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Preface

Preface

Introduction
Thank you for purchasing the SV670-INT series servo drive developed by Inovance.

The product is a high-end servo drive designed based on global-leading standards
and high-end application needs. It is featured with high speed, high precision, high
performance, and tuning-free function. Compliant with CE, UL, KC, EAC, and UKCA
certification requirements and top international quality standards, it is specially
suitable for high-end applications.

Its power ranges from 0.05 kW to 7.5 kW. It supports Modbus, CANopen, CANlink and
EtherCAT communication protocols and carries necessary communication interfaces
to work with the host controller for implementing a networked operation of multiple
servo drives. The servo drive supports adaptive stiffness level setting, inertia auto-
tuning, and vibration suppression for easy use. The servo drive, together with a third
party servo motor or an MS1 series high-response servo motor (with ultra-low, low or
medium inertia) equipped with a 23-bit single-turn/multi-turn absolute encoder,
serve to deliver a quiet and stable operation and accurate process control through
the fully closed-loop function and internal process segment function.

In addition, it offers a 18-month warranty and comes with dynamic braking as
standard and STO as an option. The drive aims to achieve quick and accurate position
control, speed control, and torque control through high-performance solutions for
automation equipment in such industries as electronic manufacturing, lithium
batteries, manipulators, packaging, and machine tools.

Introduces the functions and faults of the drive, including function overview,
adjustment, basic servo functions and fault handling.

Abbreviation
The following abbreviations will be used herein to refer to the corresponding servo
drives.
Abbreviation Servo drive
[P] SVETOP* ***-**.INT
[N] SVETON*****-**_INT

More documents

The documents related to the drive are shown in the following figure and table.
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Servo system——

guide

Communication |

Parameter | _ _ _
guide

Selection [-------- Provides information for product selection.
brochure
Quick installation | - - - -pProvides instructions on quick installation
and commissioning and commissioning of the product.
Hardyvare 7777777777 Introduces electrical and mechanical design,
guide installation and wiring of the product.
Func_gion 7777777777 Describes product functions and common faults.
guide

ffffff Introduces the communication function of the product.

777777 Describes all parameters of the product.

Motor user guide
or brochures

————— Introduces motors used in the servo system.

No. Name Data Code Description
Provides instructions on product selection,
. ) . including the list of ti ts,
® SV670-INT series flagship servo drive 19120413 inctuding the fist of supporting components
technical data on the drive, and the selection guide
of cables.
SV670-INT Series Servo Drive Quick Describes the mo‘del number, installation, terminals
@ . - PS00009758 | and quick commissioning and operation of the
Installation and Commissioning
drive.
SVETO-INT Series S Drive Hard Describes technical data, installation, terminals,
- ri rvo Dr rdwart
® K eries servo Drive Hardware PS00009739 | required certificates and standards and solutions to
Guide .
common EMC problems of the drive.
Introduces the functions and faults of the drive,
SV6T0-INT Series Servo Drive Function . . . . . .
@ PS00009763 | including function overview, adjustment, basic
Guide - .
servo functions and fault handling.
Introduces the communication of the drive,
SV670-INT Series Servo Drive including configuration of Modbus, CANopen,
® o ) PS00009765 ) -
Communication Guide CANlink and EtherCAT communication and
application cases.
SV670-INT Series Servo Drive Parameter Introduces the parameters of the drive, including a
® K PS00009762 . -
Guide parameter list and description of parameters.
Introduces the product information, general
MS1-R Series Servo Motor Selection specifications, motor selection, cable selection, and
X PS00004605 X .
Guide required certificates and standards of the servo
motor.
@
Describes installation of the motor, including an
MS1-R Series Servo Motor Installation installation flowchart, unpacking and
PS00005407

Guide

transportation, mechanical installation, and

electrical installation.
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Revision History

Date Version Description

2024-05 A00 First release.

Access to the Guide

This guide is not delivered with the product. You can obtain the PDF version in the
following way:

Warranty

Visit www.inovance.com, go to Support > Download, search by keyword, and then
download the PDF file.

Scan the QR code on the product with your mobile phone.

Scan the QR code below to install the app, where you can search for and
download manuals.

Inovance provides warranty service within the warranty period (as specified in your
order) for any fault or damage that is not caused by improper operation of the user.
You will be charged for any repair work after the warranty period expires.

Within the warranty period,maintenance fee will be charged for the following

damage:

e Damage caused by operations not following the instructions in the user guide

e Damage caused by fire, flood, or abnormal voltage

e Damage caused by unintended use of the product

e Damage caused by use beyond the specified scope of application of the product
e Damage or secondary damage caused by force majeure (natural disaster,

earthquake, and lightning strike)

The maintenance fee is charged according to the latest Price List of Inovance. If
otherwise agreed upon, the terms and conditions in the agreement shall prevail.

For details, see the Product Warranty Card.


www.inovance.com
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Fundamental Safety Instructions

Safety Precautions

e This chapter presents essential safety instructions for a proper use of the

equipment. Before operating the equipment, read through the guide and
comprehend all the safety instructions. Failure to comply with the safety
precautions may result in death, serious injury, or equipment damage.
"CAUTION", "WARNING", and "DANGER" items in the guide only indicate some of
the precautions that need to be followed; they just supplement the safety
precautions.

Use this equipment according to the designated environment requirements.
Damage caused by improper use is not covered by warranty.

Inovance shall take no responsibility for any personal injuries or property damage
caused by improper usage.

Safety Levels and Definitions

Indicates that failure to comply with the notice will result in death
A DANGER or severe personal injuries.

Indicates that failure to comply with the notice may result in death
AWARNING or severe personal injuries.

Indicates that failure to comply with the notice may result in minor
or moderate personal injuries or equipment damage.

Fundamental Safety Instructions

Drawings in the guide are sometimes shown without covers or protective guards.
Remember to install the covers or protective guards as specified first, and then
perform operations in accordance with the instructions.

The drawings in the guide are shown for illustration only and may be different
from the product you purchased.

Users must take mechanical precautions to protect personal safety and wear
protective equipment, such as anti-smashing shoes, safety clothing, safety glasses,
protective gloves, and protective sleeves.
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Unpacking

/A\ WARNING

« Do not install the equipment if you find damage, rust, or signs of use on the equipment
or accessories upon unpacking.

« Do not install the equipment if you find water seepage or missing or damaged
components upon unpacking.

« Do not install the equipment if you find the packing list does not conform to the
equipment you received.

A\ cauTioN

o Check whether the packing is intact and whether there is damage, water seepage,
dampness, and deformation before unpacking.

« Unpack the package by following the unpacking sequence. Do not strike the package
violently.

o Check whether there is damage, rust, or injuries on the surface of the equipment and
equipment accessories before unpacking.

« Check whether the package contents are consistent with the packing list before
unpacking.

Storage and Transportation

AWARNING

o Large-scale or heavy equipment must be transported by qualified professionals using
specialized hoisting equipment. Failure to comply may result in personal injuries or
equipment damage.

« Before hoisting the equipment, ensure the equipment components such as the front
cover and terminal blocks are secured firmly with screws. Loosely-connected
components may fall off and result in personal injuries or equipment damage.

« Never stand or stay below the equipment when the equipment is being hoisted by the
hoisting equipment.

« When hoisting the equipment with a steel rope, ensure the equipment is hoisted at a
constant speed without suffering from vibration or shock. Do not turn the equipment
over or let the equipment stay hanging in the air. Failure to comply may result in
personal injuries or equipment damage.
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/A cauTion

« Handle the equipment with care during transportation and mind your steps to prevent
personal injuries or equipment damage.

« When carrying the equipment with bare hands, hold the equipment casing firmly with
care to prevent parts from falling. Failure to comply may result in personal injuries.

 Store and transport the equipment based on the storage and transportation
requirements. Failure to comply will result in equipment damage.

« Avoid storing or transporting the equipment in environments with water splash, rain,
direct sunlight, strong electric field, strong magnetic field, and strong vibration.

« Avoid storing the equipment for more than three months. Long-term storage requires
stricter protection and necessary inspections.

o Pack the equipment strictly before transportation. Use a sealed box for long-distance
transportation.

« Never transport the equipment with other equipment or materials that may harm or
have negative impacts on this equipment.

Installation

A DANGER

« The equipment must be operated only by professionals with electrical knowledge. Non-
professionals are not allowed.

AWARNING

« Read through the guide and safety instructions before installation.

« Do not install this equipment in places with strong electric or magnetic fields.

« Before installation, check that the mechanical strength of the installation site can bear
the weight of the equipment. Failure to comply will result in mechanical hazards.

« Do not wear loose clothes or accessories during installation. Failure to comply may
result in an electric shock.

« When installing the equipment in a closed environment (such as a cabinet or casing),
use a cooling device (such as a fan or air conditioner) to cool the environment down to
the required temperature. Failure to comply may result in equipment over-temperature
or a fire.

« Do not retrofit the equipment.

« Do not fiddle with the bolts used to fix equipment components or the bolts marked in
red.

o When the equipment is installed in a cabinet or final assembly, a fireproof enclosure
providing both electrical and mechanical protections must be provided. The IP rating
must meet IEC standards and local laws and regulations.

« Before installing equipments with strong electromagnetic interference, such as a
transformer, install a shielding equipment for the equipment to prevent malfunction.

« Install the equipment onto an incombustible object such as a metal. Keep the
equipment away from combustible objects. Failure to comply will result in a fire.




Fundamental Safety Instructions

/A cauTion

« Cover the top of the equipment with a piece of cloth or paper during installation. This is
to prevent unwanted objects such as metal chippings, oil, and water from falling into the
equipment and causing faults. After installation, remove the cloth or paper on the top of
the equipment to prevent over-temperature caused by poor ventilation due to blocked
ventilation holes.

« Resonance may occur when the equipment operating at a constant speed executes
variable speed operations. In this case, install the vibration-proof rubber under the
motor frame or use the vibration suppression function to reduce resonance.

Wiring

A DANGER

« Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

« Before wiring, cut off all the power supplies of the equipment. and wait for at least the
time designated on the equipment warning label before further operations because
residual voltage still exists after power-off. After waiting for the designated time,
measure the DC voltage in the main circuit to ensure the DC voltage is within the safe
voltage range. Failure to comply will result in an electric shock.

« Do not perform wiring, remove the equipment cover, or touch the circuit board with
power ON. Failure to comply will result in an electric shock.

o Check that the equipment is grounded properly. Failure to comply can result in electric
shock.

AWARNING

« Do not connect the input power supply to the output end of the equipment. Failure to
comply can result in equipment damage or even a fire.

« When connecting a drive to the motor, check that the phase sequences of the drive and
motor terminals are consistent to prevent reverse motor rotation.

o« Cables used for wiring must meet cross sectional area and shielding requirements. The
shield of the cable must be reliably grounded at one end.

o Fix the terminal screws with the tightening torque specified in the user guide. Improper
tightening torque may overheat or damage the connecting part, resulting in a fire.

o After wiring is done, check that all cables are connected properly and no screws,
washers or exposed cables are left inside the equipment. Failure to comply may result in
an electric shock or equipment damage.

A CAUTION

« Follow the proper electrostatic discharge (ESD) procedure and wear an anti-static wrist
strap to perform wiring. Failure to comply may result in damage to the equipment or to
the internal circuit of the product.

« Use shielded twisted pairs for the control circuit. Connect the shield to the grounding
terminal of the equipment for grounding purpose. Failure to comply will result in
equipment malfunction.

Power-on

-9-
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A DANGER

« Before power-on, check that the equipment is installed properly with reliable wiring and
the motor can be restarted.

o Check that the power supply meets equipment requirements before power-on to
prevent equipment damage or a fire.

« After power-on, do not open the cabinet door or protective cover of the equipment,
touch any terminal, or disassemble any unit or component of the equipment. Failure to
comply will result in an electric shock.

/A\ WARNING

o Perform a trial run after wiring and parameter setting to ensure the equipment operates
safely. Failure to comply may result in personal injuries or equipment damage.

« Before power-on, check that the rated voltage of the equipment is consistent with that
of the power supply. Failure to comply may result in a fire.

« Before power-on, check that no one is near the equipment, motor, or machine. Failure
to comply may result in death or personal injuries.

Operation

A DANGER

o The equipment must be operated only by professionals. Failure to comply will result in
death or personal injuries.

« Do not touch any connecting terminals or disassemble any unit or component of the
equipment during operation. Failure to comply will result in an electric shock.

/A\ WARNING

« Do not touch the equipment casing, fan, or resistor with bare hands to feel the
temperature. Failure to comply may result in personal injuries.

« Prevent metal or other objects from falling into the equipment during operation. Failure
to comply may result in a fire or equipment damage.

Maintenance

A DANGER

« Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

« Do not maintain the equipment with power ON. Failure to comply will result in an
electric shock.

« Before maintenance, cut off all the power supplies of the equipment and wait for at least
the time designated on the equipment warning label.

o In case of a permanent magnet motor, do not touch the motor terminals immediately
after power-off because the motor terminals will generate induced voltage during
rotation even after the equipment power supply is off. Failure to comply will result in an
electric shock.

-10-
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AWARNING

« Perform routine and periodic inspection and maintenance on the equipment according
to maintenance requirements and keep a maintenance record.

A DANGER

« Equipment installation, wiring, maintenance, inspection, or parts replacement must be
performed only by professionals.

o Do not repair the equipment with power ON. Failure to comply will result in an electric
shock.

« Before inspection and repair, cut off all the power supplies of the equipment and wait
for at least the time designated on the equipment warning label.

AWARNING

« Submit the repair request according to the warranty agreement.

o When the fuse is blown or the circuit breaker or earth leakage current breaker (ELCB)
trips, wait for at least the time designated on the equipment warning label before
power-on or further operations. Failure to comply may result in death, personal injuries
or equipment damage.

o When the equipment is faulty or damaged, the troubleshooting and repair work must be
performed by professionals that follow the repair instructions, with repair records kept
properly.

« Replace quick-wear parts of the equipment according to the replacement instructions.

« Do not use damaged equipment. Failure to comply may result in death, personal
injuries, or severe equipment damage.

o After the equipment is replaced, check the wiring and set parameters again.

AWARNING

o Dispose of retired equipment in accordance with local regulations and standards.
Failure to comply may result in property damage, personal injuries, or even death.

« Recycle retired equipment by observing industry waste disposal standards to avoid
environmental pollution.

Repair

Disposal

Additional Precautions

Precautions for the dynamic brake

e Dynamic braking can only be used for emergency stop in case of failure and
sudden power failure. Do not trigger failure or power failure frequently.

e Ensure that the dynamic braking function has an operation interval of more than 5
minutes at high speed, otherwise the internal dynamic braking circuit may be
damaged.

-11-
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e Dynamic braking is commonly used in rotating mechanical structures. For
example, when a motor has stopped running, it keeps rotating due to the inertia of
its load. In this case, this motor is in the regenerative state and short-circuit
current passes through the dynamic brake. If this situation continues, the drive,
and even the motor, may be burned.

Safety label

For safe equipment operation and maintenance, comply with the safety labels on the
equipment. Do not damage or remove the safety labels. The following table describes

the meaning of the

safety labels.

Safety label

Description

A

Y/ 5\l
= Temperature

« Never fail to connect the protective earth (PE) terminal. Read
through the guide and follow the safety instructions before use.

« Do not touch terminals within 15 minutes after disconnecting the
power supply to prevent the risk of electric shock.

« Do not touch the heatsink with power ON to prevent the risk of burn.

-12-
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1 Communication Protocols

Supported Protocol SV6TOP-INT SV6TON-INT
Modbus v X
CANopen v X
CANlink v X
EtherCAT X v

-13-
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2 Modbus Communication [P]

2.1 Communication

2.1.1 Communication Technical Data

Item Specification
Mod |Link layer protocol | RS485
bus  "application layer
Basic Modbus-RTU, GBT 19582.2-2008, custom command areas
protocol
per
for Baud rate 115200bps
manc | Duplex mode Half-duplex
e of
slave |Data format 8-N-1((1) 8-bit data, (2) check, (3) stop bit)

2.1.2 Protocols

The Modbus protocol is a common language applied to electronic controllers.
Through this protocol, the controllers can communicate with each other and other
devices. It has become a general industry standard. Thanks to this communication
protocol, control devices produced by different manufacturers can be connected into
an industrial network for centralized monitoring.

2.2 Hardware Configuration

2.2.1 Terminal Layout

CN3 CN4
GND |8 GND |16
L RS485- RS485-
RS485+ RS485+
CGND CGND.
H] CANL CANL
CANH |1 CANH 9

Figure 2-1 Communication Terminal pin layout of the servo drive

-14-
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Table 2-1 Description of communication terminal pins

Pin No. Description Description
land9 CANH CAN communication port
2 and 10 CANL
3and 11 CGND CAN communication GND
4and 12 RS485+ RS485 communication port
5and 13 RS485-
6 and 14 - -
7 and 15 - -
8and 16 GND Ground
Enclosure PE Shield

2.2.2 RS485 Communication Connection Example

RS485 communication connection with PLC

The following figure shows the cable used for 485 communication between the servo
drive and PLC.

A B

Figure 2-2 Outline drawing of cable used for CAN communication between the servo drive

and PLC

Use a three-conductor shielded cable to connect the RS485 bus, with three
conductors connected to 485+, 485-, and GND (GND represents non-isolated RS485
circuit) respectively. Connect RS485+ and RS485- with two conductors twisted
together and connect the remaining conductor to the RS485 reference ground (GND).
Connect the shield to the device ground (PE). Connect a 120Q termination resistor on
each end of the bus to prevent RS485 signal reflection.

-15-
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Table 2-2 Pin connection relation of the cable used for CAN communication between the
servo drive and PLC

RJ45 on the Drive (A) PLC Side (B)

Communica L Communica L.

K Pin No. Description i Pin No. Description
tion Type tion Type

4 485+ 4 485+

RS485 5 485- RS485 485-

8 GND 8 GND
Encl PE (shield Encl PE (shield

- nclosure layer) - nclosure layer)

RS485 communication connection for multi-drive applications

The following figure shows the cable used for parallel connection of multiple servo
drives during RS485 communication.

==

A

=l

iz

B

Figure 2-3 Outline drawing of multi-drive communication cable

Table 2-3 Pin connection relation of the cable used for multi-drive RS485 communication

(pins in 485 group used only)

RJ45 on the Drive (A)

RJ45 on the Drive Side (B)

Communica L Communica L
K Pin No. Description k Pin No. Description
tion Type tion Type
4 485+ 4 485+
RS485 5 485- RS485 5 485-
8 GND 8 GND
Encl PE (shield Encl PE (shield
- nclosure layer) - nclosure layer)

In case of a large number of nodes, use the daisy chain mode for RS485
communication. Connect the reference grounds of R$485 signals of all the nodes (up
to 128 nodes) together.

-16-
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RS485 bus
485+ [
; 485- \ [
w200 ‘ GND Wi // v \) \l \\/l \\ // : 1200
erminatiol i i
resistor V ) ) y \ " Tesstor
Conne_ct us — Connect
the shield = 485+ 485- GND 485+ 485- GND 485+ 485- GND ~ theshield
. to PE.
o o o
Set the termination Set the termination
resistor. resistor.
Master
Drive Drive
Slave 1 Slave n

Figure 2-4 RS485 bus topology

ACaution

Do not connect @ (GND) terminal to the CGND terminal of the drive. Failure to comply
may damage the machine.

RS485 bus

Master Slave 1 Slave 2 Slave 3 e Slave N

Figure 2-5 Daisy chain mode

The following table lists the maximum number of nodes and transmission distance
supported by the standard RS485 circuit at different transmission rate.

Table 2-4 Transmission distance and number of nodes

Transmission Transmission Number of .

No. Rate (kbps) Distance (m) Nodes Case
1 115.2 100 128 AWG26
19.2 1000 128 AWG26

Communication Transmission Mode

In an RS485 communication network, data is transmitted in the asynchronous serial
and half-duplex transmission mode. Data is sent frame by frame in the message

-17-
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format specified by the Modbus-RTU protocol. The idle time longer than 3.5-byte
transmission time marks the start of a new communication frame.

Master transmlt Slave response Master transmit Slave response
fram frame 2 frame 2

:)(Xﬂﬂﬂﬂﬂﬂﬂﬂ:ﬂﬂﬂ XXHH)(XM: D110 xmmnm

\ !\ \ /l
|Longermamhe Dataframe | onoerthanthe D2t rame

transmission transmission I
time of 3.5 bytes time of 3.5 bytes

The built-in communication protocol of the drive is the Modbus-RTU slave
communication protocol, which allows the drive to respond to the query command
from the master or execute the action according to query command from the master
and respond with communication data.

The master can be a PC, an industrial control device, or a PLC, etc. The master can
separately communicate with a slave or issue broadcast information to all slaves.
When the master sends a query command to a single slave, the slave needs to return
a response frame. For a broadcast message sent by the master, the slaves do not
need to return a response to the master.

2.4 Data Frame Structure

Parameters of the SV670P-INT servo drive are divided into 16-bit and 32-bit
parameters based on the data length. You can read and write parameters through the
Modbus RTU protocol.

The command codes for reading/writing parameters vary with the data length.

Operation Command code
Read 16-bit/32-bit parameters 0x03
Write 16-bit parameters 0x06
Write 32-bit parameters 0x10

Command code for reading parameter: 0x03

In Modbus RTU protocol, command code 0x03 is used to read both 16-bit and 32-bit
parameters.

Request frame format:

Value Description
Equal to or larger than 3.5-character idle time, indicating the start of
START
aframe
Servo axis address: 1 to 247
ADDR Note: 1 to 247 are decimal values which need to be converted
into hexadecimal equivalents.
CMD Command code: 0x03

-18-
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Value Description

Register start address (eight high bits): parameter group number of
the start register

DATA[0] Take H06.11 as an example, "06" is the group number, which means
DATA[0] = 0x06.
Note: In this example, "06" is a hexadecimal value that needs
no conversion.
Register start address (eight low bits): offset within the parameter
group of the start register

DATA[L] Take H06.11 as an example, "11" is the offset within the parameter
group. That is, DATA [1] = OxOB.
Note: In this example, ''11" is a decimal value that needs to be
converted into the hexadecimal equivalent 0x0B.

DATA2] Read the.elght high bits N (H) of the number of parameters
(hexadecimal)

DATA[3] Read the.elght low bits N (L) of the number of parameters
(hexadecimal)

CRCL CRC valid byte (low 8 bits).

CRCH CRC valid byte (high 8 bits).

END Equal to or larger than 3.5-character idle time, indicating the end of

a frame

Response frame format:

Value Description
START Equal to or larger than 3.5-character idle time, indicating the start of
a frame
ADDR Servo axis address, hexadecimal
CMD Command code: 0x03
DATALENGTH g:rrg:]irtg:sp’\?f;ﬁeter bytes, equal to reading the number of
DATA[0] Parameter data in the first register (eight high bits)
DATA[1] Parameter data in the first register (eight low bits)
DATA[...] .
DATA[N*2-2] Parameter data in the Nth register (eight high bits)
DATA[N*2-1] Parameter data in the Nth register (eight low bits)
CRCL CRC valid byte (low 8 bits).
CRCH CRC valid byte (high 8 bits).
END Equal to or larger than 3.5-character idle time, indicating the end of

aframe

In Modbus RTU protocol, command code 0x06 is used to write 16-bit parameters.
Command code for writing 32-bit parameters: 0x10

Communication example
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e To read data with a length of two words by taking H02.02 as the start register in
the drive whose servo axis address is 01:
Master request frame

.ol 03 | o2 | o0 | o0 | 02 | crCL | CRCH |

Slave response frame:

o1 | 03 | 04 | 00 | o1 | 00 | 00 | CRCL | CRCH |
The response frame indicates the slave returns data with a length of two words
(four bytes), the content of which is 0x0001 and 0x0000.

If the slave response frame is as follows:

\ 01 \ 83 \ 02 \ CRCL \ CRCH \

This response frame indicates a communication error occurs and the error code is
0x02. (0x83 indicates an error.)

e Toread H05.07 (32-bit) in the drive whose servo axis address is 01:
Master request frame

o1 3 | o5 | o7 [ o0 | 02 [ crRCL | CRCH |

Slave response frame:

o1 | 03 | 04 | o0 | o1 | 00 | 00 | CRCL | CRCH |
The preceding response frame indicates the value of H05.07 is 0x00000001.

Command code for writing 16-bit parameters: 0x06

ACaution

Do not write 32-bit parameters with the command code 0x06. Failure to comply can result
in unexpected error.

Request frame format:

Value Description
Equal to or larger than 3.5-character idle time, indicating the start of
START
a frame
Servo axis address 1 to 247
ADDR Note: 1 to 247 are decimal values which need to be converted
into hexadecimal equivalents.
CMD Command code: 0x06
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Value

Description

DATA[0]

Register start address (eight high bits): parameter group number of
the start register

Take H06.11 as an example, "06" is the group number, which means
DATA[O] = 0x06.

Note: In this example, "06" is a hexadecimal value that needs
no conversion.

DATA[1]

DATA[2]

Register start address (eight low bits): offset within the parameter
group of the start register

Take H06.11 as an example, "11" is the offset within the parameter
group, which means DATA[1] = 0x0B.

Note: In this example, ''11" is a decimal value that needs to be
converted into the hexadecimal equivalent 0x0B.

Write the 8 high bits of register data (hexadecimal)

DATA[3]

Write the 8 low bits of register data (hexadecimal)

CRCL

CRC valid byte (low 8 bits).

CRCH

CRC valid byte (high 8 bits).

END

Equal to or larger than 3.5-character idle time, indicating the end of
a frame

Response frame format:

Value Description

Equal to or larger than 3.5-character idle time, indicating the start of

START
a frame

ADDR Servo axis address, hexadecimal

CMD Command code: 0x06
Register start address (eight high bits): parameter group number of
the start register

DATA[0] Take H06.11 as an example, "06" is the group number, which means
DATA[O0] = 0x06.
Note: In this example, "06" is a hexadecimal value that needs
no conversion.
Register start address (eight low bits): offset within the parameter
group of the start register

DATA[L] Take H06.11 as an example, "11" is the offset within the parameter
group, which means DATA[1] = 0x0B.
Note: In this example, ''11" is a decimal value that needs to be
converted into the hexadecimal equivalent 0x0B.

DATAI[2] Write the 8 high bits of register data (hexadecimal)

DATA[3] Write the 8 low bits of register data (hexadecimal)

CRCL CRC valid byte (low 8 bits).

CRCH CRC valid byte (high 8 bits).

END Equal to or larger than 3.5-character idle time, indicating the end of

aframe
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Communication example

To write data 0x0001 to H02.02 in the drive whose servo axis address is 01:

Master request frame

.ol o6 | o2 | 02 | o0 | o1 | crCL | CRCH |
Slave response frame:
.ol o6 | o2 | 02 | o0 | o1 | crcL | CRCH |

This response frame indicates 0x0001 has been written to H02.02 in the drive whose
servo axis address is 01.

If the slave response frame is as follows:

U

86 \ 02 CRCL \ CRCH \

This response frame indicates a communication error occurs and the error code is
0x02. (0x86 indicates an error.)

Command code for writing 32-bit parameters: 0x10

ACaution

Do not write 16-bit parameters with the command code 0x10. Failure to comply can result

in unexpected error.

Request frame format:

Value Description

Equal to or larger than 3.5-character idle time, indicating the start of

START
aframe
Servo axis address 1 to 247

ADDR Note: 1 to 247 are decimal values which need to be converted
into hexadecimal equivalents.

CMD Command code: 0x10
Register start address (eight high bits): parameter group number of
the start register

DATA[0] Take H11.12 as an example, "11" is the group number, which means
DATA[0] = Ox11.
Note: In this example, "11" is a hexadecimal value that needs
no conversion.
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Value Description

Register start address (eight low bits): offset within the parameter
group of the start register
Take H11.12 as an example, "12" is the offset within the parameter

DATA[L] group, which means DATA[1] = 0x0C.

Note: In this example, ''12" is a decimal value that needs to be
converted into the hexadecimal equivalent 0x0C.

Write the eight high bits M (H) of the number of parameters
(hexadecimal)

DATA[2] L?)E%SOS.O? as an example, DATA[2] is 00, DATA[3] is 02, and M is
For 32-bit parameters, each parameter is calculated as two
words.

DATA[3] Write the eight low bits M (L) of the number of parameters
(hexadecimal)

DATA[4] Write the number of bytes (M x 2) corresponding to the register data
Take H05.07 as an example, DATA[4] is HO4.

DATA[5] Write the eight high bits of the start register data (hexadecimal)

DATA[6] Write the eight low bits of the start register data (hexadecimal)

DATA[7] Write the eight high bits of the start register address +1
(hexadecimal)

DATA[S] Write the eight low bits of the start register address +1
(hexadecimal)

CRCL CRC valid byte (low 8 bits).

CRCH CRC valid byte (high 8 bits).

END Equal to or larger than 3.5-character idle time, indicating the end of
aframe

Response frame format:

Value Description
Equal to or larger than 3.5-character idle time, indicating the start of
START
a frame
ADDR Servo axis address, hexadecimal
CMD Command code: 0x10
Register start address (eight high bits): offset within the parameter
DATAI0] group of the start register

Take H11.12 as an example, DATA[0] = Ox11.

Register start address (eight low bits): offset within the parameter
DATA[1] group of the start register
Take H11.12 as an example, DATA[1] = 0xOC.

Write the eight high bits M (H) of the number of parameters

DATA[2] (hexadecimal)

Write the eight low bits M (L) of the number of parameters

DATA[3] (hexadecimal)
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Value Description
CRCL CRC valid byte (low 8 bits).
CRCH CRC valid byte (high 8 bits).
END Equal to or larger than 3.5-character idle time, indicating the end of

a frame

Error response frame

Error frame response format:

Value
START Equal to or larger than 3.5-character idle time, indicating the start of
a frame
ADDR Servo axis address, hexadecimal
CMD Command code: 0x80
DATA[0]...[3] DATA error code.
CRCL CRC valid byte (low 8 bits).
CRCH CRC valid byte (high 8 bits).
END Equal to or larger than 3.5-character idle time, indicating the end of
a frame
Error code:
Error code Description
0x0001 Invalid command code
0x0002 Illegal data address
0x0003 Illegal data
0x0004 Slave device fault

32-bit parameter addressing
When 32-bit parameters are read/written through Modbus commands, the
communication address is determined by the address of the parameter with lower
offset number. Two offset numbers are operated in one operation.

Note

In the following examples, the servo axis address is 01 by default.

e The Modbus command for reading H11.12 (Displacement 1) is as follows:

o1 | o3 | 11 | oc | o0 | 02 | cRCL | CRCH |
If the "1st displacement" is 040000000 (decimal equivalent: 1073741824), then the
following response frames apply:
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= When HOE.84 is set to 1 (Low 16 bits before high 16 bits), the response frame is

as follows.
o1 | 03 | o4 | oo | oo | 40 | 00 | CRCL | CRCH |
s When HOE.84 is set to 0 (High 16 bits before low 16 bits), the response frame is

as follows.
o1 | 03 | o4 [ 4 | o0 | 00 [ 00 | CRCL | CRCH |

e For example, the Modbus command for writing 0x12345678 to H11.12
(Displacement 1) is as follows.

» If HOE.84 =1 (Low 16 bits before high 16 bits):

101 10 11 [oc | o0 | 02] 04 5 | 78] 12|34 [CRCL| CRCH |
= If HOE.84 =0 (High 16 bits before low 16 bits):

10110 11 Joc | oo [ 02] 04 | 12]34]56]78][CRCL| CRCH |

e Forexample, to write 0x00100000 (decimal: 1048576) to the 32-bit parameter HO5-
07:
When HOE.84 is set to 0 (High 16 bits before low 16 bits), the response frame is as
follows.

o1 ] 10 | o5 [ o7 o0 02 04] 00 00 00 10 [CRCL| CRCH |

CRC check

The host controller and the drive must use the same CRC algorithm during
communication. Otherwise, a CRC error can occur. The servo drive uses 16-bit CRC
with low byte before high byte. The CRC function is as follows: The polynomial used
for CRC is X6+ X1+ X2+ 1 (0xA001).
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Uintl16 COMM_CrcValueCalc(const Uint8 *data, Uint16 length)

{
Uintl6 crcValue = Oxffff;

int16 i;
while (length--)
{

crcValue A= *data++,
for (i=0;i<8;i++)
{

if (crcValue & 0x0001)

{
crcValue = (crcValue >> 1) A 0xA001;

else

crcValue = crcValue >> 1;

}

return (crcValue);
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2.5 Communication Parameters

Communi
Parame . i Change
- cation Name Value Default Unit o
Address
HOE.00 200E-01h | Node address 1-127 1 - At stop
HOE.80 | 200E-51h | Modbus baud 0: 300 bps 9 - Real-time
rate 1: 600 bps
2:1200 bps
3:2400 bps
4: 4800 bps
5:9600 bps
6: 19200 bps
7: 38400 bps
8: 57600 bps
9: 115200 bps
HOE.81 200E-52h | Modbus data 0: No parity, 2 stop bits (N-2) 3 - Real-time
format 1: Even parity, 1 stop bit (E-1)
2: 0dd parity, 1 stop bit (O-1)
3: No parity, 1 stop bit (N-1)
HOE.84 | 200E-55h | Sequence of 0: High bits before low bits 1 - Real-time
Modbus 1: Low bits before high bits
communication
data bits
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3 CANlink Communication [P]

3.1 Communication

3.1.1 Communication Technical Data

Iltem

Specification

CAN
link
Basic
per
for
manc
eof
slave

Communication

protocol CANlink
Link layer protocol | CAN bus
CAN-ID type 29bit-CAN2.0B
500 kbit/s (default)
Baud rate 1 Mbit/s, 250 kbit/s, 125 kbit/s, 100 kbit/s, 50 kbit/s, 20 kbit/

S

Maximum number of
stations

62

CAN frame length

Standard frame: 44 to 108 bits + 23 bits = 67 to 131 bits
Extended frame: 64 to 128 bits + 28 bits = 92 to 156 bits

CANlink frame type

Remote frame, management frame, command frame,

configuration frame, heartbeat frame, and data frame

« Remote frames are used to scan the CANlink device
and obtain its information.

« Command frames and configuration frames are used
to manage and configure the network.

« Monitoring frames are used to monitor the CANlink
network state.

« Data frames are used for high-speed data exchange
among different devices.

Termination resistor

120Q

Specifications:

1. Support for drive disconnection protection.
Heartbeat protection (ED03.0).

2. Support for slave station conflict detection (E994.0).
3. Support for hot swap of slaves.

3.1.2 Protocols

CANlink is a communication protocol developed by Inovance for embedded systems
used in automation. CANlink implements layers including the network layer in the OSI
model. The underlying protocol implementing data link and physical layers is usually
Controller Area Network (CAN).
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3.2

3.2.1

CANlink communication supports network management, device monitoring, and
node communication. CANlink supports Master/Slave mode (master to multiple
slaves). The address of master/slave node must be unique ranging from 1 to 62.

The SV670P-INT only supports the slave mode.

Hardware Configuration

Terminal Arrangement

For details, see "2.2.1 Terminal Layout" on page 14.

3.2.2 CAN Communication Connection Example

CAN communication with PLC

The following figure shows the cable used for the communication between the servo
drive and PLC in CAN communication networking.

==

A B

NNANAN
i

Figure 3-1 Outline drawing of cable used for CAN communication between the servo drive

and PLC

Use a three-conductor shielded cable to connect the CAN bus, with the three
conductors connected to CANH, CANL, and CGND (CGND represents isolated RS485
circuit) respectively. Connect CANH and CANL with twisted pairs. Connect CGND to
the CAN reference ground. Connect the shield to the device ground. Connect a 120Q
termination resistor on each end of the bus to prevent CAN signal reflection.

Table 3-1 Pin connection relation of the cable used for CAN communication between the
servo drive and PLC

RJ45 on the Drive Side (A) PLC Side (B)
Communi Communi
cation Pin No. Description cation Pin No. Description
Type Type
1 CANH 1 CANH
CAN 2 CANL CAN 2 CANL
3 CGND 3 CGND
- Enclosure | PE (shield layer) - Enclosure PE (shield layer)
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CAN communication connection for multi-CAN applications

The following figure shows the cable used for parallel connection of multiple servo
drives during CAN communication.

==

A

=l

iz

B

Figure 3-2 Outline drawing of multi-drive communication cable

Table 3-2 Pin connection relation of multi-drive communication cable (pins in CAN group

used only)
RJ45 on the Drive (A) RJ45 on the Drive Side (B)
Communi Communi
cation Pin No. Description cation Pin No. Description

Type Type

1 CANH 1 CANH

CAN 2 CANL CAN 2 CANL

3 CGND 3 CGND

- Enclosure | PE (shield layer) - Enclosure PE (shield layer)

Use the daisy chain mode for CAN bus, as shown in the following figure.

e Shielded twisted pair cables are recommended for connecting the CAN bus.

Twisted pairs are recommended for connecting CANH and CANL.

e Connect a 120Q) termination resistor on each end of the bus to prevent signal

reflection.
e Connect the reference grounds of CAN signals of all the nodes together.
e Upto 64 nodes can be connected.

