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Preface

Preface

Thank you for purchasing SV660C series servo drives equipped with CANopen fieldbus function.

The SV660C series servo drive is integrated with CANopen communication function, which covers all the
products of this series. The CANopen communication function enables the SV660C series servo drive to
be connected to the high-speed CANopen communication network to achieve fieldbus control.

This user guide presents CANopen-related applications only. For other general functions, see SV660P
Series Servo Drive Advanced User Guide. Contact our technical support if you have any question
concerning use of the CANopen function.

Documents provided by Inovance are subject to change without notice due to continuous product
improvement.

Safety Instructions

@ The drawings in the user 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 described in the user guide.

@ The drawings in the user guide are shown for descriptions only and may not match the product you purchased.

@ This user guide is subject to change without notice due to product upgrade, specification modifications as well
as efforts to improve the accuracy and convenience of the user guide.

@ Ifthe user guide is damaged or lost, contact our regional agents or customer service centers to order the user
guide.

@ Contact our customer service centers for concerns during use.

Unpacking Inspection

Check the following items upon unpacking.

ltems Description

Check whether the delivered product | Check whether the product model and specifications shown on the packing
complies with your order. box comply with your order.

Check whether the overall appearance of the product is intact. If there is any

Check whether the product is intact. o o )
part missing or damaged, contact Inovance or your supplier immediately.

Revision History

Date Version Description
April 2020 A00 First release
August 2020 A0l Deleted the service hotline.

€ Improved contents in section 2.3.
September 2020 | A02 o o )
@ Deleted descriptions for units in section 4.2.




Safety Instructions

Safety Instructions

Safety Precautions

1)

Before installing, using, and maintaining this equipment, read the safety information and
precautions thoroughly, and comply with them during operations.

To ensure the safety of humans and equipment, follow the signs on the equipment and all the safety
instructions in this user guide.

"CAUTION", "WARNING", and "DANGER" items in the user guide do not indicate all safety precautions
that need to be followed; instead, they just supplement the safety precautions.

Use this equipment according to the designated environment requirements. Damage caused by
improper usage 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 severe personal
A DANGER Py P

injuries or even death.

Indicates that failure to comply with the notice may result in severe personal
AWARNI NG Py Y P

injuries or even death.

Indicates that failure to comply with the notice may result in minor or moderate
/A\ cauTION

personal injuries or equipment damage.

Safety Instructions

Unpacking

A\ cauTion

@ Check whether the packing is intact and whether there is damage, water seepage, damp, and deformation.
@ Unpack the package by following the package sequence. Do not hit the package with force.
@ Check whether there are damage, rust, or injuries on the surface of the equipment or equipment accessories.

@ Check whether the number of packing materials is consistent with the packing list.

AWARNING

@ Do notinstall the equipment if you find damage, rust, or indications of use on the equipment or accessories.
@ Do not install the equipment if you find water seepage, component missing or damage upon unpacking.

@ Do not install the equipment if you find the packing list does not conform to the equipment you received.
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Storage and Transportation

ACAUTION

@ Store and transport this equipment based on the storage and transportation requirements for humidity and
temperature.

@ Avoid transporting the equipment in environments such as water splashing, rain, direct sunlight, strong electric
field, strong magnetic field, and strong vibration.

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

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

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

AWARNING

@ Use professional loading and unloading equipment to carry large-scale or heavy equipment.

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

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

@ Never stand or stay below the equipment when the equipment is lifted by hoisting equipment.

Installation

AWARNING

@ Thoroughly read the safety instructions and user guide before installation.

@ Do not modify this equipment.

@ Do not rotate the equipment components or loosen fixed bolts (especially those marked in red) on equipment
components.

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

€ When this equipment is installed in a cabinet or final equipment, protection measures such as a fireproof
enclosure, electrical enclosure, or mechanical enclosure must be provided. The IP rating must meet IEC
standards and local laws and regulations.

A DANGER

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

@ Installation, wiring, maintenance, inspection, or parts replacement must be performed by only experienced
personnel who have been trained with necessary electrical information.

@ Installation personnel must be familiar with equipment installation requirements and relevant technical
materials.

@ Before installing equipment with strong electromagnetic interference, such as a transformer, install an
electromagnetic shielding device for this equipment to prevent malfunctions.
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Wiring

A DANGER

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

@ Never perform wiring at power-on. Failure to comply will result in an electric shock.

@ Before wiring, cut off all equipment power supplies. Wait at least 15 minutes before further operations because
residual voltage exists after power-off.

@ Make sure that the equipment is well grounded. Failure to comply will result in an electric shock.

@ During wiring, follow the proper electrostatic discharge (ESD) procedures, and wear an antistatic wrist strap.
Failure to comply will result in damage to internal equipment circuits.

AWARNING

@ Never connect the power cable to output terminals of the equipment. Failure to comply may cause equipment
damage or even afire.

€ When connecting a drive with the motor, make sure that the phase sequences of the drive and motor terminals
are consistent to prevent reverse motor rotation.

@ Wiring cables must meet diameter and shielding requirements. The shielding layer of the shielded cable must be
reliably grounded at one end.

@ After wiring, make sure that no screws are fallen and cables are exposed in the equipment.

Power-on

A DANGER

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

@ Before power-on, make sure that the power supply meets equipment requirements to prevent equipment
damage or even a fire.

@ At power-on, unexpected operations may be triggered on the equipment. Therefore, stay away from the
equipment.

@ After power-on, do not open the cabinet door and protective cover of the equipment. Failure to comply will result
in an electric shock.

@ Do not touch any wiring terminals at power-on. Failure to comply will result in an electric shock.

€ Do not remove any part of the equipment at power-on. Failure to comply will result in an electric shock.

Operation

A DANGER

@ Do not touch any wiring terminals during operation. Failure to comply will result in an electric shock.

@ Do not remove any part of the equipment during operation. Failure to comply will result in an electric shock.

€ Do not touch the equipment shell, fan, or resistor for temperature detection. Failure to comply will result in heat
injuries.

@ Signal detection must be performed by only professionals during operation. Failure to comply will result in
personal injuries or equipment damage.
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AWARNING

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

@ Do not start or stop the equipment using the contactor. Failure to comply may result in equipment damage.

Maintenance

A DANGER

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

€ Do not maintain the equipment at power-on. Failure to comply will result in an electric shock.

@ Before maintenance, cut off all equipment power supplies and wait at least 15 minutes.

AWARNING

@ Perform daily and periodic inspection and maintenance for the equipment according to maintenance
requirements and keep a maintenance record.

Repair

A DANGER

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

@ Do not repair the equipment at power-on. Failure to comply will result in an electric shock.

@ Before inspection and repair, cut off all equipment power supplies and wait at least 15 minutes.

AWARNING

@ Require for repair services according to the product warranty agreement.

€ When the equipment is faulty or damaged, require professionals to perform troubleshooting and repair by
following repair instructions and keep a repair record.

@ Replace quick-wear parts of the equipment according to the replacement guide.
@ Do not operate damaged equipment. Failure to comply may result in worse damage.

@ After the equipment is replaced, perform wiring inspection and parameter settings again.

Disposal

AWARNING

@ Dispose of retired equipment by following local regulations or standards. Failure to comply may result in
property damage, personal injuries, or even death.

@ Recycle retired equipment by following industry waste disposal standards to avoid environmental pollution.
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Safety Signs
B Description of safety signs in the user guide

Read the user guide before installation and operation.

Reliably ground the system and equipment.
Danger!

High temperature!

Prevent personal injuries caused by machines.

High voltage!

PREEO=

, Wait 15 minutes before further operations.
/.7 15min

B Description of safety signs on the equipment

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

Safety Sign Description

Y[ 5 Never fail to connect the Protective Earth (PE) terminal.

Read the user guide and follow the safety instructions before use.

DANGER

i R To prevent the risk of electric shock, do not touch terminals within 15

Hazardous minutes after cutting off the power supply.
Voltage

NN
e T

To prevent the risk of burning, do not touch the heatsink when the power

A supply is ON.

Temperature
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1 Product Information

1 Product Information

1.1 Nameplate and Model Number

Code Product Family -[ Code Installation Mode
Baseplate installation
i Servo I standard)
Code Product Series Code Rated Current
660 660 series 1R6 16A
2R8 2.8A
Code Product Type
3R5 35A
P Pulse type
P 5R4 54A
A CANlink
5R5 55A
C CANopen
TR6 T6A
Code Voltage Class
8R4 8.4A
S 220V
012 12A
T 380V
017 17A
021 21A
026 26A
Nameplate
Product MODEL: SV660CS2R8I Certifications
model
Rated input INPUT:  1PH AC 200-240V 4.6A 50/60Hz
Rated
ni:;e)ut OUTPUT: 3PH AC 0-240V 2.8A 0-400Hz 400W
Serial No. 01050202 XXXXXXXX

S/N:
LA AR

Suzhou Inovance Technology Co.,Ltd.

Figure 1-1 Servo drive nameplate and model number

1.2 Comprehensive Performance Parameters

Table 1-1 Comprehensive performance parameters

Iltem Description
Link layer protocol CAN bus
Application layer protocol CANopen protocol
CAN-ID type 11bit-CAN2.0A
Baud rate 500 Kbit/s (default)

1 Mbit/s, 250 Kbit/s, 125 Kbit/s, 100 Kbit/s, 50 Kbit/s, and 20 Kbit/s

Maximum station No. 63
CAN frame length 0 bytes to 8 bytes

CAN frame types in the

L Data frame, remote frame
application layer




1 Product Information

ltem Description

Termination resistor 1200

@ CiA-301V4.02: CANopen application layer and communication profile

Supported profiles ) ) )
@ DSP-402 V3.0: drive and motion control profile

@ NMT: Network Management system
@ SDO: Service Data Object
@ PDO: Process Data Object

@ Device monitoring: including node guarding and heartbeat

Available services

4 SYNC: including synchronous generator and synchronous reception, applied to
PDO transmission

PDO transmission types Time trigger, event trigger, synchronous trigger

Number of supported PDOs 4 RPDOs, 4 TPDOs

SDO transmission modes Expedited SDO transmission, segmented SDO transmission

@ Profile position mode
@ Profile velocity mode
Supported operation modes @ Profile torque mode

€ Homing mode

@ Interpolation mode

The CANopen communication function supports the following seven kinds of baud rates. The
communication distance is related to the baud rate and the communication cable.

Table 1-2 Supported baud rates

Baud Rate (bps) 1M 500 K 250K 125K 100 K 50K 20K

1000 1000

Length (m) 25 100 250 500 500

Table 1-3 Relation among CAN communication transmission distance, baud rate, and nodes

No. Transmission Distance Rate Number of Nodes Cable Diameter
1 25m 1 Mbps 64 0.205 mm’
2 95 m 500 Kbps 64 0.34 mm’
3 560 m 100 Kbps 64 0.5 mm’
4 1100 m 50 Kbps 64 0.75 mm’

The cable diameter, which may has little impact on the transmission distance in CAN communication,
must be as large as possible. The following table lists the transmission distance between two nodes

under different cable diameters and baud rates.

Table 1-4 Relation between cable diameter and transmission distance

Cable Diameter 500 Kbps 1 Mbps
3x0.3 mm’ 95m 30m
3x0.5 mm’ 95m 30m
3x0.75 mm’ 100 m 30m




2 Wiring

2 Wiring

The two RJ45 terminals of the SV660C series servo drive, as shown in the following figure, are CANopen
communication ports and also serve as CN3 and CN4 ports of general-purpose products.

CN3/CN4

CANH

CANL

\

RS485-

RS232-TXD)

CGND
RS485+

RS232-RXDy

GND

LTLOLOLOL00000000000 00000000000
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ Vord
LT7L7L7

A

Figure 2-1 Position of CANopen communication ports

Pins of these two ports are internally connected. The following table describes definitions of the pins.
CAN interface connectors are configured with the CANH, CANL, and CGND pins at least.

Table 2-1 Pin definition of communication signal connector

Signal
Pin No. & Definition Terminal Pin Layout
Name
1 CANH o
CAN communication port
2 CANL
3 CGND CAN communication ground
4 RS485+
RS485 communication port
5 RS485-

RS232 transmission end, connected to the receiving

6 RS232-TXD end of the host controller

O N[O |[D|WIN |

RS232 receiving end, connected to the transmitting
end of the host controller

8 GND Ground

7 RS232-RXD

|

Enclosure PE Shield




2 Wiring

e
The connection to CGND greatly improves the anti-interference performance of the CAN interface.

NOTE

2.1 CAN Communication Cable

1) CAN communication cable for PLC

The following figure shows the cable (model: S6-L-T02-2.0) connecting the servo drive and the PLC
during CAN communication networking.

—

A

B

Figure 2-2 Outline drawing of the communication cable (model: S6-L-T02-2.0) between the servo drive
and PLC

Table 2-2 Pin connection relation of the communication cable (model: S6-L-T02-2.0) between the servo
drive and PLC

RJ45 on the Servo Drive Side (A) PLC Side (B)
Comn_wr;;iecation Signal Name Pin No. Comn_wr;ziecation Signal Name Pin No.
CANH 1 CANH 1
CAN CANL 2 CAN CANL 2
CGND 3 CGND 3
- PE (shield) Enclosure - PE (shield) Enclosure

2) CAN communication cable for multiple servo drives connected in parallel

The following figure shows the cable (model: S6-L-T01-0.3) for multiple servo drives connected in parallel
during CAN communication networking.

=

A

[

i

B

Figure 2-3 Outline drawing of the communication cable (model: S6-L-T01-0.3) for multiple drives

connected in parallel

Table 2-3 Pin connection relation of the communication cable (model: S6-L-T01-0.3) for multiple servo

drives connected in parallel (pins in CAN group used only)

RJ45 on the Servo Drive Side (A) RJ45 on the Servo Drive Side (B)
Comn;l;;;cation Signal Name Pin No. Comn};giacation Signal Name Pin No.
CANH 1 CANH 1
CAN CANL 2 CAN CANL 2
CGND 3 CGND 3
PE (shield) Enclosure - PE (shield) Enclosure

-14-
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2.2 CAN Communication Bus and Multi-node Connection Mode

CANopen
master

<0.3m

<0.3m <0.3m

/g”iiiiiiiiiifiififé’é’iiiii}’ /|
8l T 1
e (i e

@e@rm‘o )._‘

Figure 2-4 CAN communication network topology

The CAN communication network is connected in the bus mode, as shown in Figure 2-4.

CAN transceivers are mounted on the bus. Each branch must be shorter than 0.3 m. Otherwise, reflection
may occur, causing communication errors.

CANopen
master

CANH  CANL  CGND

1200

Figure 2-5 Wiring of CANopen

B [tisrecommended to use shielded twisted pairs for connection. Connect two 120 Q termination
resistors to each end of the bus to prevent signal reflection. Single-point grounding is generally used
for the shield.

B Use a multimeter to measure the resistance between CANH and CANL to check whether the
termination resistor is proper. The normal resistance is around 60 Q (two resistors connected in
parallel).

Up to 64 devices can be mounted.

When CAN devices communicate over a long distance, CGND of different CAN circuits must be mutually
connected to ensure the reference potential of different communication devices is the same.

-15-
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2.3 Recommended Twisted Pairs for CAN Communication

B The following figure shows the CAN bus topology in a daisy chain mode. It is recommended to use
shielded twisted pairs for CAN bus connection. Connect a 120-Q termination resistor on each end of
the bus to prevent signal reflection. The reference grounds of CAN signals of all the nodes (up to 64

nodes) are connected together.

24V power|
suprly CAN bus / /
[

CANH [
= Y A—— T\
1200 \ / \ / CGND \ [\ / \ \ 1200
Termintion VN /] N7\ / T Termiation
resistor resistor
VvV 1 V_V V Y,
tﬁon"vea the shield
e shield — L the shie
toPE. 24V CANH @ CANL CGND CANH  CANL CGND CANH CANL CGND
o o o
Set the termination Set the termination
resistor. resistor.
PLC Drive slave 1 Drive slave n

Figure 2-6 CAN bus topology

B The transmission distance of the CAN bus is directly related to the baud rate and the communication

cable, as shown in the following table.

No. Transmission Distance Baud Rate Number of Nodes Cross Sectional Area
1 25m 1 Mbps 64 0.205 mm?
2 95m 500 kbps 64 0.34 mm’
3 560 m 100 kbps 64 0.5mm’
4 1100 m 50 kbps 64 0.75 mm’

2.4 Recommended Connection Modes for Different Cables

Route the twisted pairs closely
to CGND.

CANH

CANL

CGND

PE

Figure 2-7 Recommended connection mode 1

CANH

CANL

CGND \\ /
PE
Connect the
shield to PE.

Figure 2-8 Recommended connection mode 2
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CANL

CGND

T~

PE Connect the shield to
PE during short-distance,
low-speed communication

Figure 2-9 Recommended connection mode 3

CANH /

CANL

Twist the unused cables
into a strand and connect
it to CGND.

CGND

PE

Connect the shield to
PE during short-distance,
low-speed communication.

Figure 2-10 Recommended connection mode 4

CANH /

CANL
Twist the unused cables
into a strand and connect
CGND it to CGND.
PE

Leave the shield
unconnected during
long-distance, high-
speed communication.

Figure 2-11 Recommended connection mode 5
2.5 Precautions for Grounding during CAN Communication

When CAN communication is used, the CGND terminal of the host controller must be connected to the
CGND terminal of the servo drive, as shown below.

Termination
rgsiistgrj

}1200;

Shield

Ly

CANH @ CANL CGND / 123456 738 1 23456 7 8

/ Adopt single- CANH CANLCGND GND CANH CANL CGND GND
end grounding
H H3U 77L7 for the shield X X
(recommended). Servo drive Servo drive

DIP switch of termination resistor set to ON|  The grounding cable cannot
share the same GND with
Master a high-power device. Slave Slave

Figure 2-12 Correct CAN connection mode

-17-
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ACAUTION

@ The PLC carries built-in CAN communication termination resistor and the corresponding DIP

switch must be set to "ON".
A @ Itisrecommended to adopt single-end grounding for the shield.

@ Do not connect the CGND terminal of the host controller to the GND terminal of the servo drive.
Failure to comply will damage the device.

Termination
Shield Shield resistor

—\} ‘\\‘;‘j\/ \Hs‘\/ u130
[ Xy X

CANH@ CANL CGND / 1 23456 78 1 23456 78

/ Adoptsingle- CANH CANLCGND GND CANH CANL CGND GND
end grounding
H H3U 77L7 for the shield . .
(recommended). Servo drive Servo drive

DIP switch of termination resistor set to ON The grounding cable cannot

share the same GND with
a high-power device.

Master Slave Slave

Figure 2-13 Wrong CAN connection mode

2.6 Wiring of Other Devices Without External CGND Port

2.6.1 Non-isolated CAN Devices Sharing GND or COM Port with Other Signals

Connect the GND or COM port of the device to the CGND of Inovance devices, as shown below.

SV660C Other devices
CANH CANH
CANL [ CANL
CGND e

CAN sharing the same
GND with other circuits

Figure 2-14 Connection mode for sharing the same GND with other circuits

2.6.2 No CGND for Device CAN and Other Ports

Do not connect CGND to any cable. Use an extra cable of AWG12 and above to connect the PE of each
device. This extra cable must be laid more than 5 cm away from the CAN communication cable, as shown

below.
SV660C Other devices
CANH CANH
CANL [ CANL
CGND
ND cable
nconnected
>5cm
PE PE

The PE cable must be
above AWG12.

Figure 2-15 No external GND port of other device CAN

-18-
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2.7 Recommended Routing of CAN Communication Cables

CAN communication is susceptible to interference. Route the CAN communication cable away from
interference sources to prevent interference.

Backplate of Backplate of
the cabinet the cabinet
Servo drive

Other devices

CAN
routing

U/NV/W  R/S/T

D1 D2

Figure 2-16 Recommended routing

B Route the interference cables and CAN cables in a vertical direction. During parallel routing, the
distance D1 between the R/S/T cable and the CAN signal cable must be above 20 cm; the distance
D2 between the U/V/W cable and the CAN signal cable must be above 50 cm. If interference cables
are routed closely along the backplate of the cabinet, the distance between the CAN communication
cable and the cabinet backplate must be above 1 cm.

B The R/S/T power cables, U/V/W power cables, and CAN communication cables, after passing through
the cabinet, are routed in three cable troughs respectively. The distance among cable troughs must
be above 20 cm. When interference cables and CAN communication cables are routed in the same
cable trough, the routing clearance must also be above 20 cm.

-19-
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3 Communication Network Configuration

The following figure shows the process for setting CANopen.

Start

e  Seethe documents for the host controller

ImportEDS. | ———-—-——-———— —— — — for details.
psaergzzttirr: 77777777777777 e Seesection 3.2 for details.

A 4

Confioure e NMT error control is heartbeat or node guarding.
commungication 77777777777777 See section 3.3.2 for details.
parameters. e Seesection 3.7 for details on emergency (EMCY)
object service.
e Seesection 3.5 for details on PDOs.
Configure PDOs. | — — — — — - == == == e  Seesection 3.6 for details on the
SYNC object.
Startremote | e Seesection 3.3.1 for details on the
nodes. NMT service.
v
End

Figure 3-1 CANopen setting process

22
For details on how to use SDOs, see "3.4 Service Data Object (SDO)".
NOTE
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3.1 Overview of the CANopen Protocol

CANopen is an application layer protocol of a network transmission system based on CAN serial bus. It
complies with the ISO/OSI standard model. Devices in the network exchange data through the object
dictionary or objects. The master obtains or modifies data in the object dictionaries of other nodes
through PDOs or SDOs. The CANopen device model is shown in the following figure.

CAN bus I/0
Communication Object dictionary Application >
interfafce
Data type . D E—
. Application
+—— SDO <«<—>  Communication <« program
Special functional object object 5 ; < >
. . Device profile
NMT object Application object implementation -l 5

3.1.1 Object Dictionary

Figure 3-2 CANopen device model

The object dictionary is the most important part in device specifications. It is an ordered set of
parameters and variables that contain all parameters of device descriptions and device network status.
You can access a group of objects in an ordered and pre-defined way through the network.

The CANopen protocol adopts the object dictionary with 16-bit indexes and an 8-bit subindexes. The
structure of the object dictionary is shown in the following table.

Table 3-1 Structure of the object dictionary

Index

Object

000

Unused

0001h-001Fh

Static data type (standard data type, such as Boolean and Integer16)

0020h-003Fh

Complex data type (predefined structure composed of simple types, such as
PDOCommPar and SDOParmeter)

0040h-005Fh

Complex data type specified by the manufacturer

0060h-007Fh

Static data type specified by the device profile

0080h-009Fh

Complex data type specified by the device profile

00AOh-0FFFh

Reserved

1000h-1FFFh

Communication profile area (such as device type, error register, and number of
supported PDOs)

2000h-5FFFh

Profile area specified by the manufacturer (such as parameter mapping)

6000h-9FFFh

Standard device profile area (such as DSP-402 protocol)

AO0Oh-FFFFh

Reserved

Dil=
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0000h-0FFFh

Data type
parameters
1000h-1FFFh Used t
Communication sedto sgvi_common .
object area communication parameters.
Object dictionary <
2000h-5FFFh Corresponds to the parameters of
Manufacturer- Inovance general-purpose servo
defined object area drives.
6000h-9FFFh Commonly-used area, those saved in the local
Profile object area are DSP402 protocol parameters

Figure 3-3 Structure of CANopen object dictionary
The mapping relation between the parameter and the object dictionary is as follows:
Object dictionary index = 0x2000 + Parameter group No.
Object dictionary subindex = Hexadecimal offset within the parameter group + 1
Example:
H02-10 corresponds to the object 0x2002-0B in the object dictionary.
Each object in the object dictionary is described based on types.
Example:
The object 607Dh used to limit the software position describes the minimum and maximum position

limits. The object is defined as follows:

Table 3-2 Example of object dictionary description based on types

Index Subindex Name Meaning

Number of subind f
607Dh 00h umbero su. .|n e:xe.s or Quantity of the object data, excluding the object itself
software position limit

607Dh 01h Min. position limit Min. position limit (in absolute position mode)

607Dh 02h Max. position limit Max. position limit (in absolute position mode)

3.1.2 Common Communication Objects

1) Network Management (NMT)

An NMT object includes the Boot-up message, heartbeat protocol, and NMT message. Based on the
master/slave communication mode, NMT is used to manage and monitor each node in the network to
implement node status control, error control, and node startup.

2) Servo Data Object (SDO)
The SDO includes the receive SDO (R_SDO) and the transmit SDO (T_SDO).

The SDO enables clients to access entries in the device object dictionary through indexes and
subindexes.

B The SDO isimplemented through multi-domain CMS objects in the CAL and allows transmission of
datain any length. Data with more than four bytes will be segmented into several messages.
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B The protocol is used to confirm the service type and generate a response for each message. An SDO
request and a response message always contain eight bytes.

3) Process Data Object (PDO)
The PDO includes the receive PDO (RPDO) and the transmit PDO (TPDO).

The PDO is used to transmit real-time data from one creator to one or multiple receivers. The length
of the data transmitted ranges from one to eight bytes.

B Each CANopen device offers eight default PDO channels, including four TPDO channels and four
RPDO channels.

B PDOs support synchronous and asynchronous transmission modes. The transmission mode
depends on the communication parameters corresponding to the PDO.

B The content of a PDO message is pre-defined by PDO mapping parameters.
4)  Synchronization (SYNC) object

The SYNC object is a message periodically broadcasted by the CANopen master to the CAN bus. It is used
to provide basic network clock signals. Each device determines whether to use the event to synchronize
with other network devices based on its own configurations.

5) Emergency (EMCY) message

The EMCY message is sent in the case of a communication failure or application failure.

3.1.3 Communication Object Identifier

A communication object identifier (COB-ID) specifies the priority of an object during communication
and identifies the communication object. A COB-ID corresponds to a 11-bit frame of CAN 2.0A. The 11-
bit COB-ID consists of two parts, a 4-bit object function code and a 7-bit node address, as shown in the
following table.

Table 3-3 Structure of a COB-ID

10 9 8 7 6 5 4 3 2 1 0

Function code Node address

Each CANopen communication object has its default COB-ID, which can be read through SDOs. Some
COB-IDs can be modified through SDOs. See the following table for the COB-ID list.

Table 3-4 List of COB-IDs

Comg;jr;icctation Function Code Node Address COB-ID Object Index

NMT 0000b 0 Oh -

SYNC object 0001b 0 80h 1005h, 1006h
EMCY message object |0001b 1to 127 80h + Node ID 1014h

TPDO1 0011b 1to 127 180h + Node ID 1800h

RPDO1 0100b 1to 127 200h + Node ID 1400h

TPDO2 0101b 1to 127 280h + Node ID 1801h

RPDO2 0110b 1to 127 300h + Node ID 1401h

TPDO3 0111b 1to 127 380h + Node ID 1802h

203-
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Comgsjr;icctation Function Code Node Address COB-ID Object Index

RPDO3 1000b 1to 127 400h + Node ID 1402h

TPDO4 1001b 1to 127 480h + Node ID 1803h

RPDO4 1010b 1to 127 500h + Node ID 1403h

T_SDO 1011b 1to 127 580h + Node ID 1200h

R_SDO 1100b 1to 127 600h + Node ID 1200h

NMT error control 1110b 1to 127 700h + Node ID 1016h, 1017h
Example:

The COB-ID of TPDO2 of No. 4 slave is 284h (280h+4).

3.2 System Settings

Related parameters of the SV660C series servo drive must be set properly so that the servo drive can be
connected to the CANopen fieldbus network correctly.

Table 3-5 System setting parameter table

Parameter Name Value Range Default

0: Speed mode
1: Position mode
2: Torque mode
3: Speed mode - Torque mode
HO02 | 00 |Control mode selection
4: Position mode - Speed mode
5: Position mode - Torque mode
6: Position mode - Speed mode - Torque mode
8

: CANopen mode

HOC | 00 | Servo axis address 1to 127 1

0:20 Kbps

1: 50 Kbps

2:100 Kbps
HOC | 08 | CAN communication rate 3:125 Kbps
4:250 Kbps
5:500 Kbps
6: 1 Mbps
7:1 Mbps

0: Not save
HOC | 13 |Saved to EEPROM 1
1: Save
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3.3 Network Management (NMT) System

The NMT system initializes, starts, and stops a network and devices in the network. It belongs to the
master/slave system. There is only one NMT master in the CANopen network. The CANopen network,
including the master itself, can be configured.

3.3.1 Network Management Service
CANopen works according to the state machine specified by the protocol. Some data are converted

automatically and some data must be converted through NMT messages transmitted by the NMT master,
as shown below.

Hardware start/reset

Initializing ~——>»  Nodereset ——» {——®

B
A

o

Operational

Figure 3-4 Execution process of the NMT state machine

In the above figure, conversions marked with a letter are implemented through NMT messages and only
the NMT master can transmit NMT control messages in the format shown below.

Table 3-6 NMT message format

Data/Byte
COB-ID RTR

0 1

0x000 0 Command word Node_ID

The COB-ID of an NMT message is permanently "0x000".

The data area contains two bytes. The first byte is a command word indicating this frame is for control
purpose. See Table 3-7 for details.

The second byte is the CANopen node address. The byte value 0 indicates it is a broadcast message and
all slaves in the network are active.

Table 3-7 NMT message command

Command Conversion Description
Word Code P
0x01 A Instruction for starting a remote node

-25-
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Command Conversion P
Word Code
0x02 B Instruction for stopping a remote node
0x80 C Instruction for entering the pre-operational state
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 are 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, the communication parameters in the object dictionary are restored
to values saved last time.

Next, the device sends Boot-up and enters the pre-operational state, which is the state of the main
configuration node.

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

When the NMT master sends a stop message, the device enters the stop state. In CANopen
communication, only the NMT module works properly.

Table 3-8 lists CANopen services supported in different NMT states.

Table 3-8 Services supported in different NMT states

Service Pre-operational Operational Stop
PDO No Yes No
SDO Yes Yes No
SYNC object Yes Yes No
EMCY message Yes Yes No
NMT system Yes Yes Yes
Error control Yes Yes Yes

3.3.2 NMT Error Control

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

ZQ% @ Life guarding and heartbeat cannot be used at the same time.
@ Set the node guarding, life guarding, and heartbeat time to large values to prevent excessive

NOTE network load.
1) Node/Life guarding

In the node guarding, the NMT master periodically checks the NMT slave state. In life guarding, the slave
monitors the master state indirectly through the remote frame interval used to monitor the slave. The
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 guarding time 100Ch and life factor 100Dh.



3 Communication Network Configuration

The value of 100Ch is the remote frame interval (ms) for node guarding under normal conditions. The
result of 100Ch multiplied by 100Dh determines the latest time for check by the master. When 100Ch

and 100D of a node are set to non-zero values and a node guarding request frame is received, the life
guarding will be activated.

NMT
master

w w E w
1) 1) 1)
H H &
> > =)
] ] g B
£ £ ‘B

INOVANCE

NMT
slave 2

Figure 3-5 Description of node guarding

As shown in the above figure, 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 slave does not receive the node guarding remote frame within 100Chx100Dh, the master is
considered to be offline.

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

Table 3-9 Node guarding remote frame message

COB-ID RTR

0x700+Node_ID 1

The following tables describe the response message returned by the slave. The data segment is a status
word consisting of one byte, as described in Table 3-11.

Table 3-10 Node guarding response message

COB-ID RTR Data

0x700+Node-ID 0 Status word

Table 3-11 Description of response message state

Data bit Description
bit7 Set to 0 or 1 alternatively.
4: Stop
bit6 to bit0 5: Operational state
127: Pre-operational state
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Q It is recommended that the guarding time 100C be longer than 10 ms and the life factor be greater
than or equal to 2.

NOTE
2) Heartbeat

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

After the producer heartbeat interval (1017h) is configured, the node heartbeat will be activated and
a heartbeat message is generated. Monitoring will be started after a valid subindex is configured for
consumer heartbeat (1016h) and a heartbeat frame is received from the corresponding node.

NMT
master

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

Figure 3-6 Heartbeat

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 1016h subindex, the master
is considered to be offline. The time defined by the subindex of 1016h must be greater than or equal to
the master producer 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 slaves)
that monitors the slave does not receive the heartbeat message within the consumer time, the slave is
considered to be offline. If the value of 1017h (producer heartbeat interval) 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 offline may occur.

Table 3-12 describes the format of a heartbeat message. The data segment contains only one byte. The
most significant bit is fixed to 0 and other bits are consistent with the state of the response message.

Table 3-12 Heartbeat message

COB-ID RTR Data

0x700+Node-ID 0 Status word
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The SV660C servo drive is both a heartbeat producer and a heartbeat consumer. It can serve as the
heartbeat consumer of up to five nodes. It is recommended that the heartbeat producer time be set to a
value greater than or equal to 20 ms and the consumer heartbeat time be set to a value not smaller than
40 ms but greater than the producer heartbeat time multiplied by 1.8.

3.4 Service Data Object (SDO)

The SDO is linked to the object dictionary through the object index and subindex. You can view the
object content in the object dictionary or modify the object data through the SDO if allowed.

3.4.1 SDO Transmission Framework

The SDO transmission mode complies with the client-server mode, that is, one initiates a request and
the other responds to the request. An SDO client in the CAN bus network initiates a request and the
SDO server responds to the request. Therefore, data exchange between SDOs requires at least two CAN
messages and the CAN identifiers of these two CAN messages must be different. Figure 3-7 shows the
SDO transmission model.

SDO client SDO server
Request
T_SDO COB-ID | Data ——) R.SDO
Response
R_SDO COB-ID‘ Data ————— T_SDO

Figure 3-7 Object word in the SDO server read/written by the SDO client

3.4.2 SDO Transmission Message

The SDO can be transmitted using data with no more than four bytes or data with more than four bytes.
For the former, the expedited SDO transmission mode is adopted; for the latter, the segmented or block
transmission mode is adopted. The SV660C servo drive only supports expedited SDO transmission and
segmented transmission.

The SDO transmission message is comprised of the COB-ID and data segment. As described in Table 3-4,
the COB-IDs of T_SDO and R_SDO messages are different.

The data segment adopts the little endian mode, in which the least significant bits are arranged in front
of the most significant bits. The data segment of the SDO message must contain eight bytes. Table 3-13
describes the format of an SDO transmission message.

Table 3-13 Description of SDO transmission message format

COB-ID Data
580h+Node_ID/ 0 1 2 3 4 5 6 7
600h+Node_ID Command code Index Subindex Data

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

1) Messages written in the expedited mode

Accelerated SDO transmission is adopted for writing/reading a message with no more than four bytes.
The transmission message varies with the read/write mode and the data length. Table 3-14 describes a
message written in the expedited mode.
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Table 3-14 Example of a message written in the expedited mode

COB-ID 0 1 2 3 4 5 6 T
23h Data
27h Sub- Data -
Client = 600h+Node_ID Index ind
2bh index Data - .
2fh Data - - -
Normal 60h Sub- - - - -
< Server 580h+Node_ID Index ind
Abnormal 80h inaex Abort code
ZQ "-"indicates the data exists but is not considered, which is recommended to be filled with the value
0 during data writing. The same rule applies to the following descriptions in this section.
NOTE
Example:

If the slave station No. is 4, write the velocity value (60FFh-00) in the velocity mode by using SDOs. The value
written is 1000, namely 0x3E8. The message sent by the master is as follows (in hexadecimal).

Table 3-15 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 write operation is normal, the servo drive returns the following message:

Table 3-16 Example of a message returned by the servo drive

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 3-17 Example of a message returned upon mismatch of the written data type

COB-ID 0 1 2 3 4 5 6 7

584 80 FF 60 00 10 00 07 06

2) Messages read in the expedited mode

The expedited mode is adopted for reading a message with no more than four bytes. Table 3-18
describes the message read in the expedited mode.
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Table 3-18 Format of a message read in the expedited mode

COB-ID 0 1 2 3 4 5 6 T
Client - 600h+Node_ID | 40h Index Sub- - ; - -
index
43h Data
47h Data -
Normal Sub-
<« Server 580h+Node_ID 4bh Index . Data - -
index
4fh Data - - -
Abnormal 80h Abort code
Example:

If the slave station No. is 4, read the maximum speed limit (H06-07), namely the object 0x2006-08
through the SDO. The message sent by the master is as follows (in hexadecimal).

Table 3-19 Example of a message sent by the master

COB-ID 0 1 2 3 4 5 6 7

604 40 06 20 08 00 00 00 00

The default value of the maximum speed is 6000 RPM, namely 0x1770. Normally, the following message
is returned.

Table 3-20 Example of a message returned upon maximum speed

COB-ID 0 1 2 3 4 5 6 7

584 4b 06 20 08 70 17 00 00

If the command word written does not match, an error indicating the command word is invalid will be
returned, with fault code 0x05040001. The message is as follows.

Table 3-21 Example of a message returned upon mismatch of the write command

COB-ID 0 1 2 3 4 5 6 7

584 80 06 20 08 01 00 04 05

3) Messages read in the segmented mode

The object with more than 4 bytes is read in the segmented mode. The structure of a message
transmitted in the segmented mode is similar to that in the expedited mode. The start frame is the same
as that in the expedited mode. Table 3-22 describes the structure of a start message transmitted.

Table 3-22 Structure of a start message transmitted

COB-ID 0 1 2 3 4 5 6 T
Client - 600h+Node_ID 40h Index Sub- | - -
index
Normal 41h Sub- Data length
« Server 580h+Node_ID Index ind
Abnormal 80h tndex Abort code
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During transmission, the trigger bit (bit6) of the command code sends 0 or 1 alternatively. This rule must
be observed so that the slave can respond to the message. Table 3-23 describes the message structure
during transmission.

Table 3-23 Structure of a message during SDO transmission

COB-ID 0 1 2 3 4 5 6 1
Client — 600h+Node_ID 60h - - - - - - -
Normal 00h Data length
<« Server 580h+Node_ID Sub-
Abnormal 80h Index . Abort code
index
Client — 600h+Node_ID 70h - - - - -
Normal 10h Data length
<« Server 580h+Node_ID Sub-
Abnormal 80h Index index Abort code

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

Table 3-24 Message structure of the last frame in segmented transmission

COB-ID 0 1 2 3 4 5 6 7
Client — 600h+Node_ID | 60h/0x70h Index ,SUb_ - - - )
index
01h/11h Data
03h/13h Data -
05h/15h Data - -
Normal 07h/17h Data - - -
< Server 580h+Node_ID 09h/19h Data i ] : i
0Bh/1Bh Data - - - - -
0Dh/1Dh | Data - - - - - -
Abnormal 80h Index lil;zx Abort code

3.5 Process Data Object (PDO)

The PDO, as the major data transmission mode in CANopen, is used to transmit real-time data. The
PDO transmission is quick and fast as no response is required during PDO transmission and a PDO may
consist of less than eight bytes.

Figure 3-8 shows the PDO mapping configuration process.
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Start

S S e Write "1" to the most significant bit
Invalid PDO of COB-ID of the PDO.

Y

Clear the original e Write "0" to the subindex 0 of the
mapping content. mapping object.

Y

e  Write the PDO mapping content to
WritethePDO | subindexes 1 to 8 of the mapping

mapping content. parameter respectively based on the
mapping definition.

A

\r?lJlr;ebtelleo}cﬁqael e Write the number of mapping written in
PDO mapping - - T T T the preceding step to subindex 0 of the
objects. mapping object.
A
ActivatethePDO.| — - — — — — — — — — — — - e Write "0" to the most significant bit of
COB-ID of the PDO.
A
End

Figure 3-8 PDO mapping configuration process

3.5.1 PDO Transmission Framework

The 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 PDO PDO PDO
consumer 1 consumer 2 consumer 3 producer
RPDO RPDO RPDO RPDO

T I E—

Figure 3-9 PDO transmission model

The CANopen communication of SV660C servo drives only supports point-to-point PDO transmission.
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3.5.2 PDOs

PDOs can be divided into RPDOs and TPDOs. The final PDO transmission mode and content are
determined by communication parameters and mapping parameters. In SV660C servo drives, the PDO is
transmitted by using four RPDOs and four TPDOs. Table 3-25 lists the related PDOs.

Table 3-25 PDOs of SV660C servo drives

Name COB-ID Communication Object Mapping Object
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

3.5.3 PDO Communication Parameters

1) CAN identifiers of PDOs

The CAN identifier of a PDO, namely COB-ID of a PDO, includes the control bit and the identifier data. It
determines the bus priority of the PDO. The COB-ID is in the subindex 01 of communication parameters
(RPDO: 1400h to 1403h; TPDO: 1800h to 1803h). The most significant bit decides whether the PDO is
valid.

The most significant bit of L
COB-ID of the PDOis "1".  The PDOIs invalid.

PDO valid or not

The most significant bitof ~ The PDO is valid and can be used for data
COB-ID of the PDO is "0". transmission.

Figure 3-10 Description of the PDO state

The SV660C servo drive only supports point-to-point PDO transmission. Therefore, the seven least
significant bits of the COB-ID must be the station No. 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 to the COB-ID, it indicates the PDO is activated.

2) PDO transmission type

The PDO transmission type is in the subindex 02 of communication parameters (RPDO: 1400h to 1403h;
TPDO: 1800h to 1803h) and determines the mode in which the PDO is transmitted. For details, see "4.5
Overview of Operation Modes",
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Event-triggered
including data-triggered and cyclic event
timer-triggered

Asynchronous
transmission

Supported PDO
transmission modes

Synchronous Related to synchronous frames in
transmission the CAN network

Figure 3-11 Supported PDO transmission modes

The subindex 02 of communication parameters (RPDO: 1400h to 1403h, TPDO: 1800h to 1803h) indicates
the transmission type. Different values of the subindex 02 stand for different transmission types and
define the methods for triggering TPDO transmission or methods for processing RPDOs. Table 3-26 lists
methods for triggering TPDOs and RPDOs.

Table 3-26 Methods for triggering TPDOs and RPDOs

Synchronous
Value of Communication Type Asynchronous
Cyclic Acyclic
0 \/
1t0240 v
24110 253 -
254,255 R

B In TPDO transmission type 0, the TPDO is transmitted when the mapping data changes and the
synchronous frame is received.

B In TPDO transmission types 1 to 240, the TPDO is transmitted when corresponding number of
synchronous frames are received.

B In TPDO transmission type 254 or 255, the TPDO is transmitted when the mapping data changes or
when the event timer expires.

B In RPDO transmission types 0 to 240, the latest data of the RPDO are updated to the application
once a synchronous frame is received. In RPDO transmission type 254 or 255, the received data are
updated to the application directly.

3) Inhibittime

The inhibit time is set for TPDOs and is saved to the subindex 03 of communication parameters (1800h
to 1803h) to prevent the CAN network from being continuously occupied by PDOs with lower priorities.
After the inhibit time is set (in 100 us), the transmission interval of a TPDO must be longer than or equal
to the inhibit time.

Example:
If the inhibit time of TPDO2 is 300, the transmission interval of the TPDO must be no shorter than 30 ms.
4) Eventtimer

For TPDOs transmitted in asynchronous mode (transmission type 254 or 255), an event timer is defined
in the subindex 05 of communication parameters (1800h to 1803h). The event timer can be considered
as a trigger event. It also triggers TPDO transmission. If another event, for example, data change, occurs
when the event timer is running, the TPDO is triggered and the event timer is reset immediately.
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3.5.4 PDO Mapping Parameters

PDO mapping parameters include pointers of process data corresponding to PDOs to be sent or received,
which includes the index, subindex, 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 subindex 0 records the number of objects
mapped by the PDO and the subindexes 1 to 8 are the mapping content. Table 3-27 defines the content
of mapping parameters.

Table 3-27 Definition of PDO mapping parameters

Bits 31 | 16 5 | L 8 T 0

Meaning Index Subindex Object length

The index and subindex jointly decide the location of an object in the object dictionary. The object
length indicates the bit length of the object and is expressed in hexadecimal.

Table 3-28 Relation between the object length and object bit length

Object Length Bit Length
08h 8 bits
10h 16 bits
20h 32 bits

Example:

The mapping parameter of the 16-bit command word 6040h-00 is 60400010h.
The following example describes the mapping relation of PDOs.

Example:

The following three parameters are mapped by RPDO1.

Max. speed limit Corresponds to H06-07
2006h-08h Data type: Uint 16
Parameters mapped Modes of operation .
by RPDO1 6060h-00h Data type: Int 8

Target velocity

60FFh-00h Data type: Int 32

Figure 3-12 Example of RPDO1 mapping relation

The total length of mapping is seven bytes (2+1+4), that is, the RPDO1 data segment has seven bytes
during transmission. Figure 3-13 shows the mapping relation.
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Object

RPDO 1 dictionary

Object L ‘ Object N ‘ Object P Index |Subindex PDOVI\;IFuréping
1600h 00h 3

1600h 01h 20060810 h
1600h 02h 60600008 h
1600h 03h 60FF0020h

2006h 08h Object L
2006h 09h ObjectM
6060h 00h Object N
60FFh 00h Object P

Figure 3-13 Example of RPDO mapping relation

The mapping mode of TPDOs is the same as that of RPDOs, 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:
The following two parameters are mapped by TPDO2.

RM f ph
SVEILIZEI eSS Corresponds to HOB-24

current >
200B-19h Data type: Uint 16
Parameters mapped
by TPDO2
Status word .
6041h-00h Data type: Uint 16

Figure 3-14 Example of TPDO2 mapping relation

The total length of mapping is four bytes (2+2), that is, the TPDO2 data segment has four bytes during
transmission. Figure 3-15 shows the mapping relation.

Index  |Subindex PRI Mlapplng

Value
1A01h 00h 2 TPDO2
1A01h 01h 200 B 19 10h Object P ‘ ObjectY
1A01h 02h 6041 00 10h I
200Bh 19h Object P
200Bh 1Ah ObjectQ
6040h 00h Object X
6041h 00h ObjectY

Figure 3-15 Example of TPDO mapping relation

3.6 Synchronization (SYNC) Object

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 PDOs.

Figure 3-16 shows the configuration process of SYNC generator.
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Start

Turn off thesyne | e Write "80h" to the SYNC object COB-ID
generator. (1005h).
\ 4
Write the
corresponding e Theunitis"us".
value of - - = = = = = == = = e Thevalue cannot be zero. Otherwise, the
synchronization next step is non-executable.
cycle 1006h.
A
Turn on the SYNC e e Write 40000080h to the SYNC object COB-ID
generator. (1005h).
End

Figure 3-16 SYNC generator configuration process

Q The SYNC generator with a cycle shorter than 500 us is not supported by the SV660C series servo
drives. A cycle lower than 1 ms is not recommended.

NOTE

3.6.1 SYNC Generator

The SV660C servo drive is both a SYNC consumer and a SYNC producer. Synchronization-related objects
supported are the synchronization object COB-ID (1005h) and synchronization cycle (1006h).

Synchronization
object COB-ID

Synchronization- (1005h)

related objects
supported
Synchronization
cycle
(1006h)

Figure 3-17 Description of synchronization-related objects supported

The second most significant bit of the synchronization object COB-ID decides whether to activate the
SYNC generator.

The second most significant
bit of synchronization SYNC generator activated
object COB-ID is "1". For SV660C: 40000080h
Second most significant
bit of synchronization
object COB-ID

Th ignifi .
eb?te g?:fn?horztnsglzir;; 0|;ant SYNC generator deactivated

object COB-ID is "0". For SV660C: 80h

Figure 3-18 Instructions for activating the SYNC generator
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The synchronization cycle (in us) is used for the SYNC generator only. It indicates the interval in which a
node generates a SYNC object.

3.6.2 SYNC Object Transmission Framework

Similar to PDO transmission, SYNC objects are transmitted based on the producer-consumer model.
The SYNC producer sends a synchronous frame, and other nodes in the CAN network receive the
synchronous frame as consumers without providing any feedback. In a CAN network, only one SYNC
generator can be activated. Figure 3-19 shows the transmission framework of SYNC objects.

SYNC SYNC SYNC
SYNC producer consumer 1 consumer 2 consumer 3

I

Figure 3-19 Synchronization transmission framework

The transmission of synchronous PDOs is closely related to the synchronous frames.
B Forthe synchronous RPDO, the PDO received will be updated to the application in the next SYNC.
B The synchronous TPDO can be transmitted in cyclic/acyclic synchronization mode.

PDO transmission type 0
The TPDO is transmitted in the next SYNC when the PDO
mapping content changes.

Cyclic
synchronization

Synchronous TPDO

PDO transmission types 1 to 240
The TPDO is transmitted when the SYNC designated by the
transmission type is reached, no matter whether the data changes.

Acyclic
synchronization

Figure 3-20 Description of synchronous TPDO

Figure 3-21 shows the synchronous transmission model.

SYNC Synchronous Cyclic synchronous Acyclic synchronous
object RPDO TPDO TPDO

Figure 3-21 Synchronous transmission model

Example:

The transmission types of RPDO1, RPDO2, TPDO1, and TPDO2 are 0, 5, 0, and 20 respectively. Once RPDO1
and RPDO2 receive the PDO, the latest PDO data will be updated to the corresponding application in the
next SYNC. TPDO1 will be sent in the next SYNC once the mapping data of TPDO1 changes. PDOs will be
sent after TPDO2 experiences 20 SYNCs, no matter whether the data changes .

3.7 Emergency (EMCY) Object Service

When an error occurs in a CANopen node, the node sends an EMCY message according to the standard
mechanism. The EMCY message complies with the producer-consumer model. After the node fault is
sent, other nodes in the CAN network may handle the fault. As an EMCY message producer, the SV660C
servo drive does not process EMCY messages of other nodes.
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Objects related to
EMCY messages

Figure 3-22 Description of objects related to EMCY messages

Error register

(1001h)

Pre-defined error

field

(1003h)

COB-ID of the EMCY
message

(1014h)

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

Used to save errors
occurred recently.

Used to define whether

to activate EMCY

messages and the
content of the EMCY

message COB.

The MSB of COB-

IDis"1".

The MSB of COB-

IDis"0".

Indicates the EMCY
message of the node
is deactivated.

Indicates the EMCY
message of the node
is activated.

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

specifications.

Table 3-29 Specifications of the content of an EMCY message

COB-ID

0

1

2

3

4 5

6 T

80h + Node_ID

Error code

Error register

Reserved

Auxiliary byte

The error register is always consistent with 1001h.

B When a communication error occurs, the error code is consistent with the one required by DS301
and the auxiliary byte is 0.

B When an error described in the DSP402 profile occurs on the servo drive, the error code is consistent
with DSP402 requirements and corresponds to the object 603Fh. The auxiliary byte shows the extra

description.

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

For the definitions of the error code and auxiliary byte, see "5 Troubleshooting".
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4 Motion Modes

4.1 Keypad Display

Definitions of the CANopen keypad display is shown in the following table. See SV660P Series Servo
Drive User Guide for details.

Display

Name

Display Condition

Meaning

n

I
oorr

Run

Servo running

The servo ON (S-ON)
signal is active.
(S-ON signal turned on)

The servo drive is running. The last digit
blinks upon speed reference input.

nn

U
— =5

ey

=

Y —

1to9

Communication
state

The CANopen
communication is
established and the
servo drive is ready.

Displays the status of the slave CANopen
state machine in the form of characters.

1: Initialization state

2: Pre-operational state

servo drive is ready.

(1st bit) 8: Operational state
9: Stop state
Displays present running mode of the servo
drive in hexadecimal, without blinking.
0to7 The CANopen 0: Loca-l mod? )
@ ! 00 communication is 1: Profile position control
== — = | Control mode . . .
I /| established and the 3: Profile velocity mode
(2nd bit)

4: Profile torque mode
6: Homing mode

7: Interpolation mode

4.2 Conversion Factor Setting

Encoder unit: The direct user of the servo drive is the motor. The motor position is fed back in the

|
form of pulses, and the encoder unit functions as the pulse unit.

B Reference unit: Applied to references controlled by the servo drive and sent under 402 protocol. The
reference unit and encoder unit are converted through the gear ratio 6091h.

B User unit: For the sake of convenience, users often use the actual load displacement, speed, and

acceleration units. The user unit and reference unit are converted through the user scaling ratio.

User
unit

---(Scaling ratio}---

Reference
unit

---(Gear ratio}--

Encoder
unit

When the encoder unit, reference unit, and user unit are inconsistent, a motor error may occur during
running. Therefore, set a proper conversion factor before operating the servo drive. The proportional
relation between the encoder unit and user unit is established through the conversion factor.

In the profile position mode, the following formula applies if a 23-bit motor needs to run 100

revolutions (607Ah: 100 x 8388608 p) at 400 RPM (6081: 400 x 8388608/60 p/s) with acceleration rate
being 400 RPM/s (6083: 400 x 8388608/60 p/s”) and deceleration rate being 200 RPM/s (6084: 200 x
8388608/60 p/s’) under a gear ratio of 1:1:

Acceleration time t,, =A6081/A6083 =1 (s); Deceleration time ty,,, =A6081/A6084 =2 (s)
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4.2.1 Conversion Factor Setting

1 Gearratio 6091h
The gear ratio indicates the motor displacement (in encoder unit) corresponding to the load shaft
displacement of one reference unit.

The gear ratio is comprised of the numerator 6091-01h and denominator 6091-02h. It can be used to
establish a proportional relation between the load shaft displacement (in reference unit) and motor
displacement (in encoder unit).

Motor displacement (in encoder unit) = Load shaft displacement (in reference unit) x Gear ratio

The motor is connected to the load through the reducer and other mechanical transmission mechanism.
The gear ratio therefore is related to the mechanical reduction ratio, mechanical dimensions and motor
resolution. The calculation formula is as follows.

Motor resolution

Gear ratio = -
Load resolution
Dat. Dat
Name Gear ratio ata ARR ate Uint32
Index Structure Type
6091h OD default
Access RW Mapping YES Data Range | OD data range | Default value

Used to set the proportional relation between the load shaft displacement designated by the user and the motor
shaft displacement.

@ Note: The gear ratio is within the following range:
0.001 x Encoder resolution/10000 to 4000 x Encoder resolution/10000

@ If the preceding range is exceeded, Er.B03 (Electronic gear ratio overlimit) occurs.

@ The relation between the motor position feedback (in encoder unit) and the load shaft position feedback (in
reference unit) is as follows.
Motor position feedback (in encoder unit) = Load shaft position feedback (in reference unit) x Gear ratio
@ The relation between the motor speed (RPM) and the load shaft speed (p/s) is as follows.
Load shaft speed x Gear

Motor speed (RPM) = ratio (6091h) X 60

Encoder resolution

@ The relation between the motor acceleration (in RPM/ms) and the load shaft acceleration (in reference unit/s?) is

as follows.
Load shaft acceleration x
. Gear ratio (6091h)
Motor acceleration = x 1000/60
Encoder resolution
Data
Name Number of entries - Data Type Uint8
Sub- Y ! Structure yp !
index 0
Access RO Mapping NO Data Range 2 Default 2
. Data .
Name Motor revolutions - Data Type | Uint32
Subs Structure
index 1 0to
Access RW Mappin RPDO Data Range Default 1
Pping €| 4294967295 .
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Data
Name Shaft revolutions - Data Type | Uint32
Structure
Sub-
index 2 0to
A RW Mappi RPD Data R Def 1
ccess apping 0] ata Range 4294967295 efault

2 Scaling ratio (user ratio)

The scaling ratio indicates the motor displacement (in reference unit) corresponding to the load shaft
displacement of one user.

The scaling ratio is set by the host controller user. The proportional relation between the load shaft

displacement (in user unit) and motor displacement (in reference unit) can be established through the
scaling ratio:

Motor displacement (in reference unit) = Load shaft displacement (in user unit) x Scaling ratio
4.2.2 607Eh: Polarity

607Eh is used to set polarity of position references in the standard position mode and interpolation
mode and the polarity of velocity references in the standard velocity mode.

Data
N Polarit VAR Data T Uint8
Index ame olarity . ata Type in
607Eh
Access RW Mapping YES Data Range | OD datarange | Default 0
Defines the polarity of position or velocity references.
Bit7 Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bitl | Bit0
Position re.ference Velocity re_ference Torque reference NA | NA | NA | NA | N/A
polarity polarity polarity

Bit7 = 1: Indicates the position reference is multiplied by "-1" and the motor direction is reversed in the standard
position mode or interpolation mode.

Bit6 = 1: Indicates the speed reference (60FFh) is multiplied by "-1" and the motor direction is reversed in the
velocity mode.

Bit5 = 1: Indicates the torque reference (6071h) is multiplied by "-1" and the motor direction is reversed in the torque
mode.

N/A: Not defined
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4.3 Servo Status Control

4.3.1 CiA402 Servo State Machine

The SV660C CANopen servo drive can run in the specified status only when it is instructed according to
the process defined by CiA402 protocol.
Start
l13

0 Stop at fault
v 14
Initialization
Fault
1
15
\ 4
No fault
A A A
2 T
\ 4
Servo ready
A
12 10 3 6
\ 4 8 9

Wait for the S-ON signal

4 5
\ 4
Servo running
11 16
v
Quick stop

Figure 4-1 State switchover of CiA402 state machine

See the following table for descriptions of different status.

Table 4-1 Descriptions of different status

State Description

o Initialization of the servo drive and internal self-check are done.
Initialization )
Parameters cannot be set. Functions cannot be executed.

No fault exists in the servo drive or the fault is cleared.
No fault .
The servo drive parameters can be set.

S q The servo drive is ready and "rdy" is displayed on the keypad.
ervo rea
y The servo drive parameters can be set.
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State

Description

Wait for the S-ON signal

The servo drive waits for the S-ON signal and the keypad displays "rdy."

The servo drive parameters can be set.

Servo running

The servo drive is running properly and a certain operation mode is enabled. The motor is
energized and starts running when the speed reference is not 0.

Parameters modifiable during running can be set only.

Quick stop

Quick stop is activated and the servo drive is in the process of quick stop.

Parameters modifiable during running can be set only.

Stop at fault

Afault occurs and the servo drive is in the process of stop.

Parameters modifiable during running can be set only.

Fault

The servo drive stops at fault and all the servo drive functions are inhibited. Parameters
can be modified for the convenience of troubleshooting.

Reset the resettable faults through writing 0x80 to the control word 6040h after parameter
modification.

The relation between status switchover and control commands is as follows.

Table 4-2 Relation between status switchover and control commands

Bit0 to Bit9™ of
CiA402 Status Switch Control Word 6040h
i atus Switchover ontrol Wort Status Word 6041h

0 | Power-on — Initialization Natural transition, no control command required | 0x0000
Natural transition, no control command required

1 |Initialization — No fault If an error occurs during initialization, the servo | 0x0250
drive directly enters status 13.

2 | No fault — Servo ready 0x06 0x0231

3 | Servo ready — Wait for the S-ON signal | 0x07 0x0233

. ) . N
4 Waltforthe S-ON signal — Servo OXOF 0x0237
running
ing — Wait for the S-ON
5 S'ervo running ait for the S-O 0x07 0x0233
signal

6 | Wait for the S-ON signal = Servo ready | 0x06 0x0231

7 | Servo ready — No fault 0x00 0x0250

8 | Servo running — Servo ready 0x06 0x0231

9 | Servo running — No fault 0x00 0x0250

10 | Wait for the S-ON signal = No fault 0x00 0x0250

11 | Servo running — Quick stop 0x02 0x0217
Set 605A to a value between 0 to 3. Natural

12 | Quick stop — No fault transition applies after stop and no control 0x0250
command is required.
Once a fault occurs in any state other than "fault",

13 | = Stop at fault the servo drive automatically switches to the 0x021F
stop-at-fault state.

14 | Stop at fault — Fault Natu.ra.l transition applies after stop at fault, O0x0218
requiring no control command.
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Bit0 to Bit9™ of
CiA402 Status Switch Control Word 6040h
i atus Switchover ontrol Wort Status Word 6041h
0x80
15 | Fault — No fault The bit7 is rising edge-triggered. 0x0250
The bit7 is kept to 1 and other control commands
are invalid.
) ) Set 605A to a value between 5to 7.
16 | Quick stop — Servo running ) 0x0237
OxOF will be sent after stop.

[1] bit10 to bitl5 (bit14 is meaningless) of status word 6041h are related to the running state of the servo drive in
different modes and are set to 0 in the preceding table. See each operation mode for specific status of the bits.

4.3.2 Control Word 6040h

Data .
Name Control word VAR Data Type Uintl6
Index Structure
6040h Related Data
Access RW | Mapping | YES All 0to 65535 | Default 0
Mode Range
Defines the control command.
Bit Name Description
0: Invalid
0 Servo ready )
1: Valid
0: Invalid
1 Main circuit switch-on
1: Vvalid
5 Quick 0: Invalid
uick sto
P 1: Valid
) 0: Invalid
3 Servo running )
1:Valid
4t06 |- Related to the servo drive operation modes.
Fault reset is implemented for faults and warnings that can be reset.
7 Fault reset @ The bit7 is rising edge-triggered.
@ The bit7 is kept to 1 and other control commands are invalid.
0: Invalid
8 Halt
1: Vvalid
9to10 |N/A Reserved
11to 15 | Manufacturer-defined | Reserved, undefined
Note:
@ All bits in the control word constitute a control command. One bit is meaningless if it is assigned separately.
@ The meanings of bit0 to bit3 and bit7 are the same in each operation mode. The servo drive can switch to the
preset status according to the CiA402 state machine switchover process only when commands are sentin
sequence. Each command corresponds to a certain status.
@ bit4 to bit6 are related to each operation mode (see the control commands in different modes for details).
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4.3.3 Status Word 6041h
Name Status word Data VAR Data Type| Uintl6
Index Structure
o04tn Access RO | Mapping | TPDO Related All Pata 0to 65535 | Default -
Mode Range
Indicates the servo drive status.
Bit Name Description
0 Servo ready 1:Valid, 0: Invalid
1 S-ON enable 1: Valid, 0: Invalid
2 Servo running 1:Valid, 0: Invalid
3 Fault 1: Valid, 0: Invalid
4 Main circuit switch-on 1: Valid, 0: Invalid
5 Quick stop 0: Valid, 1: Invalid
6 S-ON disable 1: Valid, 0: Invalid
7 Warning 1:Valid, 0: Invalid
8 Manufacturer-defined Reserved, undefined
0: Invalid
9 Remote control
1: Valid, control word activated
0: Target position not reached
10 Target reached o
1: Target position reached
11 Internal limit active 1: Vvalid, 0: Invalid
12 to 13 | Operation mode-specific | Related to the operation mode.
14 Manufacturer-defined Undefined
15 Home find 1: Valid, 0: Invalid
Note:

@ Allbits in the control word constitute a control command to reflect present servo state. One bit is meaningless if
itis read separately.

@ The meanings of bit0 to bit9 are the same in each operation mode. After commands in 6040h are sent in
sequence, the servo drive returns a feedback on the servo state.

@ bit12 and bit13 are related to each operation mode (see control commands in different modes for details).

@ The meanings of bit10, bit11, and bit15 are the same in each operation mode. These three bits indicate the servo
status after a certain servo mode is executed.

4.3.4 Stop Mode

SV660C CANopen supports the following six stop modes.
Stop at S-ON OFF

Stop at fault

Stop at overtravel

Emergency stop

Quick stop

Halt

—

) Stop at S-ON OFF

When the S-ON signal is turned off, the stop mode is defined by H02-05 (object dictionary 2002-06h),
which is the same as the standard SV660P servo drive.
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<
Q For the DO configured with brake, the stop mode is forcibly set to "Zero speed+DB".
NOTE
2) Stop atfault

When a fault or warning occurs, the servo drive enters the stop-at-fault state automatically. The stop
mode is defined by H02-06 (object dictionary 2002-07h), H02-07 (object dictionary 2002-08h), and HO2-
08 (object dictionary 2002-09h), which is the same as the standard SV660P servo drive.

Q For the DO configured with brake, the stop mode is forcibly set to "DB+DB" upon No. 1 fault or "Zero

speed+DB" upon No. 2 fault.
NOTE

3) Stop at overtravel

When overtravel occurs, the stop mode is defined by H02-07 (object dictionary 2002-08h), which is the
same as the standard SV660P servo drive.

O
Q For the DO configured with brake, the stop mode is forcibly set to "Zero speed+Position lock".
NOTE

4) Emergency stop
Use DI function 34 (FunIN.34: EmergencyStop) to stop at zero speed, keeping position lock state.
5) Quick stop

Execute quick stop through writing 0x02 to the control word 6040h in the non-fault state. You can define
the stop mode through 605A.

Dat
Name Quick stop option code ata VAR Data Type Intl6
Index Structure
605Ah Related Dat
Access RW Mapping | YES elate All ata Oto7 Default 2
Mode Range

Defines the quick stop mode.

Value Stop Mode
0 Coast to stop, keeping de-energized state

1 Ramp to stop as defined by 6084h/609Ah (HM), keeping de-energized state after stop

2 Ramp to stop as defined by 6085h, keeping de-energized state after stop

Stop at emergency stop torque as defined by 2007-10h (H07-15), keeping de-energized state after
stop

N/A
5 Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock state after stop

Ramp stop as defined by 6085h, keeping position lock state after stop

Stop at emergency stop torque as defined by 2007-10h (HO7-15), keeping position lock state after
stop

Note: When the brake is enabled and 605Ah is set to 0, the stop mode is forcibly set to "Stop at zero speed, keeping
de-energized state after stop".

6) Halt

The bit8 (Halt) of 6040h is used to halt the servo drive. You can set the halt mode in the object dictionary
605D.
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Data
Name Halt stop option code VAR Data Type Int16
Index Structure
605Dh Related Data
Access RW Mapping | NO All O0to3 Default 1
Mode Range

Used to set the deceleration mode of the servo motor from rotating to stop and the servo motor status after halt.

Defines the halt mode.

Value Stop Mode
1 Ramp to stop as defined by 6084h/6087h (HM: 609Ah), keeping position lock state
2 Ramp to stop as defined by 6085h/6087h, keeping position lock state
3 Stop at the emergency stop torque, keeping position lock state

4.4 Trial Running Procedure

Step Operation Description
Confirmine the Perform installation according to requirements in the appendix (do to install the
1 . . & motor to the machine before trial run). For details, see the SV660P Series Servo Drive
installation .
Advanced User Guide.
5 Confirming cable Connect the encoder cables, motor power cables, and terminal cables according to "2
connections Wiring". For details, see SV660P Series Servo Drive Advanced User Guide.
Confirming the . . . . e
3 & Ensure the power input complies with the servo drive specifications.
supply voltage
Confirming
4 | communication Confirm system settings in "3.2 System Settings".
parameter settings
Confirming the
5 & Ensure the motor model matches the servo drive model.
motor model
Powering on the L .
6 ; Ensure that no warning is reported during power-on.
servo drive
7 | Setting parameters | Set related objects. For details, see "4.5 Overview of Operation Modes".
. . Apply the profile velocity mode and ensure a proper forward/reverse run under low-
8 | Performing trial run . » . . .
speed references. For detail, see "4.9 Profile Velocity Mode".
9 Adjusting Adjust gain parameters. Check the waveform through the oscilloscope in the software
parameters tool and adjust the gain accordingly.
10 |Running -

4.5 Overview of Operation Modes

SV660C CANopen supports five kinds of operation modes.

The pre-operational mode of the servo drive is set in 6060h. The present operational mode of the servo
drive can be viewed in 6061h.
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1) Modes of operation (6060h)

Data
Name Modes of operation VAR Data Type Int8
Index Structure
6060h Related Data
Access RW | Mapping | YES All Oto7 Default 0
Mode Range
Defines the servo drive operation mode.
Bit Description Description
0 N/A Reserved
Profile position . . . .. B
1 For parameter settings, see "4.6 Profile Position Mode".
mode
2 N/A Reserved
3 Profile velocity mode | For parameter settings, see "4.9 Profile Velocity Mode".
4 Profile torque mode | For parameter settings, see "4.10 Profile Torque Mode".
5 N/A Reserved
6 Homing mode For parameter settings, see "4.7 Homing Mode".
7

Interpolation mode | For parameter settings, see "4.8 Interpolation Mode".

@ If an unsupported operation mode is selected through the SDO, an SDO error will be returned.

@ If an unsupported operation mode is selected through the PDO, the modification on the operation mode will be
invalid.

2) Modes of operation display (6061h)

. Name Modes of operation display St:zfcire VAR Data Type Int8
e06th Access RO Mapping | TPDO R;l:;Zd All RZ?; Oto7 Default -
Indicates the actual operation mode.

Bit Description Description

0 N/A Reserved

1 Profile position mode For parameter settings, see "4.6 Profile Position Mode".
2 N/A Reserved

3 Profile velocity mode For parameter settings, see "4.9 Profile Velocity Mode".
4 Profile torque mode For parameter settings, see "4.10 Profile Torque Mode".
5 N/A Reserved

6 Homing mode For parameter settings, see "4.7 Homing Mode".

7 Interpolation mode For parameter settings, see "4.8 Interpolation Mode".

3) Precautions for mode switchover

B The servo drive, regardless of the servo state, switches the mode directly without ramp-to-stop. The
references non-executed before switchover will be aborted.

4.6 Profile Position Mode

If the profile position mode meets certain conditions, user displacement references can be received

in real time. The acceleration time, deceleration time, maximum speed, and displacement of each
displacement reference can be controlled independently, and the mode of transition between references
can be modified in real time. The profile position mode is often used in point-to-point positioning and
the operation curve is planned by the servo drive. The position control, speed control, and torque
control are executed by the servo drive.
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4.6.1 Control Block Diagram

Speed

Speed
feedforward filter

Torque feedforward

Torque feedforward
filter
2008-15h

feedforward gain gain
2008-14h 2008-13h Motor speed 2008-16h
- reference (RPM)
Motor position
Position demand deviation (p)
value*
60FCh (p) * Speed
+ Position loop gain + Max. motor regulator
2008-03h > C Z) > speed limit 2008-01h
2008-02h
Motor speed
feedback (RPM)
Position actual value*
6063h(p)
Torque reTfZEﬁSe Torque filter
regulator limit 2007-06h
Position demand Position demand
value* 60FCh (p) value 6062h
_— _—
Position actual Position actual
value* 6063h (p) value 6064h
_—> 6091h e
Motor position Following error
deviation (p) actual value
60F4h
—_—
Motor speed Velocity demand
reference (RPM) value 606Bh
—_— _—
Motor speed 6091h Velocity actual
feedback (RPM) value 606Ch
—_— —_—

Figure 4-2 Control block diagram of the profile position mode
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Modes of operation
6060h

Control word
6040h

\4

Target position
607Ah

\4

Profile acceleration/

deceleration
6083h/6084h

»

Profile velocity
6081h

\4

Max. profile
velocity 607Fh

v

Following error
window 6065h

\4

Position window
6067h

v

Position window
time 6068h

v

Software position
limit 607Dh

v

Home offset 607Ch

v

Max. acceleration
60C5h

v

Max. deceleration
60C6h

\4

v

Modes of operation
display 6061h

\/

Status word
6041h

v

Position demand
value* 60FCh

v

Position actual
value* 6063h

v

Control

ST Position demand

value 6062h

v

Position actual
value 6064h

v

Following error
actual value 60F4h
»

Velocity demand
value 606Bh

v

Velocity actual
value 606Ch

v

Error code
603Fh

v

Figure 4-3 Input/output objects in the profile position mode

Displacement curve planning involves the target position 607Ah (in reference unit), profile velocity
6081h (in reference unit), profile acceleration 6083h (in reference unit), and profile deceleration 6084h (in

reference unit).

References of the host controller, which are input in reference unit, are in encoder unit after being
limited and converted through the conversion factor.

References
in user unit
 ———

Referencesin

6091h encoder unit

Figure 4-4 Description of the reference unit

The processing of the target position, profile velocity, and profile acceleration/deceleration by the servo
drive is shown in Figure 4-5, Figure 4-6, and Figure 4-7.
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Software limit: The software limit can be enabled by setting 0x200A-02h to 1 (HOA_01). The software limit
is disabled by default (200A-02h = 0). After the software limit is enabled, the motor stops and reports an
overtravel warning upon reaching the software limit, and bit11 of 6041h is set to 1. In this case, send a
reverse run command to release the servo drive from the limit state and zero out bit11 of 6041h. When
the external DI limit switch and internal software position limit are both activated, the limit state is

determined by the external DI limit switch.

Target position
607Ah Software position

(reference unit) limit
_—> .
Lower limit: (607D-1h)

Upper limit: (607D-2h)

Target position (p)

Conversion
factor
6091h

Figure 4-5 Target position 607Ah - internal software position limit

The profile velocity (6081h) is used to set the maximum speed when the displacement reference is
running, which cannot exceed the maximum velocity (607Fh) set by the user and the corresponding
maximum motor speed after conversion. The processing block diagram is as follows.

Profile velocity
6081h
(reference unit)

\/

Position reference per
position control cycle
during running at

Max. profile velocity
607Fh Min.value ~——> 6091h ___ constant speed
(reference unit) N
>

Max. motor speed .
Max. motor (reference unit) Min.value ~ ——>»

speed (RPM)
6091h R E—

Figure 4-6 Profile velocity 6081h - speed limit

The profile acceleration (6083h) and profile deceleration (6084h) are used to set the acceleration/
deceleration rate when the displacement reference is running, which cannot exceed the maximum
acceleration (60C5h) and maximum deceleration (60C6h) set by the user. The processing block diagram

is as follows.
Profile acceleration

6083h
(reference unit)

\4

Position reference
Profile deceleration increment per position
6084h Acceleration limit control cycle during
running at variable speed
»

(reference unit) — 6091h »

Max. acceleration: 60C5h
Max. deceleration: 60C6h

Quick stop
deceleration 6085h
(reference unit)

v

Figure 4-7 Profile acceleration limit
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Description of acceleration/deceleration settings:

The following formula applies if a 23-bit motor needs to run at 400 RPM (6081: 400 x 8388608/60) with
acceleration rate being 400 RPM/s (6083: 400 x 8388608/60) and deceleration rate being 200 RPM/s
(6084: 200 x 8388608/60) under a gear ratio of 1:1:

Acceleration time t,, =A6081/A6083 =1 (s); Deceleration time ty,,,, =A6081/A6084 =2 (s)

4.6.2 Related Object Settings

1) Positioning completed

Dat
Name Position window ata VAR Data Type| Uint32
Index Structure
6067h Related Dat
Access | RW | Mapping | YES I\(jlodee pp/hm/ip Rai;e 0to04294967295| Default | 734p
Subindex: 00

When the position deviation (60F4h) of the reference unit is smaller than 6067h and the time reaches 6068h, bit10 of
6041hissetto 1.

When either condition is not met, the position reached is invalid.

D
Name Position window time ata VAR Data Type| Uintl6
Index Structure
6068h Related Dat
Access | RW | Mapping | YES l\jc?dee pp/hm/ip Raan;e 0to 65535 Default | Oms
Subindex: 00

When the position deviation (60F4h) of the reference unit is smaller than 6067h and the time reaches 6068h, bit10 of
6041hissetto 1.

When either condition is not met, the position reached is invalid.