2V

pongrsuppy CANlink bus
CANH [ (
/ CANL \ \
w2, ‘ AR 5
| ! " ) ) T
< L PE
24VCANH()CANLCGND CANH CANLCGND CANH CANLCGND N
E o o o "
Settingthe Jz e termin:
termination resistor o
PLC Drive Drive
Master Slave 1 Slave n

Figure 3-3 CAN bus topology

-30-




CANlink Communication [P]

3.3

ACaution

Do not connect the CGND terminal of the host controller to the GND terminal of the servo
drive. Otherwise, the servo drive may be damaged.

Communication Transmission Mode

The CANlink protocol is a CAN bus-based application layer protocol developed by
Inovance. In the CAN communication network, the CAN controller obtains the bus
level by evaluating the voltage level difference on the bus, which are dominant and
recessive. When the bus is idle, all nodes can send data to the bus. When two devices
send messages at the same time, the bus level will be arbitrated. The data is
transmitted in the half-duplex mode on the CAN bus. The data is transmitted in the
CAN data frame structure. When the bus is idle, the level on the bus is recessive ( logic
1). When a dominant level is present on the bus, it indicates the start of the bit frame (
logic 0). CANlink only applies to data transmission in CAN extended frame structure
and 29-bit arbitration ID. The maximum length of a single CANlink frame is 64 to 128 +
28 =92 to 156 bits:

Data Frame (number of bits = 64 + 8N)

\ 32 6 BN(OSN<S8) 16
’— Acbitration Fild control Data Field CRC Field
el
CES 18 7 3 3 15 P
g g g £
o LTI TP TTTTTTTTTTTTTT LT fofolof TTT{TTTTTT] ERRRRRANANERRRARRNANNREAEER0EE00nEE

\dentifier Extended Identifier Code

Message
Filtering

Stored in Buffers Stored in Transmit/Receive Buffers

Bit-stuffing

The built-in CAN application layer protocol of the drive is CANlink slave
communication, which allows the drive to respond to the request command from the
master or execute the action according to request command from the master and
respond with communication data. The master can be Inovance PLC H2U, H3U, or
AM600. The slave determines whether to process the data frame on the bus according
to the target drive address specified in the data. Slaves can communicate with each
other. The master can communicate with a single slave or broadcast messages to all
the slaves. When the master sends a request command to a single slave, the slave
needs to return a response frame. For a broadcast command frame sent by the
master, the slave need not to return a response to the master.
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3.4

Data Frame Structure

The CANlink protocol uses a command frame to read and write the 16-bit and 32-bit
registers of the device. The command frame uses a request-response mode, except
the response of the slave station which broadcast need to receive (the receive

address is 0). The data structure of the command frame is shown in the following
table.
CAN ID (29-bit) 4/8 bytes
. . . . ) Dbyte | Dbyte | Dbyte | Dbyte
Bit28-25| Bit24 |Bit23-16| Bit15-8 | Bit7-0
1 2 3 4
Frame | Request- rﬁg:]d Target | Source ) ) ) )
identifier | response node node
code
1
1000B request xxH xxH yyH XX XX XX XX
0
1000B response XxH yyH xxH XX XX XX XX
4bit 1bit 8bit 8bit 8bit 16bit 16bit 16bit 16bit

Frame identifier: The command frame of the data, which is fixed to 1000B.
Request-response identifier: The command is identified as "1" and the response as
“0”.

Command code: Specifies different commands.

Target node: The address of the node receiving the command frame. The target
address "0" indicates a broadcast, which must be received and processed by all
nodes but is not allowed to be responded to.

Source address: The address of the node address sending the command.

Data: Different commands correspond to different data length definitions.

Command code:

Reading and writing register data

Reading the 16-bit register (command code 04H) does not support the broadcast
address. The widths of the address and data are both 16 bits. The frame structure
is shown in the following table.

CAN ID (29-bit) 4/8 bytes
. . . . ) Dbyte | Dbyte | Dbyte | Dbyte
Bit28-25| Bit24 |Bit23-16| Bit15-8 | Bit 7-0
1 2 3 4
Frame | Request- rgg:]d Target | Source . ) ) )
identifier | response node node
code
Regis Regis
1 ter ter
1000B request 04H xxH yyH 1 ad 1 ad
dress 1 dress 2
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CAN ID (29-bit) 4/8 bytes
. . . . ) Dbyte | Dbyte | Dbyte | Dbyte
Bit28-25| Bit24 |Bit23-16| Bit15-8 | Bit 7-0
1 2 3 4
Regis Regis
0 ter ter
1000B response 04H yyH xxH Datal ad Data 2 ad
dress 1 dress 2
4bit 1bit 8bit 8bit 8bit 16bit 16bit 16bit 16bit

Writing the 16-bit register (command code 05H)

supports the broadcast address:

CAN ID (29-bit) 4/8 bytes
. . . . . Dbyte | Dbyte | Dbyte | Dbyte
Bit28-25 | Bit24 |Bit23-16| Bit15-8 | Bit 7-0
1 2 3 4
Frame | Request- rggrr?d Target | Source . ) ) )
identifier | response node node
code
Regis Regis
1 ter ter
1000B request 05H xxH yyH Datal ad Data 2 ad
dress 1 dress 2
0
1000B response 05H yyH XxH - - - -
4bit 1bit 8bit 8bit 8bit 16bit | 16bit 16bit | 16bit

Read/write can be done on only one register by using address 1 and data 1, and
the corresponding data length is 4 bytes.

Reading and writing the 32-bit register

[ ]
Reading the 32-bit register (command code 14H) does not support the broadcast
address. The widths of the address and data are both 32 bits. The frame structure
is shown in the following table.
CAN ID (29-bit) 0/8 bytes

Bit 28-25 Bit 24 Bit 23-16 Bit 15-8 Bit 7-0 Qbyte1 | Qbyte2
Frame Request- | Command Target Source i i

identifier response code node node
10008 1 request 14H xxH yyH Address -
10008 0 response 14H yyH xxH Address Data

4bit 1bit 8bit 8bit 8bit 32bit 32bit

Writing the 32-bit register (command code 15H) supports the broadcast address:
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CAN ID (29-bit) 4/8 bytes
Bit 28-25 Bit 24 Bit 23-16 Bit 15-8 Bit 7-0 Qbyte 1 Qbyte 2
Frame Request- | Command Target Source ) )
identifier response code node node
Address
1000B 1 request 15H xxH yyH of the Data
register
10008 0 response 15H yyH xxH - -
4bit 1bit 8bit 8bit 8bit 32bit 32bit
3.5 Communication Parameters
To use the CANlink function, set the following parameters.
Table 3-3 Parameters for CANlink system
Communi
Parame ) i Change
cation Name Value Default Unit
ter Mode
Address
HOE.00 200E-01h | Node address | 1-127 1 At stop
HOE.10 200E-0Bh | CAN selection 0: Pulse/Axis control command 0 At stop
1: Enhanced axis control command
2: CANopen
HOE.11 200E-0Ch | CAN baud rate | 0: 20 kbps 5 At stop
1: 50 kbps
2:100 kbps
3:125 kbps
4: 250 kbps
5:500 kbps
6: 1 Mbps
7:1 Mbps - non-standard
Note

« To use the function of axis control commands, set HOE.10 to 0.

« To use the function of enhanced axis control commands, set HOE.10 to 1 and
H11.00 to 5.
« To use the function of CiA402 motion control in CANopen, set HOE.10 to 2 and
H02.00 to 8.
« To execute local control functions through CANopen communication, set HOE.10
to 2 and H02.00 to a value other than 8.
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4

4,1 Communication

CANopen Communication [P]

4.1.1 Communication Technical Data

Item

Name

Description

Node address switching

The node address can only be set
manually. The maximum value is 127.

Parameter setting

Baud rate switching

The baud rate can only be set
manually.

Switchover between
CANopen and CANlink

Manual selection of the CAN
communication mode.

Description of state

State description/display
of communication layer

Initializing, Pre-Operational,
Operational, Stopped

machine

Description/display of
emergency error codes

Time-Out, State-Switch-Err, PTO-Lend-
Err

Error frame recording

Reception error frames
can be recorded.

Count of NMT frames with incorrect
length

Count of NMT frames with incorrect
command

Count of heartbeat/node protection
frames with incorrect length

Sync deviation

Multi-quantile sync

1/4-period deviation

1/2-period deviation

3/4-period deviation

detection deviation detection
1-period deviation
2-period deviation
20kbps, 50kbps, 100kbps, 125kbps,
Baud rate 20K-1M baud rate 250kbps, 500kbps, 1Mbps
SYNC Producer Synchronous frame production
SYNC i i i
SYNC Consumer Syn.ch.ronous sgnal consumption with
deviation detection
Start domain upload/ Transmit data < 4 bytes
SDO download
SDO abort error Report an SDO error code contextually
The sync number is 1-240. The default
Synchronous TPDO number of TPDOs/RPDOs is 4, which
can be configured.
PDO " " -
Time-triggered by time. The default
Asynchronous TPDO number of TPDOs/RPDOs is 4, which

can be configured.
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Iltem Name Description
Heartbeat timeout, PDO length error,
EMCY Emergency message node state switching error, application
layer error

Support for node online message

NMT Bootup Service .
transmit

. Optional node protection (cannot be

Life Guard used with heartbeat production)
NMTErrCtl Heartbeat Consumer Node heartbeat consumption
Heartbeat Producer Node heartbeat production
PDO communication
parameters and their PDO communication parameters and
Expert mode . - .

mapping are set through | their mapping are set manually.
parameters.

4.1.2 Protocols

CANopen is a protocol for the application layer of the network transmission system
based on CAN serial bus. It complies with the ISO/ OSI standard model. Different
devices in the network exchange data through the object dictionary or objects. The
master node obtains or modifies data in the object dictionary of other nodes through
PDO or SDO. The CANopen device model is shown in the following figure.

CAN bus 1jo
Communication interface Object dictionary Application -— -
GED Data type - D E——
SDO - . Application program
Communication object - il

" . 1y evice profile D B
Szl ol Application object implementation
NMT object —

Figure 4-1 CANopen device model

4.2 Hardware Configuration

For the terminal arrangement, see "2.2.1 Terminal Layout” on page 14. For the
communication wiring example, see "3.2.2 CAN Communication Connection Example”
on page 29.

4.3 Communication Transmission Mode

CANopen provides multiple communication objects. Every communication object has
different features. You can select a communication object according to different
applications. The predefined COB-ID is used. Specific rules are as follows:

o NMT object: 0x000
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SYNC object: 0x080
SDO object:

= Transmit SDO — 0x600+Node-Id
= Receive SDO — 0x580+Node-Id

PDO object:

s RPDO1 — 0x200+Node-Id
= RPDO2 — 0x300+Node-Id
= RPDO3 — 0x400+Node-Id
s RPDO4 — 0x500+Node-Id
= RPDO1 — 0x180+Node-Id
= RPDO2 — 0x280+Node-Id
= RPDO3 — 0x380+Node-Id
s RPDO4 — 0x480+Node-Id

EMCY object: 0x80+Node-Id

Communication objects are defined as follows:

NMT

A network management object (NMT) includes Boot-up messages, Heartbeat
protocol, and NMT messages. Based on the master-slave mode, an NMT is used to
manage and monitor nodes in the network and implements three functions: node
status control, error control, and node activation.

Sbo

By using indexes and sub-indexes, SDOs enable clients to access entries in the
object dictionary of devices. An SDO is achieved through a CMS object of the multi-
element domain in CAL and transmitting data in any length is allowed. When the
data exceeds four bytes, the data is divided into several packets. The SDO protocol
produces a response for every message. SDO request and response packets alway
contain eight bytes.

PDO

A PDO is used to transmit real-time data from one creator to one or multiple
receivers. The length of transmitted data ranges from one to eight bytes. Every
CANopen device contains eight default PDO channels, four PDO sending channels
and four PDO receiving channels. The PDO supports synchronous and
asynchronous transmission modes, which are determined by the communication
parameter corresponding to the PDO. The content of a PDO message is pre-
defined and is determined by the mapping parameter corresponding to the PDO.

SYNC object
An SYNC object is a packet that is broadcast to the CAN bus periodically by the
CANopen master. It is used to achieve basic network clock signals. Every device
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can determine whether to perform synchronous communication with other
network devices using this event according to its own configurations.

4.4 Data Frame Structure

4.4.1 Network Management System (NMT)

The NMT initializes, starts, and stops the network and devices in the network. It
belongs to the master-slave system. There is only one NMT master in the CANopen
network. A CANopen network that includes the master can be configured.

NMT Service

CANopen works according to the state machine specified by the protocol. Some
states are converted automatically and some must be converted through NMT
messages transmitted by the NMT master, as shown below.

Hardware start or reset

r—— - - - - - = = = - = = = — = — — = — — — — — — — — — — — hl

Initializing

reset

Stopped

Oy

Operational

Figure 4-2 Execution process of NMT state machine

In the figure above, conversion marked with a letter is implemented through NMT
messages and only the NMT master can send NMT control messages. The message
format is shown in "Table 4-1 " on page 38.

Table 4-1 NMT message format

COB-ID

RTR

Data/Byte

0

1

0x000

0

Command word

Node_ID
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The COB-ID of the NMT message is fixed to "0x000".

The data area contains two bytes. The first byte is a command word indicating this
frame is for control purpose. See "Table 4-2 " on page 39 for details.

The second byte (Node_ID) is the CANopen node address. The byte value 0 indicates
it is a broadcast message and all slave devices in the network are active.

Table 4-2 NMT message command

Command word Conversion Code Description
0x01 A Instruction for starting a remote node
0x02 B Instruction for stopping a remote node
0x80 c Isr;:'i[;ction for entering the pre-operational
0x81 D Instruction for resetting a node
0x82 E Instruction for resetting communication

After power-on, the device automatically enters the initialization state, including
initializing, node reset, and communication reset. During initializing, parameters of
each mode is loaded. During node reset, the manufacturer-defined area and profile
area of the object dictionary are restored to values saved last time. During
communication reset, communication parameters in the object dictionary are
restored to values saved last time.

Next, the device sends Boot-up and enters the pre-operation status, which is the
status of the main configuration nodes.

After configuration is done, the node can enter the operational status only after the
NMT master sends the NMT message. When CANopen is working properly, it is in the
operation status. All modules should work properly.

When the NMT master sends a node stop message, the device enters the stop state
and only the NMT module works normally during CANopen communication.

The following table lists CANopen services available in various NMT status.

Table 4-3 Services supported in different NMT states

Service Pre-operational Operation Stop
ggge)ss Data Object No Yes No
(SseDr\g)ce data object Yes Yes No
Sphionsaton -
(EETAeCr%ency message Yes Yes No

-39-




CANopen Communication [P]

Service Pre-operational Operation Stop
Network
Management System Yes Yes Yes
(NMT)
Error control Yes Yes Yes

NMT error control

NMT error control is used to detect whether devices in the network are online and the
device status, including node guarding, life guarding, and heartbeat.

Note

o Life guarding and heartbeat cannot be used at the same time.

« Setthe node guarding, life guarding, and heartbeat time to large values to prevent
excessive network load.

o Node/life guarding
In node guarding, the NMT master periodically check the NMT slave state through
remote frames. In life guarding, the slave monitors the master state indirectly
through the remote frame interval used to monitor the slave. Node guarding
complies with the master/slave model. A response must be provided for each
remote frame.

Objects related to node/life guarding include the protection time 100Ch and life
factor 100Dh. The value of 100Ch is the remote frame interval (ms) of node
guarding under normal conditions. The product of 100Ch multiplied by 100Dh
determines the latest time of master query. Node guarding is available normally.
When 100Ch and 100Dh of a node are non-zero values and a node guarding
request frame is received, life guarding will be activated.
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NMT slave 1

NMT master

NMT slave 2 NMT slave 3 NMT slave 4

Figure 4-3 Description of node protection

As shown in the figure above, the master sends a node guarding remote frame at
the interval defined by 100Ch, and the slave must respond to the remote frame.
Otherwise, the slave is considered to be offline.

If the node guarding remote frame is not received by the slave within the time
defined by 100Ch X 100Dh, the master is considered to be offline.

The following table describes the remote frame sent by the NMT master node.

Table 4-4 Node guarding remote frame message

COB-ID

RTR

0x700+Node_ID

1

The following table describes the response message returned by NMT from the
slave. The data segment is a status word consisting of one byte.

Table 4-5 Response message of node guarding

COB-ID

RTR Data

0x700 + Node-ID

0 Status word

Table 4-6 Description of response message state

Data bits Description
Bit 7 It must be set to 0 or 1 alternatively.
4: Stopped
Bit 6 to bit 0 5: Operation status

127: Pre-operation status
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ACaution

It is recommended that the guarding time (100Ch) be at least 10 ms. The life factor must be
greater than or equal to 2.

o Heartbeat
The heartbeat mode adopts the producer—consumer model. The CANopen device
can send heartbeat messages based on the cycle (ms) defined by the producer
heartbeat interval object (1017h). In the network, there is always a node
configured with the consumer heartbeat function, which monitors the producer
based on the consumer time defined by object 1016h. Once the producer
heartbeat is not received from the corresponding node within the consumer
heartbeat time, a fault occurs on the node.

After the producer heartbeat interval (1017h) is configured, the node heartbeat
function is activated and a heartbeat message starts to be generated. After a valid
sub-index is configured for consumer heartbeat (1016h) and a heartbeat frame is
received from the corresponding node, monitoring starts.

NMT master

NMT slave 1 NMT slave 2 NMT slave 3 NMT slave 4

Figure 4-4 Heartbeat diagram

The master sends a heartbeat message based on the producer time. If the slave
that monitors the master does not receive the heartbeat message within the time
defined by the sub-index of 1016h , the master is considered to be offline. The time
of the sub-index of 1016h must be longer than or equal to the master producer
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4.4.2

4.4.3

time multiplied by 1.8. Otherwise, a false report indicating the master is offline
may occur.

The slave sends a heartbeat message at the interval defined by 1017h. If the
master (or other slave) that monitors the slave does not receive the heartbeat
message within the consumer time, the slave is considered to be offline. If 1017h
multiplied by 1.8 is smaller than or equal to the consumer time of the master (or
other slaves) that monitors the slave, a false report indicating the slave is
disconnected may be reported.

The following table describes the format of a heartbeat message. The data
segment contains only one byte. The most significant bit is permanently set to 0
and other bits are consistent with the response message status of node guarding,
as shown in the following table.

Table 4-7 Heartbeat message

COB-ID RTR Data
0x700 + Node-ID 0 Status word

The SV670P-INT series servo drive is both a heartbeat producer and a heartbeat
consumer. It can serve as the heartbeat consumer for five different nodes. It is
recommended that the heartbeat producer time be set to a value not lower than
20 ms and the consumer heartbeat time be set to a value not lower than 40 ms
(Consumer heartbeat time > 1.8 x Producer heartbeat time).

Service data object (SDO)

The SDO is associated with the object dictionary through object index and sub-index.
Based on the SDO can read the object content in the object dictionary or modify the
object data if allowed.

Process Data Object (PDO)

The PDO is used to transmit real-time data, which is the major data transmission
mode in CANopen. PDO transmission features high speed as no response is required
and the PDO may consist of less than eight bytes.

The following figure shows the PDO mapping configuration flowchart.
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DeactivatethePDO.| -~————————————- - Write "1" to the most significant bit of COB-ID of the PDO.

|

Cleartheoriginal | -———————————- - Write "0" to sub-index 0 of the mapping object.
mapping content.

|

Write the PDO
mapping content.

J

Writethetotal | ___ _ __ __ __ _ __ - Write the number of mappings written in the
number of the PDO preceding step to sub-index 0 of the mapping object.
mapping objects.

7777777777777 - Write the PDO mapping content to sub-indexes 1 to 8 of the
mapping parameter based on the mapping definition.

ActivatethePDO. | - —— -+ Write "0" to the most significant bit of COB-ID of the PDO.

J

End

PDO Transmission Framework

PDO transmission complies with the producer- consumer model, that is, in the CAN
bus network, the TPDO generated by the producer may be received by one or
multiple consumers in the network based on the COB-ID. The transmission model is
shown in the following figure.

PDO consumer 1 PDO consumer 2 PDO consumer 3 PDO producer

RPDO RPDO RPDO RPDO
COB-ID ‘ Data J

Figure 4-5 PDO transmission model

CANopen communication in SV670P-INT series servo drives only supports point-to-
point PDO transmission.

PDO object

PDO can be divided into RPDO (Receive PDO) and TPDO (Transmitted PDO). The final
PDO transmission mode and content are determined by communication parameters
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and mapping parameters. The SV6TOP-INT series servo drive uses four RPDOs and
four TPDOs to transmit the PDO. The following table lists the related objects.

Table 4-8 PDOs of SV670P-INT servo drives

N ol Communication M i Obiect
= appin ec

ame Object pping Obj

1 200h + Node_ID 1400h 1600h

2 300h + Node_ID 1401h 1601h
RPDO

3 400h + Node_ID 1402h 1602h

4 500h + Node_ID 1403h 1603h

1 180h + Node_ID 1800h 1A00h

2 280h + Node_ID 1801h 1A01h
TPDO

3 380h + Node_ID 1802h 1A02h

4 480h + Node_ID 1803h 1A03h

PDO Communication Parameters

o CAN Identifier for PDO
The CAN identifier of a PDO, namely COB-ID, includes a control bit and identifier
data and determines the bus priority of the PDO.

COB-ID is in the sub-index 01 of communication parameters (RPDO: 1400h—-1403h,
TPDO: 1800h-1803h). The most significant bit determines whether this PDO is
valid.

PDO valid or not? {

The most significant bit L
of COB-ID of the PDO is "1". The PDO is invalid.

Zpgén;flt)sol%g:felc:gg;guou' The PDO is valid and can be used for data transmission.

Figure 4-6 Description of PDO validity

The SV670P-INT servo drive only supports point-to-point PDO transmission.
Therefore, the seven least significant bits of the COB-ID must be the station
address of the node.

Example:

For the node whose station No. is 4, when TPDO3 is invalid, its COB-ID should be
80000384h. When 384h is written for the COB-ID, it indicates the PDO is activated.

e Transmission type of PDO
The transmission type of the PDO is in the sub-index 02h of communication
parameters (RPDO: 1400h—1403h, TPDO: 1800h—1803h). It determines the
transmission type of the PDO.
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Asynchronous Event-triggered

transmission Triggered by data change or cyclic event timer
Supported PDO
transmission modes

Synchronous

P A Related to synchronization frames in the CAN network

Figure 4-7 Supported PDO transmission mode

Communication parameters (RPDO: 1400h—1403h, TPDO: 1800H-1803h) Different
values of the sub-index 02 stand for different transmission types and define the
methods for triggering TPDO transmission or methods for processing received
RPDOs. The following table lists methods for triggering TPDO and RPDO.

Table 4-9 Triggering Methods of TPDO and RPDO

Value of Synchronous

Communication . . Asynchronous
Cyclic Acyclic
Type

0 - v -

1-240 v - -

241-253 -

254, 255 § - v

= When the transmission type of a TPDO is 0, if mapping data is changed and a
synchronous frame is received, the TPDO is sent.

= When the transmission type of a TPDO is a value in the range 1 to 240 and a
corresponding number of synchronous frames are received, the TPDO is sent.

= When the transmission type of a TPDO is 254 or 255, if mapping data is
changed or the event timer expires, the TPDO is sent.

»  When the transmission type of an RPDO is a value in the range 0 to 240, once a
synchronous frame is received, the latest data of the RPDO is updated to the
application; when the transmission RPDO of an RPDO is 254 or 255, the
received data is directly updated to the application.

o Disabled time

The disabled time is set for TPDOs and is stored on the sub-index 03h of

communication parameters (1800h to 1803h) to prevent the CAN from being

continuously occupied by PDO with lower priorities. After the parameter (unit: 100

us) is set, the transmission interval of one TPDO must be longer than or equal to

the time corresponding to this parameter.

Example: If the inhibit time of TPDO2 is 300 ms, the transmission interval of TPDOs
is no shorter than 30 ms.

e Event timer
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For TPDO transmitted in asynchronous mode (transmission types 254 or 255), the
event timer is defined in sub-index 05 of communication parameters (1800h—
1803h). The event timer can be considered as a trigger event. It also triggers
corresponding TPDO transmission. If another event, for example, data change,
occurs in the operation cycle of the event timer, the TPDO is triggered and the
event timer is reset immediately.

PDO mapping parameter
PDO mapping parameters include pointers of process data that corresponds to PDO
and that is to be sent or received by PDO, including index, sub-index, and mapping
object length. The length of each PDO data can be up to eight bytes and one or
multiple objects can be mapped. The sub-index 00 records the number of objects
mapped by the PDO and the sub-indexes 01...08 are the mapping content.

The following takes 1600h as an example.

Table 4-10 Description of PDO mapping relation

Index Sub-index Description
00 Number of mapped objects
1600h 01 .
Content of mapping parameter
08

Table 4-11 Definition of PDO mapping parameters
8 7]

0

Places | 31 | .. | 16 15 |

D(:isg:p Index Sub-index Object Length

The index and sub-index together define the position of an object in the object
dictionary. The object length indicates the bit length of the object in hexadecimal, as
shown below.

Table 4-12 Relation between object length and object bit length

Object Length Bit Length
08h 8-bit
10h 16-bit
20h 32-bit

For example: the mapping parameter of the 16-bit command word 6040.00h is
60400010h.

The following example describes the PDO mapping relation.

Example:
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RPDO1 maps the following three parameters.

Max. speed limit

H06.07 Data type: Uintl6
Three parameters Modes of operation
mapped by RPDO1 6060.00h Data type: Int8

Target velocity
60FF.00h Data type: Int32

Figure 4-8 Example of PDO1 mapping

Then, the mapping length is seven bytes (2+1+4), namely there are seven bytes in the
data segment of RPDO1 during transmission. The mapping relation is shown in the
following figure.

RPDO 1 Object dictionary
‘ObjectL ‘ObjectN ’ObjectP Index | Sub-index | PDO Mapping Value
1600h 00h 3
1600h 01lh 20060810 h
1600h 02h 60600008 h —
1600h 03h 60FF 0020 h —
2006h 08h Object L
2006h | 09h Object M
6060h 00h Object N
60FFh 00h Object P

Figure 4-9 Example of RPDO mapping relation

The mapping mode of TPDO is the same as that of RPDO, but in the opposite
direction. The RPDO decodes the input based on the mapping relation. The TPDO
encodes the output based on the mapping relation.

Example:

TPDO2 maps the following two parameters.
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Two parameters
mapped by TPDO2

RMS value of phase current

Machine status word

6041.00h

Data type: Uint16

Data type: Uint16

Figure 4-10 Example of TPDO2 mapping relation

Then, the mapping length is four bytes (2+2), namely there are four bytes in the data
segment of TPDO2 during transmission. The mapping relation is shown in the

following figure.

TPDO2

‘ Object P ‘ Object Y ‘

Index | Sub-index PDO Mapping Value
1A01h 00h 2

1A01h 01h 200B 1910h
1A01h 02h 604100 10h
200Bh 19h Object P

200Bh 1Ah ObjectQ

6040h 00h Object X

6041h 00h ObjectY

Figure 4-11 Example of TPDO mapping relation

4.4.4 Synchronization Object (SYNC)

The SYNC object is a special mechanism that controls harmony and synchronization
between transmission and reception of multiple nodes. It is used for synchronous
transmission of the PDO.

The following figure shows the configuration flowchart of the Sync generator.
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Turn off the
SYNC generator.

**************** + Write "80h" to the synchronization object COB-ID (1005h).

Write the value

corresponding to - The unitis ps.
the synchronization | ~———~~—~""~ 7777~ - The value must not be 0. Otherwise, the next step is non-executable.
cycle 1006h.
Turnon the - " - )
SYNCgenerator, | ~~ T TTTT Write "40000080h" to the synchronization object COB-ID (1005h).

End

Figure 4-12 Synchronization generator configuration flowchart

Note

The SV6T0P-INT series does not support the Sync generator with cycle lower than 500 us.
Synchronization cycles lower than 1 ms are not recommended.

Sync generator

The SV670P-INT servo drive is both a synchronization consumer and a
synchronization producer. The objects related to synchronization are synchronization
object COB-ID (1005h) and synchronization cycle (1006h).

Synchronization object COB-ID
(1005h)

Synchronization-related
objects supported

Synchronization cycle
(1006h)

Figure 4-13 Description of supported objects related to synchronization

The second most significant bit of the synchronization object COB-ID determines
whether to activate the Sync generator.
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The second most significant SYNC generator activated
bit of the synchronization object COB-ID is "1". For SV660C: 40000080h
The second most significant
bit of the synchronization object COB-ID
The second most significant bit of the SYNC generator deactivated
synchronization object COB-ID is "0". For SV660C: 80h

Figure 4-14 Activating the synchronization generator

The synchronization cycle (unit: us) is only used for the Sync generator. It indicates
the interval of the node in generating the synchronization object.

Synchronization object transmission framework
Synchronization objects are transmitted based on the producer-consumer model,
which is similar to PDO transmission. The synchronization producer sends a
synchronous frame, and other nodes in the CAN network can receive this frame as
consumers, without the need to provide any feedback. Only one Sync generator is
allowed to be activated in one CAN network. The following figure shows the
transmission framework of synchronization objects.

SYNC producer SYNC consumer 1 SYNC consumer 2 SYNC consumer 3

COB-ID Data
Figure 4-15 Synchronization transmission framework

Transmission of synchronous PDO is closely related to the synchronous frame.

e Foran RPDO, so long as the PDO is received, the received PDO is updated to the
application in the next synchronization.
e Asynchronization TPDO can be transmitted in cyclic synchronization mode or
acyclic synchronization mode.
PDO transmission type: 0

Acyclic synchronization  The TPDO is transmitted in the next
SYNC if the PDO mapping content changes.

Synchronization

. L PDO transmission type: 1 to 240
Cyclic synchronization  The TPDO is transmitted when the SYNC designated by
the transmission type is reached, regardless of whether the data changes.

Figure 4-16 Description of synchronization TPDO

The following figure shows the synchronous transmission model.
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Cyclic synchronization ? Acyclic synchronization
TPDO TPDO

Synchronization

|Synchronlzat|on object Ll_" RPDO

Figure 4-17 Synchronous transmission model

Example:

RPDO1 has a transmission type of 0, RPDO2 has a transmission type of 5, TPDO1 has a
transmission type of 0, and TPDO2 has a transmission type of 20. Once RPDO1 and
RPDO?2 receive the PDO, the latest PDO data will be updated to the corresponding
application in the next synchronization. Once the mapping data of TPDO1 changes,
TPDO1 will be transmitted in the next synchronization. After TPDO2 experiences 20
SYNC, the PDO will be transmitted no matter whether the data changes.

4.4.5 Emergency (EMCY) Object Service

When an error occurs in a CANopen node, the node sends an emergency message
according to the standard mechanism. The emergency message complies with the
producer-consumer model. After the node fault is sent, other nodes in the CAN
network may handle the fault. The SV670P-INT series servo drive only serves as the
emergency message producer, which means it does not process emergency messages
of other nodes.

Error register
(1001h)

Pre-defined error field
(1003h)

Objects related
to EMCY messages

COB-ID of the EMCY object
(1014h)

Reflects the general error status of the node.
Each bit is classified based on the corresponding error.

Used to save errors that occurred recently

Indicates that the EMCY

The most significant
message of the node is deactivated

bit of COB-IDis "1".

EMCY messages and to define the

Used to define whether to activate
content of the EMCY message COB

Indicates that the EMCY
message of the node s activated

The most significant
bit of COB-ID s "0".

Figure 4-18 Description of objects related to emergency messages

When a fault occurs on the node, the error register and the pre-defined error field
must be updated no matter whether the emergency object is activated. The content
of the emergency message follows the following specifications.

Table 4-13 Specifications of the content of an emergency message

COB-ID o | 1 2 3 4 | 5 | 6 | 7
Error Re -
80h + Node_ID Error code register | served Auxiliary byte
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4.4.6

The error register is always consistent with 1001h.
When a communication error occurs, the error code is consistent with the one
required by DS301 and the auxiliary byte is 0.

e When the error described in the DSP402 sub-protocol occurs on the servo drive,
the error code is consistent with DS402 requirements and corresponds to the
object 603Fh. The auxiliary byte is extra descriptions.

e When an error specified by the user occurs on the servo drive, the error code is
0xFF00 and the auxiliary byte displays the error code specified by the user.

SDO Transmission Message

SDO transmission include transmission of object data with no more than four bytes
and those with more than four bytes. Object data with no more than four bytes are
transmitted in the expedited SDO mode. Object data with more than four bytes are
transmitted in the segmented SDO mode or block mode.

The SV670P-INT supports expedited SDO transfer and segmented SDO transfer only.

An SDO transmission message consists of a COB-ID and a data segment. As shown in
the following table, the COB-ID of T_SDO and R_SDO messages are different.

The data segment adopts the little endian mode, in which least significant bits are
arranged in front of most significant bits. The data segment of all SDO messages must
consist of eight bytes. The following table describes the format of SDO transmission
message.

Table 4-14 Description of SDO transmission message format

COB-ID Data (data segment)

580h+Node_ID 0 1 2 3 4« | s | s | 7
Command X

600h+Node_ID Index Sub-index Data
code

The command code specifies the transmission type and transmission data length of
the SDO. The index and sub-index indicate the position of the SDO in the list; the data
indicates the value of the SDO.

Message written in expedited SDO mode

Expedited SDO transfer is used for reading/writing the object message with no more
than four bytes. The transmission message varies the read/write mode and data
length. The following table describes the message written in the expedited SDO
mode.
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Table 4-15 Description

COB-ID 0 1 2 3 s | 5 [ s ]| 1
23h Data
27h Data

Client— 600h+Node_ID Index Sub-index
2bh Data
2fh Data
Normal 60h
«Server | Abnor 580h+Node_ID Index Sub-index
80h Abort Code
mal
Note

indicates that data exists but is not considered. It is recommended that value 0 be writ-
ten for the data. The same rule applies to the following descriptions in this section.

Exa

mple:

If the slave station No. is 4 and SDO is used to write the speed value (60FF.00h) in the
speed mode, write 1000 (namely 0x3E8). The message sent by the master is shown in
the following table. (All data are in hexadecimal format.)

Table 4-16 Example of a message sent by the master

COB-ID

0

1

2

3

4

5]

6

7

604

23

FF

60

00

E8

03

00

00

If the value is written successfully, the servo drive returns the following message.

Table 4-17 Example of a message returned by the servo drive upon normal write operation

COB-ID

0

1

2

3

4

5

6

7

584

60

FF

60

00

00

00

00

00

If the type of the data written does not match, the fault code 0x06070010 is returned.

The message is as follows.

Table 4-18 Example of a message returned upon mismatch of the written data type

COB-ID

0

1

2

3

4

5

6

584

80

FF

60

00

10

00

07

06

Message written in expedited SDO mode

Object message with no more than four bytes are read in the expedited SDO mode.
The following table describes the message written in the expedited SDO mode.
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Table 4-19 Structure of an SDO start packet transmitted

COB-ID 0 1 ‘ 2 3 4 5 6 7
Client— 600h+Node_ID 40h Index Sub-index - - - -
Normal 41h Data Length
«Server | Abnor 580h+Node_ID Index Sub-index
mal 80h Abort Code

During transmission, the trigger bit (bit6) of the command code sends 0 or 1
alternatively. This rule must be maintained so that the slave can respond to the
message. The structure of the process message is shown in the following table.

Table 4-20 Structure of a message during SDO transmission

COB-ID 0 1 2 3 4 5 6 T
Client— 600h+Node_ID 60h - - - R R _
Normal 00h Data Length
«<Server | Abnor 580h+Node_ID
80h Index Sub-index Abort Code
mal
Client— 600h+Node_ID |  70h - - ] - -1 -]
Normal 10h Data Length
«Server | Abnor 580h+Node_ID
| 80h Index Sub-index Abort Code
ma

The response packet of the end frame transmitted in segmented mode includes the
end frame identifier and valid data length of the end frame. The structure of its
transmission message is shown in the following table.

Table 4-21 Message structure of the last frame in SDO segmented transmission

COB-ID 0 1 | 2 3 4 5 6 7

Client— 600h+Node_ID 60h/70h Index Sub-index - - - -

01h/11h Data

03h/13h Data -

05h/15h Data - -
Normal 07h/17h Data - - -

«—Server 580h+Node_ID 09h/19h Data - - - -

0Bh/1Bh Data - - - - R
0Dh/1Dh Data - - - - - _

Abnor

mal

80h Index Sub-index Abort Code

4.4,7 SDO Transmission Framework

SDO transmission complies with the client-server mode, that is, one initiates a
request and the other responds to the request. The SDO client in the CAN bus
network initiates a request and the SDO server responds to the request. Therefore,
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data exchange between SDOs requires at least two CAN messages with different CAN
identifiers. The SDO transmission model is shown in the following figure.