2) Following error window detection

Dat
Name Following error window ata VAR Data Type| Uint32
Index Structure
6065h Related Data 0to
Al RW | M i YE hm/i Def 4
ccess apping S Mode pp/hm/ip Range | 4294967295 efault | 3435868
Subindex: 00
When the position deviation is larger than this value, Er.B00 occurs.
Sub- Data
| N A M i D T i Def
ndex index ame ccess apping | Data Type Unit Range efault
603Fh 00h Error code RO TPDO Uintle |- 0to 65535 -
6040h 00h | Control word RW YES Uintle |- 0to 65535 0
6041h 00h Status word RO TPDO Uintle |- 0to 65535 -
6060h 00h | Modes of operation RW YES Int8 - Oto7 0
6061h | oon | Modesof operation RO TPDO Ints |- 0to7 -
display
.. 31
6062h 00h Position demand RO TPDO Int32 Reference -2 31(0 i
value unit +(27-1)
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Sub- Data
Ind N A Mapping | Data T Unit Default
ndex | ame ccess apping | Data Type ni Range efau
31
6063h | 00h |Positionactualvalue* | RO TPDO | Int3p |ENCoder |27 to -
unit +(27-1)
Ref 2%
6064h 00h Position actual value RO TPDO Int32 e.erence 31(0 -
unit +(27-1)
Following error . Reference »
6o6sh | ooh | o oMY RW YES Uint2 | o Oto (2%-1) | 3435868
Ref
6067h | 00h | Position window RW YES Uint32 uiifrence 0to (2%-1) 734
6068h 00h Position window time RW YES Uintle | ms 0to 65535 0
. 31
606Bh 00h Velocity demand RO TPDO Int32 Reference -2 ;o i
value unit +(27-1)
Ref 2t
606Ch 00h Velocity actual value RO TPDO Int32 e.erence 310 -
unit +(27-1)
607Ah | 00h | Target position RW YES ntz2 | Reference 2" to 0
getp unit +(231—l)
01h | Min. position limit RW YES ntz | Reference |-2" to 2
P unit +21)
607Dh -
Ref 2
02h Max. position limit RW YES Int32 e.erence 31(0 %1
unit +(27-1)
Ref 2t
607Ch | 00h |Home offset RW YES Int32 | Loerence 20 0
unit +(27-1)
Ref
6081h | 00h | Profile velocity RW YES Uint32 usifrence Oto (2%-1) | 1747627
Ref
6083h 00h | Profile acceleration RW YES Uint32 uiiterence 0to (2-1) | 174762666
Ref
6084h | 00h | Profile deceleration RW YES Uint32 uiiterence 0Oto (2%-1) | 174762666
Followi tual 2t
60Fah | oon | o owmeerroractuat g TPDO | Int32 |p 250 -
value +(27-1)
Position demand 2" to
Fch h R TPD Int32 ;
60FCh | 00h | °' 0 0 n32 | p it
osh | Firstorderlow-pass RW YES | Uintl6 |ms 0t06553.5| 0.0
filter time constant
2005h
o7h | Movingaveragefilter |, YES Uintl6 | ms 0t0128.0 0.0
time constant
T f fi
2007h | ogh | orauereferencefilter) YES Uintls | ms 0 t0 30.00 0.79

time constant

=55
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Sub- Data
Ind N A M i Data T Unit Default
ndex index ame ccess apping | Data Type ni e efau
01h | Speed loop gain RW YES Uintle |Hz 0.1to 25.0
P Pe 2000.0 '
ogh | Speedloop integral RW YES | Uintl6 |ms 0.15t0 31.83
time constant 512.00
03h Position loop gain RW YES Uintl6 |Hz 0.0to 40.0
Pe 2000.0 '
200sh | 13n |Speedfeedbackiilter [, YES | Uintl6é |ms 0.00to 0.50
time constant 64.00
14h Sp-eed feedforward RW VES Uint16 | % 0.0to 0.0
gain 100.0
T feedf d 0.00t
15p | Orqueteediorwar RW YES | Uintlé |ms ° 0.50
filter time constant 64.00
16h To.rque feedforward RW VES Uintls | % 0.0to 0.0
gain 200.0

4.6.3 Control Commands in the Profile Position Mode

Table 4-3 Relation between status switchover and control commands

CiA402 Status Switchover Control Word 6040h bit0 to bit9™ of 6041h
0 |Power-on — Initialization Natural transition, no control command required | 0x0000h
Natural transition, no control command required
1 |Initialization — No fault If an error occurs during initialization, the servo 0x0250h
drive directly enters status 13.
2 | No fault = Servo ready 0x06h 0x0231h
— Wait for the S-ON
3 S'ervo ready ait for the S-O 0x07h 0x0233h
signal
4 Wait forthe S-ON signal — Servo OXOFh 0x0237h
running
ing — Wait for the S-ON
5 S-ervo running ait for the S-O 0x07h 0x0233h
signal
6 Wait for the S-ON signal — Servo O0x06h 0x0231h
ready
7 | Servo ready — No fault 0x00h 0x0250h
8 |Servo running — Servo ready 0x06h 0x0231h
9 | Servo running — No fault 0x00h 0x0250h
10 | Wait for the S-ON signal = No fault | 0x00h 0x0250h
11 | Servo running — Quick stop 0x02h 0x0217h
Set 605A to a value between 0 to 3. Natural
12 | Quick stop — No fault transition applies after stop and no control 0x0250h
command is required.
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CiA402 Status Switchover Control Word 6040h bit0 to bit9™ of 6041h
Once a fault occurs in any state other than "fault",
13 | — Stop at fault the servo drive automatically switches to the stop- | 0x021Fh
at-fault state, requiring no control command.
14 | Stop at fault — Fault Natu.ra.ltran5|t|on applies after stop at fault, 0x0218h
requiring no control command.
0x80h
The bit7 is risi dge-tri d.
15 | Fault — No fault € bItfisrising edge-triggere 0x0250h
The bit7 is kept to 1 and other control commands
are invalid.
) ) Set 605A to a value between 5to 7.
16 | Quick stop — Servo running ) 0x0237h
0xOF will be sent after stop.
[1] bitl0to bitl5 (bit14 is meaningless) of 6041h are related to the running state of the servo drive in different modes

and are set to 0 in the preceding table. See the operation modes for specific status of the bits.

The control word 6040h in the profile position mode is described as follows.

D
Name Control word ata VAR Data Type| Uintl6
Index Structure
6040h Related Dat
Access | RW |Mapping| YES | oc | Al 8 | 01065535 | Default .
Mode Range
Defines the control commands in the profile position mode.
Control Word 6040h
Bit bit7 to bit15 bit6 bit5 bit4 bit0 to bit3
- Position Enabling new position
Position reference
Name - reference update|  reference (edge- -
type Bl -
mode triggered)
See Table 4-2 for See Table 4-2 for
Value . - i, _ :
details. details.
Otol
A new displacement
reference is enabled
in advance. However,
. whether the reference
0: Target position can be enabled
For details, see (607Ah) being 0: Not updated . "
" . . . successfully depends | For details, see "6.5.3
Descrip- | 6.5.3 Profile- absolute immediately ) ]
; - on the servo state. Profile-Defined
tion | Defined 1: Target position | 1: Updated Lto0 ; e
Parameters". (607Ah) being immediately Farameters .
relative The bitl2 of 6041h is
cleared in advance.
However, whether
bit12 is cleared
successfully depends
on the servo state.

NOTE

@ When the servo drive meets certain conditions and the displacement reference is updated, the
two attributes of the reference, namely the update mode and the reference type, are latched and

unmodifiable when the displacement reference is running. Other attributes can be modified in
the immediate update mode.

@ The attributes of a displacement reference includes profile acceleration (6083), profile

deceleration (6084), profile velocity (6081), target position (607A), reference update mode (bit5 of
6040), and reference type (bit6 of 6040).
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The status word 6041h in the profile position mode is described as follows.

Data
Name Status word VAR Data Type| Uintl6
Index Structure
6041h Related Data
Access RO Mapping | TPDO All 0to 65535 | Default -
Mode Range
Indicates the servo drive state in the profile position mode.
Status Word 6041h
Bit bit15 bit14 bit13 bit12 bit1l bit10 bit0 to bit9
Soft int l
Homing Position Position © ware interna Target
Name N/A o setting beyond -
completed deviation state | reference state o reached
the limit
Value See Table 4-2 See Table 4-2
for details. for details.
. 0: New 0: Position
0: Position .
. displacement |reference not
. deviation -
0: Homing not within the reference can  |reaching the 0: Tarcet
performed or following error be received by |software position .ositi%)n not For details,
done . & the servo drive |limit (607Dh) P see "6.5.3
Descrip- window (6065h) reached. )
) 1: Homing Reserved . 1: New 1: Position Profile-
tion 1: Position ) 1: Target .
done and L displacement |reference or Y Defined
reference point deviation reference osition feedback position "
P beyond the post reached®, |Parameters.
found ) cannot be reaching software
following error received by the |internal position
window (6065h) Y R P
servo drive limit

descriptions of 607Dh in "6.5.3 Profile-Defined Parameters".

position is reached. If either condition is not met, the target position is not reached.

The software internal position limit can be enabled according to the setting of 0x200A-02h. For details, see

When the position deviation is within the position window (6067h) and the time reaches 6068h, the target
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1) Control command sequence 1: Immediate update

Displacement reference data

6040h bit4: Enable new
commands

6040h bit5: Update
immediately

6041h bit12: Whether commands
can be received

]
A I |
I
Position : |
reference ‘
Absolute position update immediately 6040h: 2F>3F
|
Relative position update immediately 6040h: 6F->7F
\
I
I
I
e
|
\
I
Trigger signal |
6041h bit10: Position reached H

NOTE

Figure 4-8 Immediate update sequence and motor running curve 1

@ Atrigger signal needs to be transmitted again when any parameter of the displacement reference
needs to be modified.

L 2 The host controller modifies other attributes (profile acceleration (6083h), profile deceleration
(6084h), profile velocity (6081h), and target position (607Ah)) of the displacement reference as

needed.

L 2 The host controller changes bit4 of 6040h from 0 to 1, informing the slave that a new
displacement reference needs to be enabled.

* After receiving the rising edge of bit4 of 6040h, the slave determines whether to receive the
new displacement reference.

If bit5 of 6040h is 1 initially and bit12 of 6041h is 0, the slave can receive the new displacement

reference @ . After receiving the new displacement reference, the slave changes bit12 of 6041h from

0 to 1, indicating the new displacement reference @D is received and no new displacement reference

can be received.

In the mode of immediate update, the servo drive immediately executes the new displacement

reference received (bit12 of 6041h changed from 0 to 1).

<* After bit12 of 6041h received by the host controller from the slave changes to 1, the host
controller releases the displacement reference data and changes bit4 of 6040h from 1 to 0,

indicating there is no new position reference currently.
As bit4 of 6040h is edge-triggered, this operation does not interrupt the displacement reference
being executed.

@ o After the slave detects bit4 of 6040h changes from 1 to 0, you can set bit12 of 6041h from 1 to 0,
indicating the slave is ready to receive a new displacement reference.

In the immediate update mode, when the slave detects bit4 of 6040h changes from 1 to 0, bit12 of
6041h will be set to 0.
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In the immediate update mode, if a new displacement reference @ is received when the current
displacement reference @ is being executed, the displacement reference not executed in @ will not
be aborted. For a relative position reference, after the second displacement reference is done, the

total displacement increment equals to the sum of the target position increment (607Ah) of @ and the
target position increment (607Ah) of @ . For an absolute position reference, after the second position
reference is done, the user absolute position is the target position (607Ah) of

Example:

Two position references updated immediately upon absolute position reference
Displacement reference

B Target position 607A =100000000 p

B 6081=1000x 1048576/60 p/s (1000 RPM)

Displacement reference

B Target position 607A =200000000 p

B 6081=2000x 1048576/60 p/s (2000 RPM)

Position A
reference
607Ah =200000000 p
6081h =2000 RPM
Vi 2000RPM|— — — — — — — — — — — — — — — — — — — —
607Ah =100000000 p
6081h =1000 RPM
Vi: 1000RPM |- — — — — — ‘
|
[
‘ A -
e T
I t Time
6041h =0x1237 6041h =0x1237
6041h bit12 =0 O Steps 6041h = 0x1637
6040h = 0x2F Position reached
O Step3 6041h = 0x0237
6040h = 0x2F
QO Stepb6
Q Step4 6040h = 0x3F
6040h = 0x3F 6041h = 0x1237

Figure 4-9 Immediate update sequence and motor running curve 2

\ i v
= —— s = V1L o = 2
6083h 6083h 6084h
. Control
Operating Status of —
Stens Command 6041h Description
: 6040h
1 0x06 0x0231 | The servo drive is ready to receive a new reference.
5 O0x07 0x0233 The servo drive is ready to receive a new reference and the S-ON signal can be

enabled.

A new reference can be received and the servo drive is enabled (as no other
3 0x2F 0x0637 | position references are executed before execution of the displacement reference
, the target position is considered to be 0 and bit12 of 6041h is 1).
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. Control
Operating Status of L
[ Command 6041h Description
> 6040h
4 O3E O0x1237 The servo driv.e .alre.ady receives a new reference and is executing the reference.
The target position is not reached.

If the target position (607Ah) remains unchanged, the profile velocity (6081h) needs to be modified. Perform the
following operations when the displacement reference is not done.

5 OX2F 0x0237 The bit12 of 6041h is released and the servo drive can receive new references
again. Current reference is running and the target position is not reached.

6 Ox3F O0x1237 The servo .d.nve'already receives a reference and is executing the reference. The
target position is not reached.

If a new target position (607Ah) is not required and parameters of the current displacement reference need no
modification, wait until the current displacement reference is done. After positioning is done, current position
actual value* (6063h) is the target position (607Ah) and 6041h is 0x1637.

If a new target displacement is required and smooth transition between positions is required, repeat operations 5
and 6 before current position reference is done.

7 ‘ O0x3F ‘ 0x1637 ‘ The target position is not reached.

2) Control command sequence 2: Non-immediate update

Displacement reference data

6040h bit4: Enable new !
commands —t

6040h bit5: Update immediately

6041h bit12: Whether commands can

be received
—
A ‘ :
I
Position | |
reference | |
[
Absolute pogition not updated immediately 6040h: 0F—>1‘F
I
Relative position not updated immediately 6040h: 4F->5H
|
I
|
I
oA T T T T T T T T Y
Y | | »
I I I I
¢ | | T‘ Time
Trigger signal || | |

|
|
6041h bit10: Position reached H

Figure 4-10 Non-immediate update sequence and motor running curve 1
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@ Atrigger signal needs to be transmitted again when any parameter of the displacement reference

needs to be modified.

L 2 The host controller modifies other attributes (profile acceleration (6083h), profile deceleration

(6084h), profile velocity (6081h), and target position (607Ah)) of the displacement reference as
needed.

4 The host controller changes bit4 of 6040h from 0 to 1, informing the slave that a new
displacement reference needs to be enabled.

4 After receiving the rising edge of bit4 of 6040h, the servo drive determines whether to receive

the new displacement reference.

If bit5 of 6040h is 0 initially and bit12 of 6041h is 0, the slave can receive the new displacement

y reference @) . After receiving the new reference, the slave changes bit12 0f 6041h from 0 to 1,

indicating the new displacement reference @ is received and no new displacement reference can

NOTE be received.

* After bit12 of 6041h received by the host controller changes to 1, the displacement reference

data can be released and bit4 of 6040h changes from 1 to 0, indicating there is no new position
reference currently.

As bit4 of 6040h is edge-triggered, this operation does not interrupt the displacement reference
being executed.

L 2 After the slave detects bit4 of 6040h changes from 1 to 0, bit12 of 6041h will be released
after current displacement reference is done, indicating the slave is ready to receive a new

displacement reference. In the non-immediate update mode, the servo drive can execute the new
reference received (bit12 of 6041h changed from 0 to 1) only after current displacement reference

is executed.

Example:

Two position references not updated immediately upon absolute position reference

Displacement reference

B Target position 607A =100000000 p

B 6081=1000x1048576/60 p/s (L000 RPM)

Displacement reference

B Target position 607A =200000000 p

B 6081=2000x 1048576/60 p/s (2000 RPM)

Position A
reference
607Ah =200000000 p
6081h =2000 RPM
V2: 2000RPM |- — — — — — — — — — — — —
607Ah = 100000000 p ! !
6081h = 1000 RPM ! !
V1: 1000RPM |- — — — — ‘ ‘ : :
| \ | |
I | I I

e T e -

T t t t3 ty Time
6041h =0x1237 6041h =0x1237
6041h bit12=0 6041h = 0x1637 2 SiEps 6041h = 0x1637
Position reached 6040h = 0x0F Position reached
QO Step3 6041h = 0x0637
6040h = 0xOF
QO Step6
Q Step4 6040h = 0x1F
6040h = Ox1F 6041h =0x1237

Figure 4-11 Non-immediate update sequence and motor running curve 2
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v Vi __ ¥ vV
1= _ s t= S t3= S ty= _v2
6083h 6084h 6083h 6084h
Control
Operating Status of L
Sequence Command 6041h Description
g 6040h
1 0x06 0x0231 | The servo drive is ready to receive a new reference.
5 Ox07 0x0233 Thg servo drive is ready to receive a new reference and the S-ON signal can be
activated.
A new reference can be received and the servo drive is enabled (as no other
3 0xOF 0x0637 | position references are executed before execution of the displacement
reference () , the target position is considered to be 0 and bit12 of 6041h is 1).
4 OXLE 0x1237 The servo .d'rive-already receives a reference and is executing the reference. The
target position is not reached.

Wait for the completion of the present displacement reference (6041h = 0x1637).

To continue running, modify related data (607Ah, 6081h, 6083h, and 6084h) of the displacement reference as needed
and repeat operations 3 and 4.

4.6.4 Configuration Example

( Start )

y

e  Seesection 3.5 fornetwork
Configurethe | _ _  _ _ _ _ _ ___ _ configurations.
PDO. e  Seesection 4.6.2 forrelated object
dictionary.
v e  Seesection4.2 forthe conversion
factor.
Modify basic |  _ _ _ _ _ _ _ _ _ _ __ _ _ e Seesection4.6.2 forrelated object
parameters. settings.
e Modify parameters through SDO or
the keypad.
A4
Write the control e Make 6040h change from OxnF to
word to makethe| —————————— ———— Ox(n+1)F.
servo drive run. e  Seesection4.6.3 fordetails.
y
Adjust gain
parameters |  _ _ _ _ _ _ _ _ _ _ __ __ e See SV660P Series Servo Drive Advanced User
based on actual Guide for details.
conditions.
A 4
End

Figure 4-12 Example of setting process of profile position mode
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Para.
Nacr)a Object Mapping Object Input Description
H2D-32 | 1600h-0oh | \umberofRPDOI 2
mapping objects
H9D-33 | 1600h-01h 6040h-00h 60400010h The first mapping pérameter of RPDO1 is 6040-00h,
with a length of 16 bits.
The second mapping parameter of RPDO1 is
H2D-35 | 1600h-02h 6060h-00h 60600008h 6060-00h, with a length of 8 bits.
H2D-49 | 1601h-0on | \umPerofRPDO2 2
mapping objects
H2D-50 | 1601h-01h 607Ah-00h 607A0020h The first mapping pz'arameter of RPDO2 is 607A-00h,
with a length of 32 bits.
The second mapping parameter of RPDO2 is
H2D-52 | 1601h-02h 1h-00h 10020h
> 601h-0 6081h-00 60810020 6081-00h, with a length of 32 bits.
H2D-66 | 1602h-00h | \uMberofRPDOS 2
mapping objects
The fi i f RPDO3 i -00h
H2D-67 | 1602h-01h 6083h-00h 60830020h | |1 ™St mapping parameter of REDO3 s 6083-00,
with a length of 32 bits.
The second mapping parameter of RPDO3 is
H2D-69 | 1602h-02h 6084h-00h 60840020h 6084-00h, with a length of 32 bits.
H2E-20 | 1A00h-0on | \umPerofTPDOL 2
mapping objects
H2E-21 | 1A00h-01h 6041h-00h 60410010h The first mapping pérameter of TPDOL1 is 6041-00h,
with a length of 16 bits.
The second mapping parameter of TPDO1 is
H2E-23 | 1A00h-02h 6061h-00h 60610008h 6061-00h, with a length of 8 bits.
H2E-37 | 1A0lh-ooh | umberof TPDO2 2
mapping objects
H2E-38 | 1A01h-01h 6064h-00h 60640020h The first mapping pe.lrameter of TPDO2 is 6064-00h,
with a length of 32 bits.
H2E-40 | 1A01h-02h 606Ch-00h 606C0020h The second mapping parameter of TPDO2 is

606C-00h, with a length of 32 bits.

in reference unit as needed.

Write the servo drive operation mode (6060h) to 0x01 to make it run in the profile position mode.
Write the target position 607Ah (in reference unit, default value: 0 p).
Set the constant running speed of current displacement reference (6081h) in reference unit.

Set the profile acceleration (6083h) and profile deceleration (6084h) of each displacement reference

B Write the control word 6040h from 0xnF to 0x(n+1)F and enable the servo drive.

Position Reference Type

Reference Update Mode

(bit6 of 6040h) (bit5 of 6040h) 6040n Description
0 0 OxOF — 0x1F | Absolute position, not updated immediately
0 1 0x2F — 0x3F | Absolute position, updated immediately
1 0 Ox4F — Ox5F | Relative position, not updated immediately
1 1 Ox6F — Ox7F | Relative position, updated immediately




4 Motion Modes

Monitoring parameters:

B Position demand value 6062h (in reference unit), position demand value* 60FCh (in encoder unit)
B Position actual value* 6063h (in encoder unit), position actual value 6062h (in reference unit)

B Following error actual value 60F4h (in reference unit)

M Status word 6041h

For specific operations on different reference types and update types, see "4.6.3 Control Commands in the
Profile Position Mode",

4.7 Homing Mode

This mode is used to find the mechanical home and determine the position relation between the
mechanical home and mechanical zero.

B Mechanical home: a fixed location on the machine, which may correspond to a specific home switch
or the motor Z signal.

B Mechanical zero: absolute zero point on the machine

After homing is done, the motor stops at the mechanical home. The relation between the mechanical
home and mechanical zero can be set in 607Ch.

Mechanical home = Mechanical zero + 607C (Home offset)
When 607C is 0, the mechanical home overlaps with the mechanical zero.

In the homing mode, the host controller selects the homing method (6098h) first, set the homing speed
(6099-1h and 6099-2h) and homing acceleration (609Ah), and then send the homing trigger signal.
Upon receiving the homing trigger signal, the servo drive automatically searches for the mechanical
home according to the settings and sets the relative position relation between the mechanical home
and mechanical zero. The position control, speed control, and torque control are executed by the servo
drive.

Note: The active travel of the home switch signal must be greater than or equal to the travel of
acceleration/deceleration and the travel per motor revolution. Otherwise, the home switch may be
exceeded, leading to a homing error.

4.7.1 Control Block Diagram

Speed feedforward | Speed feedforward Torque fegdforward Torque fgedforward
gain filter gain filter
2008-14h 2008-13h 2008-16h 2008-15h

Motor speed
reference (RPM)

Motor position
deviation (p)

Position
demand value*
60FCh (p)

Position loop gain + Max. motor + Spezegorseglilhator
imi > - "
2008-03h speed limit 2008.02h

Motor speed
feedback (RPM)

Position actual value*
6063h(p)

Torque Torque Torque filter
regulator reference limit 2007-06h
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Position demand
value* 60FCh (p)
R

Position actual
value* 6063h (p)
—_—

Motor position
deviation (p)

—

Motor speed
reference (RPM)

—

Motor speed
feedback (RPM)

—

6091h

6091h

Position demand
value 6062h
e

Position actual
value 6064h
_—

Following error
actual value

60F4h
—

Velocity demand
value 606Bh
e

Velocity actual
value 606Ch
e

Figure 4-13 Block diagram for the homing mode

Modes of
operation
6060h

Control word
6040h

Homing method
6098h

Homing speeds
6099-1h
6099-2h

Homing
acceleration

609Ah )

Max. profile
velocity 607Fh

Home offset
607Ch

Following error
window 6065h
—>

Position window
6067h

Position window
time 6068h

Max. acceleration
60C5h

Max. deceleration
60C6h

Figure 4-14 Input/output block diagram in the homing mode

Processing of the homing speed and homing acceleration/deceleration are shown in Figure 4-15 and

Figure 4-16.

Control
functions

Modes of
operation display
6061h >

Status word
6041h

Position
demand value*

60FCh

Position actual
value* 6063h

Position demand
value 6062h

Position actual
value 6064h

Following error
actual value 60F4h
—>

Velocity demand
value 606Bh

Velocity actual

value 606Ch
—

Error code
603Fh
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Two speeds are involved during homing. One is the speed during search for switch (6099-1h in reference
unit) and the other is the speed during search for zero (6099-2h in reference unit). 6099-1h can be set to a
large value to prevent homing timeout due to long homing duration. 6099-2h can be set to a small value
to prevent overshoot upon stop at a high speed and large deviation between the stop position and the

preset mechanical home.

Speed during search for switch 6099-1h
(reference unit)

Max. profile velocity 607Fh
(reference unit)

Max. motor
speed (RPM)

Speed during search for zero 6099-2h

(reference unit)

Conversion
factor
6091h

Max. motor speed
(reference unit)

Min. value

—

v

Min. value

—

Conversion factor
6091h

Figure 4-15 Homing speeds 6099h: Speed limit

Homing acceleration (609Ah) is used in the acceleration/deceleration phase.

Homing acceleration
609Ah

(reference unit)

Homing deceleration
609Ah

(reference unit)

\/

Quick stop

deceleration 6085h
(reference unit)

\4

Acceleration limit
Max. acceleration: 60C5h

Max. deceleration: 60C6h

—

Conversion factor

Position reference per
position control cycle
during running at
constant speed

Reference increment
per position control
cycle during running

at variable speed

6091h

Figure 4-16 Homing acceleration (609Ah) limit

4.7.2 Related Object Settings

1) Homing timeout

Dat.

Name Time of home searching ata VAR Data Type| Uintl6
Index Structure
2005h Related Dat

Access RW Mapping | YES elate hm ate 0to 65535 | Default 50000

Mode Range

Subindex: 24h
Unit: 10 ms
If homing is not done within the time defined by 2005h, Er.601 will be reported.
The homing timeout fault can be reset.
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2) Positioning completed

Dat
Name Position window ata VAR Data Type| Uint32
Index Structure
6067h Related Data
A RW M i YE hm/i 42949672 Def 734
ccess apping S Mode pp/hm/ip R 0to 4294967295| Default 34p
Subindex: 00

When the position deviation (60F4h) of the reference unit is smaller than 6067h and the time reaches 6068h, bit10 of
6041hissetto 1.
When either condition is not met, the position reached is invalid.

D
Name Position window time ata VAR Data Type| Uintl6
Index Structure
6068h Related Dat
Access RW | Mapping | YES hejlc?dz pp/hm/ip Raa;gae 0to 65535 | Default 0ms
Subindex: 00

When the position deviation (60F4h) of the reference unit is smaller than 6067h and the time reaches 6068h, bit10 of
6041hissetto 1.
When either condition is not met, the position reached is invalid.

3) Following error window detection

Dat.
Name Following error window ata VAR Data Type| Uint32
Index Structure
6065h Related Data 0to
A RW M i YE hm/i Def 4
ccess apping S Mode pp/hm/ip Range | 4294967295 efault | 3435868
Subindex: 00

When the position deviation is larger than this value, Er.B00 occurs.

4) Homing speed

Dat.
Name Homing speeds ot ARR Data Type| Uint32
Index Structure
6099h Related Dat OD default
Access RW | Mapping | YES elate All ate OD data range| Default elau
Mode Range value
Defines the homing speed.
Dat.
Sulb- Name Number of entries Struactire - Data Type Uint8
index
00h . Related Data
A RO | M NO - 2 Default 2
ccess apping Mode i efau
Name Speed during search for switch Data - Data Type| Uint32
Sub- P & Structure P
index
Related D
OIh | Access | RW |Mapping| YES | oot - @ ) 104294967295 Default | 1747627
Mode Range

Defines the speed (in reference unit) during searching for the deceleration point signal . This speed can be set to a
large value to prevent homing timeout due to long homing duration.

Note: After finding the deceleration point, the slave decelerates and blocks the change of the home signal during
deceleration. To prevent the slave from encountering the home signal during deceleration, set the switch position of
the deceleration point signal properly to leave sufficient deceleration distance or increase the homing acceleration
rate to shorten the deceleration time.
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Sub-
index
02h

Data
N i h f - DataT Int32
ame Speed during search for zero S ata Type nt3
. Related Data
Access RW | Mapping | YES - 0t0 4294967295 Default | 174763
Mode Range

home.

Defines the speed (in reference unit) during search for the home signal. Set this speed to a small value to prevent
overshoot upon stop at a high speed and large deviation between the stop position and the preset mechanical

5) Homing acceleration

Index
609Ah

D
Name Homing acceleration ata VAR Data Type| Uint32
Structure
Related Data Oto
A RW | Mappi YES h Default | 174762666
ceess apping Mode ™ | Range | 4294967295 | "

The setpoint is activated after homing is enabled.

Defines the acceleration during speed change in the homing mode. This parameter is used during acceleration and
deceleration.

Sub-
Index inltjjex Name Access | Mapping | Data Type Unit Value Range | Default
603Fh 00h Error code RO TPDO Uintle |- 0to 65535 -
6040h 00h | Control word RW YES Uintle |- 0to 65535 0
6041h 00h Status word RO TPDO Uintle |- 0to 65535 -
6060h 00h Modes of operation RW YES Int8 - 0to7 0
M f i
6061h | oon | Modesof operation RO TPDO Ints |- 0to7 -
display
Position d d Ref 2 to +(2%-
6062h | ooh | osrtondeman RO TPDO Int32 | Loerence o+ :
value unit 1)
Encod 2o +(2%-
6063h 00h Position actual value* RO TPDO Int32 u;io er ) 0+ -
Ref 2% to +(2%-
6064h 00h Position actual value RO TPDO Int32 uiifrence ) o+ -
Following error . Reference »
6065h 00h window RW YES Uint32 unit 0to(2-1) 3435868
Ref
6067Th | 00h | Position window RW YES Uint32 uiifrence 0to (2%-1) 734
6068h 00h Position window time RW YES Uintlé |ms 0to 65535 0
Velocity d d Ref 27 to+(2%-
606Bh | ooh | 'Coctydeman RO TPDO | Int32 | oorence o+ -
value unit 1)
9 to +(231_
606Ch 00h | Velocity actual value RO TPDO Int32  |RPM 1) -
Ref 2% to +(2%-
01h | Min. position limit RW YES Int32 | oorenee o+ 2"
unit 1)
607Dh ” ”
Ref -2 +(27-
02h | Max. position limit RW YES Int32 | orencee to+{ 21
unit 1)
Ref 2 to +(2%-
607Ch | 00h | Home offset RW YES Int32 uiiterence ) o+ 0
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Sub-
Index inltJiex Name Access | Mapping | Data Type Unit Value Range | Default
6098h 00h | Homing method RW YES Int8 - 0to35 1
Speed duri h Ref
o1h | >Peeddunngsearc RW YES Uint32 | e oo 2%-1) | 1747627
for switch unit
6099h
Speed duri h Ref
ogn | DPeeCduringsearc RW YES Int32 | oo ot0 221) | 174763
for zero unit
609Ah | 00h | Homing acceleration RW YES Uint32 |RPM/ms |0to (2-1) |174762666
Homing duration .
2005h 24h it RW YES Uintle |10ms 0 to 65535 50000
. 31 31
6OF4h 00h Following error actual RO PO Int32 Reference 27 to+(27- i
value unit 1)
. _ 31 + 31_
6OECh 00h Posm*on demand RO TPDO Int32 Reference 27 to+(2 i
value unit 1)
T f
2007h | osh | Crduereterence RW YES Uintl6 | ms 00 30.00 0.79
filter time constant
01h | Speed loop gain RW YES Uintl6 | Hz 0.lto 25.0
P Pe 2000.0 :
o2h | Speedloopintegral RW YES Uintl6 | ms 0.15to 31.83
time constant 512.00
03h | Position loop gain RW YES Uintl6 | Hz 0.0t 40.0
Pe 2000.0 :
J008h | 13n | opeed feedbackfilter | o YES Uintl6 | ms 0.00to 0.50
time constant 64.00
feedf
14h zzened eedforward RW YES Uint16 | % 0.0t0 100.0 0.0
15h Torqu? feedforward W VES Uintle | ms 0.00 to 0.50
filter time constant 64.00
T feedf d
16h g:ir:”e eediorwar RW YES Uintl6 | % 0.0t0 200.0 0.0

4.7.3 Control Commands in the Homing Mode

Table 4-4 Relation between state switchover and control commands

signal

. . bit0 to bit9 of Status
CiA402 Status Switchover Control Word 6040h Word 6041h

0 |Power-on — Initialization Natural transition, no control command required 0x0000h
Natural transition, no control command required

1 |Initialization = No fault If an error occurs during initialization, the servo 0x0250h
drive directly enters status 13.

2 | No fault = Servo ready 0x06h 0x0231h

3 Servo ready — Wait for the S-ON 0x07h 0x0233h
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. . bit0 to bit9 of Status
CiA402 Status Switchover Control Word 6040h Word 6041h
4 Wait forthe S-ON signal — Servo OXOFh 0x0237h
running
5 S-ervo running — Wait for the S-ON 0x07h 0x0233h
signal
Wait for the S-ON si -
6 ait for the S-ON signal = Servo 0x06h 0x0231h
ready
7 | Servo ready — No fault 0x00h 0x0250h
8 | Servo running — Servo ready 0x06h 0x0231h
9 | Servo running — No fault 0x00h 0x0250h
10 | Wait for the S-ON signal — No fault | 0x00h 0x0250h
11 | Servo running — Quick stop 0x02h 0x0217h
Set 605A to a value between 0 to 3. Natural
12 | Quick stop = No fault transition applies after stop, requiring no control 0x0250h
command.
Once a fault occurs in any state other than "fault",
13 | — Stop at fault the servo drive automatically switches to the stop- 0x021Fh
at-fault state, requiring no control command.
14 | Stop at fault — Fault Natu.ralnl transition applies after stop at fault, 0x0218h
requiring no control command.
0x80h
The bit7 is risi -tri :
15 | Fault = No fault e bit7 is rising edge-triggered 0x0250h
The bit7 is kept to 1 and other control commands
are invalid.
) . Set 605A to a value between 5to 7.
16 | Quick stop = Servo running . 0x0237h
OxOF will be sent after stop.
The control word 6040h in the homing mode is described as follows.
Data
Name Control word VAR Data Type Uintl16
Index Structure
6040h Related Dat
Access | RW |Mapping| YES | "o oed | Al 4 1 01065535 | Default ;
Mode Range
Defines the control commands in the homing mode.
Control Word 6040h
bit7 to bit15 bit5 to bité bit4 bit0 to bit3
Name - N/A Homing enable -
Value | See Table 4-2 for details. - - See Table 4-2 for details.
0: Homing not activated
. 0 — 1: Homing enabled .
Descri For details, see "6.5.3 L Homine ) For details, see "6.5.3
= : t
et?g:p Profile-Defined - om|ng|.n e>.<ecu on Profile-Defined
Parameters”. 1= 0: Homing interrupted Parameters”.
The bit4 must always be 1
during homing.
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The status word 6041h in the homing mode is described as follows.

Data
Name Status word VAR Data Type Uintl6
Iiglex Structure
6041h
. Related Data
Access RO | Mapping | TPDO All 0to 65535 | Default -
Mode Range
Defines the servo drive state in the homing mode.
Status word 6041h
Bit bit15 bit14 bit13 bit12 bit1l bit10 bit0 to bit9
Homin Software Target
Name [Homingcompleted N/A  Homing error § internal setting & -
completed . 2 Jreached
beyond the limit
Setting See Table 4-2 See Table 4-2
value for details. for details.
0: Homing not 0: Actual
performed or position value
done . not reaching | 0: T{clr.get For details,
1: Homing done 0: No error 0:Homing |the §9ftw§r§ position not see "6.5.3
Descrip- | and reference not done position limit | reached .
. . Reserved| 1: Homing error . Profile-
tion | pointfound o 1:Homing | 1:Actual 1: Target .
occurred . . Defined
This bitis done position value | position .,
unrelated to the reaching the reached &) 7Parameters :
operation mode software
or the servo state. position limit

[1] When a homing error occurs, Er.601 (Homing timeout) will be reported. If any error or warning occurs during

homing, bit13 of 6041 will be set to 1.

[2] The software internal position limit can be enabled according to the setting of 0x200A-02h. For details, see
description of 607Dh in "6.5.3 Profile-Defined Parameters".

[3] When the position deviation is within the position window (6067h) and the time reaches 6068h, the target
position is reached. If either condition is not met, the target position is not reached.

1 6098h=1

4.7.4 Introduction to the Homing Mode

Mechanical home: motor Z signal

Deceleration point: negative limit switch (N-OT)

1) N-OT signal inactive at the start of homing

Negative limit

switch

Positive limit
switch

(@)

Motion profile

Motor Z signal

Negative limit
switch signal

(Crecaaae| (eeaaam
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Zsignal

A Falling edge of
Speed deceleration
point signal

6099-02 h: 10 RPM

6099-01h: -100 RPM

T Rising edge of
Trigger signal: deceleration point signal

6040h: OxOF—0x1F

Figure 4-17 Mode @ in which 6098h =1 and N-OT signal inactive

In Figure 4-17, "H" indicates the speed during search for switch (6099-1h) and "L" indicates the speed
during search for zero (6099-2h).

6099-1h =100 x 1048576/60 p/s (100 RPM), 6099-2h = 10 x 1048576/60 p/s (10 RPM),
609Ah = 100 x 1048576/60 p/s” (100 RPM/s):

<
E:j;> 6099-01h 6099-01h 6099-02h
E == 8

' Teooah " Te00ah  ° 27 TgooAn
NOTE

The N-OT signal is inactive initially and the motor starts homing in the reverse direction at a high
speed. After reaching the rising edge of the N-OT signal, the motor decelerates and changes to run in
the forward direction. After reaching the falling edge of the N-OT signal, the motor stops at the first
motor Z signal.

2) N-OT signal active at the start of homing

Negative limit Positive limit
switch switch
Q o

Ceaceeee] eaeeco

| -H |
Motion profile |
N
| L |
‘ \
‘ \
; |
Motor Z signal ‘ |_|
Negative limit
switch signal
Zsignal
A Falling edge of
Speed deceleration
point signal
6099-02h: 10RPM |- — ‘ A 4
|
— >
t Time

Trigger signal:
6040h: 0xOF—=0x1F

Figure 4-18 Mode @ in which 6098h =1 and N-OT signal active

6099-02h

Y T 609AN
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The N-OT signal is active initially and the motor starts homing in the forward direction at a low speed.
After reaching the falling edge of the N-OT signal, the motor stops at the first motor Z signal.

2 6098h=2

B Home: Zsignal
B Deceleration point: positive limit switch (P-OT)

1) P-OT signalinactive at the start of homing

Negative Positive
limit switch limit switch
° °
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Motion profile I i ‘
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switch signal
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A
Speed l

6099-01h: 100 RPM - — = =

6099-02 h: -10 RPM

Falling edge of|
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point signal

Trigger signal:
6040h: 0XOF—0x1F Z signal

Figure 4-19 Mode @ in which 6098h =2 and P-OT signal inactive

_  6099-01h 6099-01h 6099-02h
1= ———— S tHh= —— s 3= —— S
609Ah 609Ah 609Ah

The P-OT signal is inactive initially and the motor starts homing in the forward direction at a high speed.
After reaching the rising edge of the P-OT signal, the motor decelerates and changes to run in the reverse
direction. After reaching the falling edge of the P-OT signal, the motor stops at the first motor Z signal.