SDO client
Request
T_SDO —
Response
R_SDO Ki=—— COB-ID | Data

SDO server

COB-IDl Data :> R_SDO

T_SDO

Figure 4-19 Object word in the SDO server read/written by the SDO client

4.5 Communication Parameters

To connect the drive to the CANopen fieldbus network, you must set related

parameters properly.

CANopen parameters:

Parame Comr-num X Change
cation Name Value Default Unit
ter Mode
Address
H02.00 2002-01h | Control mode 0: Speed control mode 1 - At stop
1: Position control mode
2: Torque control mode
3: Torque/Speed control mode
4: Speed/Position control mode
5: Torque/Position control mode
6: Torque/Speed/Position compound
mode
T: Process segment
8: CANopen mode
HOE.00 200E-01h | Node address 1-127 1 - At stop
HOE.O1 200E-02h | Save objects 0: Not save 1 - Real-time

written through
communication
to e2prom

1: Save parameters

2: Save object dictionaries

3: Save parameters and object
dictionaries

4: Save object dictionaries written
before communication (OP)

255: Determine through HOEO3 and
HOEO4
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Communi
Parame X . Change
cation Name Value Default Unit
ter Mode
Address
HOE.10 | 200E-0Bh | CAN selection 0: Pulse/Axis control command 0 - At stop
1: Enhanced axis control command
2: CANopen
HOE.11 | 200E-OCh | CAN baudrate |0:20 kbps 5 - At stop
1: 50 kbps
2:100 kbps
3:125 kbps
4:250 kbps
5: 500 kbps
6:1 Mbps
7: 1 Mbps - non-standard

4.6 PN-to-CANopen Bridge

HOE.11 sets the baud rate and HOE.10 sets the CAN station number. The SV670P-INT
supports 4 RPDOs/TPDOs and 8-bit/16-bit/32-bit data structures. Related parameter:
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2D address 2E address

Number of 2020 Number of E14

Mapping Objects : Mapping Objects ]

Mapped object 1 M d object 1
Ppe objec D21 aPpe objec JE-15
in RPDO1 in TPDO1

Mapped object 2 M d object 2
p?pe objec 2D-23 aPpe objec JE-17
in RPDO1 in TPDO1

Mapped object 3 M d object 3
p?pe objec 2D-25 a?pe objec JE-19
in RPDO1 in TPDO1

RPDO1 Mapped object 4 2027 TPDOL Mapped object 4 JE-1B

in RPDO1 in TPDO1

Mapped object 5 M d object 5
?pe objec 2D-29 aPpe objec JE-1D
in RPDO1 in TPDO1

Mapped object 6 M d object 6
Rpe objec DB a?pe objec JE-IF
in RPDO1 in TPDO1

Mapped object 7 M d object 7
pP Iec 2D-2D aPpe ovlec 2E-21
in RPDO1 in TPDO1

Mapped object 8 M d object 8
?pe objec ID2F a[?pe objec 2E-23
in RPDO1 in TPDO1

ouT INPUT

Number of 203 Number of 2D

Mapping Objects b-31 Mapping Objects E-25

Mapped object 1 M d object 1
?pe objec 20-32 a[?pe objec 2E-26
in RPDO2 in TPDO2

Mapped object 2 M d object 2
PP lec 2D-34 appec objec 2E-28
in RPDO2 in TPDO2

Mapped object 3 M d object 3
PP Jec 2D-36 apped opjec 2E-2A
in RPDO2 in TPDO2

RPDO?2 Mapped object 4 2D-38 TPDO2 Mapped object 4 JE-2C

in RPDO2 in TPDO2

Mapped object 5 Mapped object 5
p,p ) 2D-3A ?pe olec 2E-2E
in RPDO2 in TPDO2

Mapped object 6 M d object 6
p?pe objec 2D-3C aPpe objec 9E-30
in RPDO2 in TPDO2

Mapped object 7 M d object 7
pfpe objec ID-3E a?pe objec 9E-32
in RPDO2 in TPDO2

Mapped object 8 M d object 8
F?pe objec 2D-40 aRpe objec JE-34
in RPDO2 in TPDO2
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2D address 2E address

Number of 2042 Number of E36

Mapping Objects : Mapping Objects )

Mapped object 1 M d object 1
Ppe objec 9043 a?pe objec 2E.37
in RPDO3 in TPDO3

Mapped object 2 M d object 2
Pp Jec 2D-45 aPpe oblec 2E-39
in RPDO3 in TPDO3

Mapped object 3 M d object 3
p?pe objec D47 a?pe objec .38
in RPDO3 in TPDO3

RPDO3 Mapped object 4 2D-49 TPDO3 Mapped object 4 JE-3D

in RPDO3 in TPDO3

Mapped object 5 M d object 5
?P jec 2D-4B ane objec JE-3F
in RPDO3 in TPDO3

Mapped object 6 M d object 6
PP Iee 2D-4D aPPEC OBJeC 2E-41
in RPDO3 in TPDO3

Mapped object 7 M d object 7
?pe objec JD-4F aPpe objec JE43
in RPDO3 in TPDO3

Mapped object 8 M d object 8
?pe objec D51 aPpe objec JE45
in RPDO3 in TPDO3

ouT INPUT

Number of 2053 Number of

Mapping Objects b5 Mapping Objects 24T

Mapped object 1 M d object 1
?pe objec 2D-54 aPpe objec JE-48
in RPDO4 in TPDO4

Mapped object 2 M d object 2
pped objec D56 apped objec JE-4A
in RPDO4 in TPDO4

Mapped object 3 M d object 3
pped objec 2D-58 apped objec JE4C
in RPDO4 in TPDO4

RPDO4 Mapped object 4 9D-5A TPDO4 Mapped object 4 JEAE

in RPDO4 in TPDO4

Mapped object 5 M d object 5
pped objec 2D-5¢ apped objec 2E-50
in RPDO4 in TPDO4

Mapped object 6 M d object 6
pped objec 2D-5E apped objec JE5
in RPDO4 in TPDO4

Mapped object 7 M d object 7
pped objec 2D-60 apped objec 2E-54
in RPDO4 in TPDO4

Mapped object 8 M d object 8
p?pe objec 2062 aRpe objec 2E-56
in RPDO4 in TPDO4

Note

Ensure that the number of bytes in each PDO is no more than 8 bytes.

For a PDO that does not involve communication, you must clear the value of the
parameter so that the device can run normally.

The number of mappings must match the actual number.
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5 EtherCAT Communication [N]

5.1 Communication

5.1.1 Communication technical data

Iltem

Specification

Ether
CAT
Basic
per
for
manc
eof
slave

Communication
protocol

EtherCAT protocol

Service supported

CoE (PDO, SDO)

Synchronization

DC - Distributed clock

mode FreeRun

Physical layer 100BASE-TX

Baud rate 100 Mbit/s (100Base-TX)
Duplex mode Full duplex

Topology Ring and linear

Transmission
medium

Shielded cables of Cat 5e or higher

Transmission
distance

Less than 100 m between two nodes (with proper
environment and cables)

Number of slaves

Up to 65535 by protocol, not exceeding 100 in actual use

EtherCAT frame
length

44 bytes to 1498 bytes

Process data

Max. 1,486 bytes per Ethernet frame

Synchronous jitter
of two slaves

<1lus

Update time

About 30 us for 1000 DI/DOs
About 100 ps for 100 servo axes
Define different update time for different interfaces.

Bit error rate

10°1° Ethernet standard

Ether
CAT
Config
ura
tion
unit

Number of FMMU 8

units

Number of storage
synchronization 8
management units

Process data RAM 8 kB
Distributed Clock 64-bit
EEPROM capacity 32 kbits
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5.1.2 Communication Specifications

Item Specification
Communication protocol |IEC 61158 Type 12, IEC 61800-7 CiA 402 Drive Profile
SDO SDO request, SDO response
PDO Variable PDO mapping

Profile position mode (PP)

Profile velocity mode (PV)

Application

Profile torque mode (PT)
layer

CiA402 Homing mode (HM)

Cyclic synchronous position mode (CSP)

Cyclic synchronous velocity mode (CSV)

Cyclic synchronous torque mode (CST)

Transmis

sion 100BASE-TX (IEEE802.3)
Physical protocol
layer M'aX|mum 100 m

distance

Interface RJ45 X 2 (IN, OUT)

5.1.3 Protocols

EtherCAT is an industrial Ethernet-based fieldbus system that features high
performance, low cost, easy use and flexible topology. It is applicable to industrial
applications requiring ultra-high speed I/0 network. EtherCAT adopts standard
Ethernet physical layer with twisted pairs or optical fibers (100Base-TX or 100Base-FX)
used as the transmission media.
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7777777777777 See the user guide of the host
Import XML. controller for details.

Setsystem | . _ _ _ _ _ _ _ _ _ _ _ See section "System Parameter Setting"
parameters. for details.
Configure
communication
parameters.

Configure PDOs.

|

Starttheremote | _ _ _ _ _ _ _ _ _ _ _ _ _ Observe the communication state
node. according to section "Status Indication".
End

An EtherCAT system includes the master and the slave. The master requires a
common network adapter, and the slave requires a special slave control chip, such as
ET1100, ET1200, and FPGA.

EtherCAT can process data at the 1/0 layer,

e without any sub-bus
or gateway delay
One system covers all devices, including input/output devices, sensors, actuators,
drives, and displays......

e Transmission rate: 2 X 100 Mbit/s (high-speed Ethernet, full duplex mode).

e Synchronization: synchronization jitter < 1 us (number of nodes up to 300, cable
length within 120 m)

Update time:

256 DI/DOs: 11 us

1000 DI/DOs distributed in 100 nodes: 30 us =0.03 ms

200 Al/AOs (16-bit): 50 us, sampling rate: 20 kHz

100 servo axes (8 bytes IN + 8 bytes OUT for each): 100 pus = 0.1 ms
12000 digital 1/0s: 350 ps

To support more types of devices and applications, EtherCAT establishes the
following application protocols:
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CANopen over EtherCAT (CoE)

Safety over EtherCAT (SoE, compliant with IEC 61800-7-204)
Ethernet over EtherCAT (EoE)

File over EtherCAT (FoE)

The slave only needs to support the suitable application protocol.

Note

EtherCATR is registered trademark and patented technology, licensed by Beckhoff Automa-
tion GmbH, Germany.

5.2 Hardware Configuration

5.2.1 Description of Communication Terminals (CN3/CN4)

Terminal Layout

CN3 CN4
™+ |° 70+ |}
- -

[Eﬁ RD+ RD+
Ejj: RD- RD-

16 8

Figure 5-1 Communication Terminal pin layout of the servo drive

Table 5-1 EtherCAT communication terminal pins

Pin No. Name Description
1 TD+ Transmit data (+)
2 TD- Transmit data (-)
3 RD+ Receive data (+)
4and 5 - -
6 RD- Receive data (-)
7and 8 - -
9 TD+ Transmit data (+)
10 TD- Transmit data (-)
11 RD+ Receive data (+)
12 and 13 - -
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Pin No. Name Description
14 RD- Receive data (-)
15and 16 - -

Terminal descriptions

EtherCAT

CN4 2 s
— H
& =

Iv2103 vND L3NJo03 £

E — 7
Communication cable between drive and PLC

EtherCAT

EtherCAT communication cable

Figure 5-2 Wiring of communication cables

CN3 and CN4 are EtherCAT connectors. Connect CN4 (IN) to the communication port
of the master and CN3 (OUT) to the next slave. For assignment of CN3/CN4 terminal
pins, see "Table 5-1 EtherCAT communication terminal pins" on page 63.

Terminal Wiring

e Topology
The communication topology of EtherCAT is flexible without any limit. The SV660N
series servo drive carries IN and OUT ports.

e Linear topology

Master

@ ouT @ ouT @ ouT
8 1 16 16
1 1
I l; Ik
8 8
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Ordering

Table 5-2 Instructions for communication cable selection

Cable
Length

Price

Supplier

0.2mto 10 |See "Table 5-3 Information for ordering the
m communication cable" on page 65.

The cable price is added by RMB 5 for every
More than additional 1 m based on the price of S6-L-
10m T04-10.0. The cable price is also related to
the magnitude of the order.

Inovance, Haituo and others

Table 5-3 Information for ordering the communication cable

Material Code Cable Model Length (m)
15040261 S6-L-T04-0.3 0.3
15040262 S6-L-T04-3.0 3.0
15041960 S6-L-T04-0.2 0.2
15041961 S6-L-T04-0.5 0.5
15041962 S6-L-T04-1.0 1.0
15041963 S6-L-T04-2.0 2.0
15041964 S6-L-T04-5.0 5.0
15041965 S6-L-T04-10.0 10.0

Rules

EtherCAT cables are connected to the network ports (OUT and IN) equipped with
metal shield. The electrical characteristics comply with standards IEEE 802.3 and ISO

8877.

Communication cable specifications

Table 5-4 Specifications

(coverage: 100%)

Iltem Description
uL Compliant with UL certification
CAT.5E cable CAT.5E cable
- - Taro - P
Double shield Braided shield (coverage: 85%), aluminum foil shield

Environmental worthiness

Ambient temperature: -30°C to +60°C, resistant to industrial

oil, corrosive acid and alkali

Cable shield

The EtherCAT communication cable must be Ethernet Category 5 (100BASE-TX)
network cable or high-strength shielded network cable. The cable for the servo drive
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must be the shielded network cable with the length no longer than 100 m. The
shielded network cable enhances the anti-interference capacity of the system.

5.3 Communication Transmission Mode

5.3.1 Structure of EtherCAT Communication

Multiple kinds of application protocols are available for EtherCAT communication.
The IEC 61800-7 (CiA 402)-CANopen motion control profile is used for SV6TON-INT
series servo drives. The following figure shows the EtherCAT communication structure
at the CANopen application layer.

Application [ Object dictionary }
layer
COE
EtherCAT
state machine ‘ SDO ‘ ‘ PDO ‘

[ Register } [ Mailbox }[Processdata}
ESC DPRAM

Link layer

Physical layer

Figure 5-3 EtherCAT communication structure at CANopen application layer

The object dictionary in the application layer includes communication parameters,
application process data and PDO mapping data. The process data object (PDO)
includes the real-time data generated during operation, which is read and written
cyclically. In the SDO mailbox communication, the communication objects and PDO
objects are being accessed and modified non-cyclically.

5.3.2 Communication State Machine

The following figure shows the status transition diagram of EtherCAT state machine.
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Init
AN
UP)jL TT(PU
Pre-Operational (s1)

(ol) (Ps)ﬂ T(SP)
(OP) Safe-Operational
60)jL TT(OS

Operational

Figure 5-4 EtherCAT state machine

The EtherCAT state machine must support the following four states and coordinate
the states between the master and slave application program during initialization and
operation.

e Init: initialization, shortened as |

e Pre-Operational: pre-operational, shortened as P

o Safe-Operational: safe-operational, shortened as S

e Operational: operational, shortened as O

Transition from Init state to Operational state must be in the sequence of Init—=>Pre-
Operational—>Safe—>Operational, and then Operational step by step. In transition
from the Operational state to the Init state, certain steps can be skipped. The
following table lists the state transition and the initialization process.

Status SDO RPDO | TPDO Description
Communication initialization
. No communication available in the application
Init (1) No No No layer, EtherCAT slave controller (ESC) register
can only be read/written by the master
The master configures the slave addresses,
mailboxes,
IP No No No and distributed clocks (DCs).
Request the Pre-Operational state.
Pre- . s I
Operation Yes No No :\galel:)?ngg)ta communication in the application
al (P) y :

-67-



EtherCAT Communication [N]

Status SDO RPDO | TPDO Description
The master uses process data mapping of SDO
initialization.
The master configures the Sync Manager
PS Yes No No | channel used during process data

communication.
The master configures the FMMU.
Request the Safe-Operational state.

Safe- -
Operation | Yes No Yes SD% TPDO, and distributed clock mode can be
al (s) used.
The master sends valid output data.
S0 ves No ves to request the Operational state.
Operation Normal operational state

al (0) Yes Yes Yes | Bothinput and output are valid.
Mailbox communication can still be used.

5.3.3 Distributed clock

The distributed clock (DC) enables all EtherCAT devices to use the same system time
and allows synchronous execution of slave tasks. A slave produces the
synchronization signal according to the synchronized system time. The SV670N-INT
drive only supports the DC sync mode. The synchronization period, which is
controlled by SYNCO, varies with different motion modes.

Note

e The SYNC signal can be used to synchronize all the salves with an error less than 1
us. The master must synchronize all the slaves to the same clock and continues
doing so during operation to prevent clock skew caused by difference in the
crystal oscillator. This is usually done by synchronizing the 0x910 register in ESC.

o SYNC starting time = 0x990 register (with ESC) - 0x920
Note that the DC mode (0x981 = 0x03) can be enabled only before 0x910 reaches
the starting time. If the starting time of SYNC is set improperly, the 0x134 status
register of ESC will report the error code of 0x2D.
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5.3.4 Status Indication

Drive control mode

1:Profile position control

3:Profile velocity control

4:Profile torque control

6:Homing

8:Cyclic sync position control

9:Cyclic sync velocity control
CN3 connection A:Cyclic sync torque control

i A

; v

CN4 connection Communication state Drive state

1: Init nr:not ready
2: Pre-operational ry:ready
4: Safe-operational rn:run

8: Operational
Figure 5-5 Status indication diagram

If the value 0 is displayed, it indicates no value is written or the value 0 is written to
6060h, or H02.00 is set to 0, 1 or 2.

Communication connection status

For the SV670N-INT, the connection status of the two RJ45 ports are indicated by "-"
on the upper and lower part of the first LED on the keypad. The upper "-" indicates
the status of CN3:PORT1, and the lower "-" indicates the status of CN4:PORTO.

OFF: no communication connection is detected in the physical layer.

ON: communication connection is detected in the physical layer.

Communication status

The 2nd LED indicates the status of the EtherCAT state machine of the slave in the
form of characters, as described in the following table.

State of EtherCAT state machine
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Status SDO RPDO | TPDO Description Panel Display
Initializa |\, No No | Communication 1: Solid ON
tion initialization
Pre- . !\lgt}/vgrk configuration 2: Blinks at an interval
operation Yes No No initialized of 400 ms
al SDO is available
Safe- SDO, TPDO, and 4: Blinks with a period
operation Yes No Yes | distributed clock of 1200 ms, on for 200
al mode are available ms and off for 1000 ms
Operation Yes Yes Yes ls\lt:;r:al operation 8: Solid ON

Display of control modes

The 3rd LED indicates the operation mode of the servo drive in the form of
hexadecimal without blinking, as described in the following table.

The operation modes include the following:

Modes of operation (6060h)

Panel Display

1: Profile position mode

3: Profile velocity mode

1

4: Profile torque mode

6: Homing mode

8: Cyclic synchronous position mode

9: Cyclic synchronous velocity mode

10: Cyclic synchronous torque mode

> ol o|lo|bd|lw

Display of servo status
The 4th and 5th LEDs indicate the servo status of the slave.

The statuses include the following:

Status Description Panel Display
Reset Initialization reset
Initialization is done. The
control circuit is switched on
Not ready | but the main circuit is not nr
switched on.
Not ready
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Status

Description

Panel Display

Ready

The main circuit is switched on,
but the S-ON signal is inactive.

Ready

ry

The character "y" blinks when the motor
speed is not 0 RPM.

When the communication layer is in the
pre-operational or safe-operational state,
the blinking frequency is the same as that
of characters "2" or "4" (see
"communication status" in the previous
page for details).

When the communication layer is in Init or
Operational state, the blinking frequency is
2 Hz.

Operation

The S-ON signal is active and
the motor is energized.

Run

m

The letter "n" blinks when the motor speed
is not 0 RPM.

When the communication layer is in the
pre-operational or safe-operational state,
the blinking frequency is the same as that
of characters "2" or "4" (see
"communication status" in the previous
page for details).

When the communication layer is in Init or
Operational state, the blinking frequency is
2 Hz.

Description of indicators

OFF

Flickering

Blinking

Single-flashing ON

Double-flashing 0
OFF__|"200 ms["200 ms| 200 ms["

ON
200 ms,
OFF 200 ms

OFF__| 200ms]

1000 ms ‘

N

1000 ms

Figure 5-6 Description of indicators
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1000 ms)

Indicator Status Status Indication

OFF Initialization.
Blinking (on for 200
ms and off for Pre-Operational.
another 200 ms)

RUN

v Single flash (on for

200 ms and off for Safe-Operational.
1000 ms)
ON Operational.
OFF No Network error.
Blinking (on for 200
ms and off for Communication setting error.
another 200 ms)
Single flash (on for

ERR 200 ms and off for Sync event error.

Double flash (on for
200 ms and off for
200 ms, and then on
for 200 ms and off for
1000 ms)

Watchdog timeout.

L/A IN indicator!]
L/A OUT indicator

OFF

Link is not established.

Flickering (on for 50
ms and off for
another 50 ms)

Link is established. A data transceiving signal is
present.

ON

Link is established. No data transceiving signal
is present.

5.4 Data Frame Structure

5.4.1 Process Data

The real-time data transmission of EtherCAT is achieved through PDO. PDOs can be
divided into RPDOs (Receive PDO) and TPDOs (Transmit PDO) based on the data
transmission direction. RPDOs transmit the master data to the slave, and TPDOs
returns the slave data to the master.

RxPDO:

control word,
target position, etc.

Master

TxPDO:

Slave

status word,
position feedback, etc.
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The SV670N-INT series servo drive allows users to assign the PDO list and define the
PDO mapping objects.

PDO mapping

PDO mapping is used to establish the mapping relation between the object dictionary
and the PDO. 1600h to 17FFh are RPDOs, and 1A00h to 1BFFh are TPDOs. The SV670N-
INT provides 7 RPDOs and 6 TPDOs, as listed in the following table.

RPDO 1600h, 1601h Variable mapping
(7) 1701h to 1705h Fixed mapping
TPDO 1A00h, 1A01h Variable mapping
(6) 1BO1h to 0x1B04h Fixed mapping

Fixed PDO mapping

The SV670N-INT provides five fixed RPDOs and four fixed TPDOs.
The following table lists the typical instances of RPDOs and TPDOs.

Control Mode | PP/CSP

Mapping objects (4 mapping objects, 12 bytes)

1701h 6040h (Control word)
(Outputs) 607Ah (Target position)
60B8h (Touch probe function)
60FEh sub-index 1 (forced physical outputs)

Mapping objects (9 mapping objects, 28 bytes)

603Fh (error code)

6041h (status word)

6064h (position actual value)
1B01h 6077h (torque actual value)
(Inputs) 60F4h (following error actual value)
60B9h (touch probe status)

60BAh (probe 1 positive edge)
60BCh (probe 2 positive edge)
60FDh (Digital inputs)

Control Mode PP/PV/PT/CSP/CSV/CST
Mapping objects (7 mapping objects, 19 bytes)

6040h (Control word)

607Ah (Target position)
1702h 60FFh (Target velocity)

(Outputs) 6071h (Target torque)

6060h (Modes of operation)

60B8h (Touch probe function)

607Fh (Max. profile velocity)
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1B02h
(Inputs)

Mapping objects (9 mapping objects, 25 bytes)

603Fh (error code)

6041h (status word)

6064h (position actual value)
6077h (torque actual value)

6061h (modes of operation display)
60B9h (touch probe status)

60BAh (probe 1 positive edge)
60BCh (probe 2 positive edge)
60FDh (Digital inputs)

Control Mode

PP/PV/CSP/CSV

1703h
(Outputs)

Mapping objects (7 mapping objects, 17 bytes)

6040h (Control word)

607Ah (Target position)

60FFh (Target velocity)

6060h (Modes of operation)

60B8h (Touch probe function)
60EOh (Positive torque limit value)
60E1h (Negative torque limit value)

1B03h
(Inputs)

Mapping objects (10 mapping objects, 29 bytes)

603Fh (error code)

6041h (status word)

6064h (position actual value)
6077h (torque actual value)

60F4 (following error actual value)
6061h (modes of operation display)
60B9h (touch probe status)

60BAh (probe 1 positive edge)
60BCh (probe 2 positive edge)
60FDh (Digital inputs)

Control Mode

PP/PV/PT/CSP/CSV/CST

1704h
(Outputs)

Mapping objects (9 mapping objects, 23 bytes)

6040h (Control word)

607Ah (Target position)

60FFh (Target velocity)

6071h (Target torque)

6060h (Modes of operation)

60B8h (Touch probe function)
607Fh (Max. profile velocity)

60EOh (Positive torque limit value)
60E1h (Negative torque limit value)
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Control Mode | PP/PV/CSP/CSV
Mapping objects (8 mapping objects, 19 bytes)

6040h (Control word)
607Ah (Target position)
1705h 60FFh (Target velocity)
(Outputs) 6060h (Modes of operation)
60B8h (Touch probe function)
60EOh (Positive torque limit value)
(
(

60E1h (Negative torque limit value)
60B2h (Torque offset)

Variable PDO mapping
The SV670N-INT provides two variable RPDOs and two variable TPDOs.

Variable Max. Length ) )
Default Mapping Object
PDO Index 1 4t the Byte SRR

1600h 6040h (Control word)
RPDO1 1601h 40 607Ah (Target position)
60B8h (Touch probe function)

603Fh (error code)
6041h (status word)
6064h (position actual value)

TPDO1 1A00h 40 60BCh (probe 2 positive edge)
1A01h 60B9h (touch probe status)
60BAh (probe 1 positive edge)
60FDh (Digital inputs)

Sync Manager PDO assignment

The process data can contain multiple PDO mapping data objects during cyclic
EtherCAT data communication. The CoE protocol defines the PDO mapping object list
of the Sync Manager using data objects 1C10 to 1C2Fh. Multiple PDOs can be mapped
to different sub-indexes. The SV670N-INT supports assignment of one RPDO and one
TPDO, as described in the following table.

Index Sub-index Description

1C12h 01h One of 1600h, 1601h and 1701h to 1705h used as the actual
RPDO.

1C13h 01h 10_;;81‘ 1A00h, 1A01h and 1B01h to 1B04h used as the actual

PDO configuration

PDO mapping parameters contain indicators of the process data for PDOs, including
the index, subindex and mapping object length. The sub-index 0 indicates the number
(N) of mapping objects in the PDO, and the maximum length of each PDO is 4 x N
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bytes. One or multiple objects can be mapped simultaneously. Sub-indexes 1 to N
indicate the mapping content. The mapping parameters are described as follows.

Places| 31 | .. | 16 15 [ .. | 8 7 | . ] o

Descrip

; Index Sub-index Object Length
tion

The index and sub-index together define the position of an object in the object
dictionary. The object length indicates the bit length of the object in hexadecimal, as
shown below.

Object Length Bit Length
08h 8-bit
10h 16-bit
20h 32-bit

For example, the mapping parameter of the 16-bit control word 6040.00h is
60400010h.

e PDO mapping steps:
Abide by the following procedures for PDO mapping:

1. Configure the mapping group of PDO. Write 0 to sub-index 00h of 1C12h (or
1C13h).

a. Clear the original mapping group. Write 0 to sub-index 00h of 1C12h ( or
1C13h) to clear the original mapping group.

b. Write the PDO mapping group. Write the mapping group according to
application needs. Pre-write values of 1600h/1701h...1705h to 1C12h and
values of 1A00h/1B01h...1B04h to 1C13h. Note: Only 1600h and 1A00h, and
1601h and 1A01h are configurable mapping groups.

c. Write the total number of this PDO mapping group to sub-index 0 of 1C12h (or
1C13h).

2. Configure the mapping objects of PDO. Write 0 to sub-index 00h of 1600h (or
1A00h) and 1601h(or 1A01h).

a. Clear the original mapping objects. Write 0 to sub-index 00h of 1600h (or
1A00h), and 1601h (or 1A01h) to clear the original mapping objects.

b. Write the PDO mapping content. Write the mapping content to sub-index
1...10 of the mapping parameter based on object parameter definitions in
XML file. Only mappable objects can be configured as PDO mapping content.

c. Write the total number of mapping objects. Write the number of mapping
objects in step b to sub-index 0.
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Note

« Configure the PDO only when the EtherCAT state machine is in pre-operational
state ("2" displayed on the keypad). Otherwise, an error will be reported.

« Do not save the PDO configuration parameters to EEPROM. Configure the mapping
objects again each time upon power-on. Otherwise, the mapping objects are the
default parameters of the servo drive.

An SDO fault code will be returned when the following operations are under
execution:

e Modify PDO parameters in status other than pre-operational.
e Write a value outside the range of 1600h/1601h/1701h...1705h to 1C12h. Write a
value outside the range of 1A00h/ 1A01h/1B01h...1B04h to 1C13h.

5.4.2 Mailbox Data

The EtherCAT SDO is used to transfer non-cyclic data, such as communication
parameter configuration and servo drive parameter configuration. The CoE service
types of EtherCAT include:

Emergency message

SDO request:

SDO response:

TxPDO

RxPDO

Remote TxPDO transmission request
Remote RxPDO transmission request
SDO information.

The SV670N-INT supports SDO request and SDO response.

5.5 Communication Parameters

Parameter address structure
Parameter access address: index+subindex, both of which are in hexadecimal.

CiA402 establishes the following restrictions on the parameter address:

Index (Hex) Description
0000h to OFFFh Data type
1000h to 1FFFh CoE communication object
2000h to 5FFFh Manufacturer-specific object
6000h to 9FFFh Profile object
AO0Oh—FFFFh Reserved
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System Parameter Setting

Set related parameters to allow the SV670N-INT servo drive to be connected to the
EtherCAT fieldbus network.

Communi

i . Change
Parameter cation Name Value Default Unit
Mode
Address
H02.00 2002-01h | Control mode 0: Velocity mode 9 - At stop

1: Position mode
2: Torque mode

9: EtherCAT mode

HOE.O1 200E-02h | Save objects 0: Not save 4 - Real-time
written through 1: Save parameters
communication to | 2: Save object dictionaries

e2prom 3: Save parameters and object
dictionaries

4: Save object dictionaries written
before communication (OP)

255: Determine through HOEO3 and
HOE04

HOE.21 200E-16h | EtherCAT slave 0-65535 0 - At stop
alias

Note

Before saving parameters to EEPROM, set HOE.O1h to a proper value. Otherwise, parameters
will be restored to default values at next power-on. It is recommended to set HOE.O1 to 0
after parameters are set properly. This is to prevent damage to the EEPROM device caused
by prolonged writing process.
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6.1

6.1.1

Communication Settings Example

Modbus Communication Configuration Case [P]

Communication

Overview

The following describes the Modbus RTU communication connection between
Inovance H2U and the SV670P-INT series servo drive. It can be achieved by a
configuration table or program. In this case, H06.03 (Write speed) and HOb.00 (Read

speed) are used fori

RS422

[lustration.
RS 485
MODBUS-RTU
Master
COM2 COM1
COMO

]

HMI monitoring protocol

Figure 6-1 Schematic and wiring

6.1.2 Modbus RTU Communication Wiring Between SV670P-INT and Dif-

ferent PLCs

Inovance H2U and SV670P-INT

drive and applicable
servo motor

MSTH3***xxw

Name Model Quantity Remarks
PLC H2U-1616MT/MR 1 piece -
Inovance SV670P-
INT series servo SV670PTO12I-INT 1 set )

COM1 Terminal

Layout on PLC Side

CN3/CN4 Terminal Layout on Drive Side

Signal Name Pin No. Signal Name Pin No.
RS485+ 1 RS485+ 4
RS485- RS485- 5

_ - PE (shield layer) Enclosure
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Siemens PLC and SV670P-INT

Siemens S7200 PLC CN3/CN4 Terminal Layout on Drive Side
PLC PORTO0-RS485 Pin No. Signal Name Pin No.
Data+ 3 RS485+ 4
Data- 8 RS485- 5
PE (shield layer) Enclosure PE (shield layer) Enclosure

Mitsubishi FX3U and SV670P-INT

Mitsubishi FX3U PLC

CN3/CN4 Terminal Layout on Drive Side

FX3U-485-BD Pin No. Signal Name Pin No.
SDA
+

RDA Short RS485 4
SDB

RS485-
RDB Short S485 5
SG Enclosure PE (shield layer) Enclosure

Setting communication parameters through GX PLC software (initialization of

communication port 1):

1. Communication port 1 parameter setting (RS485, 19200, 7, N, 1)

2. LD M8002

3. Initial ON

4. MOV HOC91 D8120

5. Communication port 1 setting
6. SET M8161

7. Communication format: 8-bit

Using two major commands (See the user guide for FX3U communication.)

e RS D100 K8 D120 K8
= D100: station No. being "?"

= D120: starting address for data receiving (8 bytes)

e CRCD100 D106 K6

= D100: station No. being "?"
s D106: CRC checked address

Omron PLC and SV67T0P-INT

Omron CP1L CN3/CN4 Terminal Layout on Drive Side
PLC PORT0-RS485 Pin No. Signal Name Pin No.
SDB+ — RS485+ 4
SDA- - RS485- 5
PE (shield layer) Enclosure PE (shield layer) Enclosure
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Note

Set 2, 3, 5, and 6 on the DIP switch to ON, and others to OFF. The DIP switch is on the back
of PLC communication card.

6.1.3 Servo Parameter Settings

Para. Setting Description Remarks
HOE.00 1 Drive axis address -
HOE.80 5 Modbus baud rate 5: 9600 bps
i 0: High 16 bits before low 16
Modbus communication bits
HOE.84 ! data sequence 1: Low 16 bits before high
16 bits

6.1.4 PLC Program Examples

Communication connection implemented through programming

M8002
I { MOV H 20 D8126 ]
Program start COM1 communication
state protocol setting
[ MOV H 89 D8120 ]
COM1 communication
format
[ MOV H 106 DO ]
[ MOV H 103 D1 ]
[ MOV H1 D2 ]
M8000
] [ MODBUS D 0 H603 D2 D100 ]
Program running
state
L——{ MODBUS D1 HB0O D2 D102 ]
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Communication connection implemented through configuration table

[ Temp Project [H3U]
Program Block:
E MAIN

[ SBR00L
@[5 INT_001

5] Symbol Table
Monitoring Table

MAIN

ross Reference Table

[¥] Operate com

Frotocel

[MoDBUS Contig =] [mes -]

Protocel config

Baud Station 1|
Dats Tine out: 10 xlOnz (1°255)

lement Using Information T

Parit, rans -

PLC Parameter ¥
Device Memory Stop Bit Dlsen check

6 cam [CEnd chafz |
Module config
-E] Communication Config

COMO(Download/HMI

MO fig)}

Modbus Master Cor

‘CAN(CANLink)

Ethernet
@ Instruction Set

[stare cha

| Trigeer | Slave Addr(f) | Data Len | Master Send/Rec Addr. | Rel  glaye Addr
" 3 1

T I W M TR | © Hevadcina

©) Decimal

NEEEEE

3

« [

=

6.2 CANlink Communication Configuration Case [P]
6.2.1 Typical Positioning Control Project in Bus Mode

The following case describes how to implement positioning control and jog control
on the servo drive through H3U series PLC in the CANlink 3.0 bus mode.
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RS485

CANlink

Limit switch

Home

Limit switch

(ddadaaadaaad

>

Figure 6-2 Schematic diagram

6.2.2 Product Model Selection and Wiring

Name Model Quantity Remarks
HMI IT5070T 1 piece -
PLC H3U-3232MT 1 piece -
eriessorvodrive || SVSTOPSIRBLINT :
ISMH1-40B30CB
and servo motor

CN3/CN4 Terminal Layout on Drive Side

CAN Card Terminal Layout on PLC Side

Signal Name Pin No. Signal Name Pin No.
CANH 1 CANH 2
CANL CANL
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CN3/CN4 Terminal Layout on Drive Side CAN Card Terminal Layout on PLC Side
Signal Name Pin No. Signal Name Pin No.
CGND 3 CGND 5
PE (shield layer) Enclosure PE 3

Note

When the PLC station No. is 63, set the DIP switch to 00111111.

THTTIT

Baud rate

AS

Addressline Addressline Addressline Addressline Addressline Addressline

A4 A3 A2 Al A0

Figure 6-3 DIP switch of H3U

Position Signal Description
1 Baud rate combination | 00: 500 kbps
bit 1 01: 100 kbps
5 Baud rate combination | 10: 1 Mbps
bit 0 11: 50 kbps
3 Address line A5 The DIP switch is used to form a 6-bit binary value
4 Address line A4 used to indicate the local station number (you can set
5 Address line A3 the station number through D element in the case of
6 Address line A2 PLC rr)asFer module).. "ON" means 1 a.nd i'OF.F" means
- 0. A5 is high and A0 is low. The combination is as
7 Addressline AL | fo]lows: A5A4A3A2A1A0.
Example:
If AO = ON and the other bits are OFF, that is, the
binary address is 000001, the decimal is K01, and the
8 Address line A0 hexadecimal is 0x01.
If A3 and A4 are ON and others are OFF, the binary
address is 011000, the decimal address is K24, and the
hexadecimal address is 0x18.
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Note

The baud rate and address are not activated immediately after a DIP switch change. To acti-
vate newly set parameters, a power cycling or STOP — RUN cycle is required.

6.2.3 Servo Parameter Settings

Para. Setting Description Remarks
H02.00 1 Position control mode -
H03.10 0 DI5 function: 0 -

Position reference source:

H05.00 2 Multi-position reference

H05.02 10000 Pulses per revolution Set as needed.
Homing is enabled (and can

H05.30 1 be activated by the Set as needed.

HomingStart signal).

Reverse homing is selected,
H05.31 1 and the home SWItCh a.cts Set as needed.
as the deceleration point

and the home.

The multi-position
operation mode is set to 5:

H11.00 & axis-controlled continuous
operation.
Number of displacement
H11.01 1 references in multi-position | -
mode
0: Relative position
reference
H11.04 . 1: Absolute position i
reference
H17-01 is set to 0 by default,
H17.00 1 VDI1 function: S-ON signal | Indicating that the S-ON
becomes active when value
"1" is written.
H17.02 18 VDI2 function: Forward jog |-
H17.04 19 VDI3 function: Reverse jog |-
VDI4 function: Multi-
H17.06 28 position reference enable |~
H17.08 32 HomingStart: Homing .
enable
H17.10 34 Emergency stop -
HOE.O00 1 Drive axis address 1
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Para. Setting Description Remarks
The CAN communication
HOE.11 5 rate is set to 5: 500 kbps.
H17.90 1 VDI is enabled. -
0: Pulse/Axis control
command
HOE.10 0 1: Enhanced axis control -
command
2: CANopen protocol
Write parameters through
HOE.O1 0 communication to -
EEPROM: No

6.2.4 PLC Program Configuration

When creating a new project in AutoShop, set the PLC type to H3U-R to enable
CANlink configuration to be generated automatically after programming and
compiling are done, removing the need for manual configuration.

Commands in H3U bus positioning

Name Description
AXISENAB Servo ON
AXISSTOP Servo deceleration stops
AXISESTOP Servo emergency stop
AXISDRVA Absolute positioning
AXISZRN Servo return to zero
AXISJOG The drive jogs if energy flow is active and

stops if energy flow is inactive

Command description
1. AXISENAB (S-ON)

Direct Parameter Enaimy e
rective
rectiv No. Definition Type 4

. 0: Disabled
AXISENAB 1 Axis No. Const 1: Enabled

e Command parameter description
The servo that corresponds to a designated station or axis number is enabled
when the flow is active. Keep the servo drive enabled during use. The axis No.
must be an immediate operand.

e Application
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MO -
F———{ AXISENAB K1 ]

MO = 0: No.1 servo drive disabled.

MO = 1: No.1 servo drive enabled.
2. AXISSTOP (decelerate to stop)

Ditee: Parameter Eneray flow
irective
No. Definition Type &/
. 0: Disabled
AXISSTOP 1 Axis No. Const 1- Enabled

e Command parameter description
Axis No.: The servo drive corresponding to the station No. or axis No. will
decelerate to stop. This function can be used when abnormal conditions occur
during positioning. The axis No. must be an immediate operand. The stop mode
entails servo drive settings.

M1 -
F——— AXISSTOP K1 i

M1 =1:No.1 servo drive stops

e Application

3. AXISESTOP (emergency stop, used in emergencies)

Direct Parameter Enaimy e
rective
rectiv No. Definition Type 4

] 0: Disabled
AXISESTOP 1 Axis No. Const 1: Enabled

e Command parameter description
Axis No.: The servo drive corresponding to the station No. or axis No. will
experience emergency stop. This function can be used when abnormal
conditions occur during positioning. The axis No. must be an immediate
operand. The stop mode entails servo drive settings.

}—{ 1 AXISESTOP K1 ]

M1 =1: No.1 servo drive stops (The internal emergency stop bit of the servo is
driven.)

4. AXISDRVA (absolute positioning)

o Application
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. Parameter
Directive No. Definition Type
1 Axis No. Const
2 Position 32-bit D or R element
3 Speed 32-bit D or R element
AXISDRVA 4 Accel/Decel time D or R element
5 Positioning Bool
completed flag
6 Error flag Bool

Command parameter description

Axis number: The value ranges from K1 to K16. A maximum of 16 axes are
supported. The servo station number must be set to the corresponding axis
number. The axis number must be an immediate value.

Position: The actual pulses sent to the servo drive is the pulse equivalent. For
example, 1000 indicates 1000 pulses.

Speed: positioning speed. If the speed value is 1000, the positioning speed of
the servo drive is 1000 RPM. Note that the subsequent two words will be
occupied successively.

Complete flag: Check this component after startup to determine whether
positioning is completed. In normal cases, the positioning instructions with the
same station number can be executed after positioning.

Error flag bit: set upon any error.
The completion flag and error flag will be reset after disconnection.

Application

M8002
— DMOV  K10000 DO

Start to run Number of position pulses

DMOV  K1000 D2 ]
Motor speed r/min

MoV K200 D10 ]

Acc./dec. time

M100

—— F——{ AXISDRVA K1 DO D2 D10 M10 M11 ]
Number of Motor speed  Acc./dec. time Positioning  Positioning error flag
position r/min completion
pulses flag

Resources occupied command:

(DO, D1) Position pulses; (D2, D3) Servo motor revolutions; (D4, D5) Internal
operations; (D10) Acceleration/deceleration time; (M10) Positioning completed
flag; and (M11) Positioning error flag.
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5. AXISZRN (homing)

Directi Parameter Eneray flow
rective No. Definition Type =
1 Axis No. Const
_bi 0:
2 Home offset 32-bitDorR
AXISZRN element
completed Bool .
1: Homing
Error flag Bool

e Command parameter description
Axis No.: Number of the axis that needs to return to zero, in the range K1 to K16.

Home offset: It can be set when necessary. It is typically set to 0 and stored in a
D or R component. After which two D elements occupied for internal operations.

Completion flag: Element S or M.
Error flag: set upon any error.

e Application
M101

F———1 AXISZRN K1 D20 M20 M21 ]

Home offset ~ Homing Homing error flag
pulse complete
flag

e Resources occupied by command:
(D20, D21) Home offset pulses; (D22, D23) Internal operations; (M20) Homing
completed flag; and (M21) Homing error flag.

6. AXISJOG (Jog)

S Parameter Eneray flow
irective
No. Definition Type 4
1 Axis No. Const
_bi 0: Positionin
) Speed 32-bitDorR g
element
AXISJOG 3 Forward jog Bool
Jog in the 1: Jog
4 reverse Bool
direction

e Command parameter description
Axis number: Site or axis number of the servo that requires jog control.

Speed: Element D or R After which two D elements occupied for internal

operations.
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Forward jog: It is stored in an M or S component. When the instruction is
enabled and this bit is ON, the servo starts jog in the forward direction. When
this bit is changed to OFF, the servo stops jog in the forward direction.

Reverse jog: It is stored in an M or S component. When the instruction is enabled
and this bit is ON, the servo starts jog in the reverse direction. When this bit is
changed to OFF, the servo stops jog in the reverse direction.

ACaution

o Errorwill occurifa M or S element is occupied after reverse jogging.

« No action will be triggered if both forward jog and reverse jog are enabled. In
addition, do not keep ASIXJOG (Jog), AXISDRVA (Absolute positioning), or AXISZRN
(Homing) commands all enabled, failure to comply will result in unexpected
consequences as all these three commands will act once enabled.

e Application
M102

F——1 AxisJoG K1 D30 M30 M31 ]

Jog speed JOG+ JOG-

e Resources occupied by command:
(D30,D31) Jogging speed; (D32, D33) Internal operation; (M30) Forward jog;
(M31) Reverse jog; and (M32) Error alarm.

Note

o Do not keep AXISJOG (Jog), AXISDRVA (Absolute positioning) and AXISZRN
(Homing) commands all enabled.

o Users can enable and stop the servo drive, and perform jog and positioning
control on the servo drive through preceding six commands.

CANlink configuration is generated in the background.

The CANlink configuration table will be generated automatically upon AutoShop
compilation command.

The servo drive parameter table which is added automatically in corresponding to the
CANlink configuration table is listed as follows.
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N S Trigger Data Transmit | Data Receive Number of Functi
© e Yy Condition Register Register registers Sneton
Master station
Mechanical
1 Event S1+0 S2+0 HO05.24 2
home offset
2 Event S1+1 S2+2 H06.04 1 Jogging speed
S2+3 H11.0E Set speed
3 Event S1+2 2 Accel/Decel
S2+4 H11.0F .
time
Set position
4 Event S1+3 S2+5 H11.0C 2 .
32bit
§ Control drive
5 Time 20 S2+7 H31.00 1
state VDI
Slave station
1 Time 50 HOb.00 S2+8 1 Current speed
Current
2 Time 10 HOb.07 S2+9 2 -
position
Check present
Event 1 H05.24 S2+11 2 mechanical
offset
H30.01 S2+13 VDO1
3 Event 1 2
H30.02 S2+14 VD02
Check joggin,
4 Event 1 H06.04 S2+15 1 Josging
speed
Set position for
H11.0C S2+16 )
check 32bit
Check the set
H11.0E S2+18
speed
5 Event 1 4
Check the
acceleration/
H11.0F S2+19 )
deceleration
time
Note
S1=M7200
S2=D7200

Each station occupies four sets of M software and twenty D elements (in descending order).
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6.3

6.3.1

CANopen Communication Configuration Case [P]

Connecting SV670P-INT to Schneider 3S Master

The following takes the position control mode as example. For details on the position
control mode, see section "Position Control Mode" in SV670-INT Series Servo Drive

Function Guide.

In the position control mode, assignment of objects used as PDO are listed in the

following table.

Table 6-1 PDO mapping allocation

PDO Object Description Bit Length
RPDO1 6040.00h Control wo'rd Uintl6
6060.00h Mode selection Int8
6081.00h Profile velocity Uint32
RPDO2 "
607A.00h Target position Int32
6041.00h Status word Uintl6
TPDO1 Operation mode
6061.00h display Int8
Speed feedback
TPDO2 606C.00h p Int32
6064.00h Position actual value Int32
Phase current .
TPDO3 HOb.26 feedback Uintl6

SDO is used to write acceleration 6083h, deceleration 6084h and emergency stop
605Ah.

SoMachine is the software tool of Schneider 3S series master. This section describes
how to connect the SV670P-INT servo drive to Schneider M238.

1. Start SoMachine and click Create new machine based on a standard project.
Select a master device, for example, TM238LFDC24DT, modify the device name, and
click Create Project, as shown below.
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" soMachine
&

&3 Show existing machine

L4 ms s aEE . = - end
) Home

- - - e ——

B i)

. Create a new Standard Project

*  Project Initialization Settings
Device:

==

POU Name:

TM238LFDC24DT

e

= Machine workflow

l P Loamng conte

=0

Implementation language:  Structured Text (ST)

G - @

4 CCmeroma Ty
St D

i

-

Save Project As

2. Enter the file name and click Save in the dialog box displayed.

Save in(l) I | examples
™

e
Recent

-~
Mame
Documents

Desktop

Computer

=

| 4 |

=

v & @& ckEv

Modified Date

e

Network
File Name: /

| 2 3

Save As Type: IPrnject File (k. project)

LI ( Save I
=l

Cancel |

3. The following interface appears.

4|
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[5] demol project - SoMachine - - 5|
[ demolproject - SoMachine | 0 0 - - - - .o -
Home Properties Configuration g Commissioning Report @
Fle Edt Vew Project Buld Onlne DebugMatch Took Window Heb
dl& FBEX (AN A%%K BIE- TIH %
Devices v & x =] pou -
=5 demot ~ PROGRAM EOU Iy
={i8) MyController (TM236LFDC2DT) ro: z
— B FiCLogic L s mmwe £
=) Application 2
@ s =
T B
[2) Pou (rrS) 3
= (@ Task Configuration
=% Embedded Functions
% 10.(0)
U1 HECHSE) =
L FTO_PWM (FTO_PWM)
‘ 3
= ' SerialLinet
[ Modbus_Manager (Modbus M -]
= % Serial Line2
[ soMachine_Network_Managar
B an
<« 1 []
Messages - x
- | @ 0emar)| @ 0 waming(s) | @ 0 messagets)
Description Project Object [ 2osition
= ; | Precompile: @ o
[ Current user: (nobody) [ms| a3 coln cha

4. Choose Tools > Device Repository in the toolbar. The Device Repository dialog
box is displayed. (If the EDS file is imported, steps 4 to 6 can be omitted.)

¥ Device Repository

=)

Location: | System Repository Bd ]L
3 ata\SoMaching\Devices)

Installed deyice descriptions:

Name ‘ Vend... | Versi..

-~
e

£ U_j Miscellaneous

£ ﬂj Fieldbusses

+ [ pLcs

+ ﬂj Programmable Device
+ @& softMotion drives

T
(- Install... )
Install DTM.

=

5. As shown in the preceding interface, select System Repository and click Install.

Select a directory for saving the EDS file, as shown below.
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r .
Install Device Description [

@Qv‘ bCur:puter‘ Programs * EDSfiles X - ‘ +5 ‘ ‘ Pl

Organize »

=) Subversion  *
[&] picture
"4 documents

 video

rJ7 music

Name Modified Date Type Size

(21| SV680P_INT-CANopen.eds 11/2/2017 3:33 .. CANeds Docum 94 KB‘

% computer

(T

B
= System(Cy)
ca Word (D)

= Programs(E:)
% Software (\fi

File Name SV680P_INT-CANopen.eds ~ |EDS files (*.eds) -

L i

6. Click Open. The EDS file of the SV670P-INT servo drive is imported into SoMachine.
In the Device Repository dialog box, you can choose Field Bus > CANopen >
Remote Device to view devices..

¥, Device Repository @

Location: ~ [system Repository K|
(C:\ProgramData\ScMachine\Davices)

Installed deyice descriptions:

Name Vendor Version = Install..
_ W\ T Urinstall
|7Gin CaNopen N |
/' Gf CANopenManager '\ 3
|+ ¢ Local Device |
\_ = € Remote Device / 7|
\\ % Altvar3t " schneider Blectric 4250
- Atvarzz Schneider Electric 4250
[ Attvar32 Schneider Electric 4250
@ attivar 71 Schneider Electric 4250
(i T8 1cno8ED8CMD Schneider Electric ProductVersion=0, ProductRevision=55537, Filename=SEFT31CNOSED8
(@ T8 1cnosEDESP Schneider Electric d . 65537, Fil SEFTBACNDSEDS!
[ 8 1cn12E0esF0 Scneider Electric ProductVersion=0, ProductRevision=55537, Filename=SEFTBICN 12604!
(f B 1cn16cMD Schneider Electric d , Frody 7, Filenames=: NI6CMD i
(i T8 1cn16CR) Scneider Electric ProductVersion=0, FroductRevision=65537, Filename=SEFT31CN16CPO, #
i FTBICNIGEMD  Scneider Hlectric d , Frodu 37, Filenames=! NI6EMO
FTB 1CNIGEPD Scneider Electric d . i 7, Filename=SEFT3 1CN16E°0,
(- [/sve80P_INT Servo driver | Sherzhen Inovance Technalogy Co., Ltd Fr ion=131072, i =15620P-CANopE ~
« m ] »

Close

7. Close the preceding dialog box and click Configuration. In the interface displayed,
only M238 master is available. Click CAN on the master station.

-95-



Communication Settings Example

B demoLoroject -soMachine,. %+ e » o o Al e A -

Home Properties ‘) Program Commissioning Report @

AN re 1
) e Cnoller —

Information
0 Losic Comoller

No device selected
) Notion Cantroller

O nise
O soureh

] isplay all versions (for experts anly)

) Disply ol veders Toom:- 0 + @ @ @ IF] Rerauls On Diop ) Allow ovelapping nes @ @

KT}

8. The Add device dialog box is displayed. Add a CANopen gateway, select Schneider
Electric for Supplier, select CANopen Optimized, click the Add and close.

Add device @
Yﬁ‘d?ﬂ ISchneider Electric ™

= iy

Name “Vars IJT::-rmation

,/%Nopen Optimized | Schneider Electric | 3.0.0. o
. M, d CAN Opti d
s - R —

Vendor: Schneider Electric
Version: 3.007

Order-# 1806

Description

CANopen Manager Optimized, FDT Support, 16
slaves

4 | m | b
[ Display all versitns (for experts onlyJ
.

(" Add and close ) J 3 (" Close )
o S . vy

9. Now, the CANopen gateway appears in the interface. Click the position indicated by
2.
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[ demolproject” - SoMachine - =

€1 Drive Controller
€1 togic Controtler
€ tosien Concrollar
@ e

| @ sowan

[ Display

[ v S ——— - e )

Program Commissioning

WCamrolTer

Repor @

No device selected

[ Display a1

@@ (i v oo maioveemrne @ @ (@

10. The Add device dialog box appears again. Select Inovance as the vendor and
SV670P-INT as the device, and then click Add and close.

Add device

@:— |shenzhen Inovance Technology Co., Ltd

_Ep

e W

VErsion

Information

SVSSOP,INT‘ Shenzhen Inovance Technology Co., Ltd | ProductVersion=0, ProductRavismn=1:_)N4
€0

« | [

|

[ Display all versions (for experts only)

Gz 3
( Add ) (_Add and close )

SV68OP_INT Serva driver
Vendon: Shenzhen Inovance T...
Version: ProductVersion=0, Pr...
Order-#: 852231

Description

CANopen Remote-Device SV670

imported from SV670C-CANopen
V2.0.eds

" Face )
C Close

11. Now, the SV670P-INT servo drive appears in the interface.
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B demoLprojec”-SoMachine, & L T — o SO
I
23 £ Home Properties. Configuration

B trive Cntrollr

Program Commissioning

€0 tosic Controllor
1 Notton Comoller
0 e
| @ searen

ons (for experts only)

Report @

/
" SVGTOC Semomr

R Y[ [ R ——
-

12. Click Program and double-click CAN on the left to select a proper baud rate. 500

Kbps is selected here.

[ comolproisct - Saiachinam B L e e DR e Al At =D
-
) Home Properties Configuration Qomrjissioning Report @
P
File Edit View Project Buld Online Debug/MWatch Tools Window Help
== 1 %5 1G] - 7 i1 O | |
Devices > ® X [5 rou [ ean -x
=3 demr =
= [ MyController (TH236L=DC20T) c‘f" - T
=@l PLeLegic Z 3
~ 05 Application Gaudrate (sits/s): = cn N 0 p@ n
@ v Network: =
(] Library Manager
| 21 Pou pra) Online Bus Access
= @;:&z‘r"“"’““ ¥ Block SDO, DTM and NMT accass while application is running ‘
=" Embeddec Functions
W 10.(0)
L1 HSC (H56)
L PTO_PWM (FTO_PWM)
=" Serial Line 1
) Madbus_Menager (Modbus M
= % Serslline
(' @ SnMad\mt_N:&}Maﬁqer
oo 2
(@ svesop_INT(sv6s0P_INT) [ Messages < ax
- [@ veror(s) | © 0 weming(s)| @ 0 messagets)
Description Project [ Chject | Position [
5 — + | Precompile: @ oK
[ Cument user: (nobody) 4

13. Double-click SV670_Servo_Driver on the left. The node ID can be modified
Check Enable Expert Settings.
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Home

s cormen [ coveoes o ®

Fle Edt Vew Proect Buid Onine DsbugMetch Tools Window el

=) 190 A5 10| - 7 | igh | O |
Devices - % 5] Pou ([ can ([ sveso_servo_driver -x
=1 demor -
= &) Mycontraller ME3ELFDCOT [Foo vapping | | | CANopen 1/0 Mapping | Status | tnformation
= B PLcLoge Gencral ——
= Application hodem: [ ﬁ; ™. Do chame CANocn
@ on R 20 ctames.. | ope
U 1% Enble Eipert SestingE ™, S
Pou (RG) | Gestmarsoos = [P Nontialisatin ¥ Facton Settings [subann <]

= [ Tesk Configuraticn
o I Enable Sync Praducing

=% Enhzd(dedhmmnrs e
e 10 (10)
(=] a
i RS (RS0
L PTO_PH (FTo_PM) SwreTmz(nsk [0 =
= '3 SerialLinel Life Time Factor: o 3:

@ Modbus_Menager (Modbus M

=% Serial Lne2
[ SoMachina_Network Manager |7 Enzble Heartozat Procucing
-a o . :
= [ canopen_Ostimized (caNopel AT | F =
r'T D svesop_nT_servo_drive?) Change Heartbeat Consumer Properties.
[V Enzble Emergency
coB: =T
Chedes
’7 [¥ Chack Vendor D I Check Product Number |~ Check Revision Number
[ Messages -3 x
~ [© 0 emorts) | ® 0 warnng(s) | @ 0 messagets)
| Description Project Object | position |
T + | Precompile: @ oK

Currert user: (nobody)

14. Click PDO Mapping and check two RPDO and three TPDO.

[ demolproject” -SoMachine

) Home Properties Configuration m Commissioning Report @
Fle Edl View Project Buid Onine Debughlatch Tools Window Help
CIE] %R EG | I
Devices v o x| ou [ can [ sveso_senvo_driver | =2¥]
=5 dewor = = - N
={im MyContraller (TM238LFDC20T) ) (Berenp 1 | Iic | stets | fomason |
= ) PLcLogic [ select recaive oo (wPRR).___ Select send PDO (TFD0)
=} Application Neme - —— | Trdex——-Sublndex| Bitlen... | Name—— Index | Sublndux| Bilen.. |
@ cu /1. receive PDO para 16#1400 A%/ transmi PDO pa 16#1800 .
i uibrary Manager (|| cortrouera 60k ssem 6 ) | setuewore 1676041 16200 16 \
5) Fou sy 2. receive PDO para 16#1401 = { vl 2. transmit PDO pa 16#1801
1 = (5 Teskconfiguraton Cortra 5 15 \ Statusword 12601 16500 16
MasT Modes of aperation 1sssnsn\15;w 8 - Medes cFoperaton di 1626061 16500 6
= " Embedeed Functions ] 3. receive PDO para 1641402 ™. _ |[##3. transmit P00 pa 1641802
i 10010) Cortrolviord iess0d0  1ssl0n 16 Pl = — T
HSC (KSC . -
i HSC (KSO) Torgetposition e 18s00 2 - Position actuelvalue 1626064 16200 32
L PTO_PWM (PTO_PWH) '] 4. receive PDO para 16#1403 “ (7] 4. transmi PDO pa 161803
= Serial Line 1 Controlviord 1626040 15200 16 ) Statusword 1626041 16500 16
() Modbus_Maneger (Fodbus Target velocity 16560FF 160 32 Velogty acual value  162606C 16200 32
=% Serial Line2
(@ sovachine_Newiark_Manager
= can
= caNopen_Optimized (CaNopef
(). 5v680P_INT Servo,driver
Mescages - ¥ x
= [©0emor) | 0 warninge) | @ 0 meseage(s)
| Description Project | object | Pesition
; & | Precomzile: @ 0c
Current user: (nobody) Y

15. Double-click RPDO1. The PDO Properties dialog box is displayed. Modify
Transmission Type to Type 255. Perform the same operation for other PDOs.
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s s

A
() Home Properties Configuration - Commissioning Report ®

Fle Bt Vew Poect Bud One Debugfiiach Tods Widow rep

da WEBGESY ) al ?
Devices v 3 X (3 rvou [ e [ st [ mcontoler [ canopen cpomes ' fsveso_servo_dive | bl
) demol 7| o |
PO Mg | | | ¢ | stets | sfomaton |
B pcloge Selectreceive PDO (RPD0) Selecsend POO [1PDO)
= £ hpplation run] Tndes_ SublFGeR  Biter Name [index | Subindex] Biten.
@ v/ 1. receive PDO para 1681400 1 v 1. transmit PDO pa 1681800
i) Libvary Manager S 56040 162 Satusword 2601 16200 15
%PUU(W-EJ Mocescfoperstion 1666060 16500 8 Modes of operation ¢ 1545061 16500 3
= (@ Tskcofiguen
@ R s
$ms PDO Properties. -— = i = g iCo16:00 32
Embeddec Fuctors IR
HSC{HEC) 0B 1619 16
10 SN FT0_PA) o o
e Line 1 o ‘ | CICIY
% Mocbus ManagerMotbis Hrece) T ez 1005 P 5| e w0 3

Sera Line2

N
Sobichine Netvork Mg Sobicine, || Teasnissien Type oo - davics rofile specific (ype B55) v /) 2

N
] caapen_Optinized (CANopen Optinize) Hber efm—ﬁ’:j_e—/

G sves0p_INT_Servo_driver(sy|

Event Tine (c lns) o |
Nessages
Buld | temur(s)| © 0 wamingle
[ Descripson Project | Object Sostion IE
[ —— | Precomple: @ ok
[ rogran loaded [ Program udhanged [ Curentuses (1obodh) A

16. Select Receive PDO Mapping and click receive PDO parameter. Click Add
Mapping or select a mapping and click Edit.

. ——
L) aemoLproject - Sebachine o —

tome Properiies Configuration - Commissioning Report @

Fle Eit Uew Moget Bud Onne Debghsth Todk Wrdo hep

‘S R TRl - T O :
Deices 2% Heou Jon Seest J wiomde [ g Optmase | JJ5Y6807Servo_iver %
= domt =|
? o ] g \m@mmg\ Capent|0 Magping | St | informatn |
= il PLLagic 1
Y [ | Name Index  Subind... Bileng..
o g
) LibraryManager R F £
5] Pou tere) Mades of operatizn 0 L0 8
=g Tesk corfigwran 4 2rmveR00 paamerer LS1S0L L6200
MasT 3 3.rec2vePDO parameter | 1621402 16200
Enbedded Functins 4 4rher00pramdter 1821403 1620
% 10(10)
s (ke

L BT0_PAM [PT0_PUM)
=43 % SeralLinel

% @ Modbus_Manage: Modbis earage]
Seril Line2
@ soMschine Hetwork_Menager(Schackine

oY on 4

=0f Cmopzn_npnnmd(cnmpmuwmd)ﬁl 3
5 @ svesop_INT_servo_driver{sv A4 PD0.. 244 Mapping Deletean |
T =
|[messoges v X
| wid i Onerrut;)](.‘)uwa-rwh)]hneuaqem|
j’ Description Project [ otject Postion -
e — 'ivrewmullz o x
ET Program loaced Program undhanged Current users (nobody)

17. Select the proper mapping object in the dialog box displayed according to "Table
6-1"on page 92.
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Select item from object directory

Index:Subindex | Name AccessType | Type | Default -
+ 16#200C:16400 Communication Parameters
+ 1G#200F:16#00 Full Closed-loop Parameters
+ 16%011:16400 O
+ 16#2017:16400 VII/VDO Parameters
+. 16#031:16#00 Servo Related Variables Set via Conmunication 7
1646040 1
:\/16\#6060:164)00 \Modes of operation \nww SINT >
1B#B0B5 T TB#00—Fotkonin windgy RE—— YBENT 3145728
16#606T: 16400  Posi tion window R VIINT 734 =
1B#60B8: 16#00 Fosition window time Rt UINT o
16#606D: 16400  Velocity window R VINT 10
16#50BE: 16400  Velocity window time RHH T o0
1G460EF: 16400  Velocity threshold RHH VINT 10
16#60T0: 16400  Velocity threshold time RHY VINT 0
16#6071:16400 Target Torque i om0
16#60TA: 16400 Target pesition R T 0
16#607C: 16#00 Home offset R DINT o
+ 1G#607D:16400 Software position Limit
16#607E: 16#00 Folarity R USINT 0O
16#60TF: 16400 Max profile velocity R UDINT 6000 5 i
Hame [odes of operation ’_\
N
SubIndex: 16# i = \‘m'/

18. After the mapping object is added, the RPDO mapping is shown as follows.

Select item from object directory

Index:Subindex | Name AccessType | Type | Default -
+ 16#200C:16400 Communication Parameters
+ 1G#200F:16#00 Full Closed-loop Parameters
16#2011:16400 O
16#2017:16400  VDI/VDD Parameters
+. 16#031:16#00  Servo Related Variables Set via Conmunication B
1646040
::fjenso:maoo \Mudes of operation \nww SINT e
164601 window RH¥ —— WBERT 3145728
16#606T: 16400  Posi tion window R VIINT 734 =
1B#60B8: 16#00 Fosition window time R UINT o
16#606D: 16400  Velocity window R VINT 10
16#50BE: 18400  Velocity window time AR T o0
1G460EF: 16400  Velocity threshold i VINT 10
16#60T0: 16400  Velocity threshold time RHY VINT 0
16#6071: 16400 Target Torque R om0
16#60TA: 16400 Target pesition R IINT 0
16#607C: 16#00 Home offset R DINT o
+ 1G#07D:16400 Software position Limit
16#607E: 16#00 Folarity R USINT 0O
16#60TF: 16400 Max profile velocity R UDINT 6000 5 i
Wame [odes of operation T T
~
T Sy (=1
.
SubIndex: 16# 0 = =T

19. Similarly, click Send PDO Mapping and
6-1"on page 92, as shown below.
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demolproject” - SoMachine

4] Home Propearties Configuration _ Commissioning Report @

Fle Edt Vew Project Buld Orle DebugWatch Tooks Window Help

& =Tl I | | &
Devices ~ix V0 svesop T servo,driver -x
=[5 dewot v /—_TN
= ) yConrller(MaseLFoC2ET) Caliope | P00 Mapping | oping oo : | ctopen 1/0 Mepping | Stats | Infoemation
—
Name [Index | Subind.. Bitleng..

= L.transmit PDO pas 16500

p=s mp\
Modes of sperationcisplay 1626081 15500 3~ O

| = & Tosk Corfgurton M

masT . ~~Veladity actual value 162606C 16700 32
=% Embedded Functiors gsition actual value 1626065 15500 32 3
h 10(10) = 3. transmit
L1 HSC(HSC) C prase et vlid value 1652008 16619 16 2
L5 PTO_PWM (PTO_PWM) % 4 v FOT AR TR
=% Serial Lire 1
[ Madaus_Manager (Modbus M
=% Seral Line2.
[ soMachine_Network_Manager

= CAN
=@ caNopen_Optimized (CANoper
56807 INT_Servo_drver

[Messages v ax|
~ || @ emor(s) | © 0 waming(e)| @ 0 messzgels) |
[ Description Project Object | osition |
[ r—— , | Precompile: @ QK
[ Current user: (robocy) Yy

20. Click the Service Data Object and click New to add a required SDO. (Optional) (If
default values are used, steps 20 to 22 can be omitted)

CANopen Remote Device | PDO Mapping | Receive PDO Mapping | Send PDO Mapping Service Data Object | Caopen 1/0 Mapping | Status | Informaton |

Line ‘ | bind. ‘ Name ‘ Value ‘ Bideng...‘ Abort if er‘..‘ Jumpjfo line if Comm... ‘ =
1 16%100C:16700  Set Guardtime 16700000000 | 16 O O 0
2| 162100D:11 Set Lifetime 0000000 | & O O 0 =
3 Disable Emcy CabID 80000081 |32 O O 0
4 Set Emcy CobID £00000081 |32 O O 0
5 Set Heartbeat Consumer 2 (] 0 0
3 Set Heartbeat Consumer 0 7] O O 0
7 Set Heartbeat Consumer |0 7] O O 0
8 | 1621016 Set Heartbeat Consumer |0 2 O O 0
9 1621016 Set Heartbeat Consumer |0 2 O O 0
10 162 Set Heartbeat Producer | 16£000000C8 | 16 O O 0
11 | 16£1400: Disable PDO 16¥80000201 |32 O O 0
12162 Settransmissiontype | 165FF 8 (] (] 0
13 1 Clear pdo mapping 8 O O 0
14 1 Set Mapping 7} O O 0
15 1 Set Mapping 32 (] O 0
16 |1 Set number of pdos § 8 M 0 2
Move up Move down Newi... | | Edit.

SDO Timeout (ms): 1000 3:

21. Select the corresponding SDO in the list. You can modify the value and click OK.
(Optional)
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Select item from object directory -
IndexSubindex | Name AccessType | Type | Default B
1B#€08T 16400 Position window R UDINT 734
16#6065:16#00 Position window time RHY UINT 0
1E#E06D: 16#00  Velocity window RHY VUINT 10
16#60BE: 16#00  Velocity window time RHW UINT 0
1E#E0EF: 16#00  Velocity threshold R#Y UINT 10
16#6070:16#00  Velocity threshold time RHH UINT 0
16#60T1:16#00 Target Torque RHY INT 0
1B#60TA: 16#00 Target position R IINT 0
1E#E0TC:16#00  Home offset RiY DINT 0
+ - 16#607D:16#00 Software position limit
16#E0TE: 16#00 Folarity R USINT 0
16#60TF:16#00  Max profile velocity Rift UDINT 6000
- rofile velocity R
(16#00  Profile acceleration
#00  Profile deceleration 1 E
16#6085:16#00 Quick stop deceleratiol UDINT 100
16#8086:16#00 Motion profile type R INT 0
16#6087:16#00 Torque Slope RHY UDINT
+ - 16#8093:16#00 Fosition factor
+ 16#6094:16#00 Velocity encoder factor .