4 Motion Modes

2)

P-OT signal active at the start of homing
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limit switch limit switch
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I I
I
Motor Z signal |_| .
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switch signal
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| Time

6099-02h: -10 RPM - — A

Falling edge of
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point signal
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Trigger signal:
6040h: 0xOF—>0x1F

Figure 4-20 Mode @ in which 6098h =2 and P-OT signal active

6099-02h
609Ah

The P-OT signal is active initially and the motor starts homing in the reverse direction at a low speed.
After reaching the falling edge of the P-OT signal, the motor stops at the first motor Z signal.

3 6098h=3
B Home: Zsignal
B Deceleration point: home switch (HW)
1) HWsignalinactive at the start of homing

Home switch
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limit switch limit switch
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4 Motion Modes

Rising edge of
deceleration point
signal

A
Speed

6099-01h: 100 RPM

6099-02h: -10 RPM

Falling edge of
deceleration

point signal

Trigger signal:
6040h: OXOF—0x1F Zsignal

Figure 4-21 Mode @ in which 6098h =3 and HW signal inactive

_ s09%01h .. 609901 6099-02h
_ 6099-01h _ 609%%01h - _  6099-02h
' T 600ah 2" T509Ah ’ 609Ah

The HW signal is inactive initially and the motor starts homing in the forward direction at a high speed.
After reaching the rising edge of the HW signal, the motor decelerates and changes to run in the reverse
direction. After reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.

2) HW signal active at the start of homing

Home switch
o o
Negative Positi\_/e limit
limit switch switch
T
I
(€] | 0)
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( (@@ @0
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Motor Z signal 1
|
Home switch signal |—\—
A
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I
| Time
6099-02 h:-10RPM |- — N
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Z signal

Trigger signal:
6040h: OXOF—>0x1F

Figure 4-22 Mode @ in which 6098h =3 and HW signal active



4 Motion Modes

609Ah

6099.02h

The HW signal is active initially and the motor starts homing in the reverse direction at a low speed. After
reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.

4 6098h=4

B Home: Zsignal

B Deceleration point: home switch (HW)

1) HWsignalinactive at the start of homing

Negative

o

Home switch

Positive limit
switch

‘ o

@Wﬁ

Motion profile

Motor Z signal
|
Home switch signal
Rising edge of
Speed A deceleration point signal
6099-01h: 20RPM  |— — — — l Rising edge of
‘ deceleration point X
| signal Zsignal
|
| v
0RPM |/ — 4 — — — — e it ; \ 4
| t3 ty |
[ — <« >
| | >
«——> i« <« >
G ‘ o) ts ! Time

6099-02h:-10RPM |— — — — —

!

Trigger signal:

6040h: 0XOF—~0x1F

Falling edge of
deceleration point signal

Figure 4-23 Mode @ in which 6098h =4 and HW signal inactive

The HW signal is inactive at start, and the motor starts homing in the forward direction at a high speed.
After reaching the rising edge of the HW signal, the motor decelerates and changes to run in the reverse
direction. Then, after reaching the falling edge of the HW signal, the motor decelerates and changes to
run in the forward direction until it stops at the first Z signal upon reaching the rising edge of the HW

signal.
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4 Motion Modes

2) HW signal active at the start of homing

Home switch
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limit switch limit switch
E]
(@) ! O
I
E I

!
I -H
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|
|
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Trigger signal: signal

6040h: OxOF—0x1F

Figure 4-24 Mode @ in which 6098h =4 and HW signal active

6099-01h _6099-01h 6099-02h
—_— 5 tp= — s 3= ——— s
609Ah 609Ah 609Ah

1:
The HW signal is active initially and the motor starts homing in the reverse direction at a high speed.
After reaching the falling edge of the HW signal, the motor decelerates and changes to run in the forward
direction at a low speed. After reaching the rising edge of the HW signal, the motor stops at the first

motor Z signal.



4 Motion Modes

5 6098h=5

B Home: Zsignal
B Deceleration point: home switch (HW)

1) HWsignalinactive at the start of homing

Home switch
o o
Negative Positive
limit switch limit switch
v
I I
o ! ! (¢
I I
! | 1
( i I I —
| | -H
Motion profile : (
| L
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I [
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Motor Z signal ; T |_|
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A
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t t I |
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| | ts Time
| |
| |
| |
| |
6099-01h: -100RPM |- — — — ‘

T Rising edge of

Trigger signal: deceleration point signal

6040h: 0OXOF—0x1F

Figure 4-25 Mode @ in which 6098h =5 and HW signal inactive

6099-01h 6099-01h 6099-02h
1= ——88 s t2 = — 3 t3 = —_—
609Ah 609Ah 609Ah

The HW signal is inactive initially and the motor starts homing in the reverse direction at a high speed.
After reaching the rising edge of the HW signal, the motor decelerates and changes to run in the forward
direction. After reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.
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4 Motion Modes

2) HW signal active at the start of homing

Home switch
o o
Negative Positive
limit switch ﬁ:{ fi limit switch
‘
i
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] | | (@)
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|
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point signal
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|
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e Time

Trigger signal:
6040h: 0xOF—0x1F

Figure 4-26 Mode @ in which 6098h =5 and HW signal active

6099-02h
609Ah

The HW signal is active initially and the motor starts homing in the forward direction at a low speed.
After reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.



4 Motion Modes

6 6098h=6

Home: Z signal

Motion profile

Motor Z signal

6099-01h: -20 RPM

Negative

Deceleration point: home switch (HW)

HW signal inactive at the start of homing

Home switch

limit switch
E]

Positive
limit switch

(@)

(L@ aaao

Falling edge of
deceleration
pointsignal

Trigger signal:

6040h: 0OxOF—>0x1F

Rising edge of
deceleration
pointsignal

A

A

v

Time

Rising edge of 7 signal

deceleration
pointsignal

Figure 4-27 Mode @ in which 6098h =6 and HW signal inactive

The HW signal is inactive initially, and the motor starts homing in reverse direction at a high speed. After
reaching the rising edge of the HW signal, the motor decelerates and changes to run in forward direction.
After reaching the falling edge of the HW signal, the motor changes to run in the reverse direction at a
low speed and stops at the first motor Z signal after reaching the rising edge of the HW signal.
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4 Motion Modes

2) HW signal active at the start of homing

Home switch
) o o
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limit switch limit switch
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Rising edge of
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Trigger signal:
6040h: 0XOF—0x1F Z signal

Figure 4-28 Mode @ in which 6098h =6 and HW signal active

6099-01h 6099-0th ~ ~_ 6099-02h

609Ah 609Ah > 609Ah
The HW signal is active initially and the motor starts homing in the forward direction at a high speed.
After reaching the falling edge of the HW signal, the motor decelerates and changes to run in the reverse
direction. After reaching the rising edge of the HW signal, the motor stops at the first motor Z signal.



4 Motion Modes

7 6098h=7

Home: Z signal
Deceleration point: home switch (HW)
1) HW signalinactive at the start of homing, not hitting the positive limit switch

Home switch

o o
Negative Positive
limit switch limit switch
[© d gj [© d
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H |
Motion profile |—“_:D
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Home switch
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A
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Time
6099-02h:-10RPM |- — — — — — — — — — — — — — — — — — — — \ A
Falling edge of
deceleration
point signal
Trigger signal:
6040h: OxOF—~0x1F Z signal

Figure 4-29 Mode @ in which 6098 = 7, HW signal inactive and limit switch not hit

6099-01h 6099-01h 6099-02h
1= ———— S b= ———— s 3= ————— s
609Ah 609Ah 609Ah

The HW signal is inactive initially and the motor starts homing in the forward direction at a high speed.
If the motor does not hit the limit switch and reaches the rising edge of the HW signal, it decelerates and
changes to run in the reverse direction. After reaching the falling edge of the HW signal, the motor stops
at the first motor Z signal.
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4 Motion Modes

2) HW signal inactive at the start of homing, hitting the positive limit switch

Home switch
o o
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limit switch limit switch
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Trigger signal:
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Figure 4-30 Mode @ in which 6098 =7, HW signal inactive and positive limit switch being hit

6099-0h . _ 609901h _ 609901h _ [6099-01h]-[6099-02h]
= —_— b —_— = — =
! 609Ah 609Ah : 609Ah ¢ 609Ah

The HW signal is inactive at start, and the motor starts homing in the forward direction at a high speed. If
the motor hits the limit switch, it changes to run in the reverse direction. After reaching the rising edge of
the HW signal, the motor decelerates and continues running in the reverse direction. Then, after reaching
the falling edge of the HW signal, the motor changes to run in the forward direction until it decelerates
and changes to run in the reverse direction again upon reaching the rising edge of HW signal. Finally, the
motor stops at the first Z signal after reaching the falling edge of the HW signal.



4 Motion Modes

3) HWsignal active at the start of homing

Home switch
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limit switch limit switch
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Trigger signal:
6040h: OxOF—0x1F

Figure 4-31 Mode ® in which 6098 =7 and HW signal active

6099-02h
609Ah

The HW signal is active initially, and the motor starts homing in the reverse direction at a low speed.
After reaching the falling edge of the HW signal, the motor stops at the first Z signal.
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4 Motion Modes

8 6098h=8

Home: Z signal
Deceleration point: home switch (HW)

1) HW signalinactive at the start of homing, not hitting the positive limit switch

Home switch
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limit switch limit switch
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Trigger signal:
6040h: OXOF—0x1F

Figure 4-32 Mode @ in which 6098h = 8, HW signal inactive and positive limit switch not hit

6099-01h o 6099-01h  6099-02h . 6099:02h  _ 6099-02h

s b = — s b= — =
609Ah 609Ah ’ 609Ah 609Ah ° 609Ah

The HW signal is inactive initially and the motor starts homing in the forward direction at a high speed.

If the motor does not hit the limit switch, it decelerates and changes to run in the reverse direction after
reaching the rising edge of the HW signal. After reaching the falling edge of the HW signal, the motor
changes to run in the forward direction at a low speed and stops at the first motor Z signal after reaching
the rising edge of the HW signal.
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4 Motion Modes

2) HW signal inactive at the start of homing, hitting the positive limit switch

Home switch
e} o
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limit switch limit switch
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Trigger signal:

6040h: OxOF—0x1F

Figure 4-33 Mode @ in which 6098h =8, HW signal inactive and positive limit switch being hit

6099-01h 6099-01h 6099-01h _ [6099-01h] - [6099-02h]
= ————— s h= ———— s BE ——— s W= s
609Ah 609Ah 609Ah 609Ah
_ 6099-02h te = 6099-02h
5= — /e

S 6=
609Ah 609Ah

The HW signal is inactive initially and the motor starts homing in the forward direction at a high speed.
If the motor hits the limit switch, it changes to run in the reverse direction. After reaching the rising edge
of the HW signal, the motor decelerates and runs in the reverse direction. After reaching the falling edge
of the HW signal, the motor changes to run in the forward direction at a low speed and stops at the first
motor Z signal after reaching the rising edge of the HW signal.

-87-



-88-

4 Motion Modes

3) HWsignal active at the start of homing
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Figure 4-34 Mode ® in which 6098h =8 and HW signal active

6099-02h t = 6099-02h s e 6099-02h
6099-02h S0P _6099-02h
609Ah 609Ah : 609Ah

The HW signal is active initially and the motor starts homing in the reverse direction at a low speed.
After reaching the falling edge of the HW signal, the motor changes to run in the forward direction. After
reaching the rising edge of the HW signal, the motor stops at the first motor Z signal.



4 Motion Modes

9 6098h=9

Home: Z signal
Deceleration point: home switch (HW)

1) HW signalinactive at the start of homing, not hitting the positive limit switch
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Figure 4-35 Mode @ in which 6098h = 9, HW signal inactive and positive limit switch not hit

6099-01h _ [6099-01h] - [6099-02h] _ 6099-02h  _ 6099-02h
= —— = S = — = —
! 609Ah : 609Ah ’ 609Ah N 609Ah

The HW signal is inactive initially and the motor starts homing in the forward direction at a high speed.
If the motor does not hit the limit switch, it decelerates after reaching the rising edge of the HW signal.
Then, after reaching the falling edge of the HW signal, the motor changes to run in the reverse direction
at a low speed and stops at the first motor Z signal after reaching the rising edge of the HW signal.
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4 Motion Modes

2) HW signal inactive at the start of homing, hitting the positive limit switch

Home switch
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limit switch limit switch
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Figure 4-36 Mode @ in which 6098h =9, HW signal inactive and positive limit switch being hit

- 6099-01h . 6099-01h s - 6099-01h s - 6099-01h - 6099-02h
609Ah 609Ah 609Ah 609Ah 609Ah
6099-02h _ 6099-02h
T Teooan 77 T 00an

The HW signal is inactive initially and the motor starts homing in the forward direction at a high speed.
If the motor hits the limit switch, it changes to run in the reverse direction. After reaching the rising edge
of the HW signal, the motor decelerates and changes to run in the forward direction. After reaching the
falling edge of the HW signal, the motor changes to run in the reverse direction at a low speed until it
stops at the first motor Z signal upon reaching the rising edge of the HW signal.
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3) HWsignal active at the start of homing
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Figure 4-37 Mode ® in which 6098h =9 and HW signal active

1=

6099-02h
609Ah

6099-02h
609Ah

Z signal

09900
609Ah

The HW signal is active initially and the motor starts homing in the forward direction at a low speed.
After reaching the falling edge of the HW signal, the motor changes to run in the reverse direction and
stops at the first motor Z signal upon reaching the rising edge of the HW signal.
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10 6098h =10

B Home: Zsignal
B Deceleration point: home switch (HW)
1) HW signalinactive at the start of homing, not hitting the positive limit switch
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Figure 4-38 Mode @ in which 6098h = 10, HW signal inactive and positive limit switch not hit

6099-01h [6099-01h] - [6099-02h]
1= —————— s §= s

609Ah 609Ah

The HW signal is inactive at the start of homing and the motor starts homing in the forward direction at

a high speed until reaching the rising edge of the HW signal where it decelerates. The motor changes to
run in the reverse direction at a low speed upon reaching the falling edge of the HW signal. After reaching
the rising edge of the HW signal, the motor decelerates and changes to run in the forward direction until
it stops at the first Z signal upon reaching the falling edge of the HW signal.
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4 Motion Modes

2) HW signal inactive at the start of homing, hitting the positive limit switch

Home switch
] o o
Negative Positive
limit switch limit switch
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Figure 4-39 Mode @ in which 6098h = 10, HW signal inactive and positive limit switch being hit

6099-01h 6099-01h 6099-01h 6099-01h 6099-02h
1= ————— s T ————— s 3= ——— 5 H= —— s = —
609Ah 609Ah 609Ah 609Ah 609Ah

The HW signal is inactive initially and the motor starts homing in the forward direction at a high speed. If
the motor hits the limit switch, it changes to run in the reverse direction at a high speed. After reaching
the rising edge of the HW signal, the motor decelerates and changes to run in the forward direction
again. After reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.
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4 Motion Modes

3) HWsignal active at the start of homing
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Figure 4-40 Mode ® in which 6098h =10 and HW signal active

6099-02h
609Ah

1=

The HW signal is active initially and the motor starts homing in the forward direction at a low speed.
After reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.

11 6098h=11,12,13,0r 14
Similar to the profile when 6098h =7, 8,9, or 10, opposite in the initial running direction only
12 6098h =17 to 30

Same as the profile when 6098 = 1 to 14, without the final step of searching for the motor Z signal

The motor stops immediately upon reaching the following home signals.

Homing Mode 6098 Home Signal
17 N-OT falling edge
18 P-OT falling edge
19 HW falling edge
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4 Motion Modes

Homing Mode 6098 Home Signal
20 HW rising edge
21 HW falling edge
22 HW rising edge
23 HW falling edge
24 HW rising edge
25 HW rising edge
26 HW falling edge
27 HW falling edge
28 HW rising edge
29 HW rising edge
30 HW falling edge

13 6098h =31/32
This mode is not defined in the standard 402 protocol. It can be used for extension purpose.

14 6098h =33/34

B Home: Zsignal
Deceleration point: None

1) Homing mode 33: The motor runs in the reverse direction at a low speed and stops at the first motor
Zsignal.

2) Homing mode 34: The motor runs in the forward direction at a low speed and stops at the first
motor Z signal.

Negative Positive
limit switch limit switch
(@) (€]
E— :
!
@WW@W faaaqaadao

L !

Motion profile ] |

| 33 '

| L , |

: 34 | |

I

| 1 |

I

Motor Z signal H H :

I
Positive limit
switch signal

Figure 4-41 6098h =33 or 34
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156098h =

35

Homing mode 35: The present position is taken as the mechanical home. The position actual value
(6064h) equals to the home offset (60Ch) after homing is triggered (control word 6040h: 0XOF — Ox1F).

Position actual value 6064h =607C

4.7.5 Configuration Example

( Start )

A 4

Configure the
PDO.

A

Modify basic
parameters.

A 4

Write the control
word to make the
servo drive run,

A

See section 3.5 for network
configuration.

See section 4.7.2 for related object
dictionary.

See section 4.2 for the conversion
factor.

See section 4.7.2 for related object
settings.

Modify parameters through the
SDO or the keypad.

Make 6040h change from
0XOF to Ox1F. The servo drive
executes the homing
operation.

Adjust gain
parameters |  _ _ _ _ _ _ _ _ _ _ _ _ _ _ See SV660P Series Servo Drive Advanced User
based on actual Guide for details.
conditions.
v
End
Figure 4-42 Example of homing mode setting process
Para. . . . i
No Object Mapping Object Input Description
H2D-32 | 1600h-00n | umber of RPDOL 2
mapping objects
The fi i fRPDOL i 40-00h
H2D-33 | 1600h-01h 6040h-00h 60400010h | ¢ TSt mapping parameter of RPDOL is 6040-00,
with a length of 16 bits.
H20-35 | 1600h-02h 6060h-00h 60600008h The second mapp|r.1g parameter of RPDO1 is 6060-00h,
with a length of 8 bits.
H2D-49 | 1601h-00h | \UMberof RPDO2 2
mapping objects
H20-50 | 1601h-01h 6098h-00h 60980008h The first mapping p.arameter of RPDO2 is 6098-00h,
with a length of 8 bits.
H2D-52 | 1601h-02h 609Ah-00h 609A0020h The second mappmg_ parameter of RPDO2 is 609A-00h,
with a length of 32 bits.
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Para. . . . —
No Object Mapping Object Input Description
H2D-66 | 1602h-00n | umPer of RPDO3 2
mapping objects
H2D-67 | 1602h-01h 6099h-01h 60990120h The first mapping pa'rameterof RPDO3is 6099-01h,
with a length of 32 bits.
H2D-60 | 1602h-02h 6099h-02h 60990220h The second mappmg parameter of RPDO3 is 6099-02h,
with a length of 32 bits.
H2E-20 | 1A00n-00h | NumberofTPDOL 2
mapping objects
H2E-21 | 1A00h-01h 6041h-00h 60410010h The first mapping pa.rameterofTPDOl is 6041-00h,
with a length of 16 bits.
H2E-93 | 1A00h-02h 6061h-00h 60610008h The second mappmg parameter of TPDO1 is 6061-00h,
with a length of 8 bits.
H2E-37 | 1A01h-0h | umberof TPDO2 2
mapping objects
The first i ter of TPDO2 is 6064-00h
H2E-38 | 1A01h-01h 6064h-00h 60640020 | < 'St MAPPING parametero s ’
with a length of 32 bits.
Th d i ter of TPDO2 is 606C-00h
H2E-40 | 1A01h-02h 606Ch-00h 606C0020h | - Seconc Mapping parametero s ’
with a length of 32 bits.

B Write the servo drive operation mode (6060h) to 0x06 to make it run in the homing mode.

Write the homing mode 6098h (in reference unit, default value: 1).

B Write the speed during search for switch 6099-01h (in reference unit, default value: 1747627) and the
speed during search for zero 6099-02h (in reference unit, default value: 174763).

B Setthe homing acceleration 609Ah (in reference unit, default value: 174762666).

B Write 6040h from OxOF to 0x1F. The servo drive executes the homing operation.

Monitoring parameters:

B Position demand value 6062h (in reference unit), position demand value* 60FCh (in encoder unit)

B Position actual value* 6063h (in encoder unit), position actual value 6062h (in reference unit)

B Following error actual value 60F4h (in reference unit)

B Status word 6041h

Example:

When 6060h = 0x06, 6098h = 3:

B Speed during search for switch: 6099-1h = 100 x 1048576/60 p/s (100 RPM)

B Speed during search for zero: 6099-2h = 10 x 1048576/60 p/s (10 RPM)

B Homing acceleration: 609Ah = 100 x 1048576/60 p/s” (100 RPM/s)

Opsi;a;lng Contrc;lo(;%:mand Status of 6041h Description
1 0x06 0x0231 The servo drive is ready.
2 0x07 0x0233 The servo drive is ready and can be enabled.
3 OXOF 0x0637 Ir-lec;:ﬁ;r;iis not started and the target position is
4 Ox1F 0x9637 Homing is done and the target position is reached.
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Home switch
o o
Negative Positive
limit switch limit switch
E]
(@) I
I
I
Il
I
I

Motion profile |—"_D

I
I
I
I
Motor Z signal r‘

Home switch signal '—‘—

A

Speed
P Rising edge of
deceleration point signal

6099-1h: 100 RPM = —

t o\ Time

6099-2h:-10RPM | — — — — — — — — — — — — — — — — 4

T Z signal

Trigger signal:
6040h: OxOF—0x1F

Falling edge of
deceleration point signal

Figure 4-43 6060h = 0x06 and 6098h =3

) (6099-1h) (6099-1h) (6099-2h)
" 609Ah = "6o0ah  © 5 6ooAh

4.8 Interpolation Mode

The interpolation mode can be used to achieve synchronous operations of multi-axis servo drives or
single-axis servo drives. The host controller sets the interpolation cycle before the servo drive is enabled
and plans the displacement curve in advance based on actual application needs. After the servo drive
starts running, the host controller sends different absolute positions in the displacement curve to the
slave cyclically. The slave receives the displacement reference synchronously and evenly divides and
transmits the displacement reference increment based on the position loop control cycle. The servo
drive performs the position control, speed control, and torque control.
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Displacement

A t1: Position loop control cycle

t,: Interpolation cycle

3
| ‘ !
PL |- ———————— il : | ‘ ! |
|
| | : [ | :
[ [ ‘ [ |
‘ ‘ | | ‘ |
\ [ ‘ [
PO L | |
T T T ‘ | | | ‘ | ‘
| | | | | | |
: : ‘ ‘ i : 1 ‘ : >
A ‘ ‘ ‘ PEEEN ‘ ‘ | ! | ]
Ity ! Time
«—pl

60C1-1h=P1 60C1-1h=P2 60C1-1h=P3

Figure 4-44 Motor displacement curve in single-axis linear interpolation

@ € : The current absolute position of the servo motor is PO, the first absolute position reference is

received, and the planning of the first displacement curve starts.

@ @ : The current absolute position of the servo motor is P0. The servo motor starts to move
towards the first absolute position P1, meanwhile, the second absolute position reference P2 is

received, the planning of the second displacement curve starts.

@ © : The servo motor reaches the first absolute position P1 and starts to move towards the
second absolute position P2, meanwhile, the third absolute position reference P3 is received, the

<
Q planning of the third displacement curve starts.
NOTE @ t, - position loop control cycle, which is determined by the servo drive

@ t, - interpolation cycle, which is set in the object dictionary 60C2h. The SV660C servo drive
supports a synchronization cycle of 1 ms to 20 ms. Synchronization cycles beyond this range will

be limited to this range.

@ P0/P1/P2 - absolute position. An absolute position reference is sent through 60C1-1h. The

interpolation mode supports absolute position references only.

@ When using the interpolation mode, set the position loop cycle to 1k (H01-13).

4.8.1 Control Block Diagram

Speed feedforward | Speed feedforward
gain filter
2008-14h 2008-13h

gain
2008-16h

Torque feedforward Torque feedforward

filter
2008-15h

Motor speed
reference (RPM)

Motor position
deviation (p)

Position demand
value* (p) Filter

—>| 2005-05h

2005-07h

Speed

Max. motor + regulator
speed limit 2008-01h
2008-02h

Position loop gain
2008-03h

Motor speed
feedback (RPM)

Position actual value®
6063h (p)

Torque
regulator

Torque
reference
limit

Torque filter
2007-06h
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Position demand
value*
60FCh (p)

Position actual value*

Position demand
value 6062h
—_—

Position actual

6063h (p) value 6064h

B 6091h B
Motor position Following error actual
deviation (p) value 60F4h
— —

Motor speed Velocity demand
reference (RPM) value 606Bh
- > —_—

Motor speed 6091h Velocity actual
feedback (RPM) value 606Ch
R —

Figure 4-45 Control block diagram of the interpolation mode

Modes of operation

Modes of '
operation 6060h display 6061h
Conégcilo\p]/ord Status word
6041h

Interpolation
time period

60C2-1h Position demand

60€2-2h value* 60FCh

Interpolation
data record

60C1-1h >

Max. profile
velocity 607Fh

Following error
window 6065 h

functions

Position window
6067h

Position window
time 6068h

Software position

Control

Position actual
value* 6063h

Position demand
value 6062h

Position actual
value 6064h

Following error
actual value 60F4h

Velocity demand

limit 607 Dh value 606Bh
Home offset )
607Ch Velocity actual
value 606Ch
Error code
603Fh

Figure 4-46 Input/output block diagram in the interpolation mode

Setting 0x200A-02A to 1 (HOA_01) enables the software limit. The software limit is disabled by default
(200A-02h = 0). After the software limit is enabled, the motor stops and reports an overtravel warning
upon reaching the limit, and bit11 of 6041h is set to 1. In this case, send a reverse run command to
exit the servo drive from the limit state and zero out bit11 of 6041h. When the external DI limit switch
and internal software position limit are both activated, the overtravel status will be determined by the

external DI limit switch.

Target position 60C1- L . Target

01h (reference unit) Software position limit Conversion position (p)
Lower limit: (607D -1h) ———» factor
Upper limit: (607D -2h) 6091h

Figure 4-47 Interpolation displacement 60C1h - internal software position limit
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4.8.2 Related Object Settings

1) Positioning completed

6041his setto 1.

When either condition is not met, the position window is invalid.

Dat
Name Position window ata VAR Data Type| Uint32
Index Structure
6067h Related Dat
Access RW | Mapping | YES l\(jljdee pp/hm/ip Rai;e 010 4294967295| Default | 734p
Subindex: 00

When the position deviation (60F4h) of the reference unit is smaller than 6067h and the time reaches 6068h, bit10 of

6041hissetto 1.

When either condition is not met, the position window is invalid.

D
Name Position window time ata VAR Data Type| Uintl6
Index Structure
6068h Related Dat
Access RW | Mapping | YES I\j:dee pp/hm/ip Raangae 0to 65535 Default | Oms
Subindex: 00

When the position deviation (60F4h) of the reference unit is smaller than 6067h and the time reaches 6068h, bit10 of

2) Following error window detection

Dat
Name Following error window ata VAR Data Type| Uint32
Index Structure
6065h Related Dat.
Access | RW | Mapping| YES l\(jljdee pp/hm/ip Rai;e 0to 4294967295 Default | 3435868
Subindex: 00
When the position deviation is larger than this value, Er.B00 occurs.
Sub- Dat
Index inl:jex Name Access | Mapping Tyapz Unit Data Range Default
603Fh 00h Error code RO TPDO | Uintl6 |- 0to 65535 -
6040h 00h Control word RW YES Uintl6 |- 0to 65535 0
6041h 00h | Status word RO TPDO | Uintl6 |- 0to 65535 -
6060h 00h | Modes of operation RW YES Int8 |- Oto7 0
M f i
6061h | ooh | Modesofoperation RO | TPDO | Int8 |- 0to7 -
display
Position d d
6062h | 00h V:li'e'o” eman RO | TPDO | Int32 |Reference unit |-2* to +(2°-1) -
6063h 00h | Position actual value* RO TPDO Int32 |Encoderunit |-2*to+(2%-1) -
6064h 00h | Position actual value RO TPDO Int32 | Reference unit | -2* to +(2*'-1) -
Followi
6065h | 0oh | o owineerror RW | VYES | Uint32 |Reference unit | 0to (2-1) 3435868
window
6067h 00h Position window RW YES Uint32 | Reference unit | 0to (232—1) 734
6068h 00h | Position window time RW YES Uintlé | ms 0 to 65535 0
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Sub- Dat
Index inl;ex Name Access | Mapping T;p: Unit Data Range Default
606Bh 00h | Velocity demand value| RO TPDO Int32 | Reference unit |-2* to +(2*-1) -
606Ch | 00h |Velocity actual value RO TPDO | Int32 |Reference unit |-2* to +(2*-1) -
01h | Min. position limit RW YES Int32 | Reference unit |-2* to +(2*-1) 2%
607Dh
02h Max. position limit RW YES Int32 | Reference unit |-2* to +(2°"-1) %1
607Ch | 00h |Home offset RW YES Int32 | Reference unit | -2* to +(2%-1) 0
6098h 00h | Homing method RW YES Int8 |- 0to35 1
01h fopriijii‘;”"g search | ow | YES | Uint32 | Reference unit |0to (2-1) 1747627
6099h
Speed during search . )
02h for zer0 RW YES Int32 | Reference unit |0to (27°-1) 174763
609Ah 00h Homing acceleration RW YES Uint32 | RPM/ms 0to (2*%-1) 174762666
| ;
60Clh | o1h rr;zirrzolanon data RW | YES | Int32 |- 2% o +(2°1) 0
o1 | Mterpolation time RW | YES | Uints |- 11020 1
units
60C2h
ogh | Mterpolation time RO | TPDO | Int8 |ms 3 3
index
. .
60F4h 00h VS:LC;WIng error actual RO TPDO Int32 |Reference unit |-2* to +(231—1) -
Position d d
60FCh | 00h V;ﬂ;on eman RO | TPDO | Int32 |Encoderunit |-2"to+(2-1) -
2007h | oeh | |orauereferencefilter | o yes  Gintie | ms 0t 30.00 0.79
time constant
0lh | Speed loop gain RW YES Uintl6 |Hz 0.1t0 2000.0 25.0
02h i&iiﬁg;?%ml RW | YES | Uintl6 |ms 0.15t0512.00|  31.83
03h | Position loop gain RW YES Uintl6 |Hz 0.0 t0 2000.0 40.0
13 | Speed feedforward RW | YES | Uint16 |ms 0.00t064.00 | 050
filter time constant
2008h
feedf
14h Z;’;ed eedforward RW | YES | Uintl6 |% 0.0 t0 100.0 0.0
15h | Jorquefeedforward RW | VYES | Uint16 |ms 0.00t064.00 | 050
filter time constant
T feedf
16h g:ﬁ“eeedo“N”d RW | YES | Uintl6 |% 0.0 t0 200.0 0.0
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4.8.3 Control Commands in the Interpolation Mode

The control word 6040h in the interpolation mode is described as follows:

Data .
Name Control word VAR Data Type Uint16
Index Structure
6040h Related Dat.
Access | RW |Mapping| YES | oo | Al & 0t065535 | Default -
Mode Range
Defines the control commands in the interpolation mode.
Control Word 6040h
Bit bit7 to bitl5 bit5 to bit6 bit4 bit0 to bit3
Name - N/A Enable interpolation mode -
Setti
EHNE Isee Table 4-2 for details. - - See Table 4-2 for details.
value
0: Interpolation interrupted
1: Interpolation enabled
For details. see "6.5.3 The bit4 must always be 1
Descrip- ’ o i For details, see "6.5.3 Profile-
etsigrnlp Profile-Defined ) during interpolation. e -
: efined Parameters".
Parameters". The bit12 of 6041h can be
used as a feedback indicating
whether the interpolation
mode is activated.

The status word 6041h in the interpolation mode is described as follows:

Data
Name Status word VAR Data Type Uintl6
Index Structure
6041h Related Data
Access RO | Mapping | TPDO All 0to 65535 Default -
Mode Range
Indicates the status of the servo drive in the interpolation mode.
Status word 6041h
Bit bitl5 bit14 | bitl3 bit12 bitl1l bit10 bit0 to bit9
Homin Interpolation Software internal
Name 5 N/A | Unused p setting beyond theTarget reached -
completed activated ||
limit
See Table 4-2 for
Value - - - - - - .
details.
0: Actual position
value not reachin
0: Homing not 0: §
. the software . -
performed or Interpolation | . . 0: Target position| For details,
. internal position "
Descrip- | done not activated limit not reached see "6.5.3
tion | 1: Homing done 1: .| 1:Target position| Profile-Defined
. 1: Actual position 2l
and reference Interpolation . reached Parameters".
. ) value reaching the —_—
point found activated .
software internal
position limit ™

description of 607Dh in "6.5.3 Profile-Defined Parameters".

position is reached. If either condition is not met, the target position is not reached.

The software internal position limit can be enabled according to the setting of 0x200A-02h. For details, see

When the position deviation is within the position window (6067h) and the time reaches 6068h, the target
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4.8.4 Configuration Example

Para.
,\alga Object Mapping Object Input Description
H2D-32| 1600h-00h | umPerofRPDOIL 2 |-
mapping objects
H20-33 | 1600h-01h 6040h-00h 60400010h The first mapping pa.rameterof RPDO1 is 6040-00h,
with a length of 16 bits.
The second mapping parameter of RPDO1 is
H2D-35 | 1600h-02h 6060h-00h 60600008h
6060-00h, with a length of 8 bits.
H2D-49 | 1601h-goh | umberofRPDO2 1 -
mapping objects
H20-50 | 1601h-01h 60C1h-01h 60C10020h The first mapping pa.rameterof RPDO2 is 60C1-00h,
with a length of 32 bits.
H2D-50 | 1601h-01h - 0 -
H2E-20 | 1A00h-ooh | Numberof TPDOI 2 |-
mapping objects
H2E-21 | 1A00h-01h 6041h-00h 60410010h The first mapping pa.rameter of TPDO1 is 6041-00h,
with a length of 16 bits.
HoE-23 | 1A00h-02h 6061h-00h 60610008h The first mapping parameterofTPDOI is 6061-00h,
with a length of 8 bits.
H2E-37| 1Aoth-oh | umberof TPDO2 2 -
mapping objects
HoE-38 | 1A01h-01h 6064h-00h 60640020h The first mapping pa.rameterofTPDO2 is 6064-00h,
with a length of 32 bits.
The second mapping parameter of TPDO2 is
H2E-40 | 1A01h-02h 606Ch-00h 606C0020h
606C-00h, with a length of 32 bits.
Example:
6060h = 0x07:

When the servo drive stops, if 60C2-1h is set to 10 through the SDO, the interpolation cycle is 10 ms.

The interpolation displacement record 60C1-01h needs to be configured to the synchronous PDO type.

Figure 4-48 Configuration example of 60C1-01h

Set the servo drive operation mode (6060h) to 0x07 to make it run in the interpolation mode.

Write the interpolation position 60C1-1h (absolute position references supported only),
interpolation time constant 60C2-1h, and interpolation time index 60C2-2h (the default value is
-3 ms and can be modified to -2 (10 ms)). The SYNC cycle must be set to a value between 1 ms to

20 ms.

B Write the control word 6040h from 0xOF to 0x1F so that the servo drive can run. Here is an example

of the configuration:
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Operating Control Status of Beserstn
Step Command 6040h 6041h
1 0x06 0x0231 | No fault — Servo ready
2 0x07 0x0233 | Servo running — Wait for the S-ON signal
3 OxOF 0x0637 | Target position reached
4 OxOF 0x0A37 | Target position not reached and position reference exceeding the limit
5 OxOF OxOE37 | Target position reached and position reference exceeding the limit
6 Ox1F 0x1237 |Interpolation mode activated and target position not reached
7 Ox1F 0x1637 |Interpolation mode activated and target position reached
8 OXLE Ox1A37 Interpolation mo.cle activgtgd, target position not reached, and position
reference exceeding the limit
9 OXLF OX1E37 Irz]tc::Z:iaet(i;r;en;;)i(jnzel;t;vl?r’;ﬁ(t:l, target position reached, and position

Monitoring parameters:

B Position demand value 6062h (in reference unit), position demand value* 60FCh (in encoder unit)

B Position actual value* 6063h (in encoder unit), position actual value 6062h (in reference unit)

B Following error actual value 60F4h (in reference unit)

B Status word 6041h

4.9 Profile Velocity Mode

In the profile velocity mode, after the user sets the speed, acceleration, and deceleration, the servo drive
plans the motor velocity curve based on user settings and switches between different velocity references

smoothly.

4.9.1 Control Block Diagram

Speed reference
(RPM)

Torque feedforward | Torque feedforward
gain filter
2008-16h 2008-15h

Motor speed
reference (RPM)

Max. motor
speed limit

) 4

Speed v
+ .| regulator +
2008-01h

2008-02h
Motor speed
feedback (RPM)

Speed
calcula-

tion

Ppsition actual value*

6063h(p)
Torque rgfzrrgﬁse Torque filter
regulator limit 2007-06h [
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Position actual value*

Position actual

(p) value 6064h
6091h —_—
Motor speed Velocity demand
reference (RPM) value 606Bh
— e
Motor speed 6091h Velocity actual
feedback (RPM) value 606Ch
—_— —

Figure 4-49 Control block diagram of the profile velocity mode

Modes of ques qf
operation 6060h opera(tslgglﬂlsplay
> —

Control word Status word
6040h

L LI 6041h )

Target velocity
60FFh

Profile acceleration
/deceleration

Position actual
value* 6063h

6083h
6084h . Position actual
4 value 6064h
Max. profile
velocity 607Fh

Velocity window fCont’grol Velocity demand

606Dh ICECLS value 606Bh
- >
Velocity window .