3

Hame [Profile acceleration

—
Index: 16%# 5083 =] Bitlengtn [ =]

2
SubIndex: 16# 0 = Value Cancel

22. The newly added SDO is shown as below. (Optional)

[ demolproject” - SoMachine || e

Home Properties Configuration Commissioning Report @

Fle Edt Vew Frojct Buld Onine DebugMatc Took Widow Hep
Hi& AT G
Devices - x
=3 dewr J
={im MyController (TM238LFDC20T)
PLCLagic
=) Application
" K3
1 Liorery Manager
POU (PRG)
Task Configuraion
& masT
= Embedded Functions
% 10 (10)
N HSC(HSC)
L3 PTO_PWM (PTO_PYIN)
= SerialLinel
(@ modbus_Manager (Mocbus_M
=% SerialLine2
[ soMachine_Network_Manager
=% o
=[] caNopen_Optimizad (CANopey
[ sve80P_INT_Servo_driver

PoU | [ can ! (] svesop_T_servo._criver | .x

Caon | 200 Mapping | tapping | lpping _Servie Data Ot | Catiopen 1/0 Mapping | Satus | Information |

Bitleng...| Abortif er.. | Jump 1o line if @ | Next . | Comm.. -

]
m]

Ooooooooocood

516200 | Profile deceleration 100
profileacceleration 100 2 /0
0 Quickstopostioncode 2 16 <0

Ooooocoo0oocood

Move up Move doun New | odete.. Edit..
50O Timeaut {ms): 1000

Messages > 0 X
* | @ oemor(s) | @ 0 warning(s) | @ 0 message(s)
Description Project Object

] Pr——— | Precomoile: @ 0K

Current user: (nobody)

23. Double-click POU on the left. Add variable definitions in 2 and add PLC program
logic in 3. Click Edit or press “F11”. If no error occurs, go to the next step.
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demol project” - SoMachine W

A) Home @
o= Properties Configuration Commissioning Report

Fie Edt View Groject Buid Onine DebugWatch Toos Window Heb

HBI& oo dBaX i A%%R B 55 0 | | &

Devices > & X | 5 pou | [ can | [Fsvesor i servo_ariver| -x
=5 demor < | rrocRAM FoT e
= (i) MyController (TM236LFOC4DT) = o v %

=) PLCLegic B Copsr6iNord: UDINT: B
= £} Application 4 Select:STNT; N 5

@on E VelSeT:UDIT. (=]
£ Fos5et:DINT; \ g
1 7 2 H
o Statusiord:IDINT:
Il 9 Zethode: STATY]
’ 1 N\ zetvel:pmT: S
K f"?h’ﬂ”“” unirs 1 £P08:DINT; -’
S 10 (10) 1] LetPuz-DINT:
i HSC(HSC) 13| D VAR -
i PTO_PWM (PTO_PM) il - | ,H
=% serial Line1
3 Madous_Manager (Modbus 4 e
=% senalLire2
(1] soMachine Network_Manager
=-% CAN
=@ caNopen_Optimized (CANoper
sves0p_INT_Servo_driver _//7 3 |
] o]
| Messages 3%
| @ oemorls) | B 0 waring(s) | @ 0 messagels)
Description Project Object Position
0 = , | Precompile: @ oK I
Current user: {nabady) [mws[ s comscnis

24. Double-click MAST to add

the PDO, and set the program circulation interval.

o —

demoLproject” - SoMachine
~
f) Home Properties Configuration _ Commissioning Report @
Fle Edt View Poject Buld Online Debug/Watch Tools Window Help
d&l LT ] 2
Devices = % %[ 5] ou | [ o | (3 st semo aner | 5 MAST | %
- demot ~| | configraten |
= {ig) MyController (TM238LFDC240T) P
= B PcLegc Priority (0.31 ) |15 |l

¥p

Cydlic E

Interval (e.g. t2230ms): [0

=54 1askConfiguralion
& masm
% Embedded
 1000)
i HSC(HSC)
11 PTO_PWM (PTO_PWM)
W Serfsl Lire
(@ Modous »

g
¥ Enable

Sensitivity:

Time {e.. t#200ms): [100

i

(]

i

3 Serial Line2

[ soMachine_Network_Manager

% N
=-(f caNopen_optimized (CaNoper
[Fsvesop_INT_Servo_driver

Open PO
Change POU.
Move Up

Move Down

Comment

[Messages

C emor(s) | # 0 warning(s)

| Description

Project Object Position

'

Precompile: & 0K

[ Curtent user: (nobody)

25. Select the POU added bas

ed on the following dialog box and click OK.
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Input Assistant - - - |
Categories: Ttems:
Programs & Name |Type Origin |

[ Insert with arquments [V Structured view ¥ show documentation

Dogumentation:

FROGRAM FOU

OK | Cancel

26. Select CANopen 1/0 Mapping under SV670P-INT... and double-click the variable
to display the ... button, and then click the ... button.
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Properties
Fle Edt Vew Project Buld Onlne DebugMWatch Tods Window Help

Configuration _ Commissioning

Report

‘g = Createnew variable

W = Map o existing variable

@&l LA TRl 5 e I3
Devices T AxX Feo @ CAN@/WDPJNLsequmw‘ 1 v X
= demer [ad W
= ) mycontoller (238 FoCT) CANopen Remote Device | POGT: 0 Mapping | send PDO Mapping | samcenalacb]etaﬂ}zl Information
= B PLcLogic Chamels
= ) Appliation Veria appi... Channel [ address | Type | Default Val..| Unit | Descripti..|
" I /‘m ontralword %BOW2  UINT (]
- il Library Manager (\_ _ %udesmmaﬁnn %QB6  SINT
2 Pou (Fra) "3 Profilevelodity %QD2  UDINT
= (8 Tesk Configuraion ] Target velodty %QD3  DINT
& mas Bl Statuswiord %M2  UINT 0
= 3 Embedded Functions ] Modesofoperationdisplay %136 SINT.
i 1010) K] Velocty actual value %Dz DINT
it HSC(HSE) “ Positicn actul value %03 DINT
L PTO_PWM (PTO_PWM) k] Fhase current valid value %W8  UINT
=% Serial Line
[ Modbus_Manager (Modhbus_M:
= 3 Serial Line2
 soMachine_Network_Manager|| | Resetmapping | 7 Always update variables
] AN IEC Objects
=~ cANopen_Optimizec (CANopef . -
[ovesopNT_servo,drver || | 12251E L LI
#SV680_Servo_driver ‘$  CANRemotsDavice

| Hessages
" || @ oerrors) | T owe
[ Description Project Object
([ — + | Precompile: [ I
Current user: (nobody) [ms[ ot colt aht

)

27. Select the PLC-defined variable based on the following steps.

Input Assistant

#-Maod

+-{} Cra40s

+. A} Tnstandard
| 2 Insert with arguments ¥ Structured view

Dogcumentation:

Controtword ) |
@ PosSet
@ StatusWord
@ VelSet

& ﬂ IoConfig_Globals

VAR

L ibran,

¥ show documentation

S . -
Categories: Ttems:
Variables & Name |Type Origin I -
+{} _3sc0s -

m

inctandard 34

FEilter: Ih

ControlWord: UDINT;
(VAR)

28. Add other variables in the similar way, and the mapping is shown below.
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demot project®- SoMachine il

0] Home Properties Configuration m Commissioning Report
Fle St Vew Projct Euid Onine Debughatch Toos Window Help
‘& 10805 1@ - 31816 | E
Devices v X (8 pou  can) 7 svesor T_senc_drver | A
= demoi hd
) tyContoller (M25ELFOC20T CAtiapen Remote Device | 2D0 Magping | Receive FDO Mapping | Send PDO Mapoing | Service Data Object  CANopn 10 Mapoing | status | information |
= [ PLcLoge Charne's
- £ Application Variable Pi..| Channel Type | Default Val..| Unit | Descripi..|
" Aopl . % Controlword %W UINT []
POUMode. %  op: 2986 SINT
.
t %4 application.POUAGVd P Profilevelocity %992 UDINT .
| =g Task Configuraion “p asplistionFOUNelsE T Targesvelociy %003  DINT \
& Mas 4 Application.POU.Statu % Statusword w2 UINT 0
= Embedded Functions 4 Application.POUAGM.. % Modesofcperstiondisplay %86 SINT /
W 10010} # Application. T Velodty actual value P2 DINT %
407 HSC (HSC) Applicaticn. % Fostion acuslvalue i3 DINT
L PTO_PWM (PTO_PWM) gy on.POUAdCH 9§ Phase current valid velue e UINT |
= 3 serallinel .
[ Modbus_Manager (Modbus._M:
= % SeralLine2
1) SoMachine_Network_Manager set mapping v Alwaysuodatevariables
SoM M Reset meppi VA d b
= CAN
3 IEC Objects
=(fj caNopen_ -
( svesoP_INT_servo._driver [ variabie Mappi...| Type
 Sves0 _Servn_driver 9 CANRemoteDavice
Y = Create new variable % =Mapto existing variable
| Messages v 3 x
~ | © 0 emor(s) | @ 0 waming(s) [ @ 0 messages)
[ Description Project | Object Position ]
T = | Precompile: @ o
[ Cument user: (nobady) Y

29. Double-click the master name on the left. Select MyController and click Set
active path on the right.

roject®= i o
[ demol.project” - SoMachine e o _ _ _ E
0] Home Properties Configuration _ Commissioning Report @
Fie Edt View Projct Bud Onine DebugMatch Took Window Help
= AL B -0 Eg
Devices vax pou | [ can [ @ masT. G [ canopen Cotmized | [@sveeor T servo,drived %
=3¢l
(%Hm (TMZEELFDENDD Conmuricalion Setings | Appications | PLC settngs | Services | Fies | Status | Informaten |
- L
%‘/ Selectthe network path to the controller: 3
/_’ j 1
& o 1 [Getenay-1:0000.0001 j( Setactve path y
i Library Manager = ghyy GatewayL X
= MyControler
8] roucere) m Acd gateway.
= (2 Taskconiguraen /" [fl MyController [0000.0001] (active) Wode Address:
& mast N ) (00000001 Add device. .
=% .E'?h:ndedﬁrd\ars \\\_ _/ T
W 10(10) — 16210140101
L1 HSC(HSO)
ITarget Name: Scan netnork
L3 PTO_PWM (PTO_PM) [TM238LFDC240T
=% serialLinet
(@ Modbus_Manager (Modbus Manags) I;;‘ﬁ:n"”’” iter:
=8 SerialLin2 [Target ID )
[ soMachine_Netviork_Manager (SoMachine-ef Target Vendor:
Cuom schnesder Eecin Sortng order:
= () caNepen_Optimized (CANopen Opiizes) Target Version: Name ~
(@ Sves0P_INT_Servo_driver(svesop_I 20.30.13
I™ Don't save network path in project
[V Secure online mode

[ Messges .8 x
Buid * | Demor(s) | @ 0 waming(e) | B 9 messzge(s)
[ pescription Project | Object | position B
i = | Precompile: @& 0K
[ Current user: (nobocy) Y

30. The following warning displays. Press Alt+F according to the instructions.
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Configuration _ Commissioning

Tools Window Help

=ik \

Report

X [E] Pou | [ can [ g masT [f] MyController | [f] CANopen Optimized | [ svsro [[f]  SoMachine_Network Manager - X
1=
Communication Settings |App|iﬁons| PLC settings | Services | Files | Status | Information |
-
Selecheng [ Warning @1
Gateway-1:0) ﬂ Set active path I
= glie G Node Name:
h '\ WARNING [MyController
A !\ UNINTENDED EQUIPMENT OPERATION Add gateway...
Node Adds
Ensure that the software application being downloadsd 0000.0001 Add device...
15 installed on the intended device. Confirm you have T D
entered the correct device designation or device = 3
T — 16%101A0101
rget Scan network
Ensure guerds sre in place o that unintended ;:m;;';ﬁr = 4|
equipnent operation #ill not cause injury to personmel
or damage to equipment. Target Type: Filter :
16%1000
Read and understand the software User Manual, and lmow Target ID <
Nef how to operate the equipment. Target Vendor:
Schneider Electric Sorting order :
Failure to follow these instructions can result in
death, serious injury or equipment damage. Target Version: Mame -
2.0.30.13 m
I£ you agree to fallo]_Comeel octions, press
I~ Dontsgl___‘AltF’
¥ Secure online mode
| Messages > 1 x
-~ M- ol Sl '
31. Click the icon circled out or select Online > Login or press Alt+F8.
; = i ool i
] demol project Sar_na:hme_ prp—— ) B B P ~ ~
) Home Properties Configuration _ Commissioning Reporl @
Fie Edt Vew Projct Duld Onlne DetugMatch Took Vipdorien_
” o /s Y
H& LAy ] \ul @
Deviss v 8 ][] o e ST T mvcomtroler | ] catoen, opmaed | ] sesop 1 sero aver|_ %
2B demor - —
@ﬁycm,ﬂ”ywuwmmn - Cﬂmmunmnﬁmnas|Aouicanms|=msemms|5sum]ﬁes | status | Information |
8 PcLogk Select the network path to the contraller:
= £} Application
@ o [Gateway-t:2000 0001 x| | setactvepath
) ibrary Manager R — [Node Rame:
P0U (PRG) {“»Pfi oo rcenrler Add gatenay.
= Task Configuraticn [l MyController [0000.0001] (active)
&2 MasT 10000.0001 ‘Add device...
=3 Embedde Functions rarget 1:
% 10 (0) 16210140101
1 HSC(HSC)
15 PTO_PWM (PTO_PWN) Targettame: M‘
=% seralLine
(£ Mocbus_Manager (Mocbus Managa) }:g"ﬁn“fﬂ Filter:
=% Serial Line2 [rarget o v
") soMadhine_Netwerk_Manager (SoMechine-Nef |Target Vendor:
5% ow Schneider Eecic Sorting order:
=i CANopen_Optimized (CANopen Opiimized) Target Version: Name -
[SV680P_INT_Servo_driver(SV680P_IN pLEILE
I™ Den't save nebwork path in project
[¥ sezure online mode.
=2 “ax
Build v | 0emors) warning(s) | & § message(s)
[ Description Project | object | Position |~
. = | Precompile: @ o
Current user: (nobody) A

32. Click Yes in the dialog

box displayed.
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P -

SoMachine e

Ves(V) ) No(N)

L% -

33. After download is done, click the P circled out or click Online > Start or press F5
to start the PLC program written by the user. The motor operates in the mode
defined by the user.

. . T ——
2] demoL project - somachine —— B g
Home Properties Configuration Program Commissioning Report @
Fle Edt View Pojct Buld Onlne CebugMatch Toos Window
B LR 0 »
Devices > % X\ [5] eou [ AV | mast | MyControler | CNopen Optmazed ) [fsveaor_INT_servo_driver X
=13 cemot = —
< o) MyContrllncomneded) (M2SBLFOCEET) CANooen Remote Device | PDO Mapping | Receive PO Mapoing | Send PoO Mapping | Service Data Object CANo@en 140 Mazping | status | nformaon |
= 3) PcLoge Chamels
~ { Application [stop] Variable Mappi.. Channel Address | Type | Default Val..| Current Val..| Prepared V...
@ cn " AoplictionFOUCon.. " Controlvord maw:  UINT 00
i Library Manager " Aoplicstion20UMode. . " Modes of operation mase ST 0
21 Pouere) g AopicstionFOUVelst Ty Proflevelocty %92 UDINT []
= Task Configuration T AoplicationP0UPosSe %  Tergetpasiton %83 OINT []
& s % Aoplication.20U. Stz " Sttusword w2 UNT 0532
=33 Embedded Functions % Aoplication.P0U.AdM "%  Modesofoperstiondisply %56 SINT 1
i 10(10)  AoplicationF0UAdvd % Velocity actual value =2 OINT 0
1 HSC (HSC) * AoplicationPOUAdPes " Position actual value %93 DINT 1462907
L PTO_PWM (PTO_PWM) % AoplicationP0UAdCr g Phase cument valid value siwe UINT 1
=63 Serial Line1
@ Modous_Manager (Modbus Manage))
‘ i v
=3y Serial Line2.
(i SoMathine_Network_Manager (SoMachine{ [ Reset mapping =
= N
) IEC Objecis i
=3 ([ canopen_optimized (CaN . I
{ svosor_InT_servo_arverisvesop_nr_ || Variable M Pl AT
@ SV680_Servo_Ciiver ®  CANRemoteDevics
§ = Create new variable % = Mapto austngvarizble
Messages -1 x
Buid - || @ oemorts) | @ 0 warning(s) | @ 3 messagels)
Description Project Object Position E
q [ » | Precompile: @ gk
[ osoe | Program loadzd Program unchanged Current user: (nabady)

34.You can also perform motor commissioning manually according to the following
steps.
Select CANopen 1/O Mapping under SV670P-INT... and enter the value needed in
the Prepared V... column. Next, click Debug/Watch > Forced Value or press F7 to
modify the variable manually.

35. Write 1 to 6060h, 100 to 6081h, and 83886080 (10 revolutions) to 607Ah. Write 6
(0x06), 7 (0x07), 47 (0x2f), and 63 (0x3f) to 6040h in sequence to make the motor
run.
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2] Pou [ can [ mast [ myconwoler | canocen_optinaed A svesor it _servo_arver 1

CAfiopen Remote Deice | FDO Maaping | Receive PO Mepping | Send PO Maoping | Service Data Ceject. 2Aogen 10 h‘wuwm e
=

Chamels ~__ _
Variable Mappi.. | Channel Address | Type | Default Val.. Current Val...| Prepared V... | Unit | Descripti..
"9 ApplicationPOUCor.. % Conbrolward %GH2 UINT 0 ~
%9 bppliationPOUNode.. " Modes of operation %3 ST [} // \\
"y fpplicationPOUNelst %9 Profilevelodty %32 UDINT 0
" ApplicationPOUF0sSE " Tergetoosition %53 DINT 0 (
9 application POU.Staty. " Statuswerd w2 UINT 1 58; 3
*9 Application POU.AGM. " Modescfoperationdistly %S SINT 1 ‘\ /
*§ Application.POU Actvel "9 Velocity actual value B2 DINT 0 4 /
“ Application POUACPos  "§  Position actualvalue %83 DINT 1462007 \,x
% spplationPOUACC  p  Phasecrrentvaidvalie | SWE  UINT 1

Reset mapoing 12

Note

When writing multiple values for one variable, execute the "Forced value"
command every time a value is written. When writing values for multiple variables,
you can execute the "Forced value" command once for all after all the values are
written.

When a new position or speed reference is required, write the new reference and
set 6040h to 47(0x2f) and 63(0x3f) in turn. The motor runs to the position
according to the new reference regardless of whether the previous reference is
executed.

To stop the motor, set 6040h to 0.

To terminate manual writing of values, go to the toolbar and choose Debug/Watch
> Release Values, or press Alt+F7. Then, variables will be executed according to the
PLC program logic instead of manually written values.

36. Execute 1 marked in the following figure, or select Online > Stop in the toolbar or

press Shift + F8 to stop the PLC program. Click 2 marked in the following figure, or
select Online > Exit or press Ctrl + F8 to exit from the online function.
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] demol prject- Soachine =3
: 0|
Home Propertes Configuration Program Commissioning Report |
Fle Edt View Project Buid Orine Debugaich Took Window Hebp |
3 A o o /T
CIE TR0
=
Devices ~1x R nauz o Infr (@ mycontroler [ CaNopen Optnized " fsvosoe inr_servo_driver X
2 det ]
- om =) | rooapong | o o] ¢ |stotis | fematon|
=B PLcLoge Cramnes
= Applcaton [rur] Variable Magpi... Channel Address | Type | Default Val.| Current Vl... Prepared V.. | Urit| Descripi
@on "y ApplicalionP0U Lotk Controlword % UNT 0o
i oy Mnage " dpplation 0ok Modesofoomdin BB SINT
8 rouere) " sppliationPUNest % Prfllavelocty %32 UDINT
el Configurabon "9 ApplicaionP0UP0st g Targetoosiion %#3  DNT
& s % spoliationP0lseh. T Sewswerd WM UNT [E
=5 Enbedded Functins % MpplialionPOUAN.. T Medesofuperctiondisply  %B6 ST 1
S 10010) % Application0UAcYd T Valooty adual vlue B DINT 0
1 HSC(HSC) 4 fpplicationPOUACRes % Postion ectuelvelue %B3 DT 1452907
1L PTO_PVIM (PTO_PWM) % ApplictionP0UACCr  "p  Phase current vald value %ME UNT 1
=3y Seralline

(T Medbus_Manager{todbus Mnage)

= 0% seralline2
Netork Nenager{soHacire Resetmapping | [V

@

=5 o
= 43/ cANopen_Optimized (CANopen Optied)
{0 6e0P_INT_Servo_drver(sves

EC Obecs

Varizble Mappi.. Type
Jsves0_Servo_grver % CANRemoteDevice

§ =Ceterewable % =Meptoedstgvaiabe

Vessages v ax
Buld * | © verorty) | Dwaming()| @ s messagets)

Description Project Object Poston

|| recompl: @ ok

AN Frogrm oaded Frogra unchenged et user (nobocy)

6.3.2 Connecting SV6TOP-INT to Beckoff CANopen Master

Assign PDO according to "Table 6-2 " on page 111 in the position control mode.

1. Configuring PDO mapping is complex on a Beckoff master node. Therefore, before
connecting the network, manually configure the PDO mapping. Based on the
following table and the appendix, change the mapping by modifying parameters.
The parameters to be modified are as follows:

Table 6-2 Example of PDO mapping of Beckhoff master

Parameter Object Mapping Object Input

H2d.32 1600.00h Number of mapped objects |2

in RPDO1
H2d.33 1600.01h 6040.00h 60400010h
H2d.35 1600.02h 6060.00h 60600008h
H2d.49 1601.00h Number of mapped objects |2

in RPDO2
H2d.50 1601.01h 6081.00h 60810020h
H2d.52 1601.02h 607A.00h 607A0020h
H2E.20 1A00.00h Number of mapped objects |2

in TPDO1
H2E.21 1A00.01h 6041.00h 60410010h
H2E.23 1A00.02h 6061.00h 60610008h
H2E.37 1A01.00h Number of mapped objects |2

in TPDO2
H2E.38 1A01.01h 606C.00h 606C0020h
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Parameter Object Mapping Object Input
H2E.40 1A01.02h 6064.00h 60640020h
H2E.54 1A02.00h Number of mapped objects | 1

in TPDO3
H2E.55 1A02.01h 200B.19h 200B1910h
H2E.57 1A02.02h - 0

2. Connect Beckoff CX9020, as a master node, to the CANopen module of EL6751 and
perform the test. Ensure that the IP address of CX9020 is in the same network
segment as the IP address of the PC and the first four bytes of AMS Net (Properties
> AMS Router > AMS Net) of Beckoff TwinCAT software are the same as the IP
address of the PC.

TwinCAT System Properties

General Svste@ Registration|
Loeal Comput\;}"-—T—f/ 1
(M et [182. 168.90. 48, 1.1 ™
R ———
Remote Computers 2
CX-1429EE
[ Add ] [ Eemowve I [’_roperties]
[ 0K | [ Cancel ]

3. Open TwinCAT System Manager and create an empty project. Click SYSTEM -
Configuration on the left and click Choose Target... on the right.
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CAT System Nanage

Edul Actions V¥iew Options Help
D WA =/ HD B e GEER:

Wersion (Locsl) |Version (Tarzet) | Boot Settings (Tarzet)

FLL - Configuration
I/D - Configuration
B 1/0 Devices
B Mappings

& TwinCAT System Wanager
7 v2.11 (Build 2226)
TwinCAT NC | 3
v2.11 [Build 2230)

Copyright BECKHIFF ©

hitp:/iwwn beckhoff com

Regiztratio
Fane dell

Conpany”

Reg. ~Key: 6382~ E4BE-6E85-9F62

Ready

4. In the dialog box that is displayed, select ...local... and click Search (Ethernet).

Choo=ze Target System @

_/—'_'_'_\_‘_‘—\___\\
Search [Ethemet)...
o ([ LectErens.] )

Search [Fieldbus]...

[] Set as Default

Connection Timeout (=] 5 >

5. Select the IP Address as indicated by 1 and click Broadcast Search.
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Add Route Dialog X
I Enter Host Name / IP: l | | [ Refrezh Status ] [/ Broadcast Search \l
Host Mame Connected | Address AMS Netld TwinCAT os VEISW
2
< I >

Route Marne [Target]: l:l Route Marme [Remate]: DL-1570
Amzhetld: l:l Target Route Femate Foute
Transpoart Type: TCRAP v O Project OMNene

(®) Static (%) Static
Address Info: ) Temporary () Temporary
() Host Mamk

Connection Timeout [£]:

6. The master is displayed. Select the master and click Add Route.

Add Route Dialog 3]
I Enter Host Name / IP: l | | [ Refresh Status ] [ Broadcast Search ]
Host Name Connected | Address AMS Netld TwinCAT 05 Yersion Comment
1
< | 3
Route Mame (T arget]: CxX-14259EE Route Mame [Femate]: DL-1970

AmsMetld: 5.20.41.2381.1 Target Foute Femate Route
Transport Type: TCRAP hd | et Ptz

(%) Static (%) Static
Address Info: 1592.168.90.160 O Temparary ) Temporary

() Host Name () IP Address

Connection Timeout (=]
Add Route /P [ Cloze ]

7. In the dialog box displayed, the account is the same with the Host Name and the
password is empty. Click OK.
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Logon Information

&ﬁ%] Enter a uger name and pazsword that is valid for the
i rernobe spsten

User name:

Paszword: | |

[ OF. ][ Cancel ]

8. Click Close in the interface shown in Step 6, then you can click + in the Choose
Target System dialog box to select the master. Finally, click OK.

Choose Target System

@ YTLO11951  (19216890.122.1.1)

1
Q; YW T-1944  [192.168.60.100.1.1)
Q; WyO2A012  [192.168.9012.1.1) Search [Ethemet]..

@ ZHLM-1278 (192168.60.21.1.1)
@ ZHLM1278  [192.168.60.10.1.1)
@ ZwWG-10031  (192168.60.125.1.1)

[]5et as Default

Connection Timeout [): 5 >

9. The master (in red background) can be seen in the lower right corner of the
window, which is in the configuration status (in blue background). If the master is
in the operating status (in green background), click the icon indicated by 4 to
switch to the configuration status, and then proceed to the next step.

Select 1/0 Devices on the left and click the icon indicated by 3 or right-click 1/O
Devices and select Scan Devices.

-115-



Communication Settings Example

Device

AD S es/FaBE s s saldw el
Humber om0
4

3

Ready

10. Click OK in the warning dialog box displayed.

TwinCAT System Nanager

Canecel

Select Al
Unselect A1

12. Click Yes in the dialog box asking whether to scan for boxes.

-116-




Communication Settings Example

TwinCAT System Nanager |0

\?‘p Scan for boxes

13. Click Yes in the dialog box asking whether to create 6751 master.

TwinCAT System Nanager

Special EtherCAT slawe found:

D)
*ELETS] CANopen Master’

Create corresponding device auntomatically
[ CAWopen Master ELETS1, EtherCAT')

14. Select the baud rate (defaulted to 500 kbps) and click OK. The master starts
device searching, which may take a while.

Select Baudrate b__<|

Device: |Device 2 [ELE751) |

15. After device searching is done, click OK in the warning dialog box displayed.

TwinCAT System Nanager

] Hode 1 needs at minimum one PI0 with data to be defined, A1l these boxes will be disabled
LY

16. Click Yes in the dialog box asking whether to activate free run.

TwinCAT System Nanager | %

P e
\‘./ Activate Free Run

17. The Box of SV670P-INT series servo drive is now displayed on the left. Right-click
to insert three TPDOs and 2 RPDOs. Right click Disabled to uncheck it.
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T System Nanager — * CE-1429EE”

File Edit Actions ¥ier Options Help
=1 4 B LRI 2 - R I R
SISTEM - Configuration N
HC - Confignration Gemeral [CAN Node | 5D0s | 405 | Diaz | Online]
FIC - Configaration
Cam - Configuration Hane \ Box 1(SV670P_INT Servo Driver) Id D
I/0 - Configaration e [ogen Foie

(=B T/0 Devices
255 Device 1 (EtherCAT) Comment

Device 1-Tnage
Device 1-InsgeInfo
Inputs
Quiputs
Infolata

[ Dizabled Create symbols

Ready

Note

Only servo drives equipped with termination resistors can be scanned by the master.

18. The following figure shows the result after the previous operation is complete.
Choose TPDOL1 > Inputs, right-click, and choose Insert Variable.

iy ZATm — TwinCAT Syste ager — ° CE—1429EE°
Options Help

&% =2 Q2w e &0 e

Size | PAdd.. In..

File Edit Actions View
D& LR £

SISTEN - Configaration T Online
BC - Confi guration
PLL - Configuration
Cam - Configaration
= 1/0 - Configuration

=B 1/0 Dewices
=% Device | (EtherCAT)

Device 1-Image
Device 1-Image-Tnfo

Tnputs

Outputs
Infolata
Tern 1 (EK1200)
[ <R Device 2 (ELATSLY
Device 2 (RLATS1)-Tmage
Inputs
Box 1 (SV6TOP_INT_Servo_driver)

Inputs

Type

=

Ready
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19. Map different variables in each PDO according to "Table 6-2 Example of PDO
mapping of Beckhoff master" on page 111. TPDO1 maps 6041.00h and 6061.00h. To
insert the first variable 6041h, select UINT16 in the Variable Type first, and then
enter a proper name in the field Name and click OK.

Insert ¥Yariable

Sort by

Comment;
2
Start Address: Bute:
“Wariable Type
BIT
1 INTS

UINT32
INTE4

LHMTCA

W g
LINT16 2

) Name
() Size
-—:> &) Tupe

o [ =]
=l | T —
[

|

000 e
coo

hd

20. Now 6041h has been added to TPDOL1. Select Inputs again, right-click, choose
Insert Variable, and insert the second variable.

., 458 — TwinCAT System Nanager — °CX-1420EE”

File Edit Actions ¥iew Options Help

=B I/0 Devices
o 7 Device 1 (EtherCAT)
Device 1-Inaze
Device 1-Tnage-Tnfo
3} Inputs
] Outputs
@ § Infolata
@ i Tern 1 EK1200)
=4I Devies 2 (ELBTSI)
Device 2 (ELST51)-Tmage
W Inputs
=@ Box1 (SV670P_INT_Servo_driver)
Inputs
Uutputs
TuPD0 1

- G R
= B TxEDO 2

&8 Mappings

[~

DEwd S P eSS ey de s @)% 2Q03«%ue e
® fémﬁ _:mﬁw“"“ Feme Online Type Size | >Add.. | In .. | Us.. | Li
= Configuration
PLC - Configuration S6041 VINT 2.0 0.0 Input 0
Cam - Configuratien
= I/0 - Configuration
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21. For the inserted variable 6061h, select INT8 (the object dictionary can be queried)
for Variable Type, enter a large value for Byte of Start Address to prevent 6061h
from being inserted in front of 6041h, enter a proper name, Click OK.

Insert ¥Yariable

G —
ame 6061 Multiple: [—]
Cancel

LComment;

Start Address: Bute:

Waniable Type Sort by
) Name

INTg . ) Size
INT1E (®) Type

UINT16 20
INT32 4.0
UINT32 4.0
INTE4 a.n

LIKITCA an

£

22.You can see that two objects are added to TPDO1. Note that the sequence of the
two variables must be the same as that in "Table 6-2 Example of PDO mapping of
Beckhoff master” on page 111. Otherwise, the second variable must be deleted and
inserted again and a large value must be entered in 2 marked in the figure in Step
21.
After making sure that the variable sequence is correct, choose TPDO1 > Inputs,
right-click, and choose Recalc Address to allocate addresses. This step must be
performed. Otherwise, addresses will be in mess.
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I System Nanager — *CI—1429EE”

File Edit Actions View [Dptions Help

e

i B

= aavdd e

=B 1/0 Deviees

(=} 7% Dewice 1 (EtherCAT)
Device 1-Inage
Device 1-Tnage-Info
Inputs
Outputs
Infolata
i Term 1 (EKI200)
Dewice 2 (ELATS1)
%; Device 2 (ELETS1)-Image

Inputs

Tnputs
Dutputs

=

T 6041
%1 BOB1
= BT TxFD0 2
@ Inputs
= B Do 2
Inputs
= B RePDO 1
Otputs
=N R‘ZPDU 2
Otputs
B8 Mappings

Box 1(SV670P_INT_Servo_driver)

__ —
@ % =2 Qe[ &5 2
SYSTEM - Configuration Hame Orline Type Bize Fhdd In Us
g&’ CE"E‘Eg“”‘i““ B4t VINT 20 0.0 Tnput 0
- Configuwation
Can - Configuration STe0eL SINT 1o 1o Input O
I/0 - Configuration

[~

Ready

23. Repeat steps 18 to 22 for other PDOs. Add corresponding mapping variables

according to "Table 6-2 Example of PDO mapping of Beckhoff master" on page 111.
The interface after variables are added is shown below.

Fils Edit Actions Yiew
[m=oy- =

Options Help

& B2

[§ Term 1 EK1ZOOD)
(= €Il Device 2 (ELBTSL)

Device 2 (ELGTSI)-Inage
Inputs

[E8 | Box 1(SV670P_INT Servo_driver]
Trputs
DuTpats

BT T=PD0 2
=1 Inputs
@f 6060
&l BOB4
B T=PD0 3
=8 Inputs
] 200B-19
B ExFo0 1
=-§l Dutputs
@] 8040
@/ 5060
Bl E=PI0 2
=-§l Dutputs
@l 6081
@l B075

L]

o

m

& Mappines

%]

LRI X R RN G
FIC - Configmration ~ e —
Cam - Confi guration & || Gemara [cur Hode [ s0= |05 | Diax | oudine]
I/0 - Configmration
B 1/0 Devices Hame: | Box 1(SV670P_INT_Servo_driver) ‘
FF L L Stk CAD Trpe: [CAlopen Hode
Device 1-Image-Infe Coament
Inputs
Dutputs
Infolata

[ pisabled Create symbols

Ready

24. Click the icon circled out in the following figure or press Shift + F4.
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.y Zc#r — TwinCAT System Nanager — ~CE—1429EE’

File Edit Actions Yiew Options Help

DS - RS AD HevdR et ® % (EQlE e € ?
| il rach | O

I/0 - Configuration
= B 1/0 Devices Value [ ]
= % Device 1 (BtherCAT) Hew ¥al: —— . =
Device 1-Inage A oree elease
Device 1-Insge-Info

B2

& § Inputs Conment: Waster— and Slave-Mode:
@ 8l Outputs 0 = No error
]
*

I3

Infolata Master-Node
Tern 1 (EK1200) 1 = Node deactivated
il Deviee 2 (ELBTS1) 2 = Node not found
Device 2 (BLB751)-Inage 4 = SI0 syntax ervor at Startlp v
Inputs -
=B Box1(SV6TOP_INT_Servo_driver)
=@ Inputs

0]
a

PSERo ¢
QT DiagFlag
$L Outpurs
= BT TxPDO 1
= §7 Inputs
<f 6041
& 8081
=- 1T TxPI0 2
= §7 Inputs
©f 8080 L
& 8084
=BT TxPI0 3
= §7 Inputs
<t 200B-19
= Bl RePDO 1
= @l Outputs ~

Server (Port)  Timestamp Message
@ TcSysSrv (. 2008-1-1 21:15:51 132 ms  TwinCAT System Config mode requested from AnsNetId: 32799 port 192 188.80.49. .

i-1429EE (5.20. 41.238. 1. 1fonfig Mo

[Ready

25. Click Yes in the following dialog box.

TwinCAT System Nanager

I/0 Dewices

27. Select the Box of SV6T0P-INT and select Inputs > NodeState. The node state in
Online is 0, indicating the node is in a normal state.
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inCAT System Nanager —

File Edit Actions Yiew Options Help

§! Outputs
= BT T=PD0 L

T 6064
= BT T=PD0 3
=91 Inputs
&7 Z00B-19
= B ExFDO 1
=@l Dutputs

B A 0 =10 (2] e @ (e
DS wd BH Seavdd BN % [2Q %807
FLL - Configuration A —— (=
Cam - Configuration = | | varisble | Flags /Online |
= B 1/0 - Configuration
=B 1/0 Devices Value jokoo @/ ]
=1 1 (EtherChT
S e | Erberlal) How Vilue: [ o s
evice 1-Inage
Device L-Inage-Info .
Inputs Conment: Waster— and Slave-Mlode: a
= Yo ervor =
Outputs
Infollata Wastertode
[§ Term 1 (EK1200) = Node deactivated
= €if Device 2 (ELSTS1) 2 = Hode mot found
Devics 2 (BLETS1)-Inage 4= 5D0 syntar srrer at Startlp a2

Timestamp
2006-1-1 21:17:47 536 ms
2006-1-1 21:15:51 132 ms

Server (Port)
@ Tosyssey L.
[ I

Mezsage
TwinCAT System Config mode requested from AmsFetId: 32793 port 192, 168.90.49..
TwinCAT System Confiz mode requested from AmsFetId: 32799 port 192,165 90.49..

Ready

28. Open TwinCAT PLC Control, create a new project and select CX (ARM) in the

dialog box displayed.

Choose Target System Iype

(™ PC or C¥ [%36)
" BC via AMS
" BC zerial

(™ BCwx50 or B, via AMS
[ BCux50 ar B via zerial

Cancel

29. In the dialog box that is displayed, select the following options:
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New FOU

Mame of the new POL: MAIN]

L
™ Function Block LD
(" Function " FBD

Return Type:

30. Enter corresponding variable definition and the PLC logic.

Language of the POU

+- TwinCAT PLC Control — ezample.prox — [NAIN (PRG-ST)]

CEX

! File Edit Project Inzert Extraz Online Findow Help - 8 x
el e e e e A el
DO0I[PROGRAM MAIN
AT%0% UDINT:
PosSet  AT%O%DINT
0007
Statword AT UINT;
Actode  AT%MSINT:
AT DINT:
AT%I DINT,
AT%P UINF:
>
>
&)
ations of t y constants
PO 'CONCAT!
L {EOIOTTY i)
[£] POUS| ™ Data typ. | 53] Visusiz... | 32 Resoure. | | >
[ [Target: Local (192.168.90.49.1.1), Alun Tme: 1 B [Gn:15.Col:8  [ONLINE

31. In the toolbar, select Online > Choose Run-Time System. Select the
corresponding master port in the dialog box displayed and click OK.
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Choose Eun-—Time 5¥stem &l

- -local- [192.166.90.431.1] oK |

IEC RBun-Time 1 (Port 201)

+ W] <Defaulty  [255,255,255.255.255.255) Cancel

- & C1429EE [5.20.41.238.1.1)
Burn-Time ]

Wearzion Info...

32. In TwinCAT System Manager, select PLC — Configuration on the left, and then
right-click to display the short-cut menu. Select Append PLC Project... in the
short-cut menu to select the PLC program (.tpy). created.

CAT System Nanager — ~CE—1429EE’

File Edit Actions Yiew Options Help

0&&H #E By HE RS ® P (208w @R

SYSTEM - Configurstion

] ——
= || Yersion (Target) |Ple Settines (Target)

] Configuration TwinCAT System Menager
= B /0 Devices w2 11 (Build 2226
= 5% Device | (EtherCAT)
Device 1-Inage TwinCAT PI C Server
Device 1-Image-Info v2.11 [Eu||d 21 [|5]
Inputs
Outputs
Infollats Copyright BECKHDFF ©
|§ Term 1 (EE1ZOD) Litp: {/wew. beckhof£. com
Tevice 2 (ELETS1)

Device 2 (FISTSL)-Tnage
Inputs

L]

=]

;BB

i
)
H

&)

Box 1(SV67OP_INT_Servo_driver)
& Inputs
&7 FodeState
G Diagflag
§! Outputs
= BT T=ED0 1
=1 Inputs
T 6041
9 B061 b |
= B T=PO0 2
= §T Inputs
&f BOBC

T 6084
= BT T=ED0 3
=1 Inputs
T Z00B-19 v

Server (Fort) | Timestamp Meszaze
@TcSysSev (.. 2006-1-1 21:17:47 536 ms  TwinCAT System Confiz mode requested from AnsHeiId: 32793 port 192, 168.90.49.
@Tcsysdry (.. 2006-1-1 21:15:51 132 ms  TwinCAT Systen Confiz mode reguested from AmsHeiId: 32793 port 192,168, 90.49.

Ready

33. After the PLC program is added, select the PDO variable and click Linked to or
double-click the variable to link the variable to the PLC program.
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, A5 — TwinCAT System NManager — °CE-1428EE’

File Edit Actions Yiew Options Help
Dedd =8 PR 2 A 5aavdd &% <@ % 2Q2 %€ T
= -II[I ~ Configuration ~ -
= B 1/0 Devices || Varisble Flags | Ondine|
= 7% Device 1 (EtherCAT)
Device I-Tnage Hane [soat ]
; ¥:;;:: 1-Image-Info T [z |
# §l Outputs Group [Input= Size 2.0 ]
@ § Infolata
@ |§ Ten 1 Gri200) e e— ) Vser ID: [0 ]
€iA Device 2 (ELETSI) ~ 5
?ﬂevxce 2 (BLETS1)-Tnage = ]
| Inputs R
Box 1(SV670P_INT_Servo_driver) Comment

[0}

(nf=:]

=@ Inputs
O NodeState
9f Diagflag
L Outputs

= 07 T«FD00 2
=& Inputs
T B06C
O 6054
= BT T«FD0 3
= & Inputs
9T 2008-19 =
=Bl RePOO 1
=8l Dutputs
@] 6040
@ 6060 ]

ADS Info Port: 300, I6rp: 0x9002, IDffs: Oxl, Len: 2

Server (Fort) Timestamp Message
@Tcsyssev (.. 2006-1-1 21:17:47 536 ms  TwinCAT System Config mode requested from AnsFetId: 32789 port 182, 166.90.49. ..
@Tesyssrv (.. 2006-1-1 21:15:51 132 s TwinCAT System Config mode requested fron AnsHetId: 32789 port 182, 166.90.49. ..

Ready

34. Select the corresponding PLC variable and click OK.

Attach Variable 6041 (Input) X

Show Yariables

(® Unused

() Uzed and unused

[] Exclude disabled
Exclude other Devices
Exclude same Image
[5] Show Tooltips

Show Variable Types
[ Matching Type
Matching Size
[ Al Types

Array Mode
Offsets
[ Continuous
[] Show Dialog
Yariable Mame

Hand aver

[ Take over

[ Cancel J [ oK lI

35. After the variable is linked, a small arrow pointing upper right appears at the
bottom left of the variable name icon. As shown in the following figure, the name of
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the variable not linked is displayed on the left and the name of the linked variable
is displayed on the right.

k| Outputs

sequence, as circled out by 1, 2, and 3 in the following figure.

., ¥ — TwinCAT System Manager - ' CE—1429EE’

File Edit Actions Yiew Options Help
EEE 4B B %@%& L% e % (2Q e ae @D ®

[ €A Devies 2 (ELBTS1) ~ W —
Deviee 2 (ELGTS1)-Image | isble TFled: | Online|
1 25

Inputs
= M Box1(SV670P_INT_Servo_driver) Hame Eosi]

= § Inputs o
G HodeState ¥pe

|
[vmzar |
&1 DiagFlag Group: [Dutputs | size: |40 ]
|
|

= Bf T=ED0 L hddrass ENT=) | Veer 10 [o

éﬂ 8041 [Linked to.) [MAIN.VelSet . Outputs . Standard . sxample
G081
=8 I} Tx?ﬁl 2 Comment.
(=8 Inputs
& BOBC
& 6064
= BT T=PD0 3
=1 Inputs
7 2005~
= Bl ExED0 L
=l Dutputs
| 6040
bl 8080
= Bl BxFDO 2
= @) Outputs
2l 8051

| BOTA
£ E8 Mappings
@8 example (Standard) - Dewics 2 (ELBTSL
&8 [exanple (Gtandard) - Device 1 (Ether —
v

o

ADS Info Port: 300, IGrp: 0x8002, I0ffs: Ox3, Len: 4

< |

Server (Port) Timestamp Message
@TeSysSry (.. 2008-1-1 21:17:47 536 ns  TwinCAT System Config mode requested from AmsNetId: 32799 pert 192.183.90.49
@TeSysSry (. 2008-1-1 21:15:51 132 s TwinCAT System Config mode requested from AmsNetId: 32799 pert 192.183.90.49

Checle the active configuration {-1429EE (5. 20. 4 1

37. Click OK to activate configuration.

TwinCAT System Nanager

b ] Aetivate Configuration
\_‘/ (01d Configurations will be overwritten!)

[ 0K 1}[ Cancel ]

38. Click OK to restart TwinCAT system with the run mode.
TwinCAT System Nanager E]

\ ?(} Restart TwinCAT System in REun Mode
-
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39. Open the project created by TwinCAT PLC Control software before, and click
Online > Login or press F11 to display the dialog box asking whether to download
the new program.

nCAT PLC Control — example.pros - [NAIR (PRGST)]
nsert Extras Online Window Help

_|_|_| u@aga%g@ e 2 o]

0001|FPROGRANM MAIN

B rous 0002VAR
“3(E] MAN (FRE) Culward  AT%0% UINT:
ModeSel  AT%0* SINT.
VelSet AT%0* UDINT:
Poset AT#0% DINT:

Statword AT UINT,
Acttode AT SINT:
Actvel AT DINT;
ActPos AT DINT,
ActCur AT UINT.

TwinCAT PLC Control X

N | e s fhrs dtemeil] Ml S e e
&) T oz

C

|5

0| (ii) b

Implementation of task 'Standard’
POU indices 33 (4%)

used data: 40 of 1048576
=m used retain data: 0 of 3
0 Error(s), 0'Warning(s)

() POUSJ™3 Data yp. | [ Visvalie.. | 30 Resaurc. ] | |< T >
T el CX 1425 (5.0 NS (AN [Un: 11, Col 22 [ONLINE:

23

Aes (0.00%2)
bytes (0.00%)

v

40. Select Online > Run or press F5 to run the user PLC program.
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I PLC Control — example.pro* — [NAIN (PRG-ST)]

ile Edit FProject Insert Extres Online Mindow Help -8 x

J_u BlEledals & B k]
 — e | 0007

0001 __Civyord (%0B0) = 16#0000 |

- i 0002 ModeSel 1% 052) = 16400
MAIN [FRE] 00o: WelSet (%0B4) = 16400000000
000 PosSet (%0B8) = 16#00000000
ona! Statvvord (*¢IB0) = 16#0000
001 Acthdode (%182 = 16400
ono7| Actvel (%£1B4) = 16#00000000
0008 ActPos (%IB8) = 16#00000000
0no: ActCur (%1B12) = 1640250
001 count = T6#01A4

(=
=
=

=

ﬁcnum = count+1: count= T6#01A4

" [2] PoUS™ Data typ [ Visudie.. | 32 Resous | e ‘ ‘
< < >
[ 3 PNl [Lin. 11, Col.: 22 ONLINE: [SIH [IEN [BF

41. You can perform write commissioning forcibly through the manual mode. The
commissioning method is similar to that of the Schneider master.
Double-click variables circled out in the following figure and enter values.

nCAT PLC Control — example.prox — [NAIN (PRG-ST)]
ile Edit Froject Inzert Extras Online Hindow Help = & %

Bl={E| B BISI2AR| b (a5 ]

3 POUs
ESE] HaiN PRG)

CllWert (%08 0)=18#0000 ¢ = 1620005 A
biddeSel (SA0B2) = TRigh < = TEITY
elSet (%0B4) = 16#00000000

PosSet (%0B8) = 16400090000

Statward (%IB0) = 16000
Acthode (%IB2) = 16#00
Actvel (%184) = 16400000000
ctPos (%IB8) = 16#00800000
F(%IB12) =1
count =

count = count +1; count=16#4EDC o

(21 PoUs|™ Dsta p. |2 Visusiz. | 5o Fesoure. |

1] 20| <A ) >

Lir: 1, Col: 1 ONLINE: [SIM [BF
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42. Enter the value and click OK.

¥rite Variable “Ctrl¥Word’

Old¥alue: | 1680006 0Ok

[ ox |
Cancel
_Bemove |

Bemaove

The value entered is displayed in the square brackets behind the original variable.
Click Online — Forced Value or press F7 to write the value forcibly.

Write 1 to 6060h, 100 to 6081h, and 10485760 (10 revolutions) to 607Ah. Write 6
(0x06), 7 (0x0T7), 47 (0x2f), and 63 (0x3f) to 6040h in sequence to make the motor
run.

Note

o When writing multiple values for one variable, execute the "Forced value"
command every time a value is written. When writing values for multiple variables,
you can execute the "Forced value" command once for all after all the values are
written.

« When a new position or speed reference is required, write the new reference and
set 6040h to 47(0x2f) and 63(0x3f) in turn. The motor runs to the position
according to the new reference regardless of whether the previous reference is
executed.

o To stop the motor, set 6040h to 0.

« To terminate manual writing of values, go to the toolbar and choose Online >
Release Force, or press Shift+F7. Then, variables will be executed according to the
PLC program logic instead of manually written values.

43. In the toolbar, choose Online > Stop to stop executing the PLC program. Choose
Online > Logout to continue editing the PLC program or exit.

6.3.3 Connecting SV6TOP-INT to Inovance H3U CANopen Master

1. Open AutoShop, double-click "CAN" in Communication Port of the project
management interface or right-click "Open" to pop up the "CAN Config" window.
Select the CANopen master as the protocol and set Station No. and Baud Rate of
the master.

-130-



Communication Settings Example

CAN Config (S
CAN Port Setting

Frotocol

[V]CaRopen [T camink

Communicate Faram
Station Ha

Upper computer setting I:‘Ilial Setting

Statim B3 1 <= Station HO. <= B3

EBaud Rate

i'Upper computer setting D]Jial Setting

Baud 500 ~ Kbps

Fleaze right click to add the main config

[ #rite || Read || 0K || Cancal

2. Ri‘ght—click CAN (CANopen) and select Add CAN Config in the short-cut menu.
B Communication Config
[F] comoDownload/HMI
COM1
CAN(CAamany

' Ethernet Cpen 1

Q Instruction Set Add CAN Config
Encrypt/Decrypt
Delete

Il ™
3. Double click CANopen Config.
You can see the H3U master icon in the CANopen configuration interface. Double-
click this icon to open the master configuration interface, in which you can set
parameters such as synchronization and heartbeat.
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H3U axis-control commands control the servo drive through PDO communication.
The PDO adopts synchronization mode by default when the drive is working with
an H3U master. Therefore, you need to check Enable Synchronous Production in
this interface and set the synchronization period (15ms for 8 axes generally) as
needed. For other servo drive models, this option also needs to be checked if the
PDO also adopts synchronization mode.

e ————————————————
[Maater Infornation |Netwerk State

Remote Windows Help
FIHIEEIEEEES

‘ ‘ Network Management

NodeID: 63 2

Baud Rate(bit/s):  500Kbps -

|| The program is running prohibited SDO, NMT access || Ignare any errors continue to configure SDO

Synchrenous Heartbeat
WiEneble Smdronous Productiort []Enable Heartbeat Procuction
cosD: 165 80
Production Tme(ms): |00
Synchronization Cyde(ms): 200 =

Window Length(ms): [0

DO Timeout Node Status Monitor
Enable Site Monitor
Tmeout:  |500 ms Monitor Register Start Accress(D): 7800

Automatic Allocation PDO Map Register

Automatic Allocation

Slaves receives the map registers start address (0): 7000

Reset PDO Map register

Slaves send the map register start address(D): 7400

4. If the EDS files needed is not in the CANopen device list, add the device EDS file.

a. Click CANopen device list and right-click on it to display the short-cut menu.
the short-cut menu, select Import EDS.

n
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EMEl CANope

El|f| Inoval Import EDS
""" E H3 Uninstall EDS
] AMovorromcor
-5 MD380/MD500_V1.11
5] MD810_INV_V1.2
- [F] MD810_REC_VC.2
5] MD810_INV_V1.5
~[E] MDB10_REC_V12.4

[F] 15820
[ 15620_V056
: [F] sve70C
b. In the dialog box displayed, select the EDS file needed and click Open.
b 2021761 1018
b 2021/6/1 16:17
L 20216/ 1R 1R
|| |SVBTOP_INT_V1.1.eds 2071/4/10 12:23  EDS

[ |SVETOP_INT_V1.1-CANopenEDS.eds 202174710 12:23  EDS

c. The device added will be displayed in the CANopen device list on the right.

5. Double-click SV6TOP-INT in the CANopen device list to add CANopen slaves. Then,
double-click the SV6T0P-INT icon in the configuration to open the slave
configuration parameter list.
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=-F] caN

E-E I

63 E

H3U E

-E

E

-E

-E

E

E

E

E

Service Data Objects Debug IO Mapping Module in

Slave Node Set The Axis Parameters Receive PDO
Convention
NodeID: |1 s
Enable Expert setting

[[J1gnore error and continue configuring SDO  [] Create Al SDO

[ Not Initialized Factory Setting
6. The axis parameters setting interface is shown as follows, which include axis

parameter setting and homing parameter setting.
Setting axis parameters
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Service Data Objects Debug O Mapping Module information
Slave Node i Set The Axis Parameters i Receive PDO Send PDO

Axis Parameter Settings  Axis Zero Parameter Settings
Axis No: |1 ~
display unit

Opulse @®mm Omicon  Odegree Oinch

set axis scale
Set the gear ratio

pulses of one drde on the motor(1): pulses/drde
Working gear ratio(5): l:l
distance of one drde on the Working gear(3): |60 Milimeter /Ro Work e
ing gear ratio(4): |1

pulses of one dircdle on the motor(1) * Working gear ratio(5)
pulses = * distance
distance of one crde on the Working gear(3): * Working gear ratio(4)

(4)

1)

(5)

For devices without reducers, set the gear ratio to 1:1. Set the pulses per motor
revolution and distance per motor revolution correctly. The calculation formula
is as follows.

Pulses of one circle on the motor (1)

Pulses = xDistance (in displayed unit
Distance of one circle on the working gear (3) ( play )

Applications with reducers are shown as follows.
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The calculation formula for devices with reducers is as follows.

Pulses of one circle on the motor (1) x Working gear ratio (5)
Pulses =

x Distance (in displayed unit)
Distance of one circle on the working gear (3) x Working gear ratio (4)

Setting axis homing parameters

Double-click SV6TOP-INT in the CANopen device list to add CANopen slaves.
Then, double-click the SV6TOP-INT icon in the configuration to open the slave
configuration parameter list.

Service Data Objects Debug
Slave Node Set The Axis Parameters

Axis Parameter Settings Axis Zero Parameter Settings

Module information
Send PDO

INO Mapping
Receive PDO

Set the homing
—
Homing velocity: Millimeter/'s
Horming dlosing velocity: Milimeterfs

Homing mode:  Absolute Return to Zero

Homing acceleration: Millimeter/s~2
T i

The range of the homing method is 1 to 35. The calculation formula for parameters
and object dictionaries of the homing speed, homing acceleration, and homing
proximity speed is shown as follows.

Pulses of one circle on the motor (1) x Working gear ratio (5) Setpoint in the software tool

Object dictionary value = in displayed uni
Distance of one circle on the working gear (3) x Working gear ratio (4) (N displayed unit)

The relation between preceding parameters and object dictionaries is as follows.

Index Sub-index Data type Description Unit

6098h 00 SINT Homing method -

6099h 01 UDINT Speed during Reference unit/s
search for switch

6099h 02 UDINT Speed during Reference unit/s
search for zero

609Ah 00 UDINT Homing Reference unit/s?
acceleration

60E6h 00 USINT Homing method -

7. The object dictionaries involved in CANopen CiA402 motion control commands
interact with the slave in the PDO mode. These object dictionaries, which include
6040h (Control word), 6041h (Status word), 6060h (Modes of operation), 6061h
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(Modes of operation display), 6081h (Profile velocity), 607Ah (Target position),
60FFh (Target velocity), 6064h (Position actual value), and 606Ch Velocity actual
value), must be configured as required below. Otherwise, axis configuration failure
may occur during calling axis control commands.

Note

It is recommended to configure the PDO communication to synchronous mode to prevent
frame loss caused by interference during communication. The synchronous mode requires
synchronous production to be enabled in the master configuration. To ensure communica-
tion stability, the network load rate must be lower than 70%.

328 x Number of axes + 79

Network load rate = 9
Baud rate x SYNC cycle x 100%

Configuring the RPDOs

Service Data Objects Debug IO Mapping Module information
Slave Node Set The Axis Parameters Receive PDO Send PDO
Num... Mame Index Subindex  Bit Length
V4" 1. receive PDO parameter 16#1400
Controlword 16#6040 16#00 16
Target velocity 16#60FF 16200 32
Modes of operation 16#6060 16#00
2 2. receive PDO parameter 16241401
Target position 16#607A 16200 32
Profile velocity 16#6081 16#00 32
[[13  3.receive PDO parameter 16#1402
[la a.receive PDO parameter 1641403

Configure the RPDOs in the following sequence.

Index Sub-index Name

6040h 00 Control word
60FFh 00 Target velocity
6060h 00 Modes of operation
607Ah 00 Target position
6081h 00 Profile velocity

Note

[1]: The object dictionary can be replaced by other object dictionaries with a length of 0x20.
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It is recommended to use synchronous mode for PDO communication. The method
for setting synchronous PDO communication of the slave is as follows.

Service Data Objects Debug IO Mapping Module information
Slave Node Set The Axis Parameters Receive PDO Send PDO

Num.. Name Index Subindex Bt Length
1 | 1.receive PDO parameter 16#1400 I o
Contromward T6%6040 16200 16
Target velocity 16460FF 16£00 32
Modes of operation 166060 16£00 8
2 2.receive PDO parameter 1641401

Target position

16#607A 1600 32

[l PDO Property

COB-ID(16#): \ 201 |

Transmission Type: IC‘!"*-‘SYWYPE 1-240) d Ie
Synchronizaton N0.: [ 1 ]1®

Suppression Time(x 100us): 0

Event Time(x 1ms): 0

Coc ] Cance

Add PDO mapping Edit Delete

Note

When MCMOWVEL and MCJOG are not in use, this object dictionary can be replaced by other
object dictionaries with a length of 0x20.

Steps:

« 1. Double-click the group No. and a dialog box appears.

o 2.Set"Transmission Type" to "Typel-240".

o 3.Set"Synchronization NO." to "1".

Configuring TPDOs:

Configure the TPDOs in the following sequence.
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Index Sub-index Name

6041h 00 Status word
60FDh 00 Digital inputs

6061h 00 Modes of operation

6064h 00 Position actual value

606Ch 00 Velocity actual value

Note

[1]: The object dictionary can be replaced by other object dictionaries with a length of 0x20.

The mode for setting TPDOs is similar to that for RPDOs.

ACaution

The EDS must be configured based on the preceding sequence by default. Observe the pre-
ceding configuration sequence when adding new objects. A wrong sequence will cause fail-
ure of H3U axis control commands. The preceding configuration sequence does not
necessarily apply to PLCs from other manufacturers.

8. Download the CANopen configuration to H3U. The H3U starts slave configuration
based on the previous configurations. Configuration is performed based on the
object dictionaries listed in the Servo Data Object interface. To view this list, check
Enable Expert setting in the Slave Node interface first.

Service Data Objects Debug IO Mapping Module information
Slave Node Set The Axis Parameters Receive PDO Send PDO
Convention
Node ID: |1 =
Enable Expert setting

[[] 1gnore error and continue configuring SDO [ Create All SDO

[ Mot Initialized Factory Setting
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SV670_V056 S
[ Ishug I I40 Mapping | W dulainFarnation |
| Slave Wede sst the axis parameters Receive PD0 |  Send FIO Servics Data Dbjects

NO. Index Sub-In... Name Value Bit NO. Download ~ *
1 16#1000 16%00 Device type 0x00020192 32 i

2 16#1018  16#01 endor ID 0x00000369 2

2 16#1018  16%02 Product code 0x000D0 107 32

4 16#1018  16%03 Revision number 0x19203300 32

5 16#1400 16#01 Disable PDO 0x80000201 32 i

6 16%1401 16%01 Disable PDO 0x80000301 32 - =
7 16#1402 16%01 Disable PDO 0x80000401 32 =

8 16#1403 16%01 Disable PDO 0x80000501 32 =

9 16#1600 1600 Clear PDO mapping 0x00 8 o)

10 1651601 16200 Clear PDO mapping 0x00 8 =2

11 16%1602 1600 Clear PDO mapping 0x00 8 = |
12 16#1603 16200 Clear PDO mapping 0x00 8 .

13 16#1800 16#01 Disable PDO 0xC0000181 32 =

During commissioning, you can monitor the device status online and read/write the
object dictionary of the slave through H3U, as shown below.

Slave Node Set The Axis Parameters Receive PDO Send PDO
Service Data Objects Debug IO Mapping Module information
NMT Command

Start Node Stop Node Pre-run

Reset Node Reset Communication

Read SDO Write SDOD Ie

Creation Time Error Code ...  Error Register (16#) Manufacturer Error ...

Where:
e 1. Click Start Monitor.
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e 2. Write the index of the object dictionary to be operated in Index and the sub-
index in Subindex.
e 3.Click Read SDO or Write SDO as needed.

6.4 EtherCAT Communication Configuration Case [N]

6.4.1 SV6TON-INT and AM600 Controller

This section describes how to configure the SV670N-INT series servo drive for
cooperation with the AM600 series controller.

|

Create project

Add slave

Configure PDO

Set axis
arameter

Add program

Compile

Download &
commission

Figure 6-4 Configuration flowchart

Open the software and create an AM600 project.
Select AM600-CPU1608TP, as shown in the following interface.
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e B
- Projects @
Project before Projectbefore | Standard v(0.0.9.10)
V({0.0.8.7)-.. V({0.0.9.7)-... project Project -...
i
538
v(0.0.9.10)
Project -...
« | 1n r

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

-0ne programmable device as specified below
- Aprogram PLC_PRG in the language specified below
- A cyclic task which calls PLC_PRG

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

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

Device:

[&MGOU-CPU 1608TP/TN (Shenzhen Inovance Control Technology)

)

PLC_PRG in:

[ Structured text (ST)

Adding the SV6TON-INT servo drive as slave

Open the network configuration and import the ECT file of SV670N-INT. Add an
SV6TON-INT as a slave, as shown in the following interface.

Devices v ax

=
O Deves Do
b
WG Eirercar Conts
82 Locakus Config
= B0 Pciogc
= © Application
D Lorary Manager
[ rerre ero)
= (£ Tesk Coniguration
= & T
8] ETHERCAT.EtherCAT Task.
= & manTask
8 e
3 Resources st
3 Softoton Generl e ool
[l Hi6H_5PEED IO (High Speed 10 Mockie)
3 MODBS TCP (ModbusTCP Device)
= (BB ETHERCAT (Ether AT Master Softhiotion)
= @ mesve70r_t (sv60r_taxis 05002)
B ais_1 (i)

Dece
o Refrezh

{2 Copy

InoSV67

W A

ZiPaste fj Delete

9 Wetwork Configuration x

3Undo (e} Redo | @ Import EDS File = Import GSD il

Import ECT Fil|

@ Zoom In 3 Zoom Out 80

X

)

o
o
| FEhe

0
[JHodbus Master
L
[Hogbus Master
0

[JCANopen Haster

ernet
[lHodbusTCP Haster
| FEthercAT
EtherCAT Naster
| FEthertiet/ TP
[JEtheslet/IP Hoster [JEthesNiet/IP Slave

[Hodbus Slave [JFsee Protocol

[Hogbus Slave [JFsee Protocol
[JCANLink Hoster  [JCANLink Slave

ModbusTCP Slave  [Jielsec Haster
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© Import €05 File

mpert G5O File (3 Import ECT e

3 Zoom In G, Zoom Out 80

@ vewe 3 Network Confouration x
g Refresh |7 Copy [z 7aste f Delete $Undo (6 Redo
a0
7 s waster
e L
o otus Moster
ey
40 cutpen taster
| Etherne.
[DHotusTCP isster
ke
| etk
noSVeT
o
W At

Configuring PDO

Oodbus Slave [JFses Protacal

[Jtodbus Slave [JEsee Protocol
[JCANlink iaster  [JCANLik Slave

EModbusTCP Slave  [JHalsec Haster

T
[Ethestot/IP Msster [JEthortion/IP Slave

PR
z

12 Termeal Couier
B A0 RIUETA 2070
20

Select Enable Expert Settings and configure PDOs in the process data as needed. In
this case, CSP is used as the operation mode and the default values of 1600 and 1A00
are used for PDO parameters.

Devices S B K| o A [ mosverora x
=3 semr = | General Address
= Device (AMS00-CRU1608TR/TN)
©, pevice Diagnose Process Data(PDO Setting) AutoineAddress [0
=3¢ Network Configuration EtherCAT Address [1001
T p— Startup parameters(SDO Setting)
#8 LocalBus Config o
= B rictogic Distributed Clock
=) Application CoE Online SelectDC e
[ —— e
L PRG (RG) EoEsetings
= (@ Taskconfiguaton S synco
=& ETERCAT nable Synco
] ETHERCAT.EtherCAT Task. EtherCAT /O Mapping @ Syncunitcyce  |x1
=g MainTask O User Defined
8 e pre EtherCAT IEC Objects
{2 Resources List oo Synct
3 Softhiotion General Axis Pool [ Ensble syne 1
[ +iGH_SPEED 10 (vich Speed 10 Module) Information syncunitCycle et

58] MODBUS _TCP (ModbusTCP Device)

Devices
=3 s
= Device (00 CPUIGOETP Y
© Device Disgnose
= 9 Network Confguration
5 Ethercat config.
5 Locabus Config
= @0 pecroge
= € Application
[ E—
PLC_PRG (PRG)
= (@ Task Confuration
- & enercar
&) ETHERCAT EtherCAT Task
= & MainTask
&) ne o
() Resourcesist

a2 x

" Softoton Generl s ool
[ 16+ _SPEED_IO (High Speed 10 Module)
8] MODBUS_TCP (ModbusTCP Device)

WP s 1 (o)

User Defined

Startup checking

Additional
EtherCAT=

T cptional

Ensble can be set in the "Overview”
interface of the master station

Sync Unit Cycle (is)

v [aoo0 2 oyceTime (us)

o S shift Time (us)

[aoo0 2 cydeTime (us)

o + | shift Time (us)
Timeouts

DC cyclic unit control: assign to local pC

s misi ) Inosve7oLt x
General X
@Add  Edit ) Delete Collapse DisplayAll - | LoadPdo PDOAssign [ PDO Config PDO Len ;\;‘éi»:)ﬂ ::g
Process Data(PO Setting)
Input/OutPut Name Index ___ Sublndex __Size Type Flag sm
&) 29 || [ output _outputs 16800 180 Edtable 2
o s Controlword 1600 20 Ut
" Targetposition ot
coE online "% Touch probe function Ut
i Physical outputs ot
il T Tegetvelocty oIt
EtherCAT 1/0 Mapping "9 Targettoraue wr
& T ompw  outputs B
EtherCAT IEC Objects 0
Status ha -
#0
Information * O ouow
# [ owut_ oup " .
- [Fmwet toputs 16#1A00 Edtable 3
» Error code 165503 Ut
» Statusword 1626041 UINT
» Position actual value. ot
Toraue actusl value wr
» Following error actual value DINT
» ‘Touch probestatus UNT
» ‘Touchprobe pos1 pos value DINT
» ‘Touchprobe pos2 pos value DINT
» Digitalinputs. 3 UDINT
% velociy actual value 162505C 40 DINT
+ DT eer -
«Om
“ O
ENaRS -

Configuring axis parameters

1. Set the software position limit and the operation mode in basic axis settings.
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o x| At x
- J]S?W Ingtra\Settmg I

Q. Device Disgrose
=€ Network Configuration
4 EthercaT Config
5 Locaus Config
= B0 picLoge
= £} Application
) Lrory Mansger
PLC_PRG (PRG)
= (& Task Configuration
= & emveRar
8] ETHERCAT.Ether AT Task
= & varTask
&) mic rre
) Resources List
3 Softhiotion General Axi Pool
B G+ _SPEED 10 (Hioh Speed 10 Moduie)
[ MODBUS_TCP (ModbusTCP Device)
=[] ETHERCAT (EtherCAT Master SoftMotion)

- 7 nosverur_1 (sve7or_saxs_05002)
D e (o)

At type and Limits

[ virtual mode | Software limits

Velocity ramp type
Saing
Dactwe Negsve [ agjmm © Tspozoid
Honing Sett
g setting Osime
Omoddo bostive [ 10000]mm
Mapping O quadratic
Over limits reaction uadratic(smoo
Commissioning O Quadratic(smooth)
Deceleraton s
S_orve £TC_Genencoseiozijo |
Identification
Maping
S, Drive ETC_ Gener0S02: axDistance o o i
IECobjedts
Status CNC Dynamic lmits Position ag supension
W [ o [ [ o e 0 e

2. Select 16#4000000 for the 26-bit encoder, 16#800000 for the 23-bit encoder and
16#100000 for the 20-bit encoder during unit conversion. In this case, the single-
turn travel distance is set to 60 mm and 1 mm/s equals to 1 RPM of the motor.

Devices

x| s metx
= s General Setting

= @ oewe (e eI
@, pevice Diagnose:
= ¢ networkCotaten

Uritin application
O pulse.

TravelDisance

[invert Diection

Oum  Omm  Odegee  Oinch

motor rotaton [ tora00000]  putseres |

1 ot onts Homing Sting
1 LocalusCans o
< S riciose
- O Aopbcation Commisson

ECObjecs

8 enercar etercat_Task
- & vanmase
8 ac e
= Resmrces Lot
3 Softotin Genral o Pl
B 066D 10 (ighSpeed O o)
(3] MODBUS TCP (odunTCP Devee)
= (8] ETHERCAT (EtherCAT Master Softotor)

stais

formtion

€55 ot ces pearbon

Work trave distance per motor otation
S_Orive_ETC_Generc0SPH2: 10
o

ey

Reference: Unit conversion formula

S4_Drive_ETC_Genericosea2:

Number of pulses puls) =

O use gesrbox
Work travel distance per wo

(Flesse refr o the Modulo

Command pulse count per motor otation [DINT)

Viork ravel disance per motor rotaton (LREAL

i otation

ey

velue In General Seting I the Axis type s Modulo mode)

ger

Denominstor of the gear ato the number ofteeth () inthe following picture)

The Axis typeis inear mode

Reference: unit conversion form

of teeth (5 in the f

o

el =

* Trave distance

REAL

3. Select the homing mode according to actual needs. For details, see section
"Homing Mode" in SV670-INT Series Servo Drive Function Guide for details.

Homing Setting

Homing methods |Homing Method3s  ~ Absolute

Postien methods
13.333333) mm/s  Acceleration 1333333333
555 s et toms

Homing Vel sz

Homing Crawl Vel

Devices v & x| s omasa x
=g semr 71| General setting
= pevice (AM00-CPU 160TP/TN)
@ Device Diagnose Scaling
= 3£ Network Configuration
¥ ethercat confia Homing Settina
#5 LocalBus Config e
= B PicLogic
=) Application Commissianing
D uorey arsger SM_Drive_ETC_GenericDSP402: [jO
PLC_PRG (FRG) Mapping
=(#8 Task Configuration SM_Drive_ETC_GenericDSP402:
- ® evrcar IEC Objects
8] ETHERCAT.EtherCAT Task Status
=& MainTask
&) mic e Information

{5 Resources List
"3 SoftMotion General Axis Pool
H  +icH_SPEED 10 (High Speed IO Module)
[®¥] MODBUS_TCP (ModbusTCP Device)
=[] ETHERCAT EtherCAT Master SoftMotion)
= [ tmosve70r_1 (s670r_tAxis_05002)
B Axis_1 (i)

Homing Method 35,Current position as the mechanical
origin point , triggering back to zero
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Adding a program

Add a program to control the servo axis position, as shown by the following interface.
See the following figure.

=5 sver !

= Device (AM500-CPU1808TP/TN)
@ Device Diagnase

= % Network Configuration

8 EthercAT Config

g LocalBus Config
=B PLE Logic @ Create a new POU (Program Organization Unit)
& Application
o.ﬂ o Copy.
Library Mana| e
2, Paste
- [8] rLc_pra (P & Pas |
cut
= (& Task Configy T
ype
=% emeny X Dot

® Program

& e Properties...

g Function Block
=& MairTasHT5 " Add Object » Alarm ®
R LT S aa—— @ s Group.. Fxtends
{5 Resources List [ edtoblect ‘ P Implements:
m table. ..
" Softvotion General A 2
B v - Edit Object With,.. & ONCprogam... |Accessspemher. ‘
< oo om Cal i CNC settings.. -
=] mopBUS_TCP (Mack spse Appication | & 5 Method implementation angiiage:
* (M ETHERCAT (EthercA] OF Login 9 oot | Ladder Logic Diagram (LD) v|
= mosve701_1 (sv6701_Axs_05002) Excternal File... o 5
CHSP axis_1 (Axis) @ clobal variable List...
Retum type:
(] Image Pool...
=0 Interface..
@ Network Variable List Receiver)... ‘ on languzge:
Ladder Logic Disgram
@ Network Variable List (Sender)... — o)
T Persistent Variables...

8] POU...

B POU for implicit checks. ..

e Implement basic functions such as enabling, homing and positioning through
adding function blocks.

@ on 5] mcere VA pou x| ads [ InosveTol ~
1| [procran Fou -
=zl 100% [ = m
1 RIS =
MC_Power_1 MC_Home_0 MC_Reset 0
gbtest MC_Power MC Home MC_Reset
en ENO)| EN ENO| EN ENO|
Ais —=axis Status [~ gb powerck s —Axis Done s —JAxis Done
TRUE —{Enabl gb_home —{Execute Busy ghb_Reset —{Execute  Busy|
gb_poweron on i —{Position  CommandAborted |- Error|
gb_powerOn —{bDriveStart Busy [~ Error |- ErroriD)|
Error|[— ErorlD |-
ErrodD|—
2 S
MC_Halt 0 MC_Stap_0
gb_powerok MC_Halt MC_stop
EN ENO| En 2] —
s —= A Done L b, HaltoK s —{ s Done |-
gb_halt —{Bxecute Busy | gb._stop —{Execute Busy
gd_haltdec — Deceleration CommandAborted |— gd_stopdec —|Deceleration  Error -
—{rerk Error|— —erk ErroriD |-
ErmoriD |—
3 2 =
MIC_MoveRelative 0 MC_Moveabsolute 0 MG
gb_powerok MC_MoveRelative MC_Moveabsolute M
— ——en ENO| EN ENO| EN
Axis —=Axis Done — Axis —|Axis Done —gb_moveAbsOK  Axis —=|Axis
—|Execute Busy |- gb_moveAbs —|Execute Busy |- —Execute
_|pistance  Commandaberted | gd_MoveAbsPos —{POsition CommandAborted | velecity
—|velocity Error | 9d_MoveAbsvel — Velocity Error |- arralarsti
—Acceleration ErrotD — od —Acceleration EmorD 90 % =
<] il ] 3

e Toimplement directed motion through the logic program, some variables may
need to be called to different POUs. Therefore, set the variables as global
variables.
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CASE iStatus OF

gb_powerin:=T.
IF gb_powerck THE
iStatus:=20;
END_IF

gd_MovelbsPos:=10
IF gb_movelbs0K THEN
riStatus:=30;

gb_movelbs:
END IF
gd_MoveRbsPos
IF gb_movelkbsCK
gb_movelbs:
END_IF

THEN
;iStatus:=40;

gd_MovelbsPos:
IF gb_mowvelbs
gb_movekbs:
END IF

THEN
riStatus:

gb_powerln:
iStatus:=0;
END_CASE

& EthercaT Config

;gd_MoveAbsVel:=200;gd MoveAbsVelacc:=.

;gd_MovelbsVel:=100;gd MovelbsVelacc:

0;gd MoveRbsVeldec:=200;gb moveRbs:

=400;gd_MoveRhbsVeldec:=400;gb_movelbs:

=0;gd MoveRbsVel:=1000;gd MoveRbsVelacc:=1000;gd MoveAbsVeldec:=1000;gb movehAbs:

& Localeus Config

Auto Declare

1 PLC Logic

=1} Application

@ Library Manager

PLC_PRG (PRG)
i rou grg)
= [ Task Configuration

=8 ETHERCAT
(B ETHERCAT EtherCAT Task
& rou

=g MainTask
& pLc_PRG

Scope:
VAR_STAT -
Object:

Flags:
[F]consTanT
[FIreTAIN
[|PERSISTENT

Name:
od_setTorqueV

Initialization:

Comment:

-]

Type:
LREAL -

Address:

3 softMotion General Axis Pool

Compiling

After compiling the program, click the icon indicated by the red square box to check

whether the program is correct.