. Velocity actual
_ time606ER value 606Ch
Velocity threshold Error code

_ 606Fh 603Fh

Velocity threshold

time 6070h

Max. acceleration
60C5h

Max. deceleration
60C6h

Figure 4-50 Input/output block diagram in the profile velocity mode

Velocity curve planning involves the target velocity 60FFh (in reference unit), profile acceleration 6083h
(in reference unit), and profile deceleration 6084h (in reference unit). References of the host controller,
which are input in reference units, are in the encoder unit after being limited and converted through the
conversion factor. The processing of the target velocity, profile acceleration, and profile deceleration by
the servo drive are shown in Figure 4-51, Figure 4-52, and Figure 4-53.

Setting 0x200A-02A to 1 (HOA_01) enables the software limit. The software limit is disabled by default
(200A-02h = 0). After the software limit is enabled, the motor stops and reports an overtravel warning
upon reaching the limit, and bit11l of 6041h is set to 1. In this case, send a reverse run command to exit
the servo drive from the limit state and zero out bit11 of 6041h. When the external DI limit switch and

internal software position limit are both activated, the overtravel status is determined by the external DI
limit switch.
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Position actual
value 6064h Software position limit

{referenceunit) ), | gyer limit: (607D-1h) ——»

Upper limit: (607D-2h)

Figure 4-51 Position actual value 6064h - internal software position detection

The target velocity (60FFh) is used to set the maximum speed when the velocity reference is running.
It cannot exceed the maximum velocity (607Fh) set by the user and the maximum motor speed after

conversion. Figure 4-52 shows the block diagram.
Target velocity

60FFh
(reference unit)

\4

Speed reference
during running at
constant speed

Max. profile velocity
607Fh Min. value 4>®—> Conversion factor ——

(reference unit)

\4

Max. motor Max. m(c)jtor Min. value >
speed (RPM) Conversion speed
T factor reference unit),,

6091h

Figure 4-52 Target velocity 60FFh - velocity limit

The profile acceleration (6083h) and profile deceleration (6084h) are used to set the acceleration/
deceleration when the velocity reference is running. The values of 6083h and 6084h cannot exceed
the maximum acceleration/deceleration (60C5h/60C6h) set by the user. Figure 4-53 shows the block

diagram.
Profile

acceleration 6083h
(reference unit) >

Speed reference
increment per control
cycle during running at

variable speed

Profile
deceleration
6084h Acceleration limit

(reference unit) =

—_— 6091h

Max. acceleration: 60C5h

Quick stop Max. deceleration: 60C6h

deceleration
6085h
(reference unit) >

Figure 4-53 Profile acceleration limit

4.9.2 Related Object Settings

1) Zeroclamp

Dat
Name Speed threshold for zero clamp ate VAR Data Type| Uintl6
Index Structure
2006h Related Dat
Access RW | Mapping | YES elate pv ate 0to 6000 | Default | 10RPM
Mode Range

Subindex: 10h
When the actual velocity is smaller than this value and the corresponding DI function 12 is enabled, the motor

enters the position lock state.
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2) Velocity threshold

Index
606Fh

Dat
Name Velocity threshold at VAR Data Type| Uintl6
Structure
Related Data
A RW M i YE Def. 10 RPM
ccess apping S Mode pv Rela 0to 65535 efault 0

Subindex: 00h

When the velocity actual value (606Ch) of the reference unit is smaller than 606Fh and the time reaches 6070h, bit12
of 6041his set to 1.

When either condition is not met, the speed reached is invalid.

) Data .
Name Velocity threshold time VAR Data Type| Uintl6
Index Structure
6070h Related Data
A RW M i YES 0to 65535 | Default 0
ccess apping . pv Range 0 efau ms

Subindex: 00h

When the velocity actual value (606Ch) of the reference unit is smaller than 606Fh and the time reaches 6070h, bit12
of 6041his set to 1.

When either condition is not met, the speed reached is invalid.

3) Speed reached

Dat
Name Velocity window ate VAR Data Type| Uintl6
Index Structure
606Dh Related Data
Access RW | Mapping | YES pv 0to 65535 | Default 10 RPM
Mode Range

Subindex: 00h

When the deviation between the velocity actual value (606Ch) of the reference unit and the target velocity (60FFh)
is smaller than 606Dh and the time reaches 606Eh, bit10 of 6041h is set to 1. When either condition is not met, the
speed reached is invalid.

Dat:
Name Velocity window time ot VAR Data Type Uintl6
Index Structure
606Eh Related Data
A RW | M i YES 0to 65535 Default 0
ccess apping Mode pv P o} efau ms

Subindex: 00h

When the deviation between the velocity actual value (606Ch) of the reference unit and the target velocity (60FFh) is
smaller than the value of 606Dh and the time reaches 606Eh, bit10 of 6041h is set to 1. When either condition is not

met, the speed reached is invalid.

b-
Index ii:lex Name Access | Mapping | Data Type Unit Data Range Default
603Fh | 00h | Error code RO TPDO Uintl16 - 0to 65535 -
6040h | 00h | Control word RW YES Uintl6 - 0to 65535 0
6041h | 00h | Statusword RO TPDO Uint16 - 0to 65535 -
6060h | 00h | Modes of operation RW YES Int8 - Oto7 0
M f i
6061h | oo | Modes of operation RO | TPDO | Int8 - Oto7 .
display
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Sub-
Index inl:jex Name Access | Mapping | Data Type Unit Data Range Default
E
6063h | 00h | Position actual value* RO TPDO Int32 u:ictoder 2 to +(2°-1) -
Ref
6064h | 00h |Position actual value RO | TPDO | Int32 uiifrence 27 to +(2°-1) -
Ref
606Bh | 00h |Velocity demand value RO TPDO Int32 u:ifrence 2o +(2°1) -
Ref
606Ch | 00h | Velocity actual value RO | TPDO | Int32 uiiterence 27 to +(2°11) -
606Dh | 00h | Velocity window RW YES Uintlé |RPM 0 to 65535 10
606Eh | 00h | Velocity window time RW YES Uintlé |ms 0to 65535 0
606Fh | 00h | Velocity threshold RW YES Uintl6é |RPM 0 to 65535 10
6070h | 00h | Velocity threshold time RW YES Uintl6 |ms 0to 65535 0
Ref
607Ch | 00h | Home offset RW YES Int32 uiifrence 2% to +(2°-1) 0
Ref
01h | Min. position limit RW YES Int32 uiifrence 2o +(2%1) 2%
607Dh
Ref
02h | Max. position limit RW YES Int32 u:ifrence 2o+t 2%
6083h | 00h | Profile acceleration RW YES Uint32 |RPM/ms 0to (232—1) 174762666
6084h | 00h | Profile deceleration RW YES Uint32 |RPM/ms | Oto (2%-1) 174762666
00h Highest subindex RO NO Uints i i 5
supported
1h
609 0lh | Motor revolutions RW PRDO | Uint32 - 1to (2%-1) 1
02h | Shaft revolutions RW PRDO | Uint32 - 1to (27-1) 1
60C5h | 00h | Max. acceleration RW YES Uint32 | p/ms 0to (2%-1) 2147483647
60C6h | 00h |Max. deceleration RW YES Uint32 |p/ms 0to (2*%-1) 2147483647
2007h | oh | orauereferencefilter |, YES | Uintlé |ms 0t030.00 0.79
time constant
0lh |Speed loop gain RW YES Uintl6é |Hz 0.1 to0 2000.0 25.0
Speed loop integral
02n | SPecdloopintegra RW YES | Uintl6 |ms 0.15t0512.00|  31.83
time constant
2008h
T feedf
15h | Torque feedforward RW YES | Uintlé |ms 0.00 to 64.00 0.50
filter time constant
16h ;Zir:“e feedforward RW YES | Uintl6 | % 0.0 t0 200.0 0.0
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4.9.3 Control Commands in the Profile Velocity Mode

The control word 6040h in the profile velocity mode is described as follows:

Data .
Name Control word VAR Data Type| Uintl6
Index Structure
6040h Related Dat.
Access | RW |Mapping| YES | oo | Al & 0t065535 | Default -
Mode Range

Used to set control commands in the profile velocity mode to make them be the same as those in the state machine.

6040 Description

0x06 The servo drive is ready.

0x07 The servo drive is ready and can be enabled.

OxOF The servo is enabled and runs according to the reference velocity curve.

The status word 6041h in the profile velocity mode is described as follows.

Data .
Name Status word VAR Data Type| Uintl6
Index Structure
6041h Related Data
Access RO | Mapping | TPDO All 0to 65535 | Default -
Mode Range
Indicates the status of the servo drive in the profile velocity mode.
Status word 6041h
Bit bit15 bitl4 | bitl3 bit12 bitll bit10 bit0 to bit9
Homin . Software internal
Name & N/A | Unused Zero speed signal . .. |Targetreached -
completed setting overlimit
See Table 4-2
Value - - - - - - .
for details.
0: Position
feedback not
0: Homing not reaching the
performed or 0: The user software internal | 0: Target velocity | For details, see
Descrip- | done velocity is not 0. | position limit not reached "6.5.3 Profile-
tion | 1: Homing done 1: The user 1: Position 1: Target velocity | Defined
and reference velocityis 0. | feedback reached” Parameters”.
point found reaching the
software internal
position limit @

[1] When the user velocity is within the velocity threshold (606Fh) and the time reaches 6070h, the user velocity is 0.
When either condition is not met, the user velocity is not 0. This flag bit, which is meaningful only in the profile
velocity mode, is unrelated to the enable/disable state of the servo drive.

[2] The software internal position limit can be enabled according to the setting of 0x200A-02h. For details, see
descriptions of 607Dh in "6.5.3 Profile-Defined Parameters".

[3] When the target velocity is within the velocity window (606Dh) and the time reaches 606Eh, the target velocity is
reached. If either condition is not met, the target velocity is not reached. This flag bit is meaningful only when the
servo drive is enabled in the profile velocity mode.
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4.9.4 Configuration Example

( Start )

y

Configure the
PDO.

A

A

Modify basic
parameters.

A

A

Write the control
word to make the
servo drive run,

y

e  Seesection 3.5 fornetwork

configurations.

e  Seesection4.9.2 forrelated object

dictionary.

e  Seesection 4.2 for conversion

factors.

e  Seesection4.9.2 forrelated object

settings.

e Modify parameters through the

SDO or the keypad.

e  Seesection4.9.4for

configuration examples.

Adjust gain
parameters | e See SV660P Series Servo Drive Advanced User Guid
based on actual for details.
conditions.
v
End
Figure 4-54 Example of the setting process of profile velocity mode
Para. No. Object Mapping Object Input Description
H2D-32 | 1600h-00h | umPerofRPDOL 2 .
mapping objects
The first i ter of RPDO1 is 6040-00h
H2D-33 | 1600h-01h 6040h-00h 60400010h | ot MaPpINg parametero ° ’
with a length of 16 bits.
The second mapping parameter of RPDO1 is
H2D-35 1600h-02h 6060h-00h 60600008h
6060-00h, with a length of 8 bits.
H2D-49 | 1601h-ooh | humPerofRPDO2 1 .
mapping objects
The fi i fRPDO2 i FF-00h
H2D-50 1601h-01h 60FFh-00h 60FF0020h .e Irst mapping pa.rametero 02is 6OFF-00N,
with a length of 32 bits.
H2D-50 1601h-01h - 0 -
H2D-66 | 1602h-00n | umPerofRPDO3 2|
mapping objects
The first i ter of RPDO3 is 6083-00h
H2D-67 | 1602h-01h 6083h-00h 60830020 | ot MAPPINg parametero s ’
with a length of 32 bits.
The second mapping parameter of RPDO3 is
H2D-69 1602h-02h 6084h-00h 60840020h
6084-00h, with a length of 32 bits.
H2E-20 | 1A00h-ooh | umPerofTPDOI 2
mapping objects
The first i ter of TPDO1 is 6041-00h
H2E-21 | 1A00h-01h 6041h-00h 60410010 | ot MaPpINg parametero s ’
with a length of 16 bits.
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Para. No. Object Mapping Object Input Description
The second mapping parameter of TPDO1 is
H2E-23 1A00h-02h 6061h-00h 60610008h 6061-00h, with a length of 8 bits.
H2E37 | 1A0hooh | NumberofTPDO2 2
mapping objects
H2E-38 | 1A01h-01h 6064h-00h 60640020h The first mapping pa.rameter of TPDO2 is 6064-00h,
with a length of 32 bits.
The second mapping parameter of TPDO2 is
H2E-40 1A01h-02h 606Ch-00h 606C0020h 606C-00h, with a length of 32 bits.
B Write the servo operation mode (6060h) to 0x03 to make it operate in the profile velocity mode.
B Write the target velocity @ : V, = 60FFh = 1000 x 1048576/60 p/s (1000 RPM)
B Write the profile acceleration @ : 6083h = 100 x 1048576/60 p/s” (100 RPM/s)
B Write the profile deceleration @ : 6084h = 100 x 1048576/60 p/s” (100 RPM/s)
B Write the target velocity @ : V,= 60FFh = 2000 x 1048576/60 p/s (2000 RPM)
B Write the profile acceleration @ : 6083h = 10 x 1048576/60 p/s* (10 RPM/s)
B Write the profile deceleration @ : 6084h = 10 x 1048576/60 p/s® (10 RPM/s)
B Write the control word 6040h and enable the servo drive. Here is an example of the configuration:
Operating Control Status of Description
Step | Command 6040h| 6041h P
1 0x06 0x1231 |Theservo is ready and the velocity threshold is reached.
2 0x07 0x1233 | Theservois ready and can be enabled. The velocity threshold is reached.
3 OxOF 0x0637 | Homing is not started and the target position is reached.
4 0X06/0x07 O0x1231 The profile velocity mode is interrupted and the velocity threshold is
reached.
A
Speed
\)
2000RPM|~ — — — — — — — — — — — — — — —
[
|
|
[
|
Vl |
1000 RPM | — — { |
[ [ ‘
[ [ ‘
[ [ \
I I I
| | |
| | |
t b
6040h: OXOF T

60FFh = 1000 RPM

ti=

60FFh =2000 RPM

Figure 4-55 Profile velocity running curve

Vi
6083h

Vo
6084h
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4.10 Profile Torque Mode
In this mode, the host controller sends the target torque (6071h) and the torque slope (6087h) to the

servo drive, and the servo drive executes torque adjustment. The speed adjustment applies when the
speed limit is reached. The maximum output of adjustment cannot exceed the torque reference limit.

4.10.1 Control Block Diagram

r esg?ﬁ:'éjor Max. profile
T <l
2008h01 || VElodty <
2008h:02
Torque actual
value 6077h
Torque slope
6087h +
Target torque Selected during
6071h speed limit
. Max.
_| Filter toraue Torque |
~1 2007:06 I at regulator
imit
. Modes of
Modes of operation operation display
6060h 6061h
—o 0
Control word Status word
6040h 6041h
Velocity actual
Target torque value
6071h Gofiel 606Ch
functions ———— ——»
Torque actual
Torque slope value
6087h 6077h »
Max. profile velocity Error code
607Fh 603Fh

Figure 4-56 Control block diagram of the profile torque mode

4.10.2 Related Object Settings

Control Word 6040h

Bit Name Description
0 Servo ready
1 Main circuit switch-on ) ) o
- If bit0 to bit3 are 1, the servo drive is started.
2 Quick stop
3 Servo running

Status Word 6041h

Bit Name Description

0: Target torque reached
10 Target reached
1: Target torque not reached

Software internal position | 0: Position feedback within the limit
limit violation 1: Position feedback beyond the limit

0: Homing not completed

11

15 Homing completed

1: Homing completed
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Index (hex) Su(br;ler)l(()iex Name Access Size Unit Value Range Default
603F 00 Error code RO UINT16 - 0to 65535 0
6040 00 Control word RW UINT16 - 0to 65535 0
6041 00 Status word RO UINT16 - 0to 65535 0

M f
6060 00 odes o RW INT8 . 0to 10 0
operation
Modes of
6061 00 operation RO INT8 - 0to 10 0
display
V i Ref
606C 00 elocityactual | o) INT32 CIETENCE | Huto 4221 0
value unit/s
6071 00 Target torque RW INT16 0.1% -5000 to +5000 0
6072 00 Max. torque RW UINT16 0.1% 0 to 0XOFAQ 0x0BB8
T
6074 00 orquedemand | INT16 0.1% . 0
value
T
6077 00 orque actual RO INT16 0.1% | -5000 to+5000 0
value
Max. profi Ref
607F 00 ax. profile RW | UINT32 | ooref®® 1 040 (21) | 1048576000
velocity unit/s
6087 00 Torque slope RW UINT32 0.1%/s 0to (2°-1) | 4294967295
T fi
2007 06 orifr:e'lter RW UINTI6 | 0.01ms 0t0 65535 79
01 Speed loop gain RW UINT16 0.1Hz 1 to 20000 250
2008
02 ‘Speedloop RW | UINTI6 | 0.01ms 15t0 51200 3183
integral time

B Torque reached signal setting

When the difference between the torque and reference value is larger than the value of 2007-17h, the
signal TOQREACH is output and bit10 of the status word 6041h is set to 1. When the difference is smaller
than the value of 2007-18h, the output is invalid and bit10 of the status word 6041h is set to 0.

Index (hex) Su(l:;:;gex Name Attribute | Size Unit | Value Range | Default
2007 16 Reference value for torque reached RW UINT16 | 0.1% 0to 8000 0
2007 17 Valid value for torque reached RW UINT16 | 0.1% 0 to 8000 200
2007 18 Invalid value for torque reached RW UINT16 | 0.1% 0to 8000 100

4.10.3 Speed Limit in the Profile Torque Mode

The speed limit is determined by 607Fh (Max. profile velocity) and HO0_15 (Max. speed).

Forward/Reverse speed: V=min{607Fh, HO0_15}
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5 Troubleshooting

When a communication error or servo drive error occurs, the SV660C series servo drive sends an
emergency message to the network as a producer or sends an abort response when SDO transmission is
abnormal. Error codes and auxiliary information related to nodes and emergency messages are listed as

follows.

5.1 CANopen Communication Fault Codes

Display Fault Name Reset,\:(a)ttale °" Error Code (603Fh) Aux(ig;;/:;ode
Er.101 Parameter abnormal No 0x6320 0x01010101
Er.102 Programmable logic configuration fault No 0x7500 0x01020102
0x01040104
Er.104 Programmable logic interrupt No 0x7500 0x01000104
0X0E940104
Er.105 Internal program error No 0x6320 0x01050105
Er.108 Parameter storage error No 0x5530 0x01080108
Eri0 | requency-division pulse output Yes 0x6320 0x01100110
setting error
Er.111 ZEEiEfE?Si”grOUP'*OO/HOlbei”g No 0x6320 0x01110111
Er.120 Product mismatch No 0x7122 0x01200120
Er.121 S-ON command invalid Yes 0x5441 0x01210121
Er 130 ;;Iasme function allocated to different Yes 0x6320 0x01300130
Er.131 DO allocation beyond the limit Yes 0x6320 0x01310131
Er.136 E;i::ictisr:(:tzrr r;g Eﬂa rameter No 0X7305 0x01360136
Er.200 Overcurrent 1 No 0x2311 0x02000200
Er.201 Overcurrent 2 No 0x2312 0x02010201
Er.207 D/Q axis current overflow Yes 0xFF0O0 0x02070207
Er.208 ;;G:) fftem sampling operation No OXFF00 0x02080208
Er.210 Output short-circuited to ground No 0x2330 0x02100210
Er.220 Wrong UVW phase sequence No 0xFF0O0 0x02200220
Er.234 Runaway No OxFFOO 0x02340234
Er.400 Main circuit overvoltage Yes 0x3210 0x04000400
Er.410 Main circuit undervoltage Yes 0x3220 0x04100410
Er.420 Main circuit power cable phase loss Yes 0x3130 0x04200420
Er.430 Control circuit undervoltage No 0x3120 0x04300430
Er.500 Motor overspeed Yes 0x8400 0x05000500
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Display Fault Name Reset;zl:le or Error Code (603Fh) Aux(igg;/:;ode
Er.510 Pulse output overspeed Yes O0xFFO0O0 0x05100510
Er.601 Homing timeout Yes 0xFF00 0x06010601
Er.602 Angle auto-tuning failure Yes 0xFF00 0x06020602
Er.610 Servo drive overload Yes 0x3230 0x06100610
Er.620 Motor overload Yes 0x3230 0x06200620
Er.630 Motor rotor locked Yes 0x7121 0x06300630
Er.650 Heatsink over-temperature Yes 0x4210 0x06500650
Er.740 Encoder interference No 0x7305 0x07400740
Er.834 AD sampling overvoltage No 0x5210 0x08340834
Er.900 DIl emergency braking Yes 0x5442 0x09000900
Er.909 Motor overload warning Yes 0x3230 0x09090909
Er.920 Regenerative resistor overload Yes 0x3210 0x09200920
Er.922 S:S?Lit;rntzeozfrsztllemal regenerative Yes 0x6320 0x09220922
Er.939 Motor power cable disconnected Yes 0x3331 0x09390939
Er.941 :2;? Es\fve;:idiﬁcations activated at Yes 0x6320 0x09410941
Er.942 Parameters saved too frequently Yes 0x7600 0x09420942
Er.950 Forward overtravel warning Yes 0x5443 0x09500950
Er.952 Reverse overtravel warning Yes 0x5444 0x09520952
Er.980 Encoder fault Yes 0x7305 0x09800980
Er.990 Input phase loss Yes 0x3130 0x09900990
Er.995 r?cﬁineyn network disconnection Yes 0x8140 0x09950995
Er.996 CANopen network passive error Yes 0x8120 0x09960996
Er.b03 Electronic gear ratio limit violated Yes 0x6320 0x0b030b03
Er.A33 Encoder data error No 0x7305 0x0A330A33
ErA34 Encoder echo check error No 0x7305 0x0A340A34
Er.A35 Z signal lost No 0x7305 0x0A350A35
Er.A40 Parameter auto-tuning failure Yes 0xFF00 0x0A400A40
Er.b00 Position deviation too large Yes 0x8611 0x0b000b00
Er.b01 Pulse input error Yes OxFF00 0x0b010b01
Er.b02 f;’jlt:r’gede"iation in full closed loop Yes 0x8611 0x0b020b02
Er.do4 E/:qu(;Zin node guarding or heartbeat Yes 0x8130 0x0d040d04
Er.do5 thitTotru'ar::slz?jinitialization state when No O0x8160 0x0d050d05
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Resettabl Auxiliary Cod
Display Fault Name eseNZt eor Error Code (603Fh) UX(IzI(a);)'/:h)O €
NMT 1 h t
Er.d06 turned to stop state when motor No 0x8170 0x0d060d06
enabled
Er.d07 CANopen network disconnected Yes 0x8141 0x0d070d07
AN PD issi h
Erdog | CANopenPROtransmission lengt Yes 0x8210 0x0d080d08
error
f L o
Er.d09 So t_ware position upper/lower limit Yes 0x6320 0x0d090d09
setting error
Er.d10 Home offset setting error Yes 0x6320 0x0d100d10
Erdll Synchronization cycle error too large Yes 0x6320 0x0d110d11

5.2 Solutions to Communication Faults

This section describes the solutions to communication faults only. For solutions to the servo drive faults,
see SV660P Series Servo Drive Advanced User Guide or SV660P Series Servo Drive User Guide.

Fault Code

Name

Cause

Solution

Er.d04

CANopen node guarding
or heartbeat timeout

The slave reaches the time
configured by the consumer or
the node guarding time.

@ Check whether all CAN nodes are online, or
check the CANopen configuration, reset the
node or communication.

Er.d05

NMT turned to
initialization state when
motor enabled

After the motor is enabled, the
communication state machine
turns to the initialization

state (slave offline, heartbeat
abnormal, load ratio too high,
data frame loss, and false
master reset).

@ Check:

1. Whether the cable is shielded against
interference.

2. Whether proper grounding is performed.

3. Whether the load ratio is too high due to
excessive number of axes involved.

4. Whether asynchronous transmission is
configured and whether the suppression time
is too short.

5. Whether a false reset frame is triggered by
the host controller.

6. Whether the termination resistor is installed.

Er.d06

NMT turned to stop state
when motor enabled

ANMT stop command is
received when the motor is
enabled.

@ Reset the NMT node. When the NMT is
modified, disable the output stage.

Er.d07

CANopen network
disconnected

There are too many errors.

@ Check the CANopen network and connect
the network again.

Er.d08

CANopen PDO
transmission length
error

The length of the content
transmitted through the PDO is
inconsistent with the mapping
length during configuration.

@ Re-configure the PDO and reset the node or
communication.

Er.d09

Software position
upper/lower limit
setting error

The lower limit of the software
position is larger than the upper
limit.

@ Set 0x607D correctly and ensure the value
of 607D-1h is smaller than that of 607D-2h.

Er.d10

Home offset setting
error

The home offset is outside the
software position lower/upper
limit.

@ Set 607D and 607C correctly and ensure:
607C > (607D-1h)
607C < (607D-2h)
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error too large

Fault Code Name Cause Solution
@ Check the settings of 60C2-1h and 60C2-
2h and ensure the synchronization cycle
parameters are set properly.
The error of the synchronization
Synchronization cycle Ensure the synchronization cycle of the
Erdll y y cycle exceeds 1/4 of the set ¢ y y

host controller is set correctly and is

lue.
vaie consistent with the setting of 60C2h.

@ Check the cable connections between the
slave and the master.

5.3 SDO Transmission Abort Code

Abort Code Description

0503 0000 Trigger bits not alternated

0504 0000 SDO protocol timeout

0504 0001 Client/Server command word illegal or unknown

0504 0005 Memory overflow

0601 0000 Access to objects not supported

0601 0001 Attempt to read a write-only object

0601 0002 Attempt to write a read-only object

0602 0000 Object not existed in the object dictionary

0604 0041 Object cannot be mapped to PDO
0604 to 0042 Number and length of mapped objects exceeding the PDO length

0604 0043 General parameters incompatible

0604 0047 General device incompatible internally

0606 0000 Access to object fails due to a hardware error

0607 0010 Data type and service parameter length not match

0607 0012 Data type not match, service parameter length too long

0607 0013 Data type not match, service parameter length too short

0609 0011 Subindex not existed

0609 0030 Invalid parameter value

0609 0031 Parameter value written too large

0609 0032 Parameter value written too small

0609 0036 Maximum value smaller than the minimum value

0800 0000 General error
0800 to 0020 Data cannot be transmitted or stored to the application
0800 to 0021 Data cannot be transmitted or stored to the application due to local control
0800 to 0022 Data cannot be transmitted or stored to the application due to current device status
0800 to 0023 Object dictionary error occurred or object dictionary not existed
0800 to 0024 Value not existed
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6 Object Dictionary

6.1 Object Types

% Definitions of terms
"Index": This field (in hexadecimal) specifies the position of each object in the object dictionary.

"Data type": See Table 6-1 for details.

Table 6-1 Data type

Data Type Value Range Data Length DS301 Value

Int8 -128 to +127 1 byte 0002
Int16 -32768 to +32767 2 bytes 0003
Int32 -2147483648 to +2147483647 4 bytes 0004
Uint8 0to 255 1 byte 0005
Uintl6 0to 65535 2 bytes 0006
Uint32 0 to 4294967295 4 bytes 0007
String ASCII - 0009

"Read/write type": See Table 6-2 for details.

Table 6-2 Read/write type

Read/Write Type Description

RW Read/Write

WO Write-only

RO Read-only
CONST Constant, read-only

"Object type": See Table 6-3 for details.

Table 6-3 Object type

Type Meaning DS301 Value
VAR Single simple value, including data types Int8, Uint16, and String 7
ARR Data block of the same type 8
REC Data block of different types 9
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6.2 Object Group 1000h

The object group 1000h includes parameters required in CANopen communication. The parameters
cannot be mapped to PDOs.

Sub- Data
Ind N A M i Data T i Def.
ndex | .oy ame ccess | Mapping ata Type Unit R efault
1000h - Device type RO NO Uint32 VAR Uint 32 0x20192
1001h - Error register RO NO Uint8 VAR Uint 8 0x0
- Pre-defined error field RO NO Uint32 ARR - -
1003h
1hto 4h | Error field RW NO Uint32 - Uint 32 0
lo0sh | - | Synchronizationmessage | o, g Uint32 VAR | Uint32 |  0x80
COB-ID
1006h - Synchronization cycle RW NO Uint32 VAR Uint 32 0
Devi fact SV660C
1008h | - evice manutacturer CONST| NO String VAR | String - Servo
name drive
1009h - Hardware version CONST NO String VAR String V0.0
100Ah - Software version CONST NO String VAR String 402.XX
100Ch - Node guarding time RW NO Uint16 VAR | Uint16 0
100Dh - Life factor RW NO Uint8 VAR Uint 8 0
- Save parameters RW NO Uint32 ARR Uint 8 0
1h Saye parameters of all RW NO Uint32 i ] L
objects
1010h
on | Saveparameters of RW | NO Uint32 - . 1
communication objects
3h Saye pa.rameters o.f RW NO Uint32 i . 1
objects in the profile area
op | Restore default RW | NO Uint32 ARR . -
parameters
1h Restore default . RW NO Uint32 i ) 1
parameters of all objects
1011h Restore default
2h parameters of RW NO Uint32 - - 1
communication objects
Restore default parameters
3h of objects in the profile RW NO Uint32 - - 1
area
Emergency message . . 0x80_Node_
1014h COB-ID RW NO Uint32 VAR Uint 32 D
- Consumer heartbeat time RW NO Uint32 ARR - -
1016h
1hto 5h | Consumer heartbeat time RW NO Uint32 - Uint 32 0
1017h - Producer heartbeat time RW NO Uintl6 VAR Uint 16 0
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Sub- Data
Ind N A Mappi Data T Unit Default
ndex index ame ccess | Mapping ata Type ni Pt efau
Individuall
- Device object description RO NO ndvicuaty REC - -
related
1018h 1h Manufacturer ID RO NO Uint32 - Uint 32 0x3B9
2h Device code RO NO Uint32 - Uint 32 0xD0107
3h Device revision version RO NO Uint32 - Uint32 | 0x00020003
- Wrong behavior object RW NO Uint8 ARR - -
1029h
1h Communication error RW NO Uint8 - Uint 8 0
- SDO server parameter RO NO SDO parameter | REC - -
0x600+
1h Client to server COB-ID RO NO Uint32 - Uint 32
1200h Node_ID
0x580+
2h Server to client COB-ID RO NO Uint32 - Uint 32
Node_ID
- RPDO1 parameter RW NO PDO parameter | REC - -
) 0x00000200
1h COB-ID of RPDO1 RW NO Uint32 - Uint 32
1400h +Node_ID
op | Transmission type of RW | NO Uints - | uints 255
RPDO1
RPDO2 parameter RW NO PDO parameter | REC - -
0x00000300
1 COB-ID of RPDO2 RW NO Uint32 - Uint 32
1401h +Node_ID
Transmission type of . .
2 RPDO2 RW NO Uint8 Uint 8 255
RPDO3 parameter RW NO PDO parameter | REC - -
0x00000400
lh COB-ID of RPDO3 RW NO Uint32 - Uint 32
1402h +Node_ID
op | ransmission type of RW NO Uint8 - Uint8 255
RPDO3
RPDO4 parameter RW NO PDO parameter | REC - -
0x00000500
1h COB-ID of RPDO4 RW - Uint32 - Uint 32
1403h +Node_ID
op | Iransmission type of RW | NO Uint8 Uint 8 255
RPDO4
Mapping parameter of RW NO RPDO mapping REC i i
1600h RPDO1 parameter
1h to 8h | Mapping object of RPDO1 RW NO Uint32 - Uint 32 -
Mapping parameter of RW NO RPDO mapping REC i i
1601h RPDO2 parameter
1h to 8h | Mapping object of RPDO2 RW NO Uint32 - Uint 32 -
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6 Object Dictionary

Sub- Data
Ind N A Mappi Data T Unit Default
ndex index ame ccess | Mapping ata Type ni Rz efau
Mapping parameter of RW NO RPDO mapping REC i i
1602h RPDO3 parameter
1h to 8h | Mapping object of RPDO3 RW NO Uint32 - Uint 32 -
Mapping parameter of RW NO RPDO mapping REC i )
1603h RPDO4 parameter
1h to 8h | Mapping object of RPDO4 RW NO Uint32 - Uint 32 -
Communication PDO
RW N icati RE - -
parameter of TPDO1 ° communication ¢
parameter
0x40000180
1h COB-ID of TPDO1 RW NO Uint32 - Uint 32
1800h +Node_ID
Transmission type of . .
2h TPDOL RW NO Uint8 - Uint 8 255
3h Inhibit time RW NO Uintl6 100us | Uint16 0
5h Event timer RW NO Uintl6 - Uint 16 0
S PDO
Communication L
RW NO communication | REC - -
parameter of TPDO2
parameter
0xC0000280
1h COB-ID of TPDO2 RW NO Uint32 - Uint 32
1801h +Node_ID
Transmission type of . .
2h RW N - 2
TPDO2 0 Uint8 Uint 8 55
3h Inhibit time RW NO Uintl6 - Uint 16 0
5h Event timer RW NO Uintl6 - Uint 16 0
Communication PDO
RW NO icati REC - -
parameter of TPDO3 communication
parameter
) 0xC0000380
1h COB-ID of TPDO3 RW NO Uint32 - Uint 32
1802h +Node_ID
Transmission type of . .
2h TPDO3 RW NO Uint8 - Uint 8 255
3h Inhibit time RW NO Uintl6 - Uint 16 0
5h Event timer RW NO Uintl6 - Uint 16 0
Communication PDO
RW NO icati REC - -
parameter of TPDO4 communication
parameter
) ) 0xC0000480
1h COB-ID of TPDO4 RW NO Uint32 - Uint 32
1803h +Node_ID
Transmission type of . .
2h TPDO4 RW NO Uint8 - Uint 8 255
3h Inhibit time RW NO Uintl6 - Uint 16 0
5h Event timer RW NO Uintl6 - Uint 16 0




6 Object Dictionary

Sub- . . Data
Index index Name Access | Mapping Data Type Unit Pt Default

Mapping parameter of RW NO PDO mapping REC i )

1A00h TPDO1 parameter
1h to 8h | Mapping object of TPDO1 RW NO Uint32 - Uint 32 -
Mapping parameter of RW NO PDO mapping REC i i

1A01h TPDO2 parameter
1h to 8h | Mapping object of TPDO2 RW NO Uint32 - Uint 32 -
Mapping parameter of RW NO PDO mapping REC i )

1A02h TPDO3 parameter
1h Mapping object of TPDO3 RW NO Uint32 - Uint 32 -
Mapping parameter of RW NO PDO mapping REC i i

1A03h TPDO4 parameter
1h to 8h | Mapping object of TPDO4 RW NO Uint32 - Uint 32 -

6.3 Object Group 2000h

The object group 2000h, as an object table defined by Inovance, is associated with the corresponding
device parameters. All objects in this area support PDO mapping.

2000h Servo Motor Parameters

Sub- . .
Index inLchex Name Access | Mapping | Data Type | Unit | Data Range Default
1h Motor code RW YES Uintl6 - 0to 65535 -
3h Customized No. RO TPDO Uint32 - - -
2000h
5h Encoder version RO TPDO Uintl6 - - -
6h Serial encoder motor model RO TPDO Uintl6 - - -

Q The modification on 2000-01h is activated at next power-on. Default values of some parameters can
be updated only after factory settings are restored (H02-31 = 1).

NOTE

2001h Servo Drive Parameters

Sub-
Index inL:jex Name Access | Mapping | Data Type Unit Data Range Default
1h MCU software version RO TPDO Uintl6 - 0to 65535 -
2001h 2h FPGA software version RO TPDO Uintl6 - 0to 65535 -
3h Servo drive SN RW YES Uintl6 - 0to 65535 -
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2002h Basic Control Parameters

Index Iilézx Name Access | Mapping | Data Type | Unit RZitge Default
lh Control mode selection RW YES Uintl6 - Oto8 8
2h Absolute system selection RW YES Uintl6 - Oto2 0
3h Rotation direction RW YES Uintl6 - Otol 0
4h Output pulse phase RW YES Uint16 - Otol 0
6h Stop mode at S-ON OFF RW YES Uintl6 - Otol 0
7h Stop mode at No. 2 fault RW YES Uintl6 - Otol 0
8h Stop mode at overtravel RW YES Uint16 - O0to2 1
9h Stop mode at No.1 fault RW YES Uintl6 - 0 0

Delay from brake output ON

Ah .
0 to command received

RW YES Uintl6 ms 0to 500 250

Delay from brake output OFF
0Bh |to motor de-energized in RW YES Uintl16 ms 1to 1000 150
static state

Motor speed threshold
0Ch at brake output OFF in RW YES Uintl6 RPM 0to 3000 30
rotational state

Delay from motor de-
ODh | energized to brake output RW YES Uintl6 ms 1to 1000 500
OFF in rotational state

Warning display on the

2002h OFh keypad RW YES Uintl6 - Otol 0
13h | S-ON filter time constant RW YES Uintl6 ms 0to 64 0
Permissible minimum
16h | resistance of regenerative RO TPDO Uint16 Q - -
resistor
17h Power of built-in regenerative RO TPDO Uintl6 W i i

resistor

18h Reswtange of bu.|lt—|n RO TPDO Uintl6 o i i
regenerative resistor

Resistor heat dissipation

19h . RW YES Uintl6 % 10 to 100 30
coefficient

1Ah | Regenerative resistor type RW YES Uintl6 - 0to3 0

1Bh Power of external regenerative RW VES Uint16 W 1t0 65535 )

resistor

1ch | Resistance of external RW YES Uintle | Q | 1to1000 | -
regenerative resistor

1Fh | User password WO RPDO Uintl6 - 0 to 65535 0

20n | ystem parameter WO RPDO | Uintl6 - 0t02 0
initialization

21h | Default keypad display RW YES Uintl6 - 0to99 50

2Ah | Factory password WO NO Uintl6 - - -
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2003h Terminal Input Parameters

Sub-
Index in:ex Name Access Mapping | Data Type| Unit | Data Range | Default
ip | Difunctionaliocation 1 RW YES Uintlé | - | OtoOXFFFF | 0
(activated upon power-on)
op | Dtfunctionallocation 2 RW YES Uintl6 | - | OtoOXFFFF | 0
(activated upon power-on)
3h DI1 function selection RW YES Uint1l6 - 0to 37 14
4h DI1 logic selection RW YES Uintl16 - Oto4 0
5h DI2 function selection RW YES Uintl6 - 0to 37 15
6h DI2 logic selection RW YES Uintl16 - Oto4 0
Th DI3 function selection RW YES Uint1l6 - 0to 37 13
8h DI3 logic selection RW YES Uintlé - Oto4 0
9h DI4 function selection RW YES Uintl6 - 0to 37 2
2003h
0Ah | DI4 logic selection RW YES Uintl16 - Oto4 0
0Bh | DI5 function selection RW YES Uint1l6 - 0to 37 1
0Ch | DI5 logic selection RW YES Uintlé - Oto4 0
11h DI8 function selection RW YES Uintl6 - 0to 37 31
12h | DI8 logic selection RW YES Uintl16 - Oto4 0
13h DI9 function selection RW YES Uint1l6 - 0to 37 0
14h | DI9 logic selection RW YES Uintlé - Oto4 0
o3h | D! function allocation 3 RW YES Uintl6 | - | OtoOXFFFF | 0
(activated upon power-on)
24h DI fonctlon allocation 4 RW YES Uintl6 - 0 to OXFFFF 0
(activated upon power-on)
2004h Terminal Output Parameters
Sub- . .
Index index Name Access Mapping | Data Type | Unit Data Range Default
1h DO1 function selection RW YES Uintl6 - 0to19 1
2h DO1 logic selection RW YES Uintl6 - Otol 0
3h DO2 function selection RW YES Uintl6 - 0to19 5
2004h
4h  |DO2 logic selection RW YES Uintl6 - |0tol 0
5h  |DO3 function selection RW YES Uintl6 - 0to 19 3
6h  |DO3 logic selection RW YES Uint16 - Otol 0
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6 Object Dictionary

Sub-
Index inltJiex Name Access Mapping | Data Type | Unit Data Range Default
7h  |DO4 function selection RW YES Uintl6 - 0to 19 11
8h  |DO4 logic selection RW YES Uintl6 - Otol 0
2004h 9h  |DOS function selection RW YES Uint16 - 0to 19 16
0Ah  |DOS logic selection RW YES Uintl16 - Otol 0
17h DO source RW YES Uintl6 - 0to31 0
2005h Position Control Parameters
Sub- . .