Fle Edt Vew Project Buld Onlne Debug Took Widow Help

[<XSIRET2 - II) B[N e M ab | A% %% (B | - (T Ee | O
Check Application
Devices - X PLC_PRG X
= svsar - 1 PROGRAM PLC_PRG
- i
m Device (AME00-CPU1608TP/TN) = EpwR

@ Device Diagnose
=9 Network Configuration

Downloading and commissioning

1. After checking that the program is correct, download the program to PLC. The
program can be activated after running. Before downloading, scan the PLCs first to
select the PLC to be downloaded, and then click the download icon, as shown in
the following interface.
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iz S R|| s mit (0 TnosverOl 1 x
=8 svem General Address Additional
= (@ pevice (AM600-CPU160BTP /M) EtherCAT ™
©_ Device Diagnose Process Data(PDO Setting) AutolncAddress [0 : =
= Network Configuration EtherCAT Address [1001 B [Joptionsl
Startup parameters(SDO Setting) Enable can be set in the "Oerview”
8 EtherCAT Config interFace of the master station
Localbus Config
= B rClogc s Distributed Clock
= Appication Cot orline Seetoc o S
i) Library Manager ensble
AL PG RG) Eosettings Syncunit cyce us)
=B Task Configuration ER—— Synco
= & emHeRcaT Enable Sync0
5] ETHERCAT.EtherCAT Task. EtherCAT1/0 Mapping @ SyncunitCyde  |x1 hd [fo00 T Cyde Time (us)
= & MainTask (O User Defined o s sniftTime Gs)
& pic e EtherCAT IEC Objects
{53 ResourcesList syndt:
Status
'3 Softhotion General Axs Pool [ Ensble syne
B +16H_SPEED 10 (High Speed 10 Moduie) Information SyncUnitCydle 3l fao00 2] cyde Time (us)
%] MODBUS_TCP (ModbusTCP Device) User Defined o 2] it Time (s)
e Startup checking Timeouts
e L (o) DC cyclic unit control: assign to local jC

2. After log-in, ensure the servo drive and the axis are in normal state.
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Devices ~ 01 X
=3 sweFr -
=1 Device (AMS00-CPLI1G0STR/TN)

@ Device Diagnose
= ‘Qﬁ Metwork Configuration
E,.i EtherCAT Config
E,.i LocalBus Config
=&l pLC Logic
= ""j Application
m Library Manager
PLC_PRG (PRG)
B9 eou ¢re)
= @ Task Configuration
=-3% ETHERCAT
| ETHERCAT.EtherCAT Task
= $ MainTask
] PLC_PRG
[ Resources List
"% SoftMotion General Axis Poal
. HIGH_SPEED_IO (High Speed IO Module)
[®] MoDBUS_TCP (ModbusTCP Device)
=M ETHERCAT (EtherCAT Master SoftMotion)
=-[{ mnoSV&70I_1 (SV670I_1Axis_05002)

Mg Axis_1 (Axis)

3. Monitor critical parameters through the monitoring function. Start the testing
program to perform basic tests such as enabling, homing and positioning.
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) pou x 5] PcPrc @ G | [ Device

Device.Application.POU

Axis Status.
TRUE = Enable bRegulatorRealstate
b

gb_poweron o
gb_poweron bDriveStart

gb_home I

SMC NO E.]

2 PSS

MC_Halt_0
MC_Halt

gb_powerok

Expression Type Value Prepared value  Address Comment - =]
* @ MC_Power ) MC_Power Ul
® @ MC_Power_ MC_pomer N
1 3
MC_Power_1 MC_Home_0

<

4. After the testing is done, perform directed running program.

Watch 1

Expression Application Type Value Prepared value Execution point B
*p Axis.fActPosition Device Application LREAL 881.408793926239 Cydic Monitoring E
%5 Axis.nAxisState Device.Applicaton | SMC_AXIS_STATE  continuous_motion Cydic Monitoring ‘—
4y Axis Factvelocity Device. Appication LREAL 99.334723949432373 Cydic Monitoring

7 pou PLC_PRG x @ G | [f Deviee |
De ation.PLC_PR

7 20:

6.4.2 SV6TON-INT and Omron Controller

Expression Type Value Prepared value  Address Comment
= 1| case iscacas
2 10:
3 gb_powerOnEEINE: =TRUE ;
4 IF gb_powerokiiGNE THEN
iStatus[_Z |
END_IF

g gd_MoverbsPos| TE@E V]
5 IF gb_moveAbsCHEZNER] THEN

10 gb_moverbsEEIE: SE;iStatus[ 20 J:=30;

11 END_IF

12 a0:

13 gd_MovelbsPos[ iEME ¥ | rgd_MoveRbaVell 200 J:=400;gd_MoveAbaVelace[ 200 |:=400;gd_MoveAbaVeldec[ 200 |

14 IF gb_movelbsCHZIEE] THEN

15 SE;iStatus[_ 20 J:=40;

16

-

18 gd_MoveRbsFos[ 1E-is ¥ |:=0;gd_MoveAbsVel 200 |:=

13 IF gb_moveAbsOHENES] THEN

20 FAL3E;iStavus[ 20 |:=50;

21

23 SE;

24

25| END_CASEFETURN]

This section describes how to configure the SV670N-INT series servo drive for working

with an Omron NX701 controller.
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Install software
Import xml

Set network
properties

Set drive
parameters
Creat a project

Communication

settings

Scan the device

Set parameters

Run the drive
through program

J

Figure 6-5 Configuration flowchart

Note

When more than 25 SV670N drives are networked with Omron NX701, you need to modify
the cable length defined in the Omron master station. The cable length is calculated based
on the fact that one drive needs a length of 36 m.

Installing the Sysmac Studio software
Install the Sysmac Studio software.

It is recommended to install V1.10 or above.

Importing the xml device description file

Importing the device description file (V2.5 or later recommended).
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It is recommended to import the device description file of "SV670_INT_EOE_1Axis_

02002_240110.xml" or later version. The file path is as follows: OMRON\Sysmac Studio
\IODeviceProfiles\EsiFiles\UserEsiFiles.

If the xml file is saved under this path for the first time, the Sysmac Studio software
must be restarted.

Setting the network connection attribute

e If the PCis connected to the controller through an USB, skip this step.

e Ifthe PCis connected to the controller through Ethernet, set the TCP/IP attribute
of the PC, as shown below.

Internet Protocol Version 4 (TCP/IPv4) Prope 7] x|

General I

You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

" Obtain an IF address automatically
¥ |ze the following IP address:

IP address: | 192 .168 .250 . 2
Subnet mask: | 255 . 255 .255 . 0
Default gateway: I

£ Obtain DNS server address autarmatically
¥ |ze the following DNS server addreszes:

Preferred DMS server: I

Alternate DMS server: I

[~ validate settings upon exit et |
| Ok I Cancel |

Configuring the servo drive

Recommended version:
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Use MCU software version (H01.00) of 0900.1 or later for SV670N-INT series servo

drives.
Use FPGA software version (H01.01) of 0902.1 or later for SV670N-INT series servo

drives.
Pay attention to the setting of HOE.21.
Settin
Parame Value | Initial g Effective
Name Unit Mode Condi . Value
ter range Value . Time
tion
EtherCAT Stop Non-
HOE.21 slave alias 0-65535 - 0 - setting At once zer0

When an Omron controller is used, set the EtherCAT communication station number in
HOE.21. It is recommended to set the station number according to the actual connection
sequence for the convenience of configuration management.

Host controller Recommended station number setting

SV6TON  SV6TON SV670N SV670N SV670N

EIEIE ...... E E

HOE.21=1 HOE.21=2 HOE.21=3 HOE.21=N HOE.21=N+1

Create a project.
Device: Set a device according to the actual controller model.

Version: Use V1.09 or later versions. For NX1P2-1140DT, only V1.13 is supported.
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Offline

Project name
[@ Open Project

. Author Administrator
" Import...

Comment
Online

. Type Standard Project
4 Connect to Device

Version Control ,
N, Version Control Explorer f Select Device

License Category Controller
3 License Device NX1P2 v - 114007

Version 113

Create

Communication setting

After entering the main interface, set the connection mode between the PC and the
controller in Controller = Connection type.

e Select Remote connection via USB to perform USB Communication Test directly. If
the test is succeeded, proceed to the next step.

e Select Ethernet connection via a hub, in this case, set the IP address to
192.168.250.1 (controlled by NX), and then perform Ethernet Communication Test.
If the test is succeeded, proceed to the next step.

‘¥ Connection type
Select a method to connect with the Controller to use every time you go online.
irect connection via USB
via Ethemnet
mote connection via USB
O Ethernet connection via a hub
@ Select one method trom these options at every online connection.

wvia Ethernet
M Remote connection via LUSR
Kl Ethernet connection via a hub

¥ Remote 1P Address

Specify the remote IP address.

192.168.250.1_

USB Communications Test  Ethernet Communications Test

T I

¥ Options

K% Confirm the serial ID when going online.

K Check forced refreshing when going offline.
¥ Response Monitor Time

Set the Response Monitor Time in the communications with the Controller.(1-3600sec)
iently large value when connecting to the Controller via multiple networks, such as VPN connection.
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Scanning the device
Switch the controller to the online and running mode.

1. Check that the controller status in the lower right corner is online and running.

File Edit View Insert Project Controller Simulation Tools Window Help

[ "2 eviz

[ 16

[ Fe ishorEcTRevt:

! ONUNE
ERR/ALM

3. Click Yes in the window. The name shown in the window is the project name.
Scan the device and add the slave station.

Right click Configurations and Setup—EtherCAT—Master, and select Compare and
Merge with Actual Network Configuration. The controller scans all the slaves in the
network (an error will be reported if the station number is 0). After scanning, click
Apply actual network configuration in the pop-up window to add the slave. You can
view the added slave station in the main page.
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59 New Project - new Controllr 0 - Sysmac Studio I W TR

File Edit View Insert Project Controller Simulation Tools Window Help
[

Multiview Explorer
ew Controllr 0 v 1 i ]

[ Configuations and Setup.

Model name.
Product name.
Number of Slaves
PDO Communicaio...
Reference Clock
Total Cable Length
Fai

Disable siave moritor.

Device name

3 Programd Seta name for the masts

Compare and Merge with Actual Network Configuration
‘Get Slave Serial Numbers

£ Sectiond

~ax
Display Diagnosis/Statistcs Information

Display Production Information
Display Packet Monitor
Display ESI Library

Description

Node AddressINetwork confiquration on Sysmac Studic Node address|Actual network configuration

-] “ Master
E INoSV670I Rev:0x000|

4 Apply actual network configuration
Some slaves such as Power Supply Units are not included in the actual network configuration.

Close

Node Address|Network configuration

o JE

Device name
Ly  Inosverol

Model name
Product name
Number of Slaves
PDO Communicatio...
Reference Clock
Total Cable Length
Fail-soft Operation S.
Wait Time for Slave...
PDO communication.
Revision Check Meth.
Serial Number Ch

DC Synchronous Cor.

Device name

Parameter settings

I Servo Drives

M Show all versions

[ PecczosRoris

[ P s Reva:

[ RESD-1SNOLL-ECT Revii2

Model name : NX-EC
rod

ct name : NXt

Lz

Controller Stat o7
ONLINE
| ERR/ALM

1921682501
RUN mode

Master
Master

Disable slave monitor...

Set a name for the master.

Switch the controller to the offline mode and set PDO mapping, axis parameters, and

distributed clock.
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Setting PDO mapping
1. Setting the PDO mapping.

Node Address|Network configuration
= Master
Master

InoSV670! Rev:0x00010000

Enable Distributed Clock
Shift Time Setting
Reference Clock

Setting Parameters

PDO Map Settings
The data is input/output periodically by the process data
(PDO) communications.

PDO entries included in 258th receive PDO Mapping
Process Data Size : Inpu 4 [bit] / 11472 [bit] Index | Size [|Datatypel PDO entry name ICc
R U W RRYAA LI 0x6040:00 |16 [bit] [UINT | Controlword | |
tion|Input/Output| Name | Fag |  0xB607A:00 32 [bit] DINT Target position
-— No cption - 0x60B8:00 16 [bit] UINT Touch probe function
1st receive PDO Mapplnq Editable 0x60FE:01 32 [bit] UDINT  Physical outputs

250th receive PDU Mappmg

260th receive PDO Mapping

261th receive PDO Mapping
Output 262th receive PDO Mapping
--- No option
Trout 1=t transmit PDO Mannina
Input 258th transmit PDO Mapping
Input 259th transmit PDO Mapping
Input 260th transmit PDO Mapping
Input 261th transmit PDO Mapping

3. Modify the PDO mapping object through Add PDO Entry and Delete PDO Entry. The
frequently used mapping parameters are shown in the following interface.
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|Data typel PDO entry name

0x6041:00 16 [bit] UINT Statusword
0x6064:00 32 [bit] DINT Position actual value
0x6077:00 16 [bit] INT Torque actual value

Oxb0F4:00 32 [bit] DINT Following error actual value
Ox60B9:00 16 [bit] UINT Touch Probe Status
Ox60BA:00 32 [bit] DINT Touch Probe pos 1 pos value
Ox60BC:00 32 [bit] DINT Touch Probe pos 2 pos value
Ox60FD:00 32 [bit] UDINT  Digital inputs

Setting axis parameters

1. Right click Motion Control Setup—Axis settings ~Add—Motion Control Axis, as
shown in the following interface.

Multiview Explorer - _MT x Multiview Explorer

-
|
[Nxip2 1140011+ [Nxip2_11400T1 + ﬂ
e -
v B A Configurations and Setup
= herCAT INoSV6701 Rev:0x00010000 5 EtherCAT
» 51 CPU/Expansion Racks
& VOMap
» @ Controller Setup
¥ & Motion Control Setup
¥ Axis Settings
L
Single-axis Position Control Axis 0 Aorcs Group Settings

¢ Cam Data Settings

Axis Setting Table > Event Settings
ings - .. ® Task Settings
>

2. MC_Axis000 can be renamed through a simple click. For example, if it is named as
"Rewind axis", the axis variable "Rewind axis" used in the NX program represents
control on this SV670N-INT servo axis.

3. Double-click MC_Axis000 and configure an SV670N-INT device at the
corresponding station in a corresponding Axis Basic Settings interface.

a. Axis assignment
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Tt EtherCAT %

&

Axis number

Used axis.

Servo axis

No control loop
<Not assigned>

HAuas type
Feedback control
Input device 1

Channel
Channel
d> Channel
InoSVETON(E0D) ¥ Channel

<Not assigned> v Channel
<Not assigned> v Channel

» Detailed Settings

Axis number: Represents the Ethernet communication station No. of the servo
drive, which is also the value of HOE.21.

Axis use: Represents the axis in use.

Axis type: Represents the servo axis.

Output device 1: Select the servo drive.

b. Detailed settings

Select the PDO mapping objects according to step 8, which is to assign the
output parameters (controller to device) and input parameters (device to
controller). Note that the object name, node number, and index number must
be set correctly. Each mapping object selected in step 8 must be assigned
correctly. Otherwise, an error will be reported.

Function Name Device Process Data
- Output (Controller to Device)
* 1. Controlword
* 3. Target position
5. Target velocity
7. Target torque
9. Max profile Velocty
. Modes of operation
. Positive torque limit value
6. Negative torque limit value

Node : T neSVETOIE0DT)
Node : 1 InoSVETOI(E00T)
<MNot assigned>
<Not assigned>
<Not assigned>
Node :1 InoSVETal{EG0T)
<Not assigned>
<Not assigned=>
Node : 1 InoSVETOI(E00T)

6040h-00.0{259th rece
607Ah-00.0(255th rece

o 4 4| 4 4] 4] 444«

60B8h-00.0{259th rece
Switch of Encoder’s Inpul | <Not assigned> <No ned>

+ Input (Device to Controller)

+ Digital nputs

7, The combinations of MC Function Module functions and process data are changed.
When changing the combinatio e confirm that they behave as intended.
Invalid combinations may cause unexpected operations of the equipment and machines.
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Statusword Node:1 InoSV670I(E001) 6041h-00.0(Inputs_Sta
23. Position actual value Node: 6064h-00.00(Inputs_Pos
24, Velocity actual value <Not assigned> -

25. Torque actual value <Not assigned>
27. Modes of operation display <Not assigned> ot assigned>
Node:1 InoSV670I(E001) H60B9h-00.0(lnputs_T0L

41. Touch probe posl pos value Node:1 InoSV6701(E001) 60BAh-00.0(Inputs_Tot
42. Touch probe pos2 pos value <Not assigned> <N gned>

43, Error code Node:1 InoSV670I(E001) 603Fh-00.0(Inputs_Errc
45, Status of Encoder’s Input Slave <Not assigned> < >

46. Reference Position for csp <Not assigned>

e 60FDh must be mapped to the same as that in the Omron controller, as
shown in the following interface. bit0...bit2 of SV67ON-INT indicate the
negative position limit, positive position limit, and the home respectively.
bit16...bit20 indicate the status of DI1...DI5.

Digital inputs
28. Positive limit switch Node:1 InoSV670I1(E001)

29. Negative limit switch Node:1 InoSV670I(E001)
30. Immediate Stop Input <Not assigned>

68FDh-00.1(Axis#2 Inp ¥
68FDh-00.0(Axis#2 Inp ¥

32. Encoder Phase Z Detection <Not assigned>
33. Home switch Node:1 InoSV670I(E001)
37. External Latch Input 1 <Not assigned>
38. External Latch Input 2 <Not assigned>

4 4/4/4 44 «

Note

The Omron software tool only allows you to configure axes for the SV670N-INT series
manually.

Setting unit conversion

Set Command pulse count per motor rotation based on the resolution of the motor
encoder (example: 67108864 PPR for motor equipped with 26-bit encoder). For the
convenience of commissioning, set the Work travel distance per motor rotation to
60 mm/rev, indicating 1 mm/s equals to 1 RPM of the motor.

Ey

HH

Unit of display @ pulse O mm ® um @® nm @® degree @ inch

Command pulse count per motor rotat; LEEEIE] pulse/rev
Waork travel nce per motor rotation [ mm/rev

conversion formula

20 [UDINT, et distance [Unit of display]

Select the Display Unit based on the actual running unit when setting the gear ratio.
All the position-type parameters in the host controller will be displayed in this unit.

Operation settings
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¥ Velocity/Acceleration/Deceleration

Maximum velocity mmy/s Velocity warning value ‘

Start velocity mm/s
Maximum jog velocity mm/s
Maximum acceleration mm/s"2 Acceleration warning value
Maximum deceleration mm/s*2 Deceleration warning value
Acceleration/deceleration over Use rapid acceleration/deceleration (Blending is changed to Buffered) +
Operation selection at Reversing |Deceleration stop ¥

¥ Torque
Positive torque warning value | * Negative torque waming value | -

¥ Monitor

In-position range i mm In-position check time [ ms
Actual velocity filter time constant 1] ms Zero position range U} mm

e Velocity/Acceleration/Deceleration: Set the maximum speed of the load (if the
motor speed converted exceeds 6000 RPM, a parameter setting error) which is
marked by a red box, will be reported by the host controller software) according to
actual conditions. If the acceleration/deceleration rate is 0, the motion profile will
be generated based on the maximum acceleration/deceleration rate (there is no
need to set the acceleration/deceleration rate in general cases).

e Torque: If the alarm value is 0, no alarm will be reported. There is no need to set
the alarm value in general cases.

e Monitor: Set Positioning Range and Zero Position Range based on actual motor
and mechanical conditions. If the set value is too small, positioning or homing
may not be completed.

Position limit
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¥ Software Limit
Software limits [Disabled A
Positive software limit

Negative software limit -2147483648 Ralal

¥ Following Error

Following error over value
Following error waming value

You can use the function of software position limit. The software position limit will be
activated after homing.

Homing

Ho

¥ Homing Method
Homing method Zero position preset v
Home input signal [USeZ-phase input as home| ™ |
Homing start direction [Posifive direction
Home input detection direction [Pasitive direction

Operation selection at positive limit input
Operation selection at negative limit input

Home proximity signal

Z-phase input

Paositive limit input

Negative limit input

The homing mode involves cooperation between the servo drive and host controller.
Set the homing mode according to the following table.

Description of NX Software

Servo Drive Function

Terminal Configuration

Home proximity signal

Home switch (FunIN.31)

Positive limit input

P-OT (FunIN.14)

DI1

Negative limit input

N-OT (FunlIN.15)

DI2
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Select the homing mode of the host controller and set the homing speed,
acceleration, and home offset based on actual mechanical conditions.

e Introduction to homing
Function block: MC_Home and MC_HomeWithParameter

1. Set MC_Home in the preceding figure and MC_HomeWithParameter in the
function block.
2. The two function blocks both include 10 types of homing modes.

MC_Home MC_HomeWithParameter

Designate the homing action to be
modified.

0: Proximity reverse turn/home proximity
input OFF

Imity reverse turn/nome proximity in| 1: Proximity reverse turn/home proximity
Proximity reverse turn/home proximity input ON I

e input ON
Home proximity input OFF R
Home proximity input ON 4: Home proximity input OFF
Limit input OFF 5: Home proximity input ON
Proximity reverse turn/home input mask distance JRSSRInhALlolNd0IdS

Limit inputs only - 9: Proximity reverse turn/home input mask
Proximity reverse turn/holding time distance

;;:O pr:;hﬁﬂl:gtmwmum home input 11: Limit inputs only
12: Proximity reverse turn/holding time
13: No home proximity input/holding home
input
14: Zero position preset

e Home proximity input OFF: The search for the home signal starts after the falling
edge of the home proximity switch is reached.

e Home proximity input ON: The search for the home signal starts after the rising
edge of the home proximity switch is reached.

e Proximity reverse turn: The home proximity signal is ON when homing starts, and
reverse running applies after the falling edge of the home proximity signal is
reached.

e Home input mask distance: The home signal is masked by the host controller
within the set distance after receiving the homing signal (for example, edge
change of home proximity signal), and the home signal is received only after the
set distance passes.

e Holding time: The home signal is masked by the host controller within the set
period of time after receiving the homing signal (for example, edge change of
home proximity signal), and home signal is received only after the set period of
time elapses.

e Zero position preset: The home offset is being written to the position reference/
position feedback in the host controller with current position as the home and
motor at a standstill.
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Note

In all the homing modes, the home signal is searched at low speed. In case of operations at
high speed, the home signal is hidden during decelerating from high speed to low speed.

Distributed clock

The default clock is 1 ms. The synchronization clock (cycle of primary fixed-cycle
tasks) named "PDO communication cycle" can be modified in Task Settings. The
modification will be activated after switching to the online status at next power-on.

| Task Type | Task Name \PErlnth\zcutlnnqutalled Execution|Task Period ExceedTask Timeout DetelExe(Varial
M Priority-4 Primary Periodic Tasl PrimaryTask 4ms Detect v 20msPeriod v 04 E

+

Program-controlled servo operations

1. After configurations are done, you can control the servo operations through the
PLC program.
If the MC_POWER module is used, it is recommended to add the servo status bit
MC_Axis000.DrvStatus.Ready (MC_Axis000 is the axis name). Where MC_Axis000 is
the axis name. This is to prevent the situation where the PLC program is running
but the communication configuration is not done.

MC_Paner
MC_Axis000— Axis

MC_Powera
Axis [-MC_Axis000

MCASD0DDNStatis-.  gb.poweron
I I
F 1 F

Busy [—MC_PwrBusy
Error|—MC_Pur.Error

ErmoriD |- MC_Pwr.ErroriD

MC_Home
MC_Axis000—| Axis ——

MC_HomeA |

gb_homeex
b o

Busy [
CommandAborted

Ermor]

ErroriD|-MC

MC_Movelog

MC_Axis000—| Axis Axis [~MC_Axis000

MC_Movelogh
GEUGQF

2. After all the settings and programming are done SWItCh to the online state, and

click . to download the program to the controller.
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Click . to use the synchronization function. This function serves to compare the
difference between the current program and the program in the controller,
allowing users to determine whether to download the program to the controller,

upload it from the controller - or leave it unchanged based on the
differences.

You can monitor the data through the monitoring list or collect the data waveform
by using the data tracking function during operation.

> FHRE
» EEE

> SEREDE

L1

EiR ! | ! B ! E:
cmdros ¢ Roc

Cmd AccDec Cmd Jerk
(LREAL) (REAL
37304668 1.78B13934326172 894.069671630

Litview Explorer

v Controier 0 ~ ‘ | ‘ o IR

Configurations and Setup.

0.1 0
Time (ms)

6.4.3 SV67TON-INT and Beckhoff Controller

This section describes how to configure the SV670N-INT servo drive for working with
Beckhoff TwinCAT3.
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Install software

Install network
card driver

Scan device

Set parameter

Configure PDO

Activate config.
Switch to
operation mode

Control drive
operation

Run scope

view

Figure 6-6 Configuration flowchart

Installing the TwinCAT software

The TwinCAT3 software, which supports Windows7 32-bit or 64-bit systems, can be
downloaded from the official website of Beckhoff.

Note

The Ethernet card must be 100 M Ethernet card equipped with Intel chip. If other brands are
used, the EtherCAT operation may fail.

1. Copy the SV670ON-INT EtherCAT configuration file (SV670_1Axis_V0.04-0506) to the
TwinCAT installation directory: TwinCAT\3.1\Config\lo\EtherCAT.
2. Open TwinCAT3 and create a New Twincat3 Project.
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FILE EDIT VIEW DEBUG TWINCAT TWINSAFE PLC WINDOW  HELP
B- 0@ »
Build 4022.20 (D:

v 1 x [StartPage ® X

TWinCAT' 3

Beckhoff News

Recent Projects

4 Templ
P Other Proj;

b Online

Name: TwinCAT Project3]

= Browse...

Create new solution

Solution name: TwinCAT Project3 ¥ Create ory for solution

[ oc | o |

Installing the network adapter driver
Install the TwinCAT network adapter driver.

1. Open Show Real Time Ethernet Compatible Devices... in the menu shown in the
preceding figure to display the following dialog box. Select local connection under
Incompatible devices, and click Install.
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2. After installation is done, the network adapter installed will be displayed under
Installed and ready to use devices(realtime capable).

Build 4022.20 (Loaded -

Solution Explorer

Etheret Adapters

E-8" Installed and 1eady to use devices{realtime capable] =

A EWGER - TwinCAT el FCI Ememe@%gm; <
] & Installd and 37 o Use devicasor dema TR o =

& Compalitle devices Q

£1-2 Incompalible devices
o TEEFHEEER 15 - IntelR) Dual Band Wireless AT 8260 H#5
& Disabled devices

I~ Show Bindings

Search for devices.

1. Create a project and start searching for devices. Select
’ and click ~ as shown below.

See the following figure:
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EDIT  VIEW BUILD WINCAT  TWINSAFE PLC  TOOLS WINDOW  HELP

Devices

i Mappings

mn  Project

2. Click OK.

3. Click OK.
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(ox )

Cancel

Select All
Unselect All

ktion Protocol)

Error List

Y -

4. Click OK.

Error List

Y -

Description Line « Column  Project

5. Click OK.
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I EtherCAT drive(s) add

-

@ MC - Configuration

= — -
~1 CNC - Configuration

Append inked asis bo;

6. Click Cancel.

| Microsoft Visual Studio [

| Activate Free Run

Error List

Y -

Description Line a Column P

7. The search for the device is done, as shown below.
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Error List

Y-

e 2 (EtherCAT) In

3

Configuring servo drive parameters

Line «  Column  Project

Configure parameters through SDO communication in CoE - Online interface. When
HOE.O1 (200E-02h) is set to 3, the parameter values modified through SDO
communication will be saved upon power failure. To modify 6060h to the CSP mode

(8), follow the procedure shown in the following figure.

W[F <tocals

« B x |TwinCAT Brojectd &

FC: Onling

MC. Fenctions

batine
I "

B | ceneral BtherGAT

Advanced.

A3 to Stareup,

Online Data Modele OO GoE

[lzosass Date o [ Stemtun ¢

(2] huto Update [¥] Sinele Updat| | Show OEfline T

Set Value Dialog

Tadex
605D

Feme
Halt option Gode
on_option Cole

Modes o cparation display
Position dumand valus
Fosition actusl valust

F asl

Fello
r

Position window tine
Felocity actusl value

<
S

Floal

Boct
Binay:

B Sizer

@ 14 Messages

Line &

File

Column  Project

Note

This operation is available only when H02.00 (Control mode) is set to 9 (EtherCAT mode).

Configuring PDO

Select 0x1600 and 0x1A00 as shown in the following figure. Change the current PDO
only if it does not fulfill your needs. To modify the PDO, right-click on the PDO
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Content window, click Delete to delete the redundant PDO or click Insert to add the

PDO needed.

General | EtherCAT | IC Process Data |Startup | CoE - Online | Online | NC: Online | HC: Functions

Sync Manager: PI0 List:
SN Size Type  Flags Index  Size  Hame Flags st I
0 25 MbxOut 0:x1A00 220 Inputs 3 [
1z bxIn Ox1E01 260 Inputs F o
3 Out. .. 01802 250  Inputs F o
3 22 Inputs 01803 290  Inputs F 1]
R - Ox1B04 230  Inputs F [1}
8
PDO0_Assignment (0x1C12): PDO Centent (0x1600)
01600
5 Cexcluded by Index  Size  Offs  Name Type Default ...
EJ0x1702 (excluded by 0604 2.0 0.0 Controlword UTHT
E]0x1T03 (sxcluded by 0:607... 4.0 2.0 Target position TINT
01704 (excluded by
E]0x1T05 (excluded by
Dowrload Predefined PD0 Assignment: (nome) . Delete..
FD0 Assienment (Load PI0_info from device Edi )
] B0 e

Move Up

Move Down

General | EtherCaT | IC Frocess Data |Startup | CoE - Online | Online | HC: Online | NC: Punctieons|

Syuc Mansgsr FIO List
SW Size Type  Flags | | Index  Size  Hane Flags El sy
D 2% MbxDut FoGxIM00__ 22,0 _ Inputs IR ——
1 2% Mln UxlB0l  28.0  Iaputs ¥ 0
> 8 Out 0x1302 250  Inputs ¥ 0
3= 82 Imputs 01303 29.0  Inputs P o
0xl304  20.0  Imputs ¥ 0
0x1600 8.0  Dutputs 2 0
0x1701  12.0  Outputs ¥ 0
PD0_Assi gament (021C13): PD0 Content (©Ox1AD0):
¥ 0x1400 Indexr |Size |DEfs | Heme Type Default
0604 2.0 0.0 Statuswerd ATHT
.40 2 Rosition sctusl value
0:60B. .. 5.0 Touch probe status 7
G60B... 4.0 5.0  Touch probe posl pos valus DI , Delete..
Download Predefined PI0 Assignment' (none) Edit...
P10 Assimnent [Cosd 730 info fron devics Move Up
15701 a5 s £ o

Move Down
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Process Date |Startup | CoE - 0

[ General [ Ethercar [

Syne Manager FIO List:
SN Size  Type Flags Index Size Hame
o 256 MbxcOut 0x1A00 22.0 Inpu
1 256 MbzcTn 0x1B01 28.0 Inpu
2 3 Out. .. 0x1B02 25.0 Inpu

0x1B03 29.0 Inpu
0x1B04 29.0 Inpu
0x1600 8.0 Outp
0x1701 1z.0 Outp

0 PO Assigmment (0x1C13) FI0 Content (Dx1h0D)
4 "% Devices /] 0 A00
. :|H‘( 01 (excluded

Index Size 0ffs
0x604... 2.0 0.0
0xB06. 4.0 2.0
Ox60B... 2.0 6.0
0xB60B... 4.0 8.0

by Ox1400

Download Predefined FD0 Assigane
- )
P00 Assi emment Load P10 info from devi
p W InfoData [#] BTN o i ;

4 [ orive (nosveTol) .
> W In Error List
Y -

2. Click OK.

| General | Ethercar [DC | Process Data |Startup | CoE - Online | Online [ HC: 1

Symc Manager: PO List:
M Size Type Flags Index Size Hame
n] 256 MbxOuat Ol 0D 2z2.0 Inputs
1 256 MbxIn Ox1B01 28.0 Inputs
2 g Qut. .. Ox1EQ2 25.0 Inputs -
3 22 Microsoft Visual Studio @

\! Activate Configuration 3

PD0 Assignment ‘&' (0Old Configurations will be overwritten!)

T
[0 LB 7 >
[ 0x1E03 B’E D l i al
[EJ0x1B04 ta
L 0=
Download Fredefined FI0 Assigoment: (none)

PDO0 Assipmment

[Z] BTN F e €5 e

[Load FI0 info from dewice

(InoSv6701) 5 i
rror List

@ 14 Messages  Clear

3. After you click OK, the device enters OP status as shown in the Online interface.
Meanwhile, the 3rd LED on the keypad displays "8", and the keypad displays _88RY.
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~ 0 x TwinCAT Project3 # X

[Gemeral | EthertAT [0 | Process Data | Startup | CoF - Online | Online |BC: Online | NC: Functions

P State Wachine

- Toit Bootstrap T T
S eFrent Sate OF T
Era-Op | [ Sage-0p ‘)
(Requested State: 0P
op Clear Error S yd

—_—
ILL Status
Port & Carrier / Open
Tort B: Mo Carrier / Closed
Mo Carrier / Clesed

Mo Carrier / Clesed

File Access over EtherCAT
Townload TUpload

Controlling servo drive operation
Control the servo drive through NC or PLC programs.
1. For operating in CSP mode

a. Set the unit.
Set the unit to "mm" during the test.

~ I % TwinCAT Project3 & X

[General{ Settings | Baraneter | Dynanics| Online | Functions| Coupling| Conpensation
L =

Link To PIC...

Drive 1 (InoSVE80N)

Axis Type: [CANopen DS402/Frofile MDF T42 (e.g. EtherCAT CoE Irive)

>

Modulo 0

Gonerst [FeTocelee] Farenster |1 G

Uit e vy Disley (0nly)
—" Position! [|um

Velocity: [ nmfmin

mmfs2

Result
Position Velocity: Aecelerstion
mm /s

huis Cycle Time / Access Divider

Divider 1 4| Cycle Time (ms)

Encoder Evaluation:

Encoder Sub Mask (absolute range maximum va... OxDOOFFFFF
Reference System INCREMENTAL'

PR | - Uit Switches:

Iivert Encoder Counting Direction FaLse
Scaling Factor Denominator (default 10) 10 1
Pation Bias 00
Modulo Factor (6.g. 360.0°) 3600

Tolerance Window for Modulo Start 00
Ercoder Mask (meximum encoder value) OcFFFFFFF

Mmoo mm o ®

mm/INC

Scaling factor: Indicates the distance corresponding to the encoder pulses per

position feedback.
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For example, 67108864 PPR corresponds to a distance of 60 mm, and the scaling
factor is: 60/67108864 = 0.00000089406967163 mm/Inc.

c. Set the encoder feedback mode to PosVelo.

+ B x| TwinCAT Proje3 & X

u‘| o

Encoder Evaluation:

Limit Switches:
Fiter

Homing:

Other Settings:
Encoder Wode

Position Carrection

Fitter Time Position Correction (P-T1) 00

Tonsoad ] [ Ustoud ) [Eavend 423 ) (GolTwpsa 231 (Selest il ]

Descriptions for Other Settings:

Encoder mode: There are three encoder modes: POS, POSVELO, and
POSVELOACC.

e POS: The encoder only calculates the position, which is used when the
position loop is in the servo drive.

e POSVELO: The encoder only calculates the position, which is used when the
position loop is in TWinCAT NC.

e POSVELOACC: The TWinCAT NC uses the encoder to determine the position,
speed, and acceleration.

d. Jogging Test
Hide the system deviation temporarily.

~ 1 X TWinCAT Projectd &

Gueral | Suttangs ( ymuniea| Oadine [ Funetions | Coplan| Compeasation

+ | Fast Axis Stop: ‘ | |
+ Limit Switches:

Menitoring:

Dosition Lag Monitoring P st s s
Maximum Position Lag Value 5o — F mm
Maximum Position Lag Filter Time 0.02 F s

Sosition Range Monitoring TRUE B
Position Range Window s0 Fomm

Target Position Monitoring TRUE B
Target Pasition Window 20 Fomm
Target Position Monitoring Time. 002 Fos

Ezosers Bata [Stasims [ CoE — aline [ Gaine

Setpoint (215 I
-12138.4463 o5z 4098
Lug Distancs (mn] Actud Valocity: [am/s) Satpoint i
= o002z o 0000
o0

Statns Qag) Statns (ohys)
Resdy V00 Moving [ Coupled flode
Calibeaced | Vaving Py Tn Target Fon
Has Job Voving by ¥ In P

Centraller KoFactar:  [an/a/mn] erence Velocity fon/s1
20

Tergat Fosition [l Target Veloeity (5]

Y

o .
wlel sl wE 8lw
Fil F2| Fal| P4 Fo | F9

» E Drive 1{Inosv6701 )
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Click Set to display a dialog box and then click All to enable the servo drive.
Perform jogging through F1 to F4. The jog speed is set as follows.

Projects # X

Maximum Dynamics:
Defeult Dynamics:

Manuz! Motion and Homing:

Homing Velocity (towards pl cam)

Homing Velocity (off pic cam)
. Manuet Vefocity (Fasti

L Menual Velocity (Slow)

Jog Increment (Forward]
Jog Increment (Backward)
Fast Axi Stop:

Limit Switches:

2. Controlling the servo drive operations through the PLC

a. Create a PLC program.

4 =] Drive

Plc Templates

Name:

Location:

b

W Input

Plc Templates

Plc Templates

Untitled1

\Administrator\Desktop\TwinCAT Project3\TwinCAT Project3\ .

Add
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b. Add a motion control library for calling the motion control function blocks.

(s Te2_mMc2 _J

> W imputs +2 Tc2_MC2_Camming

b Outputs 2] F_getverson_Tae2_camming
«18 Te2_MC2_Drive

(=] F_cetversonTemczorive

@ Tc2_MC2 FlyingSaw

Te2_MC2_Camming

Te2_MC2_Drive

[5] F_Getversion_TcMC2_FiyingSaw

“08 Te2_MC2_XFC

i3 Tc3_MC2_AdvancedHoming

-8 Te3_MC2_AdvancedHoming_XFC

Te2_MC2_FiyingSaw

Cancel

Solution Explorer

Add POU
-g &=

@ Program
*) Function Block
Extends:

Implements:

i GVLs

Ladder Logic Diagram (LD)

4 POUs ) -
.1 MAIN (PRG) *) Function
[ VISUs
PlcTask (PlcT
o Un‘t‘iit:e:‘IlA :nNstance Implementation language:
. SAFETY Ladder Logic Diagram (LD) ,]

Bl c++

d. Call the motion module to implement some simple actions and input the final
program to PLCtask.
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Project xc_power_0
go_vest

IN (PRG)

e. Link the axis to the variable defined in the PLC.

General | S¥TCTRES T Faranater | Dynanics | Online | Functions | Coupling| Conpanzation

fLink To 170 Drive 1 (testsvé7ol )

e To FLC. GVL.axis1

Axis Type:  [CAopan [S402/Profila MIP 742 (s.z EtherCAT Cof Drive)

it o L Disley Ouy)
Position: [ [ Modu1o
Velocity: [Dmn/nin
Remilt
Tosi Lion Veloci ty heesleration:  Jerk:
o s nn/s2 o <3

hxis Cyele Time / Accass Divider

Tivider: 1 2] Cyele Tine fns): 2 000
test6701 Modulo: 0

4 5 test670l Project

f. Compile the program. If there is not fault, activate the configuration and log onto
the PLC.

FLe eI BUILD FBD/LD/IL DEBUG TWI

crlishtie

POU_testsV670l"
TWinCAT Project
WinCAT Pr ter | Dynenies| Ondine | Fanctions| Congling| Congensetion|

) Drive 1(Inosvesol)

] GVLaxisL (nosvesoi nstance)

b2/FroFi1e M 142 (o g EthertAd CoF Drive) <!

it - - Displey maly)
Pesision: [ m LN
Velosity: [enuin
Besat
Pesition: Velesiny hesdeion Te
- mie i oe/s3
ks Crale Ting / Ausess Divids
Divider T S Cyee Tine (w200

Mol 0

POU_670Itest = X

Status - ab_roweronok
suay

2t osition
o=

ZzrozId) Butfesiode
opticas
lbCal ibrationcan

HC_Movehbsolute_0

Oltest

g. Click Start to make the servo drive run.
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b 2| Lje &

Solution Explorer «  6TONTwinCAT Project POU_670ltest [Online] & x

® - _660TwinCAT_Project.test660M.POU_660NLest

Expression T prepared value

Address Comment

me_poner

me_home
me_iog
M MoveAbioute

ab_povexon [FRGH—

&[]0y 100 % [ @]

3. Controlling the servo drive operations through the HMI
Add the HMI interface to control the servo drive through the HMI interface.

@) POU for implicit checks...
Solution Explorer > 2 X 680ITwin *¢ DUT.. roject
@ o-a &= R Global Vari
Referenced T:

Visual

MAIN (PRG)
POLI_A70I test(PRG)

Existing Item..
New Folder
Add

Export to ZIP

Import from ZIP

Export PLCopenXML... MC_Jog_0

Import PLCopen mc_jog
EN

Axis

Ctrl+X

Y JogForward
Delete

Rename

Properties Alt+Enter

Interface Editor | Hotkeys Configuration | T3 Elensatlist|
1 VR I oUT

:  EDVR &l

1
® o I

@ -

Actvel

1] Visualization

il GlobalText s

Use the scope view function.

1. Add a scope view project as shown in the following figure.
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FILE EDIT VIEW PROJECT BUILD VISUALIZATION DEBUG TWINCAT TWINSAFE PLC TOOLS OPE  WINDO|

New Ctrl+Shift+N  bug - TwinCAT RT (x64)

Open 3 _
Add .
on Scope YT Project

Close

Elementlist

Close Solution

Save 6701 TwinCAT Project.sln

Save 6701 TwinCAT Project.sln As

Save 6701 TwinCAT Project as Archive...

Send 6701 TwinCAT Project by E-Mail...
ve All Ctrl+Shift+S

Export Template.

Recent Files
Recent Projects and Solutions

Exit Alt+Fa

New Project

b Recent <45 - Sortby: Default

4 Installed . TwinG .
Empty Measursment Project TwinCAT Measurement Type: TwinCAT Measurement

Creates a Measurement Scope NC

PR
b Other Project Scope Arra TwinCAT Measurement Project that includes a Chart and an

4 TwinCAT Me:

WinCAT P

Samples

¢ Online

Name:
Location:
ution:

Solution na

Scope YT Project

Scope YT NC Project

Scope YT Project with Reporting
Scope XY Project

Scope XY Project with Reporting

Bode Plot

TwinCAT Measurement Project2

\Administrato

Add to solution

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

2. Add parameters to be monitored and monitor these parameters during operation

of the PLC.

asurement Project]

cope YT Project
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6.4.4 SV670N-INT and KEYENCE KV7500 Controller

6.4.4.1 Configuring the Servo Drive

e Servo drive version
It is recommended to use the device description file of "SV670N-Ecat_v0.09.xm!"
or above for trial run. It is recommended to use the MCU software of version 901.4
(H01.00 =901.4) or later for the drive.

e Related Parameters
The definition of 60FDh of the SV670N-INT series differs from that of IS620N: bit0:
negative limit; bitl: positive limit; bit2: home switch; bit16...bit20 correspond to
DI1...DI5 respectively.

6.4.4.2 Configuring KEYENCE KV7500 Software Tool

As software tool versions earlier than KV STUDIO 9.45 do not support extension of
KEYENCE EtherCAT module "KV-XH16EC", the version of the KEYENCE software tool
used must be KV STUDIO 9.45 or later.

Unit configuration
setting

Axis configuration
setting

Axis control
setting

. . | - Homing
Operation setting— — — — — — — — | Positioning |
: |
—

Figure 6-7 Configuration flowchart

Unit configuration setting

Create a project and click OK to display the following window.
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f KV STUDIO -{Editor: KV-
File(F) Edit) Vi

z |- (Test ] _— -
iew(V) Program(M) Script(S) Convert(d) Monitor/Simulator(N) Debug(D) ToolT) Window(W) ~Help(H)
BEma@ M us
HETRRS

4 B
[ | editor

PR APGHXESDE FELBIHTLLL

~ | Comments Comment 1

2 [ 3 [ 4 B 6 7 10 s
Confirm unit setting information =)
Setup unitsetting info now?
* es}—Start Unit Editor.
“ INol—Close this dialog.
*[Read unit setting}—Read unitseting nformation flom PLC.
[Cvesm ][ noow Read unit setting(U)
Project [TiBERH EnD. -
< uss

Ready

Cli

ck Yes, No, or Read unit setting as needed.

Click Read unit setting when the physical PLC unit is connected properly and able
to communicate with the software tool. The software tool obtains unit
configurations automatically according to the physical connection.

If you click Yes, the Unit editor window opens, allowing you to select units for
configuration through dragging or double-clicking.

Test °]
(M) Script(S)  Convert(A) Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)
50 @ B us PFAPAHESBE PPLELPT LS

® &b G M editor ~ | Comments Comment 1
2 X Main |
= Unit Edtor - £t mode . ) . a EIErs) S = = =
File(F) EQR(E) Comvert?) View(V) Option(0) Window(W) Help(H) 2
e | @ P GILY 3
TR o i L) s 1)
s
00002 L
00003
00004 | f| Message £}
Process | Row Yo. Code | Hessage
00005
o \Message, -
Editor _|[linerL, Col:1 | OK ][ Cancel ]| Appl
00006
- END —— =
< uss

If you click No, you can click Tool > Unit editor or double-click [0] KV7500 under
Unit configuration.
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(M) Script(S) Convert(A) ~Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(
520 B us BPFARPAMESBE LELBIFTTLR
X! W eor  : Comments Comment 1

T v |

T 2 3 I 4 5 6 I 7 8 9 10

00001

00002

00003

00004

00005

00006

BN ——y

ea < use

Axis configuration setting

1. Enter “Axis configuration setting”.
2. Double-click “Register ESI file”.

- B B 2= = s
a8 BEmRO; 11 Axis configuration setting TSN — ==
EEEE
Ku16EC Al vendors -
Setup max number o ares 16315 ®
Gontrl periodL) ms <] B viual axs

U 4, [Register ES fle]
elp.

3. Find the storage directory of the device description file ".xml" and open it.
4. Importing the “. XML" file.

|| 03023980-5SVB20MN-3Axis-V3.03.xml 2019/8/30 20:34 XML
| | 03024278-1S620M-Ecat_v2.6.8.xm| 2019/9/16 18 XML
[7] sv670_INT_EOE_1Axis_02002_240110.xml 2019712720 15:04 XML
|| SVB20N_ECAT.xml 2018/3/21 B:47 XML
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5. After the device description file is imported, you can start to add axes. You can also
set the control period in “Axis configuration setting”. The default control cycle is 1
ms and the minimum control cycle is 250 us.

6. You can add the axes needed through dragging or double-clicking. Select the
corresponding axis and set critical information such the Encoder resolution, Max.

motor speed, and Max. motor torque for this axis.

1] Axi configuration sett

File(®) EditE) Vi
sl 2

Ready

KV-XHIBEC

Setup max. number of axes

Contol period(L)

Servo
Axist

Soarch EEER
AU Allvendors -
5B novance
= [ SenvoDrives
[ sve70_1ads_vo .11 [Detailed seting requirec]
1 Vitual asis
i, Register ESI fle]

s No.(A) 1

Product name(N)

Vendor(V)

ST o

o

 Axis comment(C)

Encodr escutonte) [ Zsbieriome) <]eLsrer
] Custom(u)

e oo spests) 600000 o

Max motortorque(T)  350.00 %

Siave detailed seting(D).

[ oK

| Coma ]

END

< uss

7.You can add PDO setting in detailed setting of the slave.

® (G

File(®) Edit(E) View(V) Program(M) Script(S) Convert(A) Monitor/Simulator(N) Debug(®) Tool Window(W) —Help(H)

2hma0 By

{m Axis configuration setting

Slave detailed setting

DO mapping [Motion funcion setting|

[V o 0x1400)

[ PDO mapping name (index) PDO entry name Index Data size (bit)
Conohwora Bx6040:00
B v 01000 Target postion Ox607A:00 3
Touch probe funcion ox6082:00 0
g
Statuswora x60e1:00 G

P
Touch probe status.

Touch probe pos1 pos value
Touch probe pos2 pos value
Error code

Digital inputs

T )ew )

Bting required]

fpLsrev

min-1

8. If extension setting is needed, set Extension setting to Enable.
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0l 11] Axis configuration s X
KVXHIGES —
A At Allvendors -
Slove detailed setting n - - [===)!
re - H
Basic [PDO mapping 1 . 0 5
Faram Setingitem T
revision No
Explicit device ID check
Expicit Gevice ID
Explict device ID register
Exiension sefin
o
e uss

9. For motion function settings, you can double-click or click on the combo box (small
triangle icon) to select the PDO configuration needed from the dropdown list.

You can also right-click > Automatic assignment > Yes, in this way the assigned

contents will correspond to preceding PDO contents automatically.

During manual assignment, do not neglect any contents in the PDO mapping.
Otherwise, a pop-up window will be displayed to remind you of the missing

contents when you click OK. For Communication command at initialization, DC

setting, and Advanced settings, use the default values. After settings are done, click

Ol 111 Axis configuration se
Search
KvxioEc
A Alvendors -
Slave detailed setting I — e =)
: 10 73
[Bsic| FDO mapping ing | DG ssting | ] 9 3
Motion function map(H) n
[owecton Funcion name Frocess aata
Control word [mandatory] 0x1600; Outputs.0x6040.00; Controlword
Targetposiion
Change control moce <o assignment-
B oaeimt o ssgament-
5 o assignme
e feectonuard -
‘Slave axis parameter(S)
Parameter Seting tom =
iotrtype seecion - L
Electronic gear ratio(numerator) 1
Electronic gear ratio(denominator). 1
s Commend positianfsec
Lo
Detemimation tange of contacoraue ey
| T
‘ o Gance
& USB

10. After Slave detailed setting is done, the exclamation symbol disappears.
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1] Axis configuration setting " — |

Fle) EdiE) Vid — - —
EE KV-XH16EC
gy A Al vendors .
2 Setup max. number ot ares 1608 [ inovance
T -
; Contol perioat) prep— = [ SenoDrives -
= [ sveTo_tAds_v0.11 [Detailed setting required] 10 H
0 s T virual ais
L . [Register ES! file]
|
Sero
& onic 2 At
T Ais Noh) g
Prouctname(y)  svero_tAus V011
Vendort) novance
| ‘Axis comment(C)
Encoder resoluton(®) [ 2501 67108884) <] PLsrer
= Custom)
Max motor speecs) 600000 min-1
Max motortorque® 35000 %
_ ‘Slave detailed setting(D).
o
[Project [NRREY [ [ oama | i
Ready <uss

11. After adding the axes, click OK, and the following dialog box opens, asking you
whether to set up coordinate (namely electronic gear ratio) transformation.

BEma0 R us PRAPAHAXBESEE  FRHRIEH LS
EERERBTR/RG H | Editor - | Comments Comment 1
g x [Min X

2 3 4 H 6 I 7 8 I 9 10 H-

00001

00002

KV STUDIO

@B setino dota newed
V' Set up coordinate transformation?

00003,

00005

00006

[Froect ke . [™

Ready < UsB

o Click Yes and the coordinate transformation dialog box opens. Set mechanical
parameters and the coordinate unit based on actual conditions and click
Execute calculation. The software calculates the denominator and numerator
for coordinate transformation automatically and writes parameters to Axis
control setting automatically.
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FE EEE UE) S5 EEE Coordinate transformation calculation [Axis 1:]
1= 2 ma0 B us
SEREEBIRBA i

Project [bewR

Ready

3 x [Hsin ||| Opersion envronment
Mechanic configuration(M)

Ball screw =

=
Ball screw pich (P)

00003

Ball screwpitch
P

Coordinate unittv)

Gearraio
nloutput ais sidel(0)

m{motor ais sidel()

s control common sefing
Decimal place(s)
‘Siave device sefting

Encoder resolution(s)
[PLSIeY]

00004

Calculation result

00005 i

Senvo slectonic gear denominator(D)

Execute calculaton(E)

n operation environment, Number of PLS required for moving

00006

Goorinate transformation numerator

oK)

™1

% uss

e If you click No, you can click Tool > Coordinate transformation calculation > KV-
XH setting > Coordinate transformation calculation.

i v STUDI0 Edier VTS0

File(®) Edit®) View(V)
=R

==

Display

ZEERTRRBA

Program(M) Scrit(S) Convert(®)  Moritor/Simulator(N)  Debua(0)
"GO R us PR ABP Q"%

3 x [Hain X

Tool(T) | Window() _Help(H)
= UnitEditor()
Unit config,switch(N..
Setup logging/trace(L..
Setup device defaults...
Setup fle register(F)

cuisu

CPU mer acity setings d).

mment 1

7 8 T

00002

00003

LENCE S L4

00004

Unit common setting(U)

Auis control setting(A)
oint parameter(P)

Sync parameter(s)

Contact output seting(0)

Cam setting(€)

SV2 setting(V)

Coordinste transformation calculation(G)...
Importing the X setting ().
Opton(N)..

00005

00006

calculation

[

KV-XH zetting()
KV-SH zetting(5)

KV-LH setting(Q)

KV-MU/MC setting(T)
KV-H208/408/206 setting(M)
MV-L40 setting(¥)

KV-XLE setting(E)

KV-XL setting(l)

KV-L2'V setting(?)

KV-LE2'V sefting(V)
KV-EP21V setting(R)
KV-LM21V setting@)
KV-CL20 setting(C)

KV-DN20 setiing(D)

[

< uss

Axis control setting

1. To open axis control setting, click Tool > Axis configuration setting > KV-XH setting >
Axis control setting, or click Axis control setting under Project.
2. In axis control setting, you can set items including Unit coordinate transformation,
Software limit coord, Axis error, Axis control function, Common in position control,
Operation speed, and JOG.
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iew(V) Program(M) Script(S) Convert(A) Monitor/Simulator(N) Debug(D) | Tool(T) | Window(W) _Help(H)

2L mLO R us - BRADR Q| = UnitkdioW ctr+u
EPe o :rm cc‘mﬁg. switch() S =
etup logging/irace(L)..
811 hcis controd settine x [HGIRIIN] DI I .
[ Setup device defaults(V).
Viewfiter?)  [Display level]Al Setup fle registert® R
CPU memor ity sett ist -
Unitof coord ety e PLs -
Place of decimal point Message editor(7).
Unitcoordinate |360 degree display Builtin ethernet setting(®) » >
ransformation selection
Cooranate transformation nurr by, _Axis configuration sefting(X).. KV-XH setting(X) >
Coorcinate GaNS1ormaton SeN( B Uit common setting(U) KV-SH setting() ,
Softimitcoorainate sysetm | = "
Softimit (1) s control setting(A) KV-LH setting(@) ,
P o KV-ML/MC setting(T) »
Sotimit (). x ek
A e @ Sync parameter(s) KV-H05/405206 seingM)
s eror seling | setting(0) MV-L40 seting (V) ,
deleclon Xl ©  Cam seting(©) v | KUXE settng®) ,
B SV seting) KV-XL setting) ,
. KV-L2°V setting(®) ,
arron) 2 Iculationt
fuis control funciion | Molor otate direclion Importing the XH setting fle().. KV-LE2'V setting(V) >
ervo OFF iming o KV-EP21V setting(R) ,
KV-LM21V setin ,
Servo end range =)
Backlash compensation movement B KV-CL20 setting(©)
Speed swiching selection Continuous e KV-DN20 seting()
(S Selectaccelerationdeceleraton sefing ®
ool | Selectinear ntrpolation speed Synihesized speed
Select helcal nferpolaion speed s sininesized speed
electinching o
0FLSs
ax. 50000 PLSS|
10 PLSIms|
Operation speed ame
N rato 100%)
10PLSIsims
ane e

Display fvis configuration setting “uss

Running setting
Homing

Before homing, assign (+) limit switch, (-) limit switch, and Origin sensor in Motion
function setting under Axis configuration setting to each bit of 60FDh. 60FDh is
defined as follows:

bit0: negative limit; bitl: positive limit; bit2: home switch; bit16...bit20 correspond to
DI1...DIS5 respectively.

In automatic assignment, you need to assign (+) limit switch, (-) limit switch, and
origin sensor manually, you can assign them to corresponding bits of 60FDh based on

the relation shown in the following figure or to bit16...bit20, in this case, you also
need to assign them to corresponding Dls of the servo drive.
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111 Axis configur

File(F) Edit) Vi

KV-XHIGEC
Setup max number of ares

16 axes

Al Al vendors -

lave detailed setting

48 Inovance.

Basic |

OC setting

Motion function map(h)
Direction: Function name Process data
Positive <No assignment>
legative <No assignment-
¥6041:00: Statusword
oxt Toueh probe status
6089.00: Touch probe status
rigin sensor oxt Toueh probe status

<No assignment>

Be Stopsensor

input

<No assignment-

¥6064:00: Position actual value

osition control - latching status

<No assignment-

osition

assignment>

[y

Slave axis parameter(S)

Parameter

Elecironic gear ratio(numerator)

Speed unit

Detemimation range of contact toraue

Elecronic gear ratio(denominator)

Speed unitcoefficient

5emni item B

Motor type selection

Set the restriction parameters for homing in Axis control setting > Origin return. The
following homing methods are available. For detailed trajectories, see the KV-XH16EC
User’s Manual of Keyence.
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Default Value range Description
DOG type (with phase | Decelerating upon DOG signal input and homing
Z) through phase Z signal
DOG type (without Decelerating upon DOG signal input and homing
phase Z) through falling edge of DOG signal
Pausing after moving based on Dog ON upon DOG
i L signal input.
(I?NOitGhtyEaeSJeo%glng Then moving to the homing direction through
P position-type speed control and homing with phase Z
signal.
DOG-type jogging Moving based on Dog ON upon DOG signal input
(without phase Z) before homing
Homing executed when the ON duration of the
DOG type (contact) torque limit signal keeps longer than the
DOG type compression torque time upon DOG signal input
(with Origin sensor and Homing executed in the initial phase Z position after
phase Z) | phase Z the origin sensor is ON

Rising edge of origin
sensor

Homing executed through the rising edge of the
origin sensor

Middle point of origin
sensor (without phase
Z)

Taking the middle point of the ON range of origin
sensor as the origin and comparing it with that in
"Rising edge of origin sensor". Even if the light-
receptive performance of the origin sensor degrades,
the homing position can hardly change with the time.

Rising edge of limit
switch

Homing executed with the limit switch in the
negative direction (direction where the current
coordinate decreases) acting as the origin sensor

Immediate homing of
phase Z

Homing executed with phase Z signal

Data setting type

Taking current coordinate as the origin coordinate

The following homing methods are available in IS620N and SV67ON-INT series servo

drives.
No. Homing mode IS620N SVETON-INT
1 DOG-type (with phase oK oK
2)
DOG-type (without
2| hase 2) OK 0K
DOG-type jogging
3 (with phase 2) No No
DOG-type jogging
4 (without phase 2) No No
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Homing is available, but
the reference coordinate
after homing is not 0.

5 DOG-type (contact) OK Updating to the xml
coordinate of IS620N zeros
out the reference
coordinate.

Home sensor and

phase Z OK OK

Rising edge of origin
sensor

Middle point of origin
sensor

OK OK

No No

Homing is available, but | Homing is available, but
the reference coordinate | the reference coordinate
after homing is not 0. after homing is not 0.

Rising edge of limit
switch

Immediate homing of

phase Z OK OK

10

Positioning

Set the unit coordinate transformation properly before positioning. The unit
coordinate transformation is "PLS" by default, which allows no modification on the
numerator or denominator. Assume N revolutions are required by the servo drive, in
this case, the number of commands that need to be sent by the host controller is N x
Pulses per revolution. If coordinate transformation calculation has been executed, the
unit coordinate transformation parameters will correspond to the unit transformation
results automatically.

1. To set the motion profile of the servo drive, click Tool > Point parameter.

iew(V) ) ScriptS) ComverttA) Monitor/Simulator(N) Debua(D) | Tool(T) | Window(W) _Help(H)
a5 mLO R us - BFAB QR % = Ut cuiru
EEBBa Uit config. switch(N).. ment 1
ey x1 Setup logging/tracef().
s contral zetting = . -
Viewfiter®)  [Display level]All Setup il reg R
€PU memor st
Unitof coord v
Place of decimal point Message edit -
Unitcoordinate 360 degree display Builtin ethernet setting(6) » Mo =
ranstormation o
Goordinate transfomation nur by, Axis configuration setting(X).. KV-XH setting(X) >
Goordinate transformation den{ B i common settin KV-SH setiing(s 5
Sottimitcooranate sysem | B U N =)
Soiimit() s control setting(d) KV-LH setting(Q) ,
P o KV-MLMC setting(T) ,
Softlmit () ®  Sync parameter) KV-H205/405/20G setting(™)  +
s e i sefting | Contact output seting(0) MV-L40 setting 1) ,
© Camsetting(© , KV-XLE setting(®) ,
Stop method (sofimit) . SV2 setingV) KV-XU setting(L) ,
Stop method (extema imif KV-L2% cetting®) 5
Stop melhod (other errrs) Coordinate transformation calculation(). " setinl
s ool funcion  Niotorotate diecton Importing the XH seting fle(). KV-LE2'V settingV) ,
SenoOFFamig_ OptionN)— KV-EP21V setting(R) ,
KV-LM21V settin ,
Sewo end range )
Back\zsncumnensaﬂm;‘l:\:v:emem' ] B KV-CL20 setting(C)
e time o .
Speed switching selection | Continuous| T _KV-DN20 seting(®)
C Select acceleration/deceleration sefing Rt
D elect inear ] | Synthesized speed!
eloct helical [ ——
aton sarting speed 0FLSs
| s0000 LSk
peration accel ratetime 10 PLS/sims
peration acceleration curve. ]
|Operation acceleration SNrao | 100%
peration decel rateftime | 10 PLSIsims
Operation deceleration curve B
Proec: [NEER Comoration Aacainsaton SLrai 1 anns. ~
Display point parameter < use
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Set the target coordinate and speed per positioning segment as needed. After
settings are done, you can call the corresponding point number through the
program to start operation.

2. You can preview the parameter trajectory through the following short-cut.

File(F) Edit([E) View(V) Program(M) Script(S) Convert(A) Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)
AEHEPRE SR B us PVARPQAHESESBEE
EEREERTDRS [ | Editor - Comments Comment 1 -
01 Toint parancter x| TRAE SRR 111 Bisplay point parsneter trajectory Bx

PointNo(N)[18 '+ as(A{aus1 v Execute calculatior

Rolaton aecion uring terpoaton nterpol
No.)oxs|  Operatonmode | Targetcoordinste | Speed DT S op
Single/PositionINC 0PLS 1000 PLS/s -
SinglePostionNG oS oopss
SinglePosiionNG oPs  omopss B
Singlostiani oPs  oopss
SinglePosiionNC oPs  omopss o
SinlePosiionic oPs  oopLss
SinglePosiionNG oFLs  1o00pLss 0
SinlePostioniic oS opiss
Sinleostioniic oPs  opiss 04
Sinleostionivc oms  0piss
‘Single/Position/INC 0PLS. 1000 PLSIs 02
SinlePostioniie oms  opiss .
SingleosiionNG orLs 1000 PLSs « 2w = w i
SinlePostioniG oms  opiss
SinglePostionNC oms  oopiss
SinglePostionNG oms  opiss
SingaPostionNG oris onopiss X
Singleostianic oRs  oo0pss 0
SinglePosiionic ops  oopss
SinglePosiionNC oPs  omopss o
SinglePostioniic oPs  oopLss o 0z os o8 08 1
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3. You can write ladder diagrams through regular methods. You can also use the
following short-cut method provided by KEYENCE.

a. Drag down the Point parameter window with the left mouse button, and zoom
out the window to put it in a proper place.

Fle(f) EdiE) View(V) Program(M) Script(S) Comvert(d) Monitor/Simulator(N) Debug(®) Tool) Window(W) Help(H)

-] 2Ema@ R us iPRAPARSESEE
= H TR R G [ editor - Comments Comment 1 -

et 1 toint pureter ARSI RRS o
oeaymosety (ot -|[EEETE@

e
No luts|  Operstonmade | Tagstcooinste | Spesa"aen recion cunng interplton erposton Contnuous mose b o1
1/ 1 Single/PositionINC =] 0PLS 1000 PLS/s. wait 0
21 Sgepostonnis oms  woniss wat o
571 Snerotowne oS omss war o
D1 Sndeostioni RS omss vt o
s i Sneromonno oms  rwmss e o
o1 Snerostowc oRS 0P a0
71 Snomeosmonc oms  nwmss wat o
G 1 Snaerostowne oRS omss a0
o 1 Snomeosmonic s womss vt o
01| Soorosionmic oRs  opiss a0
11 Sngaposton oS omss war o
21 SnePostonig oRS  omis wat o
1 Shoerostonmo oms  nomss wa o
1 Snaeposton omS 0miss wat o
51 Scapostonis oms  nwomss wat o
16 1| Shorostionmo oRS 0piss a0
71 Seostionino oms  womss wat o
11| Shoerosionic oRS  opis a0
91 Sngapostono s oomss wat 0
20 1 SncePostone oRS  mis wat o
21 Sneroatowno oS womss wat o
2 1 Snaepostow RS  omss a0
51 Sncepostoni oms  rwnss wat o
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B 1 Sneeosmonc oms  nwomss wat o
S 1 Sincepostion oRS omiss a0
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291 Snoaposton oS womss war o
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e S

Ready % uss

b. Move the mouse to the point parameter, such as "No.1-Axis1", and wait until the
mouse icon to change from an arrow to a small hand. Then drag towards the
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program edit interface with the right mouse button, and the following short-cut
pops out.

B @R use iPRAPARSESEE
2 T Rk G | Edior - | Comments Comment 1
3 x min x
T 2 3 4 H 3 7 8 ) 10 I

00001
Operation enable
106

Origin return
Positoning control
Change target coordinates / speed & L

Chnge trgt coodinates g eecuin —— e o)

Change speed during execution

Error dlear Specd Rotaton airection during |
& speedcontol | ¢—|
0PLS 1000 PLSs

FI)
21| SinglePositonNG opLs 1000 PLSIs
31| SinglepositoniNG 0FLs 1000 FLSIs
31| SinglePositonNG opLs 1000PLSIs
5[4 SingePositonne orLs 1000 PLSIs
6 1| SingleRosiionNG oFLs 1000 FLSIs
74 silemositone oris 1000PLSIs
81| SingleFositonNG oFLs 1000 FLSIs
o 1 SigleRositonNG orLs 1000PLSIs
70 1 SinglePosiionING opLs 1000 PLSIs
11 1| SinglefPositionNC. 0PLS 1000 PLSs & [

r=— |

< uss

c. Select the desired function.
If the operation is enabled, click it to automatically generate a DEMO program.
Then designate the part in red as the relay needed. After these actions are done,
this function is done compiling.

Fle(®) EditE) View(V) Program(M) Script(S) Comvert(d) Monitor/Simulator(N) Debug(®) Tool) Window(W) Help(H)

2|5 BE Mm@ R use cPVAPOERSESEE S RLRLZY PR
§ 2L R YR | Edior ~ | Comments Comment 1
x
T 2 3 4 5 3 7 8 9 10 I
operation =
Enable R34000
k
R34305
Keddd\/LUV‘\D
RA0600  R40905 Tetedrelay|
operation
EnableErr.

R40601
4

< uss

4. Unit monitor
The unit monitor supports monitoring on the operating state of KV-XH16EC or the

internal data.
a. Open “Unit monitor”. There are three ways:
e Select the unit to be monitored and right-click to select Unit monitor in the
short-cut menu.
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itor/Simator(N)  Debua(D) Tool) Window(W) ~Hel
QR 4 BPOH%E 5

BIBHG 0 epm % om [ correr 51

5 x [ian %]

Ip(H)

T T 2 T 3 T 4 T H T 3 T 7 T 8 T 9 T 10 -
HRO00 34000 3
}
it tracing )
Tl runch . #34305
Synchronous controls)
)
MROOL  R34314 #34313
00003
S5s
NRO02  R34313 ®34314
0004
i
HR003 R34315
il
00005
i)

03ms 1T Ethernet  192168.0.10

|_RUN

e Double-click with left mouse button to open the Unit monitor.
e Right-click the blank section in the main program to select Unit monitor in
the pop-up menu.

B KV STUDIO -{MionoR KVE7SE0I
File(F) Edit(E) View(V) Program(M) Script(S) Convert{A) Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)
@ Wt [Routng seting 1 6 POREBEEDE
BERTRbEOe>m =
= 5 x[an x
R B 8 [ 9 [ D H
MRDD‘O R34000
f
0001
50000
R34305
00002 B
Piics
MROGL R34 Mnemonics list(N)... R34313
00003 eal time chort monitor
00003 EJ Real time chart monitor(H)
Unit Monftor(@)..
Sultin funcion monito(C).
MR0O02 R34313 R34314
00004
58506
Rung seting®) ,
MROO3 himet) 4 R34315
} Setdipl ,
P Setup scipt) ,
Argument/Label Display/Hide(A)

Forced set/reset register( >

b. The unit monitor displays the operating state of each axis.

1). To change the operating state of the monitor item, click Monitor item setting
on the top right corner.
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 Unit Monit
S e S

Operation enable Operation ready  Unit error
O} ® ®

MName of connected equipment
Mode:

Current coordinate

Command coordinate
Feedback position

Current speed

Command speed

Positioning speed override
Feedback speed monior
Feedback torgue monitor
Position deviation monitor

Vendor ID monitor

Produd code monitor

Line connection order

Curment coordinate when s1op Sensor is etected
Mumber of imes of stop sensor detection

Driver alarm code

Axis efror

Axis waming

Axis eantrol in progress

TKUXH1BEC]T]

S

Wait]

Manitor disabled
0PLS

-BPLS

0PLS
0PLS

0PLSS
0PLSE

100 %

-0.03 min-1
0.00%
0FLS
0x00100000|
Dx000CO 10D

1
0PLS

0
000

E Conirol Cycle Maximum Value

[ Digplay avis sefing 1 [ Monitar ilem setting ]

Error clear vJ l% Trial run

)

Mo emors

=

2). To check whether 1/0 signals such as limit switch signals and origin sensor

signals are normal, open Unit monitor and find the corresponding monitoring

position.

If corresponding message is received, a small black circle will be displayed.
i

Ynit Mopitor S

|| Operation enable Operation ready ~ Unit error

® ® ®

TKVKH1GEC]]

Name of

Mode

| Current coorainata
Command i

Feedback position

Mechanical coordinate

|Current speed
|Command speed
FPositioning speed override

Feedback speed monitor

Feedback torque monitar

| Posilion deviation manitor
| Vendor 1D monitor
Praduct code maonitor

Line ion order

Current coordinate when stop sensor is detected

| Mumber of times of slop sensor detection
| Driver alarm code
Auxis ermor

Axis waming

Axis conlrol in progress

[ ot

Display aus setting ] [ Monitor item setiing ]

Error clear —J l‘% Trial run

-

o emors

The error state of the unit can also be displayed in the Unit monitor. The axis
error can be cleared using the Error clear button in the bottom right.
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6.4.4.3 Trial Run

In trial run, actions can be acknowledged directly, without the need for programming
ladder diagrams.

1. You can find the Trial run button at the bottom right of the unit monitor interface.

2. Select the control mode from positioning control, speed control, and torque
control.

3. Then, select the object axis for trial run.

Note

If trial run is executed in the speed control mode or torque control mode, a warning will be
reported. To execute trial run, set the control mode to position control.

The following introduces trial run = positioning control.

S KV STUDIO ‘{Monitor KV-7500] .
Fle() EdiE) ViewV) Program(M) ScriptS) Convert(d) Monitor/Simulator(N) Debug(d) ToolM Window(W) Help(H)
@ |} Bt [Routing seting - ARGECEE
ir) F——
Trial run [Positioning controll- Unitl - AxisL: - KV-XH16EC

B coccee oo #3400

so " Cancalsana
ine co s eror ) [NERGRERR
curentd)

Number
Drver i

s erof S [
N

- direclion— direction

Inching R34305

R34313
Trial un

© Cont opera
A[[Wait None
wait None

1000PLSIS Wait-None R34314

SinglePositionN

B Deceistop

R34315

——--- Scan=_0.03ms I¥ Ethernet 192.168.0.10

1. OP enable/Servo ON.
Unrelated to the status of the ladder diagram program. OP enable and Servo ON
can be executed through Commissioning. After operations are done, the Operation
ready and Servo ready indicators turn green. To ensure safety, set the CPU unit to
PROG mode and execute operations again after stopping ladder diagram program.

Confirm the following items when the Servo ready indicator is not in green.

No error occurs on the axis.

No alarm occurs on the servo drive.

The main circuit power supply of the servo drive is switched on.
The Ethernet cable is connected.
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. Axis error/Error clear
Check the error details and clear the error. After rectifying the error cause, click the
Clear button to clear the error.

.JOG.
Click the "FWD" and "REV" buttons to perform JOG operation in forward/reverse
directions respectively. The jogging speed is the value in General Axis Control
Settings—>JOG High Speed multiplied by a ratio. You can set the ratio at a 1%
increment between 10% and 100%.

. Inching.
Click the "FWD" and "REV" buttons to perform inching in forward/reverse directions
respectively. The inching runs at the speed specified in General Axis Control
Settings—JOG Start Speed. The inching runs with the movement specified in
General Axis Control Settings—JOG Inch Movement.

. Origin return
Click the Origin return button to execute homing.

. Teaching
Click the Acquire button to save current command coordinate value to the buffer
memory of the target coordinate of the designated point number. The teaching
function is available only in the online edit mode. The teaching value will also be
reflected to the buffer memory and the point parameter.

. Trial run
Designate a point number and click the Start button to execute point positioning.
To stop operation, click the Stop button. Clicking the 1 point operation button
makes the servo drive execute positioning of one point. Clicking the Cont.
operation button makes the servo drive execute positioning of ten points at most.
Clicking the Repeat button makes the servo drive return to the point in the first row
and execute positioning repeatedly after positioning of the point in the last row is
done. The time interval between points can be set to a value within 0.1s to 20.0s.

. Changing current coordinate
Click Command coordinate and the Changing current coordinate dialog box opens.
Enter the coordinate needing to be changed and click the Change button to change
the current coordinate of the axis in trial run, and then close the Changing current
coordinate dialog box. If you click the Close button after changing current
coordinate, the Changing current coordinate dialog box will be closed with current
coordinate unchanged.

-197-



Communication Settings Example

Ay clrl in prog
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