Index index Name Access | Mapping |Data Type Unit Data Range Default
1h | Position reference source RW YES Uint16 - 0to2 0
-h Pulse .referencemputtermmal RW VES Uintle ] 0to 1 0

selection
Positi fi
3 | Fositionreferencespermotor | o, YES | Uint32 p/r | 0to 1048576 0
revolution
First-order low- filter ti
sh | rerorderiowpassiitertime |y YES | Uintlé ms | 0to6553.5 0.0
constant
Reference |-9999 to
6h | Step amount RW YES Intl6 unit +9999 50
Movi fi i
7n | Moving average filter time RW YES | Uinti6 ms  |0t0128.0 0.0
constant
Electronic gear ratio 1 . 1to
h RW YE 2 - 1048576
8 (numerator) S Uints 1073741824 0485
Electronic gear ratio 1 1to
0Ah RW YES Uint32 - 1000
(denominator) n 1073741824
Electronic gear ratio 2 1to
h RW YE int32 - 104857
0Ch | (numerator) S5 | Uints 1073741824 | 1048976
2005h Electronic gear ratio 2 . 1lto
Eh RW YE 2 - 1
0 (denominator) S Uint3 1073741824 0000
10h | Pulse reference form RW YES Uintl16 - 0to3 0
11h |Clear action selection RW YES Uintl6 - 0to2 0
N f
1on | Numberof encoder RW YES | Uintl6 p/r  |35t0327567 | 2500
frequency-division pulses
14h | Speed feedforward control RW YES Uintl16 - 0to3 1
15h Condition for positioning RW VES Uintle i 0to2 0
completed signal output
Positioni E
16n | "ositioning completed RW VES | Uintte | EN€O9eT 1440 65535 734
threshold unit
Positioni imit Encod
17 || osttioning proximity RW YES | Uintte | %" |1t065535 65535
threshold unit
18h | Interrupt positioning selection RW YES Uintl6 - Otol 0
Displacement of interrupt . Reference |0to
19h RW YES Uint32 10000
positioning n unit | 1073741824
Constant running speed at .
1Bh |. e RW YES Uintl6 RPM 0to 6000 200
interrupt positioning




6 Object Dictionary

Sub-

Index index Name Access | Mapping |Data Type Unit Data Range | Default
1ch | Acceleration/Deceleration RW YES | Uint16 ms | 0to1000 10
time of interrupt positioning
1Eh Iﬁterrupt positioning cancel RW VES Uintle i 0to 1 1
signal
1Fh | Homing selection RW YES Uintl6 - Oto6 0
20h |Homing mode RW YES Uintl16 - 0to13 0
J1h | SPeedin high-speed searching) YES | Uintlé | RPM | 0to3000 100
for the home switch signal
Speed in low-speed searching .
22h . . RW YES Uintl6 RPM 0to 1000 10
for the home switch signal
Accelerati Deceleration ti
23h dlcfr?negrso';r;ﬁ gece erationtime. pw YES | Uintlé ms | 0to1000 1000
24h |Homing duration limit RW YES Uintl16 ms 0to 65535 10000
Reference -1073741824
25h | Mechanical home offset RW YES Uint32 unit to 0
+1073741824
27h | Servo pulse output source RW YES Uintl16 - 0to2 0
2gh | Electronic gear ratio RW YES | Uintl6 - Otol 0
switchover condition
Mechanical home offset and
29h | action upon hitting the limit RW YES Uintlé - Oto3 0
switch
2Ah | Z pulse output polarity RW YES Uint16 - Otol 1
2Ch | Position pulse edge selection RW YES Uintl16 1 Otol 0
Position offset in absolute Encoder -2147483648
2005h| 2Fh | position linear mode (low 32 RW YES int32 unit to 0
bits) +2147483647
Position offset in absolute Encoder -2147483648
31h | position linear mode (high 32 RW YES int32 unit to 0
bits) +2147483647
Mechanical gear ratio in
33h | absolute position rotation RW YES Uintl6 1 1to 65535 65535
mode (numerator)
Mechanical gear ratio in
34h | absolute position rotation RW YES 1 1to 65535 1
mode (denominator)
Pulses per revolution in
Encoder |0to
35h | absolute position rotation RW YES Uint32 . 0
42949672
mode (low 32 bits) unit 94967295
Pulses per revolution in Encoder
37h |absolute position rotation RW YES Uintl6 ) 0to 127 0
mode (high 32 bits) unit
3o | SPeed threshold of homing RW YES | Uintl6 | RPM | 0to1000 2
upon hit-and-stop
T imit of homi
3Bh h‘ijtr::z l;:;';o omingupon - pw YES | Uintl6 % | 0t0300.0 100.0%
3Ch | Positioning window time RW YES Uintl6 ms 0 to 30000 1
3Dh EZi;:giRi;onﬁpmted RW | YES | Uintl6 ms | 0to30000 1
Number of encoder
3Eh | frequency-division pulses (32 RW YES Uint32 P/r 0to 262143 0

bits)
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2006h Speed Control Parameters

Sub-
Index inlélex Name Access | Mapping | Data Type | Unit | DataRange | Default
pn | Sourceofmain speed RW YES | Uintl6 . 0to2 0
reference A
h Source of auxiliary speed RW VES Uintle ) 0t05 1
reference B
3h Speed reference selection RW YES Uintl6 - Oto4 0
ah Speed reference set through RW VES Int16 RPM -6000 to 200
keypad +6000
5h | Jog speed setpoint RW YES Uintl16 RPM 0 to 6000 100
Acceleration ramp time .
6h RW YES Uintl6 ms 0to 65535 0
constant of speed reference
Deceleration ramp time .
7h RW YES Uintl6 ms 0 to 65535 0
constant of speed reference
2006h 8h Max. speed threshold RW YES Uintl6 RPM 0 to 6000 6000
9h | Forward speed threshold RW YES Uintl16 RPM 0 to 6000 6000
0Ah | Reverse speed threshold RW YES Uintl6 RPM 0 to 6000 6000
0Ch | Torque feedforward control RW YES Uintl16 - Otol 1
jon | Speedthreshold forzero RW YES | Uintl6 | RPM | 0t0o6000 10
clamp
11h | Motor speed threshold RW YES Uintl6 RPM 0 to 1000 20
12h | Threshold of speed RW YES | Uintlé | RPM | 0t0100 10
matching signal
13 | [fresholdof speed reached| YES | Uintl6 | RPM | 10t06000 | 1000
signal
14 | Threshold of zero speed RW YES | Uintl6é | RPM | 1t06000 10
signal output
2007h Torque Control Parameters
Sub- Data
| N A M i i Data R Def
ndex index ame ccess apping e Unit ata Range efault
Source of main torque .
1h RW YES Uintl6 - 0to2 0
reference A
Source of auxiliary torque .
2h RW YES Uintl6 - 0to2 1
reference B
2007h 3h Torque reference selection RW YES Uintl16 - 0to3 0
Torque reference set -300.0 to
4h RW YES Int16 % 0
through keypad n ° +300.0
gh | lorquereferencefiltertime o, YES | Uintl6 | ms |0t030.00 0.79

constant




6 Object Dictionary

Sub- Dat
Index . . Name Access | Mapping ate Unit Data Range | Default
index Type
2 fi fi
7n | 2ndtorque referencefilter | o YES | Uintl6 | ms |0t030.00 0.79
time constant
8h Torque limit source RW YES Uintl16 - 0to3 0
9h T-LMT selection RW YES Uint16 - 1to2 2
£ .
0Ah “:i"t"ard Internal torque RW YES | Uintl6 | % |0.0t0300.0 | 300.0
R int [t
0Bh “;"ifrse nternattorque RW YES | Uintl6 | % |0.0t03000 | 300.0
F
och “cr;ri‘ﬁ’ard external torque RW YES | Uintlé | % |0.0t0300.0 | 300.0
R t [t
0Dh “;"ifrse externattorque RW YES | Uintl6 | % |0.0t03000 | 300.0
10h Emergency stop torque RW YES Uintl6 % 0.0 to 300.0 100.0
12h | Speed limit source RW YES Uintl6 - 0to2 0
2007h
13h | V-LMT selection RW YES Uint16 - 1to?2 1
Torque control forward
14h | speed limit/Torque control RW YES Uintl6 RPM | 0to 6000 3000
speed limit 1
Torque control reverse
15h | speed limit/Torque control RW YES Uintl6 RPM | 0to 6000 3000
speed limit 2
Reference value for torque .
16h RW YES Uintl6 % 0.0 to 300.0 0.0
reached
Vali f
p7n | Validvaluefortorque RW YES | Uintl6 | % |0.0t0300.0 200
reached
Invalid value for torque .
18h RW YES Uintl6 % 0.0 to0 300.0 10.0
reached
son | SPeedlimitwindowin RW YES | Uintl6 | ms | 0.5t030.0 1.0
torque control mode
2008h Gain Control Parameters
Sub- . .
Index index Name Access | Mapping | Data Type Unit Data Range | Default
1h Speed loop gain RW YES Uintlé |Hz 0.1t02000.0| 25.0
h Speed loop integral time RW VES Uintle | ms 0.15to 31.83
constant 512.00
3h Position loop gain RW YES Uintlé |Hz 0.0t0 2000.0 | 40.0
2008h
4h 2nd speed loop gain RW YES Uintle |Hz 0.1t02000.0 | 40.0
sp | Second speed loop RW YES | Uintlé |ms 015t 40.00
integral time constant 512.00
6h 2nd position loop gain RW YES Uintle |Hz 0.0t02000.0 | 64.0
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6 Object Dictionary

Sub-
Index inltJiex Name Access | Mapping | Data Type Unit Data Range | Default
%h 2nd gain mode RW YES Uintle |- Otol 1
0Ah | Gain switchover condition RW YES Uintlé |- 0to 10 0
0Bh | Gain switchover delay RW YES Uintlé |ms 0.0t0 1000.0 | 5.0
Based on
0Ch | Gain switchover level RW YES Uintl6 |switchover |0 to 20000 50
conditions
Based on
O0Dh | Gain switchover hysteresis|  RW YES Uintl6 |switchover | 0to 20000 30
conditions
ogh | Fositiongainswitchover | o, YES | Uintl6 |ms 0.0t01000.0| 3.0
time
Load moment of inertia 0.00 to
10h RW YE intl Ti 1.
2008h | 100 | o S | Uit [ Times 150 00 00
13p | Speedfeedbackiiltertime YES | Uintl6 |ms 0.00t0 64.00 | 0.50
constant
14h | Speed feedforward gain RW YES Uintle | % 0.0 to 100.0 0.0
15 | Torque feedforwardfilter |, YES | Uintl6 |ms 0.00t0 64.00| 0.50
time constant
16h | Torque feedforward gain RW YES Uintl6 |% 0.0t0 200.0 0.0
p7n | Speed feedbackfilter RW YES | Uintl6 |- Oto4 0
selection
pgn | Cutofffrequencyofspeed | YES | Uintle | Hz 10004000 | 4000
feedback low-pass filter
19h | PDFF control coefficient RW YES Uintlé |- 0.0t0 100.0 | 100.0
2009h Gain Auto-tuning Parameters
Sub- . .
Index index Name Access Mapping | Data Type | Unit | Data Range Default
1h Gain auto-tuning mode RW YES Uintl6 - |0to2 0
2h Stiffness level RW YES Uintl6 - O0to3l 12
3h Adaptive notch mode RW YES Uint16 - Oto4 0
4n | Online inertia auto- RW YES | Uintl6 | - |0to3 0
tuning mode
2009h Low-frequency
5h resonance suppression RW YES Uintl6 - Otol 0
mode
gh | Offtineinertiaauto- RW YES | Uintl6 | - |Otol 0
tuning mode
Maximum speed of .
7h o . RW YES Uintl6 | RPM | 100 to 1000 500
inertia auto-tuning




6 Object Dictionary

Sub-
Index inltJiex Name Access Mapping | Data Type | Unit Data Range Default
Time constant for
i h
8h acce.leratlng to the . RW VES Uint16 ms |20 to 800 125
maximum speed during
inertia auto-tuning
o | !nertiaauto-tuning RW YES | Uintl6 | ms |50-10000 800
interval
Number of motor
0Ah  |revolutions perinertia RO TPDO Uintl6 r 0.00t02.00 -
auto-tuning
oph | Frequencyofthe Ist RW YES | Uintl6 | Hz |50t04000 4000
notch
OEh Width level of the 1st RW VES Uintl6 - loto20 2
notch
Depth fthel
oFh epth level of the 1st RW YES Uint16 - |0to99 0
notch
10n | requencyoftheand RW YES | Uintl6 | Hz |50t04000 4000
notch
11h Width level of the 2nd RW VES Uint16 - loto20 2
notch
12h Depth level of the 2nd RW VES Uint16 - 10to99 0
notch
F fth
13h requency of the 3rd RW YES Uint16 Hz |50 to 4000 4000
2009h notch
14h Width level of the 3rd RW VES Uint16 : 0t0 20 2
notch
1sh Depth level of the 3rd RW VES Uint16 : 0t099 0
notch
F f the 4th
16h | reduencyofthest RW YES Uintlé | Hz |50 to4000 0
notch
17h Width level of the 4th RW VES Uint16 B 0t020 0
notch
Depth f the 4th
18h epth level of the 4t RW YES Uint16 - |0to99 0
notch
19h Auto-tuned resonance RO i Uintl6 Hz |0to2 0
frequency
T .
1h | Toraue disturbance RW YES Intl6 | % |0.0t0100.0 0.0
compensation gain
Time constant of torque
20h | disturbance observer RW YES Uintl6 ms | 0.00 to 25.00 0.50
filter
a7h | Frequency of low- RW YES | Uintlé | Hz |1.0t0100.0 100.0
frequency resonance
Low-frequency
28h | resonance frequency RW YES Uintl6 - 0to 10 2
filter setting
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200Ah Fault and Protection Parameters

value

Sub- Dat
Index | . ; Name Access | Mapping ate Unit Data Range | Default
index Type
1h | Powerinputphase loss RW YES | Uintl6 |- 0to2 0
protection
2h Software limit RW YES Uintle |- 0to2 0
4h | Power-off memory RW YES Uintl6 |- Otol 0
sh Z:;or overload protection | o, YES | Uintl6 |% 50 to 300 100
9h | Overspeed threshold RW YES Uintl6 |RPM 0 to 10000 0
Max. iti [
0Ah | ax posttion puise RW YES | Uintl6 | kHz 100 to 4000 4000
frequency
Excessive position . Encoder 1lto
0Bh RW YES Uint32 3145728
deviation threshold M2 unit 1073741824
0Dh | Runaway protection RW YES Uintle |- Otol 1
Threshold of low-
. Encoder
11h |frequency resonance RW YES Uint16 unit 1to 1000 5
position deviation
12h | Position setting unit RW YES dintle |- Otol 0
14h | DI8 filter time constant RW YES Uintlé |25ns 0to 255 80
15h | DI9 filter time constant RW YES Uintlé |25ns 0to 255 80
Fi i f low-
1on | Filter time constantoflow- YES | Uinté |25ns 0to 255 30
200Ah speed pulse input pin
1ah | Filter time constant of RW YES | Uintl6 |ms 0 to 5000 50
displayed speed feedback
1Bh Motor overl.oad warning/ RW YES Uintle |- Otol 0
fault selection
1ch | Speed DOfiltertime RW YES | Uintl6 |ms 0o 5000 10
constant
jpp | Quadratureencoderfilter | YES | Uintl6 |25ns 0t0 255 5
time constant
1Eh |Linear encoder filter time RW YES Uintl6 [25ns 0to 255 15
High- d pulse input pi
1Fh | L'eN-speedpuisenputpin o, YES | Uintl6 |25ns 0to 255 3
filter time constant
Time window of locked
21h | rotor over-temperature RW YES Uintlé |ms 10 to 65535 200
protection
2oh | Lockedrotorover- RW YES | Uintl6 |- Oto1 1
temperature protection
25h | Encoder multi-tumn RW YES | Uintl6 |- Otol 0
overflow fault
30 | Brake protection RW YES | Uintl6 |- Otol 1
detection
31h | Gravity load detection RW YES | Uintl6 |% 0t0300.0 30.0




6 Object Dictionary

200Bh Display Parameters

Index ,SUb_ Name Access | Mapping Data Unit Data Default
index Type Range
1h Actual motor speed RO TPDO Intl6 |RPM - -
2h Speed reference RO TPDO Intl6 |RPM - -
3h Interr.lal torque reference RO TPDO intte % ) )
(relative to rated torque)
4h Monitored DI status RO TPDO Uintl6é |- - -
6h Monitored DO status RO TPDO Uintl6é |- - -
8h Absolute position counter RO TPDO Int32 Sifterence - -
0Ah Mechanical angle (starting RO TPDO Uintle EnFoder ] ]
from pulses of the home) unit
0Bh | Electrical angle RO TPDO Uintl6 |° - -
och |Speedcorrespondingtothe| TPDO | Intl6 |RPM - -
input position reference
ODh | Average load ratio RO TPDO uintle | % - -
0Eh Input position reference RO TPDO Int32 Reference ) ]
counter unit
10h Encoder position deviation RO TPDO Int32 EnFoder ] ]
counter unit
12h | Feedback pulse counter RO TPDO Int32 E:ictoder - -
14h | Total power-on time RO TPDO Uint32 |s - -
19h | RMS value of phase current RO TPDO Uintle |A - -
1Bh | Busvoltage RO TPDO Uintle |V - -
1ch Inverter module heatsink RO TPDO Uint16 |°c ) )
temperature
200Bh 22h Fault log RW YES Uintle |- 0to9 0
23h Fault code of the selected RO IPDO Uintle |- ) )
fault
Time stamp upon
24h | occurrence of the selected RO TPDO Uint32 |s - -
fault
Motor speed upon
26h | occurrence of the selected RO TPDO Intl6 |RPM - -
fault
Motor phase U current upon
27h | occurrence of the selected RO TPDO Intl6  |A - -
fault
Motor phase V current upon
28h | occurrence of the selected RO TPDO Intl6 |A - -
fault
Bus voltage upon
29h | occurrence of the selected RO TPDO Uintle |V - -
fault
Input terminal status upon
2Ah | occurrence of the selected RO TPDO Uintl6 |- - -
fault
Output terminal status upon
2Bh | occurrence of the selected RO TPDO Uintl6é |- - -
fault
36h | Position deviation counter RO TPDO Int32 Eifterence - -
38h | Actual motor speed RO TPDO Int32  |RPM - -
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6 Object Dictionary

Sub- Dat Dat
Index . . Name Access | Mapping ate Unit ate Default
index Type Range
38h Mec.h.anlcal absolL.Jte RO TPDO int32 Enco.der ) 0
position (low 32 bits) unit
1Dh Mec.h.anlca! absolu.te RO TPDO int32 Encher ) 0
position (high 32 bits) unit
41h Real-time position reference RO TPDO int32 Refergnce ] ]
counter unit
47h Numbe'r of absolute encoder| RO TPDO Uintle ; ] 0
revolutions
48h Position of.th.e absolute RO TPDO Uint32 Enco.der ] 0
encoder within one turn unit
Absolute position of
200Bh Encod
4Eh | absolute encoder (low 32 RO TPDO int32 nucrc])iter - 0
bits)
Absolute position of
. . Encoder
50h | absolute encoder (high 32 RO TPDO int32 unit - 0
bits)
59h Smgl.e—turn position of'the RO TPDO Uint32 Enco.der ] 0
rotating load (low 32 bits) unit
54h Slngl.e—turn p05|-t|on of Fhe RO TPDO Uint32 Enco.der ] 0
rotating load (high 32 bits) unit
56h Slngl.e—turn position of the RO TPDO Uint32 Refere.nce ) 0
rotating load unit
200Ch Communication Parameters
Sub- Data
Ind N A M i DataT Unit Default
ndex index ame ccess apping | Data Type ni e efau
1h Servo drive axis address RW YES Uintl6 - 1to 247 1
3h Serial baud rate RW YES Uintl6 - 0to5 5
4h Modbus data format RW YES Uintl6 - 0to3 0
Excessive CANopen
5h synchronization error RW YES Uintl6 - Oto5 0
threshold
9h CAN communication rate RW YES Uintl6 - Oto7 5
0Ah Communication VDI RW YES Uintl6 - Otol 0
200Ch
ogh | V/Dldefaultvalueupon RW YES Uint16 - 0t065535| 0
power-on
0Ch | Communication VDO RW YES Uintl6 - Otol 0
opp | DefaultlevelwhenVDO 1, YES | Uintl6 - 0t065535 | O
function setto 0
Update parameters
ogh |VWritten throughModbus | o\, YES Uint16 - 0Otol 1
communication to
EEPROM
OFh Modbus error code RO TPDO Uintl6 1 0to 65535 -




6 Object Dictionary

Sub- Data
Ind N A M i Data T Unit Default
ndex index ame ccess apping | Data Type ni e efau
1Ah | Modbus response delay RW YES Uintl6 1 Otol 1
Modbus communication .
1Bh RW YES Uintl6 1 Otol 1
200Ch data sequence
1pp | Medbuserrorframe RW YES | Uintlé 1 Otol 1
format
200Dh Auxiliary Parameters
Sub- Dat
Index inltjjex Name Access | Mapping | Data Type Unit Ra?'lgae Default
1h Software reset RW YES Uintle |- Otol 0
2h Fault reset RW YES Uintle |- Otol 0
6h Emergency stop RW YES Uintle |- Otol 0
200Dh 12h | Forced DI/DO selection RW YES Uintle |- 0to3 0
13h | Forced DI settin RW YES Uint16 |- 0to OXO1FF
& O0x01FF
14h | Forced DO settin RW YES Uintl16 0to 0
& 0X001F
200Fh Fully Closed-Loop Parameters
Sub- Dat
Index | . ) Name Access | Mapping ata Unit Data Range Default
index Type
lh Encoder feedback mode| RW YES Uintl6 |- 0to2 0
on | Usageofexternal RW YES | Uint16 |- Otol 0
encoder
Number of external
. External
5h encoder pulses per RW YES Uint32 .| 0to 1073741824 | 10000
. encoder unit
motor revolution
Excessive position
. . . External
9h deviation threshold in RW YES Uint32 . |0to 1073741824 | 10000
fully closed-loop mode encoder unit
200Fh y P
Clear position deviation
0Bh | infully closed-loop RW YES Uintl6 |r 0to 100 0
mode
Filter time constant
0Eh | of hybrid vibration RW YES Uintle | ms 0to 6553.5 0
suppression
P05|t|on.deV|at|0n . External -1073741824 to
11h | counterin fully closed- RO TPDO | Uint32 . 0
encoder unit | +1073741824
loop mode
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6 Object Dictionary

Sub- Dat
Index | . 9 Name Access | Mapping ate Unit Data Range Default
index Type
| | -1073741824 to
13h nternal encoder RO TPDO Uint32 nternal . 0
feedback value encoder unit | +1073741824
200Fh
1sh External encoder RO P00 | Uint32 External . -1073741824 to 0
feedback value encoder unit | +1073741824

2011h Multi-Position Parameters

Sub- Dat
Index | . ’ Name Access | Mapping ate Unit Data Range | Default
index Type
pp | Multi-position running RW YES | Uint16 1 0to3 1
mode
2h | Number of displacements RW YES Uintl16 1 1to 16 1
3h Start position upon restart RW VES Uintl6 1 Oto 1 0
after pause
4h | Waiting time unit RW YES Uintl6 1 Otol 0
Displacement reference .
5h RW YES Uintl6 1 Otol 0
type
gn | Startpositionin cyclic RW YES | Uint16 1 0to 16 0

running

1 ref -1073741824 to
0Dh | 1st displacement RW YES | Uint32 | o rence 10000
unit | +1073741824

Constant running speed of

OFh . RW YES | Uintlé | 1RPM 1t0 9000 200
1st displacement
Acceleration/Decelerati

jon |Acceleration/Deceleration | YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 1st displacement

2011h

| :

11p | 'ntervalupon completion | o\, YES | Uintl6 | 1ms(ls) | Oto 10000 10

of the 1st displacement

1 ref 11073741824 to
12h | 2nd displacement RW YES | Uint2 | 'eerence 10000
unit | +1073741824

Constant running speed of

14h _ RW YES | Uintl6 | 1RPM 10 9000 200
2nd displacement
Acceleration/Decelerati

15n | Acceleration/Deceleration | YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 2nd displacement
Interval leti

16h | ervatuponcompietion | oy YES | Uintlé | 1ms(ls) | 0to 10000 10

of the 2nd displacement

1 ref 11073741824 to
17h | 3rd displacement RW YES | Uint2 | 'oerence 10000
unit | +1073741824

Constant running speed of

19h
3rd displacement

RW YES Uintl6 1RPM 1to 9000 200

Acceleration/Deceleration
1ap | Acceleration/Decelerati RW YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 3rd displacement
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6 Object Dictionary

Sub- Dat
Index | . » Name Access | Mapping ate Unit Data Range | Default
index Type
| :
1gh | ntervalupon completion |, YES | Uintl6 | 1ms(ls) | 0to 10000 10
of the 3rd displacement
1 ref 11073741824 to
1Ch | 4th displacement RW YES | Uint32 |- Crence 10000
unit | +1073741824
i f
1gh | Constantrunningspeedof| o YES | Uintlé | 1RPM 1t0 9000 200
4th displacement
Acceleration/Decelerati
1Fp | Acceleration/Deceleration | YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 4th displacement
| :
J0n | ntervalupon completion |, YES | Uintl6 | 1ms(ls) | 0to 10000 10
of the 4th displacement
1 ref 11073741824 to
21h | 5th position RW YES | Uint2 | 'eerenee 10000
unit | +1073741824
i f
g3 | Constantrunningspeedof| o YES | Uintlé | 1RPM 10 9000 200
5th displacement
Acceleration/Decelerati
2qp | Acceleration/Deceleration | o\ YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 5th displacement
| :
a5h | Intervalupon completion | o, YES | Uintl6 | 1ms(ls) | Oto 10000 10
of the 5th displacement
1 ref 11073741824 to
26h | 6th displacement RW YES | Uint2 | 'oerenee 10000
unit | +1073741824
Constant running speed of .
28h RW YES | Uintl6 | 1RPM 10 9000 200
2011h 6th displacement n °
Acceleration/Decelerati
jo |Acceleration/Deceleration | YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 6th displacement
Interval leti
oan | Mervatupon compietion o, YES | Uintlé | 1ms(ls) | 0to 10000 10
of the 6th displacement
1 ref 11073741824 to
2Bh | 7th displacement RW YES Uint32 e er?nce 10000
unit | +1073741824
Constant runni dof
oph | onStantrunning speed ot oy YES | Uintlé | 1RPM 10 9000 200
Tth displacement
A ion/D i
ogh | Acceleration/Deceleration |\ YES | Uintlé | 1ms(ls) | 0to65535 10
time of 7th displacement
Interval leti
QFh | ervatuponcompietion |, YES | Uintlé | 1ms(ls) | 0to 10000 10
of the Tth displacement
1 ref -1073741824 to
30h | 8th displacement RW YES | Uint32 | orenee 10000
unit | +1073741824
Constant runni dof
3op | onsEAntrunningspeed oty o,y YES | Uintlé | 1RPM 10 9000 200
8th displacement
Acceleration/Decelerati
33h | Acceleration/Deceleration | o\ YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 8th displacement
| )
3ap | ntervalupon completion |, YES | Uintl6é | 1ms(ls) | Oto 10000 10

of the 8th displacement
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6 Object Dictionary

Sub- Dat
Index | . . Name Access | Mapping ata Unit Data Range Default
index Type
1 ref -1073741824 to
35h | 9th displacement RW YES | Uint32 | orenee 10000
unit | +1073741824
37h | COnstantrunningspeedof| ., YES | Uintlé | 1RPM 10 9000 200
9th displacement
A ion/D i
3gh |Acceleration/Deceleration |, YES | Uintlé | 1ms(ls) | Oto 65535 10
time of 9th displacement
Interval leti
3gn | ervatuponcompietion oo, YES | Uintl6 | 1ms(ls) | 0to 10000 10
of the 9th displacement
1 ref -1073741824 to
3Ah | 10th displacement RW YES | Uints2 | orenee 10000
unit | +1073741824
Constant runni d of
3ch | onstantrunningspeedoty o,y YES | Uintlé | 1RPM 10 9000 200
10th displacement
A ion/D i
3ph |Acceleration/Deceleration | o, YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 10th displacement
Interval leti
3gh | hervatuponcompietion oo,y YES | Uintl6 | 1ms(ls) | 0to 10000 10
of the 10th displacement
1 ref -1073741824 to
3Fh | 11th displacement RW YES | Uint32 | o orenee 10000
unit | +1073741824
Constant runni d of
41 | onstantrunningspeedoty o,y YES | Uintl6 | 1RPM 10 9000 200
11th displacement
A ion/D i
2011h | 4pn |Acceleration/Deceleration | YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 11th displacement
Interval leti
43n | Miervatuponcompietion o, YES | Uintl6 | 1ms(ls) | 0to 10000 10
of the 11th displacement
1 ref 11073741824 to
44h | 12th displacement RW YES | Uint32 | crence 10000
unit +1073741824
Constant runni d of
4ph | -onstantrunningspeedoty o,y YES | Uintlé | 1RPM 1t0 9000 200
12th displacement
Acceleration/Decelerati
g7h | Acceleration/Deceleration | o\ YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 12th displacement
| :
4gn | 'mtervalupon completion |, YES | Uintlé | 1ms(ls) | 0to 10000 10
of the 12th displacement
1 ref 11073741824 to
49h | 13th displacement RW YES | Uint32 |- corence 10000
unit | +1073741824
t i f
app | Constantrunningspeedof| o\, YES | Uintlé | 1RPM 1t0 9000 200
13th displacement
Acceleration/Decelerati
ach |fcceleration/Deceleration |, YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 13th displacement
| :
4ph | !Mtervalupon completion |, YES | Uintlé | 1ms(ls) | 0to 10000 10
of the 13th displacement
1 ref 11073741824 to
4Eh | 14th displacement RW YES | Uint32 | o erence 10000
unit | +1073741824




6 Object Dictionary

Sub- Dat
Index | . » Name Access | Mapping ate Unit Data Range | Default
index Type
i f
sop | Constantrunningspeedof | o, YES | Uintl6 | 1RPM 10 9000 200
14th displacement
Acceleration/Decelerati
5 | Acceleration/Deceleration | o\ YES | Uintl6 | 1ms(ls) | 0to 65535 10
time of 14th displacement
| )
5op |!ntervalupon completion | o, YES | Uintl6 | 1ms(ls) | 0to 10000 10
of the 14th displacement
1 ref -1073741824 to
53h | 15th displacement RW YES | Uint2 | 'oerence 10000
unit +1073741824
i f
s5h | Constantrunningspeedof |, YES | Uintlé | 1RPM 10 9000 200
15th displacement
Acceleration/Decelerati
2011h | seh | /cceleration/Deceleration | YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 15th displacement
Interval leti
s7h | ervaiuponcompietion g, YES | Uintl6 | 1ms(ls) | Oto 10000 10
of the 15th displacement
1 ref 1073741824 to
58h | 16th displacement RW YES | Uint2 | 'oerence 10000
unit +1073741824
i f
sap | Constantrunningspeedof o\, YES | Uintlé | 1RPM 10 9000 200
16th displacement
Acceleration/Decelerati
sph | /cceleration/Deceleration | o YES | Uintl6 | 1ms(ls) | 0to65535 10
time of 16th displacement
Interval leti
sch | ervaruponcompietion g, YES | Uintl6 | 1ms(ls) | 0to 10000 10
of the 16th displacement
2012h Multi-Speed Parameters
Sub- Dat
Index | . y Name Access | Mapping ata Unit Data Range Default
index Type
Multi- fi
1h ult-speed reference RW YES | Uintl6 1 0to2 1
running mode
2h Number of speeds RW YES Uint16 1 1to 16 16
3h Running time unit RW YES Uintl6 1 Otol 0
4h Acceleration time 1 RW YES Uintl6 1ms 0to 65535 10
5h Deceleration time 1 RW YES Uintl6 1ms 0to 65535 10
2012h 6h Acceleration time 2 RW YES Uintl6 1ms 0to 65535 50
7h Deceleration time 2 RW YES Uintl6 1ms 0to 65535 50
8h Acceleration time 3 RW YES Uintl6 1ms 0to 65535 100
9h Deceleration time 3 RW YES Uintl6 1ms 0to 65535 100
Ah Acceleration time 4 RW YES Uintl6 1ms 0to 65535 150
Bh Deceleration time 4 RW YES Uintl6 1ms 0to 65535 150
15h 1st speed RW YES Uintl6 1 RPM -9000 to +9000 0
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speed

Sub- Dat
Index | . y Name Access | Mapping ate Unit Data Range Default

index Type
R i i fthe 1

16h | Runningtimeotthe Ist | o, YES | Uintl6 | 0.Is(m) | O0to65535 50
speed
Acceleration/

17h Deceleration time of 1st RW YES Uintl6 1 Oto4 0
speed

18h | 2nd speed RW YES Uintl6 1RPM -9000 to +9000 100
Running ti fthe 2nd

19p | runnngtimeorthesndl oy YES | Uintl6 | 0.1s(m) | 0to65535 50
speed
Acceleration/

1Ah | Deceleration time of the RW YES Uintl6 1 Oto4 0
2nd speed

1Bh | 3rd speed RW YES Uintl6 1RPM -9000 to +9000 300
Running ti fthe 3rd

1ch | hunnIngtimeotthe S oy YES | Uintl6 | 0.Is(m) | 0to65535 50
speed
Acceleration/

1Dh | Deceleration time of the RW YES Uintl6 1 Oto4 0
3rd speed

1Eh 4th speed RW YES Uintl6 1 RPM -9000 to +9000 500
Running time of the 4th .

1Fh RW YES Uintl6 0.1s (m) 0to 65535 50
speed
Acceleration/

20h Deceleration time of the RW YES Uintl6 1 Oto4 0

2012h 4th speed

21h 5th speed RW YES Uintl6 1 RPM -9000 to +9000 700
Running time of the 5th .

22h RW YES Uintl6 0.1s (m) 0to 65535 50
speed
Acceleration/

23h Deceleration time of the RW YES Uintl6 1 Oto4 0
5th speed

24h 6th speed RW YES Uintl6 1 RPM -9000 to +9000 900
Running ti f the 6th

o5h | Runningtimeofthebth | o, YES | Uintl6 | 0.Is(m) | O0to65535 50
speed
Acceleration/

26h Deceleration time of the RW YES Uintl6 1 Oto4 0
6th speed

27h Tth speed RW YES Uintl6 1 RPM -9000 to +9000 600
Running time of the Tth .

28h RW YES Uintl6 0.1s(m) 0to 65535 50
speed
Acceleration/

29h Deceleration time of the RW YES Uintl6 1 Oto4 0
Tth speed

2Ah | 8th speed RW YES Uintl6 1RPM -9000 to +9000 300
Running ti f the 8th

oBp | NunMINEtimeorthe RW YES | Uintl6 | 0.1s(m) | 0to65535 50




6 Object Dictionary

Sub- Dat
Index | . y Name Access | Mapping ate Unit Data Range Default

index Type
Acceleration/

2Ch | Deceleration time of the RW YES Uintl6 1 Oto4 0
8th speed

2Dh 9th speed RW YES Uintl6 1 RPM -9000 to +9000 100
R ing ti f the 9th

2Eh | unnIngtimeotthe RW YES | Uintl6 | 0.1s(m) | 0to65535 50
speed
Acceleration/

2Fh Deceleration time of the RW YES Uintl6 1 Oto4 0
9th speed

30h 10th speed RW YES Uintl6 1 RPM -9000 to +9000 -100
Running ti fth

3ip | Runningtimeofthe RW YES | Uintl6 | 0.Is(m) | 0to65535 50
10th speed
Acceleration/

32h | Deceleration time of the RW YES Uintl6 1 Oto4 0
10th speed

33h 11th speed RW YES Uintl6 1 RPM -9000 to +9000 -300
Running ti fth

34p | Runningtimeofthe RW YES | Uintl6 | 0.Is(m) | O0to65535 50
11th speed
Acceleration/

35h | Deceleration time of the RW YES Uint16 1 Oto4 0
11th speed

2012h .

36h 12th speed RW YES Uintl6 1 RPM -9000 to +9000 -500
Running ti fth

37h | NG HMeotihe RW YES | Uintl6 | 0.Is(m) | O0to65535 50
12th speed
Acceleration/

38h | Deceleration time of the RW YES Uintl6 1 Oto4 0
12th speed

39h | 13th speed RW YES Uintl6 1RPM -9000 to +9000| -700
Running ti fth

3ap | honmnetimeorthe RW YES | Uintl6 | 0.1s(m) | 0to65535 50
13th speed
Acceleration/

3Bh | Deceleration time of the RW YES Uintl6 1 Oto4 0
13th speed

3Ch 14th speed RW YES Uintl6 1 RPM -9000 to +9000 -900
R ing ti fth

3ph | unningtimeortne RW YES | Uintl6 | 0.1s(m) | 0to65535 50
14th speed
Acceleration/

3Eh | Deceleration time of the RW YES Uintl6 1 Oto4 0
14th speed

3Fh 15th speed RW YES Uintl6 1 RPM -9000 to +9000 -600
Running ti fth

son | Runningtime ofthe RW YES | Uintl6 | 0.Is(m) | 0to65535 50

15th speed

-141-



6 Object Dictionary

Index |i::x Name Access | Mapping ?;;2 Unit Data Range Default
Acceleration/
41h | Deceleration time of the RW YES Uintl6 1 Oto4 0
15th speed

2012h 42h 16th speed RW YES Uintl6 1RPM -9000 to +9000 -300

43h let”h”Si;iethe of the RW YES | Uintl6 | 01s(m) | 0to65535 50
2017h VDI/VDO function

Index f\l::lt;x Name Access | Mapping TD;;Z Unit Data Range Default
1h VDI1 function selection RW YES Uintl6 - 0to37 0
2h VDI1 logic selection RW YES Uint16 - Otol 0
3h VDI2 function selection RW YES Uintl6 - 0to 37 0
4h VDI2 logic selection RW YES Uintl16 - Otol 0
5h VDI3 function selection RW YES Uintl6 - 0to 37 0
6h VDI3 logic selection RW YES Uintlé - Otol 0
Th VDI4 function selection RW YES Uintl6 - 0to 37 0
8h VDI4 logic selection RW YES Uintl6 - Otol 0
9h VDI5 function selection RW YES Uintl6 - 0to 37 0
0Ah | VDI5 logic selection RW YES Uintl16 - Otol 0
O0Bh | VDI6 function selection RW YES Uintl6 - 0to 37 0
0Ch | VDI6 logic selection RW YES Uint16 - Otol 0
0Dh | VDIT function selection RW YES Uintl6 - 0to37 0

2017h
OEh | VDIT logic selection RW YES Uint16 - Otol 0
OFh | VDI8 function selection RW YES Uintl6 - 0to 37 0
10h | VDI8 logic selection RW YES Uintlé - Otol 0
11h | VDI9 function selection RW YES Uintl6 - 0to 37 0
12h | VDI9 logic selection RW YES Uint16 - Otol 0
13h | VDI10 function selection RW YES Uintl6 - 0to37 0
14h | VDI10 logic selection RW YES Uint16 - Otol 0
15h | VDI11 function selection RW YES Uintl6 - 0to37 0
16h | VDI11 logic selection RW YES Uintl16 - Otol 0
17h | VDI12 function selection| ~ RW YES Uintl6 - 0to 37 0
18h | VDI12 logic selection RW YES Uintl6 - Otol 0
19h | VDI13 function selection|  RW YES Uintl6 - 0to 37 0
1Ah | VDI13 logic selection RW YES Uintl6 - Otol 0
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Index j\::x Name Access | Mapping ?;;2 Unit Data Range Default
1Bh | VDI14 function selection RW YES Uintl6 - 0to37 0
1Ch | VDI14 logic selection RW YES Uint16 - Otol 0
1Dh | VDI15 function selection RW YES Uintl6 - 0to 37 0
1Eh | VDI15 logic selection RW YES Uintl6 - Otol 0
1Fh | VDI16 function selection|  RW YES Uintl6 - 0to 37 0
20h | VDI16 logic selection RW YES Uintl6 - Otol 0
21h | VDO virtual level RO TPDO Uintl6 - - -
22h | VDOL1 function selection RW YES Uintl6 - 0to19 0
23h | VDOL1 logic selection RW YES Uintl6 - Otol 0
24h | VDO2 function selection RW YES Uintl6 - 0to19 0
25h | VDO?2 logic selection RW YES Uintl6 - Otol 0
26h | VDO3 function selection RW YES Uintl6 - 0to19 0
27h | VDO3 logic selection RW YES Uintl6 - Otol 0
28h | VDO4 function selection RW YES Uintl6 - 0to19 0
29h | VDO4 logic selection RW YES Uintl6 - Otol 0
2Ah | VDOS function selection RW YES Uintl6 - 0to19 0
2Bh | VDOS5 logic selection RW YES Uintl6 - Otol 0

2017h | 2ch |VDO6 function selection| ~ RW YES Uintl6 - 0to 19 0
2Dh | VDOG logic selection RW YES Uintl6 - Otol 0
2Eh | VDOT function selection RW YES Uintl6 - 0to19 0
2Fh | VDOT logic selection RW YES Uint16 - Otol 0
30h | VDO8 function selection RW YES Uintl6 - 0to19 0
31p | /D08 terminal logic RW YES | Uintl6 - Oto1 0

selection
32h | VDO9 function selection RW YES Uintl6 - 0to19 0
33h | VDOO9 logic selection RW YES Uintl6 - Otol 0
34h VDOl(.) function RW YES Uintlé - 0to19 0
selection
35h | VDO10 logic selection RW YES Uintl6 - Otol 0
36h VDOl% function RW YES Uintl6 - 0to19 0
selection
37h | VDO11 logic selection RW YES Uintl6 - Otol 0
38h VDOlZ. function RW YES Uintl6 - 0to19 0
selection
39h | VDO12 logic selection RW YES Uintl6 - Otol 0
3an | /DO13 function RW YES | Uintl6 - 0to19 0
selection
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Sub- Dat
Index | . y Name Access | Mapping ate Unit Data Range Default
index Type
3Bh | VDO13 logic selection RW YES Uintlé Otol 0
3ch | /DO14function RW YES | Uintl6 0t0 19 0
selection
3Dh | VDO14 logic selection RW YES Uintl6 Otol 0
VDO15 functi
2017h | 3Eh > function RW YES | Uintl6 0to 19 0
selection
3Fh | VDO15 logic selection RW YES Uint16 Otol 0
VDO16 fi i
40h 016 function RW YES | Uintl6 0to 19 0
selection
41h | VDO16 logic selection RW YES Uint16 Otol 0
202Dh CANopen Communication Parameters 1
Sub- Dat
Index | . y Name Access | Mapping ata Unit Data Range Default
index Type
Synchronization message . 128to
1h N N Uint32 - 128 (0x80
COB-ID (0x1005h) © © " 1073741824 (0x80)
3p | Synchronization cycle No No | Uint32 0to 2147483647 0
(0x1006h)
Node guarding time .
h N N 1 -
5 (0x100Ch) o] o Uintl6 0to 65535 0
6h Life factor (0x100Dh) No No Uint8 - 0to 255 0
Emergency message COB- .
7h N N Uint32 - 0to 2147483647 | 128 (0x80
ID (0x1014h) © © n ° (0x80)
Consumer heartbeat time
h N N int32 - 2147483647
9 1(0x1016-01h) o o Uint3 0to 836 0
Consumer heartbeat time
0Bh N N Uint32 - 0to 2147483647 0
2 (0x1016-02h) © © n °
202Dh Consumer heartbeat time .
Dh N N 2 - 2147483647
0 3 (0x1016-03h) o o Uint3 0to 836 0
Consumer heartbeat time
OFh N N Uint32 - 0to 2147483647 0
4 (0x1016-04h) © © n °
Consumer heartbeat time
11h N N int32 - 2147483647
5 (0x1016-05h) o) o) Uint3 0to 836 0
13n | Producerheartbeattime |\ o No | Uintlé | - 0t0 65535 0
(0x1017h)
Error behavior object -
14h Communication error No No Uint8 - 0to 255 0
(0x1029-01h)
B-ID (0x1400-01h) of -2147483647 to
15h | COBID(0x1400-01h) 0 No No | Uint32 | - 512 (0x200)
RPDO1 +2147483647
p7n | Transmission type of No No Uints | - 0t0 255 255
RPDO1 (0x1400-02h)




6 Object Dictionary

Sub- Dat
Index | . y Name Access | Mapping ate Unit Data Range Default
index Type
- - -2147483647 to
1ah | OB ID (0x1401-01h) of No No vintz2 | - 0
RPDO2 +2147483647
1ah | Transmission type of No No Uints | - 0t0 255 255
RPDO2 (0x1401-02h)
- - -2147483647 to
1gh | COB-ID (0x1402-01h) of No No vintza | 0
RPDO3 +2147483647
1ph | Transmission type of No No Uints | - 0t0 255 255
RPDO3 (0x1402-02h)
COB-ID (0x1403-01h) of . -2147483647 to
1Eh No No Uint32 - 0
RPDO4 +2147483647
J0h | Transmission type of No No Uints | - 0t0 255 255
RPDO4 (0x1403-02h)
Number of valid mapping
21h | objects of RPDO1 No No Uint8 - O0to8 1
(0x1600-00h)
i i 1614807056
2oh |RPDOLmappingobjectl | No | Uint32 | - |0to2147483647
(0x1600-01h) (0x60400010)
RPDO1 mapping object 2 .
24h N N 2 - t0 2147483647
(0x1600-02h) o o) Uint3 0to 836 0
RPDO1 mapping object 3 .
26h N N Uint32 - 0to0 2147483647 0
(0x1600-03h) © © n °
202Dh
RPDO1 mapping object 4 .
28h N N 2 - 2147483647
8 (0x1600-04h) o o Uint3 0to 836 0
RPDO1 mapping object 5 .
2Ah N N Uint32 - 0to0 2147483647 0
(0x1600-05h) © © n °
RPDO1 mapping object 6 .
2Ch N N 2 | - 2147483647
C (0x1600-06h) o o Uint3 0to 836 0
RPDO1 mapping object 7 .
2Eh N N Uint32 - 0t0 2147483647 0
(0x1600-07h) ° ° n °
RPDO1 mapping object 8 .
30h N N Uint32 - 0to0 2147483647 0
(0x1600-08h) © ° n °
Number of valid mapping
32h | objects of RPDO2 No No Uint8 - 0to8 2
(0x1601-00h)
i i 1614807056
33h | RPDO2mappingobjectl | No | Uint32 | - |0to2147483647
(0x1601-01h) (0x60400010)
i i 1616904200
3sh | RPDO2mappingobject2 | No | Uint32 | - |0to2147483647
(0x1601-02h) (0x60600008)
RPDO2 mapping object 3 .
7h N N 2 | - 2147483647
3 (0x1601-03h) o o) Uint3 0to 836 0
30n | RPDO2mappingobject4 | No | Uint32 | - |0to2147483647 0

(0x1601-04h)
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(0x1603-07h)

Sub- Dat
Index | . y Name Access | Mapping ate Unit Data Range Default
index Type
RPDO2 mapping object 5 .
Bh N N 2 - 2147483647
3 (0x1601-05h) o o) Uint3 0to 836 0
RPDO2 mapping object 6 .
3Dh N N Uint32 - 0to0 2147483647 0
(0x1601-06h) © © n ©
RPDO2 mapping object 7 .
Fh N N 2 - 2147483647
3 (0x1601-07h) o o) Uint3 0to 836 0
RPDO2 mapping object 8 .
41h N N Uint32 - 0t0 2147483647 0
(0x1601-08h) © © n ©
Number of valid mapping
43h | objects of RPDO3 No No Uint8 - 0to8 2
(0x1602-00h)
i i 1614807056
4an | RPDO3mappingobjectl | No | Uint32 | - |0to2147483647
(0x1602-01h) (0x60400010)
i i 1618608160
agh | RPDO3mappingobject2 |\ No | Uint32 | - |0to2147483647
(0x1602-02h) (0x607A0020)
RPDO3 mapping object 3 .
48h N N Uint32 - 0t0 2147483647 0
(0x1602-03h) © © n ©
RPDO3 mapping object 4 .
4Ah N N 2 - 2147483647
(0x1602-04h) o) o) Uint3 0to 836 0
RPDO3 mapping object 5 .
4Ch N N Uint32 - 0to0 2147483647 0
(0x1602-05h) ° ° n °
RPDO3 mapping object 6 .
202Dh 4Eh N N Uint32 - 0to0 2147483647 0
(0x1602-06h) ° © n °
RPDO3 mapping object 7 .
h N N 2 - 2147483647
50 (0x1602-07h) o o) Uint3 0to 836 0
RPDO3 mapping object 8 .
52h N N Uint32 - 0to0 2147483647 0
(0x1602-08h) © © n ©
Number of valid mapping
54h | objects of RPDO4 (0x16034  No No Uint8 - 0to8 2
00h)
i i 1614807056
ssh | RPDO4mappingobjectl | No | Uint32 | - |0to2147483647
(0x1603-01h) (0x60400010)
RPDO4 mapping object 2 . 1627324448
57h N N Uint32 - 0t0 2147483647
(0x1603-02h) © © n © (OX60FF0020)
RPDO4 mapping object 3 .
59h N N Uint32 - 0t0 2147483647 0
(0x1603-03h) © © n °
RPDO4 mapping object 4 .
Bh N N 2 - 2147483647
5 (0x1603-04h) 0 o) Uint3 0to 836 0
RPDO4 mapping object 5 .
5Dh N N Uint32 - 0to0 2147483647 0
(0x1603-05h) ° ° n °
RPDO4 mapping object 6 .
5Fh N N Uint32 - 0to0 2147483647 0
(0x1603-06h) © © n ©
RPDO4 i j 7
61h 04 mapping object No No | Uint32 | - |0to2147483647 0
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Sub- Dat
Index | . . Name Access | Mapping ata Unit Data Range Default
index Type
RPDO4 mapping object 8 .
202Dh h N N 2 - 21474 47
0 63 (0x1603-08h) o) o) Uint3 0to 836 0
202Eh CANopen Communication Parameters 2
Sub- . Data .
Index index Name Access | Mapping Tae Unit Data Range Default
- N -2147483647 to
1h COB-ID (0x1800-01h) of No No Uint32 i 1073742208
TPDO1 +2147483647 | (0x40000180)
Transmission type of .
h N N - 2 2
3 TPDO1 (0x1800-02h) o o) Uint8 0to 255 55
Inhibit time of TPDO1
4h N N intl -
(0x1800-03h) o) o) Uintl6 0to 65535 0
Event timer of TPDO1
h N N intle - 535
5 (0x1800-05h) o o Uint 0to 6553 0
- - -2147483647 to
sy | COB-ID (0x1801-01h) of No No vinz2 |- 0
TPDO2 +2147483647
gh | Iransmission type of No No Uints | - 0t0 255 255
TPDO2 (0x1801-02h)
Inhibit time of TPDO2
9h N N Uintle | - 0to 65535 0
(0x1801-03h) © © n °
Event timer of TPDO2
Ah N N intl -
0 (0x1801-05h) o o Uintl6 0to 65535 0
- R -2147483647 to
g | COB-ID(0x1802-01h) of No No vintz2 |- 0
TPDO3 +2147483647
202Eh
Transmission type of .
Dh N N - 2 2
TPDO3 (0x1802-02h) o o Uint8 0to 255 55
Inhibit time of TPDO3
Eh N N intl -
(0x1802-03h) o) o) Uintl6 0to 65535 0
Event timer of TPDO3
Fh N N intl6 - 535
(0x1802-05h) o o) Uint 0to 6553 0
- - -2147483647 to
Lo, | COB-ID (0x1803-01h) of No No vinz2 |- 0
TPDO4 +2147483647
1on | ransmission type of No No Uints | - 0to0 255 255
TPDO4 (0x1803-02h)
Inhibit time of TPDO4
13h N N Uintl6 - 0to 65535 0
(0x1803-03h) ° ° n °
Event timer of TPDO4
14h N N intl -
(0x1803-05h) o o) Uintl6 0to 65535 0
Number of valid mapping .
15h N N - 1
> objects of TPDO1 ° ° Uint Oto8
TPDO1 mapping object 1 . 1614872592
16h N N 2 - 21474 47
®" | (ox1a00-01h) ° °o | Ym 010 2L4TAE34T (0x60410010)
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(0x1A02-05h)

Index |Sn:|2x Name Access | Mapping ?;;Z Unit Data Range Default
18h (Tozgiéorzzi?mg object2 |\ No | Uint32 | - | 0to2147483647 0
1Ah (Toz?géorj;ﬁ?mg object3 |\ No | Uint32 | - | 0to2147483647 0
1ch (TOF;';:; O'Ei?ing objectd | o No | Uint32 | - |0to2147483647 0
1Eh (Toiligéogasi';’mg objects | o No | Uint32 | - |0to2147483647 0
20h IOZ?/?;O%Z‘;‘)“% object6 | s No | Uint32 | - |0to2147483647 0
22h (Tozliiéorj;i‘)’i”g object™ |\ No | Uint32 | - | 0to2147483647 0
24h Iozligéorz)asi?mg object8 |\ No | Uint32 | - | 0to2147483647 0
26h c,:lsjgct:::ro?fTvljlggzmappmg No No Uint8 - O0to8 2
g (Tozli/?glgii?mg Pt o No | Uint32 | - |0to2147483647 (éiégiég?é)
aoh | POOIMARBNESHIECtE |y o | i | - | oro2uTagaear | (10969730
5Bh TPDO2 mapping object 3 No No Uint3 | o to9147483647 )
202Eh (0x1A01-03h)
2Dh (Toiliggl:f‘i';’mg objectd | o No | Uint32 | - |0to2147483647 0
2Fh ;(F;'i?i OT_?)F;f]i)ng object No No | Uint32 | - |0to2147483647 0
31h (Toljggg lEaGi?ing object6 |\, No Uint32 | - | 0to2147483647 0
33h TPDO2 mapping object 7 No No Uinta2 - o t0 9147483647 .
(0x1A01-07h)
35h (TOZ?% lr_'z)asig’ing object8 |5 No | Uint32 | - |0to2147483647 0
3Th gﬁj?cbtz:)?;v;[l)ig3mapping No No Uint8 - Oto8 2
38h (Tozgigzrj)ii?mg objectl ]\, No | Uint32 | - |0to2147483647 (éiégigg?g)
A (TOZ?/?ng)aziF))mg oI o No | Uint32 | - |0t0o2147483647 (éiégéigégi)
3ch (Tozliigzrj;i?mg object3 |\ No | Uint32 | - | 0to2147483647 0
3Eh (Tozliggzrzii?mg object4 |, No | Uint32 | - |0to2147483647 0
40h TPDO3 mapping object 5 No No Uint3 | o to9147483647 .
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Sub- Dat
Index | . » Name Access | Mapping ate Unit Data Range Default
index Type
TPDO3 mapping object 6 .
42h N N Uint32 - 0to 2147483647 0
(0x1A02-06h) © © n ©
TPDO3 mapping object 7 .
44h N N Uint32 - 0to 2147483647 0
(0x1A02-07h) ° © n °
TPDO3 mapping object 8 .
46h N N Uint32 - 0to 2147483647 0
(0x1A02-08h) © © n °
Number of valid mapping .
48h N N Uint8 - 0to8 2
objects of TPDO4 © © n °
TPDO4 mapping object 1 . 1614872592
49h N N Uint32 - 0to 2147483647
(0x1A03-01h) © © n © (0x60410010)
TPDO4 mapping object 2 . 1617690656
4Bh N N Uint32 - 0to 2147483647
202Eh (0x1A03-02h) © © n © (0x606C0020)
TPDO4 mapping object 3 .
4Dh N N Uint32 - 0to 2147483647 0
(0x1A03-03h) © © n ©
TPDO4 mapping object 4 .
4Fh N N Uint32 - 0to 2147483647 0
(0x1A03-04h) © © n ©
TPDO4 mapping object 5 .
1h N N 2 - 2147483647
5 (0x1A03-05h) o o) Uint3 0to 836 0
TPDO4 mapping object 6 .
h N N 2 - 2147483647
53 (0x1A03-06h) o] o Uint3 0to 836 0
TPDO4 mapping object 7 .
h N N 2 - 2147483647
55 (0x1A03-07h) o o) Uint3 0to 836 0
TPDO4 mapping object 8 .
Th N N 2 - 2147483647
5 (0x1A03-08h) o] o Uint3 0to 836 0
2030h Servo Status Variables Read Through Communication
Sub- . .
Index index Name Access | Mapping | Data Type Unit Data Range | Default
o1 |Servostatusread RO | TPDO | Uintlé - 0
through communication
2030 | oo |DOfunctionstatelread oo | rony g 0t0 65535 0
through communication
DO functi 2
o3 |DOfunctionstate2read| o\ | rpong | ini 0t0 65535 0
through communication
2031h Variables Related to Communication Settings
Sub- . .
Index index Name Access | Mapping | Data Type Unit Data Range | Default
pn |V/Divirtuallevelset | o | gepo | uintie 0t0 65535 0
through communication
2031
sp |DOstate set through RW | RPDO | Uintlé 0to7 0
communication

-149-



-150-

6 Object Dictionary

203Fh Inovance Servo Fault Codes

Sub-
Index inlélex Name Access | Mapping | Data Type | Unit Data Range | Default
203F Oh | Inovance servo fault code RO TPDO Uint32 - - -
6.4 Object Group 6000h
Sub- Dat Dat
Index . . Name Access | Mapping ate Unit ate Default
index Type Range
603Fh - Error code RO TPDO Uintl16 - 0to 65535 0
6040h - Control word RW YES Uintl16 - 0to 65535 0
6041h - Status word RO TPDO Uintl6 - 0 to 65535 -
605Ah - Quick stop option code RW YES Int16 - Oto7 2
605Dh - Stop option code RW YES Int16 - Oto7 1
6060h - Modes of operation RW YES Int8 - Oto7 0
M f i
6061h | - odes of operation RO TPDO | Int8 - loto7 -
display
Ref 2%
6062h - Position demand value RO TPDO Int32 e.erence 31(0 -
unit +(27-1)
E _231
6063h - Position actual value* RO TPDO Int32 nFoder 31[0 -
unit +(27-1)
Ref 2%
6064h - Position actual value RO TPDO Int32 e.erence 31(0 -
unit +27-1)
Ref
6065h - | Following error window | RW YES | Uint32 uiiterence 0to (2-1) | 3435868
6067h - | Position window RW YES | Uint32 Sifrence 0to (2%-1) 734
6068h - Position window time RW YES Uintlé | ms 0to 65535 0
31
606Bh - |Velocity demand value | RO TPDO | Intzp | Reference |2 fo -
unit +(27-1)
Ref 27t
606Ch - |Velocity actual value RO TPDO | Int32 | orence oo o -
unit +(27-1)
606Dh - Velocity window RW YES Uintle |RPM 0to 65535 10
606Eh - Velocity window time RW YES Uintlé | ms 0to 65535 0
606Fh - Velocity threshold RW YES Uintl6é | RPM 0to 65535 10
6070h - Velocity threshold time RW YES Uintlé | ms 0to 65535 0
-5000 to
- 0,
6071h Target torque RW RPDO INT16 |0.1% 15000 0
-5000 t
6072h - Max. torque RW RPDO INT16 |0.1% © 3000
+5000
-5000 t
6074h - Torque demand value RO TPDO INT16 |0.1% ° 0
+5000
-5000 t
6077h - Torque actual value RO TPDO INT16 |0.1% © 0
+5000
" Reference |-2%to
607Ah - Target position RW YES Int32 unit 20 0
31
607Ch | - |Home offset RW VES | Intzp |Reference |2 to 0
unit +27-1)
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Sub- Dat Dat
Index . 9 Name Access | Mapping ata Unit ate Default
index Type Range
- Software position limit - - - - - -
. . Reference |-2*"to
607Dh 1h Min. position limit RW YES Int32 unit +(231—l) Dk
. Reference |-2*"to a1
2h Max. position limit RW YES Int32 unit 21 (27-1)
607Eh - Polarity RW Y Uint8 - 0to0 255 0
Ref
607Fh - | Max. profile velocity RW YES | Uint32 uﬁifrence 0to (27-1) | 1048576000
Ref
6081h - | Profile velocity RW YES | Uint32 uiifrence Oto(2%-1) | 1747627
Ref
6083h - | Profile acceleration RW YES | Uint32 uiifrence Oto (27-1) | 174762666
Ref
6084h - | Profile deceleration RW YES | Uint32 uiiterence 0Oto (27-1) | 174762666
Ref
6085h - | Quick stop deceleration| ~ RW YES | Uint32 uiiterence 0to (27-1) | 2147483647
6086h - Motion profile type RW YES Int16 - 0 0
6087h - | Torque slope RW RPDO | UINT32 |0.1%/s 0to (2%7-1) | 4294967295
oh Highest subindex RO NO UNITS ] i )
supported
6091h 1h | Motor revolutions RW PRDO | Uint32 - 1to (2%-1) 1
2h | Shaft revolutions RW PRDO | Uint32 - 1to (27-1) 1
6098h - Homing mode RW YES Int8 - 0to35 1
- Homing speeds - - - - - -
n | Speedduringsearchfor| VES | Uint32 | RETETENCE o400y | 1747627
6099h switch unit
2h i’:ried during searchfor| o YES | Uint32 Sﬁfterence 0to(2%-1) | 174763
Ref
609Ah - | Homing acceleration RW YES | Uint32 uiﬁrence 0Oto (27-1) | 174762666
Interpolation data
record
s0CIn Interpolati 2t
1h | Mterpoiation RW YES | Int32 - “e 0
displacement +(27-1)
- Interpolation time - - - - - -
s0cah 1h | Interpolation time unit RW YES Uints | 10""™"™s | 1t0 20 1
2h !nterpolanon time RW VES Ints ] 3 3
index
60C5h - Max. acceleration RW YES Uint32 | p/ms 0to (27-1) | 2147483647
60C6h - Max. deceleration RW YES Uint32 | p/ms 0to (2%-1) | 2147483647
Following error actual Reference |-2*to
60F4h - RO TPDO | Int32 . a -
value unit +(27-1)
Encod 2%
60FCh - |Position demand value | RO TPDO | Int32 |09 20 -
unit +(27-1)
60FDh - DI state RO TPDO | Uint32 - 0to (2%-1) -
- Digital outputs - - - - - -
60FEh 5 P - >
1h | DO state RW TPDO | Uint32 - 0to (2%-1) 0
60FFh Target velocit RW VEs | intzp |Reference |-2"to 0
& y unit +21)
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6.5 Object Dictionary

6.5.1 Communication Parameters

D
Name Device type ata VAR Data Type| Uint32
Index Structure
1000h Related Dat
Access | RO | Mapping| NO | oo - ate Uint32 | Default | 0x20192
Mode Range
Used to describe the device profile or application specification used.
Dat
Name Error register ata VAR Data Type Uint8
Index Structure
1001h Related Dat
Access RO Mapping | NO elate - atd Uint 8 Default 0x0
Mode Range

Bit Meaning Bit Meaning

0 Normal 4 Communication

1 Current 5 Sub-protocol

2 Voltage 6 Reserved

3 Temperature 7 Manufacturer-defined

Indicates information about error types in bits, as listed in the following table:

When an error occurs, the bit corresponding to the erroris "1", and once an error occurs, bit0 must be set to 1.

Dat
Name Pre-defined error field ata ARR Data Type Uint32
Ingex Structure
1003h
Related Data
A R M i N - - Def -
ccess 0] apping 0 Mode i efault
Dat
Sub- Name Number of errors Struacti o - Data Type Uint8
index
00h . Related Data
A RW M NO - Oto4 Default 0
ccess apping Mode Fenge (o efau
Only the value 0 can be written. In this case, all error records are cleared.
Data
N Standard field - Data T Uint32
Sub- ame andard error fie STETe ata Type in
indexes
Related Dat
1hto4h Access RW Mapping NO elate - at Uint 32 Default 0
Mode Range

When the subindex is 0, the data is unreadable.

When an error occurs, the error is saved in the following format:

31 16

15 0

Manufacturer error code

Standard error code

MSB

LSB
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Dat
Name COB-ID (COB-ID SYNC message) ata VAR  |DataTypel Uint32
Index Structure
1005h Related Dat
Access RW | Mapping NO elate - atd Uint 32 Default 0x80
Mode Range
Only 0x80h and 0x40000080h can be written.
When 0x80h is written, the SYNC generator is deactivated.
When 0x40000080h is written, the SYNC generator is activated.
Before activating the SYNC generator, set the SYNC cycle (1006h) to a non-zero value.
" Data .
Name Communication cycle VAR Data Type| Uint32
Index Structure
1006h Related Dat
Access RW Mapping NO elate - ate Uint 32 Default 0
Mode Range
Applicable to the SYNC generator only (unit: us).
) Data .
Name Manufacturer device name VAR Data Type| String
Structure
Index
SV660C
1008h : Related Data i
Access | CONST | Mapping NO - String Default servo
Mode Range .
drive
. Data .
Name Manufacturer hardware version VAR Data Type| String
Index Structure
1009h Related Data
A NST | M i N - i Def. V0.
ccess | CONS apping 0 Mode R String efault 0.0
. Data .
Name Manufacturer software version VAR Data Type| String
Index Structure
100Ah Related Data
A CONST | M i NO - Stri Default 402.XX
ccess apping Mode R ring efau
In 402"
**: The upgrade record No. of the CANopen software.
Dat
Name Guard time ate VAR Data Type| Uintl6
Index Structure
100Ch Related Data
Access RW Mapping NO - Uint 16 Default 0
Mode Range
Unit: ms
e . Data .
Name Life time factor VAR Data Type| Uint8
Index Structure
100Dh Related Data
A RW | Mappi N - i Def
ccess apping 0 Mode E— Uint 8 efault 0
The life time factor used must be greater than 1.
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Data
Name Save parameters ARR Data Type| Uint32
Index Structure
1010h Related Data
Access RW | Mappin NO - Uint 8 Default 0
PR Mode Range

Saving parameters means to save current parameter values to the EEPROM. When the EEPROM is loaded next time
(next power-on, node reset, or communication reset) , the saved values will be loaded.

To save parameters, specify the subindex of the saving area and write "save" based on the ASCII code.

The mapping between ASCII codes and hexadecimal data is as follows:

MSB LSB
ASCII e % a S
Hexadecimal 65h 76h 61h 73h
Value Meaning

0 Parameters can neither be saved automatically nor saved based on commands.

Parameters can be saved based on commands only.

1
2 Parameters can be saved automatically only.
3

Parameters can either be saved automatically or saved based on commands.

The value returned after a subindex is read indicates the mode in which the subindex saves parameters.

The SV660C servo drive saves parameters based on commands only. Parameters will not be saved automatically. The
alue 1is returned after a subindex is read and saved.

D
Sub- Name Highest subindex supported Struittire - Data Type| Uint8
index
Related Dat
00h Access RO Mapping NO I\e/lc?dee - Raige 4 Default 4
Data .
Sibe Name Save all parameters S - Data Type| Uint32
index
Related Dat
01h Access RW Mapping NO I\jjdz - Ra?ﬁgae - Default 1
Save all parameters in the object dictionary list.
Dat
Sufs- Name Save communication parameters Struactire - Data Type| Uint32
index
Related Dat
02h Access RW Mapping NO l\(jljdi - Rai;e - Default 1
Save parameters of the object group 1000h.
Dat
SUbE Name Save application parameters Struactire - Data Type| Uint32
index
03h . Related Data
Access RW Mappin NO - - Default 1
Pping Mode Range .

Save parameters of the object group 6000h.
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Data
Name Save manufacturer-defined parameters - Data Type| Uint32
Sub- v vractu ! P Structure yp !
index
04h Related Data
Access RW Mappin NO - - Default 1
A Mode Range
Save parameters of the object group 2000h.
Data .
Name Restore default parameters ARR Data Type| Uint32
Index Structure
1011h Related Data
Access RW Mappin NO - - Default -
PPIng Mode Range

MSB

LSB

Restoring default parameters means to restore default parameters to the EEPROM. However, this operation does not

take effectimmediately. The default values will be loaded at the next EEPROM loading (next power-on, node reset, or
communication reset).

To restore default parameters, specify the subindex of the restoring area and write "load" based on the ASCII code.
The mapping between ASCII codes and hexadecimal data is as follows:

ASClI

(o]

Hexadecimal

64h

61h

6Fh

6Ch

Value

Meaning

0 The device cannot restore default parameters.

1 The device can restore default parameters.

The value returned after a subindex is read indicates the mode in which the subindex restores default parameters.

The SV660C servo drive can restore default parameters. The value 1 will be returned after a non-zero subindex is read.

Data
N Highest subind ted - Data T Uint8
Sub- ame ighest subindex supporte ST ata Type in
index
00h ) Related Data
Access RO Mappin NO - 4 Default 4
PRing Mode Range .
Name Restore all default parameters Data Data Type| Uint32
Sub- P Structure yp
index
01h . Related Data
Access RW Mappin NO - - Default 1
pping Mode Range
Restore all default parameters in the object dictionary list.
Name Restore communication default parameters Data Data Type| Uint32
Sub- P Structure yp
index
02h Related Data
Access RW Mappin NO - - Default 1
Pping Mode Range
Restore default parameters of the object group 1000h.
Name Restore application default parameters Data Data Type| Uint32
Sub- PP P Structure VR
index
03h . Related Data
Access RW Mappin NO - - Default 1
pping Mode Range

Restore default parameters of the object group 6000h.
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Data
Sub- Name | Restore manufacturer-defined default parameters - Data Type| Uint32
o Structure
index
04h Related Data
A RW | Mappi NO - - Default 1
ccess apping Mode Rl efau
Restore default parameters of the object group 2000h.
Data
Name COB-ID (COB-ID emergency message) VAR  |Data Type| Uint32
Iidles Structure
1014h Related Data 0x80+
Access RW Mapping | NO - Uint32 | Default
Mode Range Node_ID

The most significant bit indicates whether to disable the emergency message of the device. Only the data
"0x80+Node_ID" can be written for the bit to enable the emergency message of the device.

If the data "0x80000080+Node_ID" is written, the emergency message is disabled.

When the emergency message takes effect, its COB-ID must be consistent with this object.

) Data .
Name Consumer heartbeat time ARR Data Type| Uint32
Index Structure
1016h Related Data
A RW M i NO - - Default -
ccess apping Mode i efau

Includes the address of the monitored node and the actual consumer time. The consumer heartbeat time must be
longer than the heartbeat producer time (in ms) of the corresponding node. Two different consumer time cannot be
set for one node.

The parameter content is as follows.

31 24 23 16 15 0
Reserved (0) Monitored address | Monitoring time
MSB LSB

The value returned after a subindex is read indicates the mode in which the subindex restores default parameters.

The SV660C servo drive can restore default parameters. The value 1 will be returned after a non-zero subindex is read.

Data
N High [ - |DataT [
Slb- ame ighest subindex supported S ata Type| Uint8
index
00h ) Related Data
A RO M NO - 5 Default 5
ccess apping Mode R efau
Name Consumer heartbeat time Data Data Type| Uint32
Sub- Structure =
indexes
) Related Data .
1hto5h) Access RW | Mapping| NO - Uint32 | Default 0
Mode Range
) Data .
Name Producer heartbeat time VAR Data Type| Uintl6
Index Structure
1017h Related Data
Access RW | Mapping NO - Uint 16 Default 0
Mode Range

The unit is ms.
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Dat Individuall
Name Identity object ata REC |Data Type ndivicuatly
Index Structure related
1018h Related Data
A R M i N - - Def -
ccess 0] apping 0 Mode E— efault
Name Highest subindex supported Data Data Type| Uint8
Sub- 8 PP Structure A
index
00h ) Related Data
A RO M NO - 3 Default 3
ccess apping Mode Rl efau
Dat
Sul- Name Vendor-ID Struactire - Data Type| Uint32
index
Related Dat
Olh | Access | RO |Mapping| NO | "o - 4% Uint32 | Default | 0x3B9
Mode Range
Indicates the unique ID allocated by the CiA organization.
Dat
Sulse Name Product code Struacti o - Data Type Uint32
index
Related Dat
02h | Access | RO |Mapping| NO | hoo . 8% 1 Uint32 | Default | 0xD0107
Mode Range
The relation between Inovance device codes and product series and product models shown on the electronic labels
is as follows.
31 16 15 0
Product series Product model
MLB LSB
Data
N Revisi b - Data T Uint32
Sub- ame evision number T ata Type in
index
Related Dat
03h | Access | RO | Mapping| NO | "o - 4@ 1 Uint32 | Default | 000020003
Mode Range

The relation between the revision number and the software version (100Ah) is shown in the following table.

31 16 15 0
Primary revision Secondary revision
MLB LSB

The main revision number based on the customized number is 0x192 . Each time the code is updated, the secondary
revision number accumulates accordingly.

Data
Name Error behavior ARR Data Type| Uint8
Index Structure
1029h Related Data
Access RW | Mappin NO - - Default -
PPIng Mode Range

Indicates the state that NMT turns to upon occurrence of different errors. NMT turns to different states based on
different values.

Value Meaning
0 Operational state applied currently, turning to the pre-operational state
1 Staying in the present state
2 Turning to the stop state

Others | Reserved

The SV660C servo drive only supports automatic NMT state conversion in the case of communication fault.
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. . Data .
Sub- Name Highest subindex supported ST - Data Type| Uint8
index
00h ) Related Data
A RO M NO 1 Default 1
ccess apping Mode Rl efau
Name Communication error Data Data Type| Uint8
Sub- Structure W
index
Related Data
01h Access RW Mapping NO Uint 8 Default 0
Mode Range
Communication errors include NMT error control timeout, PDO length error, and bus disconnection.
Data SDO
Name SDO server parameter REC Data Type
Index Structure parameter
1200h Related Data
A RO M i NO - Default -
ccess apping Mode Rl efau
The default SDO always exists and is a read-only constant.
Name Highest subindex supported Data Data Type| Uint8
Sub- g PP Structure o
index
00h ) Related Data
A RO M NO 2 Default 2
ccess apping Mode Rl efau
Client to server COB-ID Data )
Suly- Name ) - Data Type| Uint32
(COB-ID client — Server(rx)) Structure
index
01h . Related Data . 0x600 +
A RO M NO Uint 32 Default
ccess apping Mode Range n etau Node_ID
Server to client COB-ID Data )
Sub Name . - Data Type| Uint32
ub- (COB-ID server — Client(tx)) Structure
index
02h . Related Data . 0x580 +
A RO M NO Uint 32 Default
ceess apping Mode Range n elad Node_ID
L Data PDO
Indexes| Name RPDO communication parameter REC Data Type
Structure parameter
1400h to
Related Data
1403h | A RW M i NO - Default -
ccess apping Mode . efau
Name Highest subindex supported Data Data Type| Uint8
Sub- 8 PP Structure A
index
Related Data
00h Access RO | Mapping| NO 2to6 Default 2
Mode Range
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Data .
Sub- Name COB-ID used by RPDO S - Data Type| Uint32
index
01h ) Related Data ) See below
A RW M N - 2 Def
ceess apping ° Mode Range Vint3 efault for details.

is invalid.

The factory settings are as follows:

1400h: 0x00000200 + Node_ID
1401h: 0x80000300 + Node_ID
1402h: 0x80000400 + Node_ID
1403h: 0x80000500 + Node_ID

Only the most significant bit (MSB) can be changed. When the MSB is 0, the PDO is valid; when the MSB is 1, the PDO

Sub- Name RPDO transmission type Str?.litt?.lre - Data Type| Uint8
index
0zh Access RW | Mapping | NO Related - Pata Uint 8 Default 255
Mode Range
This value can be modified only when the PDO is invalid.
Different values indicate different RPDO transmission types, as shown below:
Value Meaning
0 Synchronous, acyclic
1t0240 Synchronous, cyclic
254,255 Asynchronous, acyclic
Data Mapping
Indexes| Name RPDO mapping parameter Structure REC Data Type| parameter of
1600h to| RPDO
Rl Access RW | Mapping NO Rl\e/lf;zd - RZT; - Default -

This value can be modified only when the PDO is invalid. The total length of a mapping object cannot exceed 64 bits.
Mapping based on bytes is supported only.

Data
i Name Number of mapped application objects in PDO - Data Type Uint8
Sub umbe pped applicati jects | e yp in
index
00h . Related Data
A RW | M NO - 0to8 Default -
ccess apping Mode Rl o} efau
When the value 0 is written, the mapping objects of other subindexes are cleared.
Name Application object Data - Data Type| Uint32
Sub- PP ) Structure yp
indexes ted
Relat Dat
1hto8h| Access RW | Mapping | NO elate - ate Uint32 | Default -
Mode Range

mappable.

Subindexes are written in the following format:

31 16

15

8 7

0

Index

Subindex Object length

MLB

LSB

The indexes and subindexes of mapping objects must be present in the object dictionary list, which are writable and
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Default mapping content of RPDO

1) RPDO1
Subindex Value Meaning
1 One object mapped
0x60400010 Command word
2) RPDO2:
Subindex Value Meaning
2 Two objects mapped
0x60400010 Command word
0x60600008 Operation mode
3) RPDO3:
Subindex Value Meaning
2 Two objects mapped
0x60400010 Command word
0x607A0020 Target position
4) RPDO4:
Subindex Value Meaning
2 Two objects mapped
0x60400010 Command word
0x60FF0020 Target velocity
Data PDO
Indexes| Name TPDO communication parameter Structure REC |Data Type| communication
1800h to parameter
1803h Related Data
A RW M i NO - - Default -
ccess apping Mode e efau
Name Highest subindex supported Data - Data Type| Uint8
Sub- g PP Structure A
index
00h . Related Data
Access RO | Mappin NO - 2to6 Default 5
Pping Mode Range © !
Name COB-ID used by TPDO Pata DataType| Uint32
Sub- y Structure yp
index
01h ) Related Data ) See below
RW N - 2
Access Mapping 0 Mode e Uint3 Default for details.

The factory settings are as follows:

Only the most significant bit and the second most significant bit can be modified.
When the most significant bit is 0, this PDO is valid. When the most significant bit is 1, this PDO is invalid.

1800h: 040000180 + Node_ID
1801h: 0xC0000280 + Node_ID
1802h: 0xC0000380 + Node_ID
1803h: 0xC0000480 + Node_ID

The second most significant bit indicates whether this PDO can be triggered by a remote frame. As the SV660C servo
drive does not support this function, this bit is meaningless. It is recommended to set this bit to 1, indicating the PDO
cannot be triggered by a remote frame.
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- Data .
Siuls- Name TPDO transmission type Structure - Data Type| Uint8
index
. Related Data .
0zh Access RW | Mapping | NO - uint 8 Default 255
Mode Range

This value can be modified only when the PDO is invalid. Different values indicate different TPDO transmission types,
as shown below.

Value Meaning
0 Synchronous, acyclic
1to 240 Synchronous, cyclic
254,255 Asynchronous, acyclic
Other Reserved
Sub- Name Inhibit time StrI?Jacttire - Data Type| Uintl6
index
03h Access RW | Mapping | NO Related - Pata Uint 16 Default 0
Mode Range

This value can be modified only when the PDO is invalid.

The unitis 100 us. The setpoint 0 indicates the inhibit time is invalid.

Dat
Sub- Name Event timer Stru?:t?Jre - Data Type| Uintl6
index
. Related Data .
05h Access RW | Mapping NO - Uint 16 Default 0
Mode Range
This value can be modified only when the PDO is invalid.
The unitis 1 ms. The setpoint 0 indicates the event timer is invalid.
Dat PDO i
Indexes|  Name TPDO mapping o REC  |DataType = 2PPI"8
Structure parameters
1A00h to o
Relate Data
A RW M i N - - Def. -
1A03h ccess apping 6] Mode Ea—- efault

This object can be modified only when the PDO is invalid. The total length of a mapping object cannot exceed 64 bits.
Mapping based on bytes is supported only.

Number of mapped application D
Sub- Name ) p.p PP ata - Data Type Uint8
. objects in TPDO Structure
index
00h . Related Data
A RW M NO - 0to8 | Default -
ccess apping Mode e (o} efau

When 0 is written, the mapping objects of other subindexes are cleared.

Dat
Sub- Name Application object Struactzre - Data Type Uint32
indexes o
Relat Dat
1hto8h| Access RW | Mapping NO elate - ate Uint 32 | Default -
Mode Range

The indexes and subindexes of mapping objects must be present in the object dictionary list, which are writable and

mappable.

Subindexes are written in the following format:

31 16 15 8 7 0
Index Subindex Object length

MLB LSB
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Default mapping content of the TPDO:

1) TPDOL:
Subindex Value Meaning
0 1 One object mapped
1 0x60410010 Status word
2) TPDO2:
Subindex Value Meaning
0 2 Two objects mapped
1 0x60410010 Status word
2 0x60610008 Current running mode
3) TPDO3:
Subindex Value Meaning
0 2 Two objects mapped
1 0x60410010 Status word
2 0x60640020 Current position
4) TPDO4:
Subindex Value Meaning
0 2 Two objects mapped
1 0x60410010 Status word
2 0x606C0020 Current speed

6.5.2 Manufacturer-Defined Parameters

For parameters with the same functions as those of SV660P servo drives, see SV660P Series Servo Drive
Advanced User Guide for details. This section only describes parameters with functions different from
those of SV660P servo drives.

-, Data )
Name Position control parameters ARR Data Type Uintl6
Index Structure
2005h Related Data OD default
Access - Mappin - - OD datarange | Default
PRing Mode Range & value
Defines position control parameters.
Name Position window unit set Data Data Type| Uintl6
Sub- Structure yp
index
Related Data
3Eh Access RW | Mapping | YES All Otol Default 0
Mode Range
Defines the unit of 6067h (Position window).
Value Unit
0 Encoder unit
1 Reference unit
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Data
Name Torque control parameters ARR Data Type Uintl6
Index Structure
2007h Related Data OD default
Access - Mappin - - OD dat Default
LA Mode Range ata range : value
Defines torque control parameters.
Name Speed limit source Data Data Type Uint16
Sub- P Structure yp
index
. Related Data
12h Access RW | Mapping | YES All 0to3 Default 0
Mode Range
Defines the unit of 6067h (Position window).
Value Speed Limit Source
0 Internal speed limit
1 V-Lmt used as external speed limit input
2 V-SEL used to select speed limit 1 or speed limit 2
3 607F used as the speed limit
. Data .
Name Fault and protection parameters ARR Data Type| Uintl6
Index Structure
200Ah Related Data 0D default
Access - Mapping - - OD data range| Default !
Mode Range value
Defines the fault and protection parameters.
Name Absolute position limit Data Data Type| Uintl6
Sub- P Structure o
index
Related Data
02h Access RW | Mapping | YES All Oto2 Default 0
Mode Range
Defines the conditions for enabling software absolute position limit.
Value Communication rate
0 Disable
1 Enable
5 Software absolute position limit
enabled after homing
. Data .
Name Communication parameters ARR Data Type| Uintl6
Index Structure
200Ch Related Data OD default
Access - Mapping - - OD data range| Default
Mode Range value
Defines communication parameters.
Data
Name Axis address - Data Type| Uintl6
Sub- X Structure yp !
index
Related Data
01h Access RW | Mapping| NO All 1to 127 Default 1
Mode Range

Defines the servo drive axis address.

When multiple servo drives are connected for networking, each servo drive can only have one unique address.
Otherwise, communication error or communication failure may occur.
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Data
Sub- Name CAN communication baud rate S - Data Type| Uintl6
index
. Related Data
0h Access RW | Mapping | NO All Oto7 Default 5
Mode Range

Defines the communication rate between the servo drive and the host controller during CAN communication.

The communication rate set in the servo drive must be the same as that in the host controller. Otherwise,
communication cannot be executed.

Value Communication rate
0 20k

50 k

100 k

125k

250 k

500 k

1M

1M

~N o 0| |lwWw| N =

Set a proper communication rate based on actual conditions (such as communication distance and communication
data volume).

Save parameters modified through communication Data .
N - Data T Uintl6
Sub- | Fame to EEPROM Structure ataType) Uin
index
Related Data
Ol Access RW Mapping | YES All 0to3 Default 0
Mode Range

Defines whether to save parameters modified through communication to EEPROM.

If parameters need to be saved in the EEPROM, 200C-0Eh must be set to the corresponding value before parameter
modification.

Value Name Description

0 |Notsaving -

2000h series parameters refer to parameters of the SV660P servo drive.

When 200C-0Eh is set to 1, parameters modified in RS232/RS485
communication can also be saved in the EEPROM.

Saving 2000h series
parameters

6.5.3 Profile-Defined Parameters

Data
Name Error code VAR Data Type| Uintl6
Index Structure
603Fh Related Data
Access RO Mapping | TPDO All 0 to 65535 Default -
Mode Range

When an error described in the DSP402 profile occurs on the servo drive, 603Fh is the same as the description in
DSP402. For details, see "5.1 CANopen Communication Fault Codes".

When an error specified by the user occurs on the servo drive, 603Fh is 0xFF00. The value of 603Fh is in hexadecimal.
In addition, the object dictionary 203Fh displays auxiliary bytes of fault codes in hexadecimal.

203Fh is an Uint32 value, in which the high 16 bits indicate the internal fault code of the manufacturer, and the low 16
bits indicate the external fault code of the manufacturer.
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Data .
Name Control word VAR Data Type| Uintl6
Index Structure
6040h Related Data
Access RW | Mapping | YES All 0to 65535 | Default 0
Mode Range
Defines the control command.
bit Name Description
0: Inactive
0 Servo read
v y 1: Active
0: Inacti
1 Main circuit switch-on naF e
1: Active
0: Active
2 ick st
Quick stop 1: Inactive
0: Inactive
3 S i .
ervo running 1: Active
4106 Related to the operation mode.
Fault reset is implemented for faults and warnings that can be reset.
7 Fault reset The bit7 is rising edge-triggered.
The bit7 is kept to 0 and other control commands are invalid.
8 Pause Supported by MC056 program
9to 10 N/A Reserved
11to 15 | Manufacturer-defined | Reserved

Note:

Each command corresponds to a certain state.

@ All bits in the control word constitute a control command. One bit is meaningless if it is assigned separately.

@ The meanings of bit0 to bit3 and bit7 are the same in each operation mode. The servo drive can switch to the
preset state according to the CiA402 state machine switchover process only when commands are sent in sequence.

@ The meanings of bit4 to bit6 vary with the operation mode. For details, see control commands in different modes.
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Data
Name Status word VAR Data Type| Uintl6
Index Structure
6041h Related Data
Access RO | Mapping | TPDO All 0to 65535 | Default -
Mode Range
Indicates the servo drive status.
bit Name Description
0 | Nofault 1: Active, 0: Inactive
Wait for the S-ON
1 ,alt or the -0 1: Active, 0: Inactive
signal
2 Servo running 1: Active, 0: Inactive
3 |Fault 1: Active, 0: Inactive
4 Main circuit switch-on | 1: Active, 0: Inactive
5 Quick stop 0: Active, 1: Inactive
6 | Servo ready 1: Active, 0: Inactive
7 | Warning 1: Active, 0: Inactive
8 | Manufacturer-defined | Reserved
0: Non-CANopen mode, some functions of SV660P standard software can be
9 | Remote control used.
1: CANopen remote control mode
0: Target position not reached
10 | Target reached .
1: Target position reached
0: The position reference or feedback does not reach the software internal
position limit.
Software internal l The posm.o'n reference or feedback reaches Fhe softfvvare mter?al position
11 | position limit limit. In p03|'t|on control.njodgs, When the pOSI'FIOI’] reference or.e'edb'aclf
violation reaches the internal position limit, the servo drive takes the position limit as
the target position and stops after reaching the limit. If a reverse displacement
reference is received, the motor exits from the position limit state and this bit
issetto 0.
12/13 |- Related to the operation mode.
14 | N/A Reserved
) 0: Homing is not performed or complete.
15 | Homing completed o o
1: Homing is done and the reference point is found.
Note:
@ All bits in the control word constitute a control command to reflect present servo state. One bit is meaningless if it
is read separately.
@ The meanings of bit0 to bit9 are the same in each operation mode. After commands in 6040h are sent in sequence,
the servo drive returns a feedback of the servo state.
@ bitl2 and bit13 are related to each operation mode (see control commands in different modes for details).
@ The meanings of bit10, bit11, and bit15 are the same in each operation mode. These three bits indicate the servo
state after a certain operation mode is executed.
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Index

Name

Data
Structure

Quick stop option code VAR Data Type

Intl6

605Ah

Related Data

Access RW | Mapping NO All Oto7 Default

Mode Range

Defines the quick stop mode.

Value

Stop Mode

0

Coast to stop, keeping de-energized state

1

Ramp to stop as defined by 6084h (hm: 609Ah), keeping de-energized state after stop

2

Ramp to stop as defined by 6085h, keeping de-energized state after stop

Stop at the emergency stop torque as defined by 2007-10h, keeping de-energized
state after stop

N/A

Ramp to stop as defined by 6084h (hm: 609Ah), keeping position lock state after stop

Ramp to stop as defined by 6085h, keeping position lock state after stop

Stop at the emergency stop torque as defined by 2007-10h, keeping position lock
state after stop

Index

Data

Name Modes of operation VAR Data Type

Structure

Int8

6060h

Related Data

Access RW | Mapping | YES All Oto7 Default

Mode Range

Defines the servo drive operation mode.

=
=

Description Description

N/A Reserved

Profile position mode For parameter settings, see "4.6 Profile Position Mode".

N/A Reserved

Profile velocity mode For parameter settings, see "4.9 Profile Velocity Mode".

"

Profile torque mode For parameter settings, see "4.10 Profile Torque Mode".

N/A Reserved

Homing mode For parameter settings, see "4.7 Homing Mode".

~Njolulra|lw|v|—|o

Interpolation mode For parameter settings, see "4.8 Interpolation Mode".

@ If an unsupported operation mode is selected through the SDO, an SDO error will be returned.

@ If an unsupported operation mode is selected through the PDO, the modification on the operation mode will be

invalid.
. . Data
Name Modes of operation display VAR Data Type Int8
Index Structure
6061h Related Data
Access RO Mapping | TPDO All Oto7 Default -
Mode Range
Indicates the actual operation mode.
bit Description Description
0 N/A Reserved
1 Profile position mode For parameter settings, see "4.6 Profile Position Mode".
2 N/A Reserved
3 Profile velocity mode For parameter settings, see "4.9 Profile Velocity Mode".
4 Profile torque mode For parameter settings, see "4.10 Profile Torque Mode".
5 N/A Reserved
6 Homing mode For parameter settings, see "4.7 Homing Mode".
7 Interpolation mode For parameter settings, see "4.8 Interpolation Mode".
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Data
Name Position demand value VAR Data Type| Int32
Index Structure
6062h Related Data |-2*to+(2*-
Access RO | Mapping | TPDO hm/i Default -
T Mode pp/hm/ip Range 1)
Indicates the real-time position reference (in reference unit).
. . Data
Name Position actual value VAR Data Type| Int32
Index Structure
6063h Related Data |-2"to+(2"-
A RO M i TPDO All Default -
ccess apping Mode R 1) efau
Indicates the absolute motor position feedback in real time.
i Data
Name Position actual value VAR Data Type| Int32
Index Structure
6064h Related Data |-2"to+(2*-
Access RO | Mapping | TPDO All Default -
L Mode Range 1)
Indicates user absolute position feedback in real time.
Position actual value (6064h) x Gear ratio (6091h) = Position actual value* (6063h)
. . Data .
Name Following error window VAR Data Type| Uint32
Index Structure
6065h Related Data
A RW | Mappi YES hm/i 0to (2*-1) | Default | 3435868
ccess apping Mode pp/hm/ip R o ( ) efau

Defines the threshold of excessive position deviation (in reference unit).

¥ When the difference between position demand value (6062h) and position actual value (6064h) exceeds £6065h,
Er.BOO (Position deviation too large) occurs.

@ When 6065h is set to OXFFFFFFFF, the position deviation will not be monitored. Use this function with caution.

D
Name Position window ata VAR Data Type| Uint32
Index Structure
6067h Related Dat
Access RW | Mapping | YES Isljdz pp/hm/ip Raige 0to (27-1) | Default 734p

Defines the threshold for position reached.

If the difference between 6062h and 6064h is within £6067h and the time reaches 6068h, the position is considered
to be reached and bit10 of 6041h is set to 1 in the profile position mode.

This flag bit is meaningful only when the S-ON signal is active in the profile position mode.

Dat
Name Position window time ata VAR Data Type| Uintl6
Index Structure
6068h Related Dat
Access RW | Mapping | YES I\(jljdz pp/hm/ip Raigae 0to 65535 | Default 0ms

Defines the window time for position reached.

If the difference between 6062h and 6064h is within £6067h and the time reaches 6068h, the position is considered
to be reached and bit10 of 6041h is set to 1 in the profile position mode.

This flag bit is meaningful only when the S-ON signal is active in the profile position mode.
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Data
Name Velocity demand value VAR Data Type| Int32
Index Structure
606Bh Related Data
Access RO Mapping | TPDO All 2 to+(2%-1)| Default -
S Mode Range ( )

Indicates the actual velocity reference.
In position control modes, 606Bh indicates the speed reference corresponding to the position regulator.

In velocity control modes, 606Bh indicates the input reference of the speed regulator.

Dat.

Name Velocity actual value ata VAR Data Type| Int32
Index Structure
606Ch Related Dat

Access RO Mapping | TPDO I\j:dz All Raan;e 2% to +(2*-1)| Default -

Indicates the actual velocity feedback.
. . Data .

Name Velocity window VAR Data Type| Uintl6
Index Structure
606Dh Related Data

A RW M i YES 0to 65535 Def: 10 RPM

ccess apping Mode pv R (o efault

Defines the threshold for speed reached.

If the difference between 60FFh and 606Ch is within =606Dh and the time reaches 606Eh, the speed is considered to
be reached and bit10 of 6041h is set to 1 in the profile velocity mode.

This flag bit is meaningful only when the S-ON signal is active in the profile velocity mode.

D
Name Velocity window time ata VAR Data Type| Uintl6
Index Structure
606Eh Related Data
A RW M i YES 0t0 65535 | Default 0
ccess apping Mode pv e o efau ms

Defines the window time for speed reached.

If the difference between 60FFh and 606Ch is within =606Dh and the time reaches 606Eh, the speed is considered to
be reached and bit10 of 6041h is set to 1 in the profile velocity mode.

This flag bit is meaningful only when the S-ON signal is active in the profile velocity mode.

Target velocity 60FF

Velocity demand value
606B
Velocity 4 Velocity actual value

v) 606C
A/ ,/f +606D
— # ——————— -606D
\

| | >
| >

‘ ‘ Time (t)
| |
- — - — A | 406D
- —_ - - - - - — — — L s
606E qOGE |
Speed reached > >1¢€
output 0
6041 bit10 —O || 1 0 1

Figure 6-1 Speed reached
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Dat.
Name Velocity threshold ate VAR Data Type| Uintl6
Index Structure
606Fh Related Dat
Access RW | Mapping | YES elate pv ate 0to 65535 | Default | 10 RPM
Mode Range

Defines the threshold for determining whether the user velocity is 0.

When the value of 606Ch (Velocity actual value) is within £606Fh and the time reaches 6070h, the user velocity is 0.
When either condition is not met, the user velocity is considered not to be 0.

This flag bit is meaningful only in the profile velocity mode.

This flag bit is unrelated to the enable/disable state of the servo drive.

D
Name Velocity threshold time ata VAR Data Type| Uintl6
Index Structure
6070h Related Data
A RW M i YES 0to 65535 | Default 0
ccess apping Mode pv P () efau ms

Defines the window time for determining whether the user velocity is 0.

When the value of 606Ch (Velocity actual value) is within £606Fh and the time reaches 6070h, the user velocity is 0.
When either condition is not met, the user velocity is considered not to be 0.

This flag bit is meaningful only in the profile velocity mode.

This flag bit is unrelated to the enable/disable state of the servo drive.

Target velocity 60FF

Velocity demand value

606B )
Velocity 4 Velocity actual value

V) / 606C
[

WOeF — fr — — — — — — — —\7 — — — — — — —
| i »
-606F |— T = == ‘—‘ ————— —|E Time (t)
\
| \
! \
\
| \
‘ \
J | | |
7 !
Zero speed»EO N 6070;} 6070
output | | ’ 6070 0 | 0 1
6041bitl2 :
Figure 6-2 Velocity threshold
Data
Name Target torque VAR Data Type| INTER16
e Structure
6071h Related Data |OXEC78to 0x1388
Access RW | Mapping | YES PT CST Default | 0x0000
Mode Range (Unit: 0.1%)

Defines the target torque of the servo drive in the profile torque mode and cyclic synchronous torque mode.

The value 100% corresponds to the rated motor torque.
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Dat
Name Torque actual value ate VAR Data Type| INTER16
Structure
Index
6077h Related Data -
Access RO | Mapping | TPDO All ) Default -
Mode Range (Unit: 0.1%)
Indicates the internal torque feedback of the servo drive.
The value 100% corresponds to the rated motor torque.
. Data
Name Target position VAR Data Type Int32
Index Structure
607Ah Related Data 3
A RW | Mappi YES 2" to +(2*-1) | Default 0
ccess apping Mode pp R 0 +( ) efau

Defines the target position of the servo drive in the profile position mode.

Bit6 of 6040h Description

607Ah indicates the absolute target position of the current phase.

After positioning of the current phase is complete, 6064h equals to 607Ah.

607Ah indicates the target increment displacement of the current phase.

After positioning of the current phase is done, the user displacement increment equals to 607Ah.

0

Data

Name Home offset VAR Data Type Int32
Index Structure

607Ch Related Data 3
A RW | Mappi YES All 2" to+(2"-1) | Default 0
ccess apping Mode R 0 +( ) | Defau

Defines the physical location of mechanical zero that deviates from the motor home in position control modes (profile
position mode, interpolation mode, and homing mode).

@ The home offset takes effect in the following conditions: The device is powered on, the homing operation is done,
and bitl5 of 6041h is set to 1.

@ The home offset has the following effect:

After homing is done: 6064h (position actual value) = 607Ch

@ If 607Ch is beyond the value of 607Dh (Software position limit), Er.D10 (Home offset setting error) occurs.

D
Name Software position limit ata ARR Data Type| Int32
Index Structure
607Dh Related Dat 0D default
Access RW | Mapping | YES elate All ate OD data range | Default elau
Mode Range value

Defines the minimum and maximum software position limits.

Min. position limit = (607D-01h)

Max. position limit = (607D-02h)

@ This parameter is used to judge the absolute position. When the homing operation is not performed, 607Dh is
meaningless.

@ The condition for activating the software position limit is set in HOA-01 (object dictionary 0x200A-02h).

0: No absolute software position limit

1: Absolute software position limit activated

2: Absolute software position limit activated after homing

The absolute software position takes effect in the following conditions: The homing operation is done and bit15 of

6041hissetto 1.

@ If the minimum software position limit is larger than the maximum software position limit, Er.D09 (Software
position limit setting error) will occur.

@ In position control modes, when the position reference or position feedback reaches the software internal
position limit, the servo drive takes the position limit as the target position and stops after the motor reaches the
limit, with an overtravel fault being reported. In this case, if a reverse displacement command is input, the motor
exits from the position limit state and this bit is set to 0.

@ When the external DI limit switch and internal software position limit are both activated, the limit state is

determined by the external DI limit switch.
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. Data .
Sub- Name Number of entries S - Data Type| Uint8
index
00h ) Related Data
A RO M NO - 2 Default 2
ccess apping Mode E— efau
. T Data
Sulb- Name Min. position limit Structure - Data Type| Int32
index 31 31
01h . Related Data |[-2° to+(2 - 31
A RW M YES - Default -2
ccess apping Mode e 1 efau p

Defines the minimum software position limit relative to the mechanical zero.

Min. position limit = (607D-01h)

T Data
Sub= Name Max. position limit Structure - Data Type| Int32
index - -
02h . Related Data |-27 to+(2"- a1
A RW M YES - Default | (27-1
ccess apping Mode R 1) efau ( )p

Defines the maximum software position limit relative to the mechanical zero.

Max. software position limit = (607D-02h)

Data
N Polarit VAR Data T Uint8
Index ame olarity ST ata Type in
607Eh
Access RW Mapping YES Data Range | OD data range Default 0
Defines the polarity of position or velocity references.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Position Velocity Torque
reference reference reference N/A N/A N/A N/A N/A
polarity polarity characteristics

Bit7 = 1: Indicates the position reference is multiplied by "-1" and the motor direction is reversed in the standard
position mode or interpolation mode.

Bit = 1: Indicates the target velocity (60FFh) is multiplied by "-1" and the motor direction is reversed in the velocity
mode.

Bit5 = 1: Indicates the target torque (6071h) is multiplied by "-1" and the motor direction is reversed in the torque
mode.

N/A: No meaning

Dat
Name Max. profile velocity at VAR Data Type| Uint32
Index Structure
607Fh Related Dat
Access RW | Mapping | YES elate All ata 0to (2%-1) Default | 1048576000
Mode Range

Defines the maximum user running speed.

The setpoint takes effect when the speed reference of the slave changes.

Dat
Name Profile velocity ata VAR Data Type| Uint32
Index Structure
6081h Related Data 5
Access RW | Mappin YES Oto(27-1 Default 1747627
Pping Mode PP Range ol ) .

Defines the constant running speed of the displacement reference in the profile position mode.

The setpoint takes effect after the slave receives the displacement reference.
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Dat
Name Profile acceleration ata VAR Data Type| Uint32
Index Structure
6083h Related Data »
A RW M i YE 271 Def 174762
ccess apping S Mode pp/pv Rl 0to ( ) efault 62666

Defines the acceleration rate of the displacement reference in the profile position mode.
The setpoint takes effect after the slave receives the displacement reference.

@ The following formula applies if a 23-bit motor needs to run at 400 RPM (6081: 400 x 8388608/60) with acceleration
rate being 400 RPM/s (6083: 400 x 8388608/60) and deceleration rate being 200 RPM/s (6084: 200 x 8388608/60)
under a gear ratio of 1:1:

Acceleration time t,, = A6081/A6083 = 1 (s); Deceleration time tyo,, = A6081/A6084 =2 (s)

@ For 6083h, the setpoint 0 will be forcibly changed to 1.

Dat
Name Profile deceleration ata VAR Data Type Uint32
Index Structure
6084h Related Data )
A RW M i YES Oto(27-1 Default 174762666
ccess apping Mode pp/pv P o ( ) efau

Defines the acceleration rate in the deceleration phase of the displacement reference in the profile position mode.
The setpoint takes effect after the slave receives the displacement reference.

@ The following formula applies if a 23-bit motor needs to run at 400 RPM (6081: 400 x 8388608/60) with acceleration
rate being 400 RPM/s (6083: 400 x 8388608/60) and deceleration rate being 200 RPM/s (6084: 200 x 8388608/60)
under a gear ratio of 1:1:

Acceleration time t,, = A6081/A6083 =1 (s); Deceleration time tyou, = A6081/A6084 = 2 (s)
@ For 6084h, the setpoint 0 will be forcibly changed to 1.

Dat
Name Quick stop deceleration ata VAR Data Type Uint32
Index Structure
6085h Related Dat
Access | RW |Mapping| YES | ~Coed | Al 49 0to (2%-1) | Default | 2147483647
Mode Range

Defines the deceleration rate when the quick stop command (6040h = 0x0002) is active and 605Ah (Quick stop option
code) is setto 2 or 5.

@ The following formula applies if a 23-bit motor needs to run at 400 RPM (6081: 400 x 8388608/60) with acceleration
rate being 400 RPM/s (6083: 400 x 8388608/60) and deceleration rate being 200 RPM/s (6084: 200 x 8388608/60)
under a gear ratio of 1:1:

Acceleration time t,, = A6081/A6083 = 1 (s); Deceleration time ty,,, = A6081/A6084 =2 (s)
@ For 6085h, the setpoint 0 will be forcibly changed to 1.

Dat.
Name Motion profile type ot VAR Data Type Int1l6
Index Structure
6086h Related Dat
Access | RW | Mapping | YES I\jjdz pp/pv Raangae 0 Default 0

Defines the curve type of motor position references or speed references.

0: Linear
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Dat.
Name Torque slope ata VAR |DataType| UNSIGNED32
Structure
Index
6087h R D 0x00000000 to
Access | RW | Mapping | YES ;la;ed PTCST| o At | (FFFFFFFF | Default | 4294967295
el ange | (Unit: 0.1%/s)
Defines the acceleration (torque reference increment per second) of the torque reference in the profile torque mode.
In the profile torque mode or cyclic synchronous torque mode, if 605A (Quick stop option code) is setto 1,2,5 or 6,
or 605D (Stop option code) is set to 1 or 2, the servo drive decelerates and stops as defined by 6087h.
If the value of 6087h exceeds the torque reference limit, the torque reference limit will be used.
For 6087h, the setpoint 0 will be forcibly changed to 1.
Dat. Dat
Name Homing method ata VAR ate int8
Index Structure Type
6098h
Related
Access RW Mapping | RPDO l\ellc?dee HM alue Rangel 0to35 | Default 1
Defines the homing method.
Mode Description
Reverse homing:
1 Home: Z signal
Deceleration point: negative limit switch (N-OT)
The falling edge of the N-OT signal must be reached before reaching the Z signal.
Forward homing:
) Home: Z signal
Deceleration point: positive limit switch (P-OT)
The falling edge of the P-OT signal must be reached before reaching the Z signal.
Forward homing:
3 Home: Z signal
Deceleration point: home switch (HW)
The falling edge of the HW signal on the same side must be reached before reaching the Z signal.
Reverse homing:
4 Home: Z signal
Deceleration point: home switch (HW)
The rising edge of the HW signal on the same side must be reached before reaching the Z signal.
Reverse homing:
5 Home: Z signal
Deceleration point: home switch (HW)
The falling edge of the HW signal on the same side must be reached before reaching the Z signal.
Forward homing:
6 Home: Z signal
Deceleration point: home switch (HW)
The rising edge of the HW signal on the same side must be reached before reaching the Z signal.
Forward homing:
7 Home: Z signal
Deceleration point: home switch (HW)
The falling edge of the HW signal on the same side must be reached before reaching the Z signal.
Forward homing:
8 Home: Z signal
Deceleration point: home switch (HW)
The rising edge of the HW signal on the same side must be reached before reaching the Z signal.
Forward homing:
9 Home: Z signal
Deceleration point: home switch (HW)
The rising edge of the HW signal on the other side must be reached before reaching the Z signal.
Forward homing:
10 Home: Z signal
Deceleration point: home switch (HW)
The falling edge of the HW signal on the other side must be reached before reaching the Z signal.
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Dat. Dat
Name Homing method ata VAR ate int8
Index Structure Type
6098h
Related
Access RW Mapping | RPDO I\(jlc?dz HM alue Range 0to35 | Default 1
Mode Description
Reverse homing:
1 Home: Z signal
Deceleration point: home switch (HW)
The falling edge of the HW signal on the same side must be reached before reaching the Z signal.
Reverse homing:
" Home: Z signal
Deceleration point: home switch (HW)
The rising edge of the HW signal on the same side must be reached before reaching the Z signal.
Reverse homing:
13 Home: Z signal on the other side of the HW signal
Deceleration point: home switch (HW)
The rising edge of the HW signal on the other side must be reached before reaching the Z signal.
Reverse homing:
Home: Z signal on the other side of the HW signal
14 Deceleration point: home switch (HW)
The falling edge of the HW signal on the other side of the home switch must be reached before
reaching the Z signal.
17to 32 |Similar to values 1 to 14, except that the deceleration point overlaps with the home.
33 Reverse homing. The home is the Z signal.
34 Forward homing. The home is the Z signal.
35 The present position is used as the home.
6098h = 15/16/31/32: No meaning, the servo drive does not execute the homing operation.
. Data .
Name Homing speeds ARR Data Type Uint32
Index Structure
6099h Related Dat OD default
Access RW | Mapping | YES elate All ate OD data range| Default elau
Mode Range value
Defines two speed values used in the homing mode.
@ Speed during search for switch
@ Speed during search for zero
Dat
SUDE Name Number of entries Struactire - Data Type Uint8
index
00h . Related Data
A RO | M NO - 2 Def: 2
ccess apping Mode R efault
. . Data .
Sub- Name Speed during search for switch S - Data Type| Uint32
index
R D
01h | Access | RW |Mapping| ves | Related - @ )10 (2™-1)| Default | 1747627
Mode Range

Defines the speed (in reference unit) during searching for the deceleration point signal . This speed can be setto a
large value to prevent homing timeout due to prolonged homing process.

Note: After finding the deceleration point, the slave decelerates and blocks the change of the home signal during
deceleration. To prevent the slave from encountering the home signal during deceleration, set the switch position of
the deceleration point signal properly to leave sufficient deceleration distance or increase the homing acceleration
rate to shorten the deceleration time.
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. Data
Sub- Name Speed during search for zero ST - Data Type| Int32
index
. Related Data
02h Access RW Mapping | YES - 0to (2”-1) | Default | 174763
Mode Range

This subindex defines the speed (in reference unit) during search for the home signal. Set this subindex to a small
value to prevent overshoot during stop at a high speed and large deviation between the stop position and the preset
mechanical home.

Dat
Name Homing acceleration at VAR Data Type| Uint32
Index Structure
609Ah Related Data
Access RW | Mapping | YES hm 0to (2%-1) Default | 174762666
Mode Range

Defines the acceleration rate in the homing mode.
The setpoint takes effect after the homing operation is started.

@ The following formula applies if a 23-bit motor needs to run at 400 RPM (6081: 400 x 8388608/60) with acceleration
rate being 400 RPM/s (6083: 400 x 8388608/60) and deceleration rate being 200 RPM/s (6084: 200 x 8388608/60)
under a gear ratio of 1:1:

Acceleration time t,, = A6081/A6083 = 1 (s); Deceleration time ty,,, = A6081/A6084 =2 (s)

Dat
Name Interpolation data record ata ARR Data Type Int32
Index Structure
60C1h Related Data 0D default
A RW | M i YES i OD dat Default
ccess apping Mode ip R atarange| Defau value
Defines the displacement reference in the interpolation mode.
Name Number of entries Data Data Type Uint8
Sub- Structure yp
index
00h . Related Data
A RO | M NO - 1 Default 1
ccess apping Mode R efau
Name First interpolation point Data - Data Type Int32
Sub- P P Structure o
index
01h ) Related Data a1 a1
A RW | M YES - -27to+(27-1) | Default 0
ccess apping Mode e 0 +( ) | Defau

The interpolation displacement is an absolute displacement reference.
60C1-1h must be set to the synchronous PDO and the transmission type 1 must be used in the interpolation mode.

The host controller sends a displacement reference to the slave per synchronization cycle.

Data
Name Interpolation time period ARR Data Type Uint8
Index Structure
60C2h Related Data OD default
A RW | M i YES i OD dat Default
ccess apping Mode ip R atarange| Defau value

Defines the interpolation cycle in the interpolation mode.

The SV660C servo drive supports a synchronization cycle of 1 ms to 20 ms. Synchronization cycles are limited to this
range.

The synchronization cycle must be set after the servo drive stops.
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Data
Sub- Name Number of entries S - Data Type Uint8
index
00h ) Related Data
Al RO M NO - 2 Default 2
ccess apping Mode E— efau
Data
Name Interpolation time units - Data Type Uint8
Sub- pofation time uni Structure yp l
index
Related Data
01h Access RW Mapping | YES - 1to 20 Default 1
Mode Range
Defines the interpolation time units.
Data
Name Interpolation time inde - Data Type Int8
Sub- rpolation time index Structure yp
index
02h . Related Data
A RO M TPDO - -3 Default -3
ccess apping Mode . efau

Defines the interpolation time index.

The value "-3" indicates the time unit is ms. The actual interpolation cycle (ms) therefore is 60C2-01h.

Dat
Name Max. profile acceleration ata VAR Data Type Uint32
Iidlex Structure
60C5h Related Dat 2147483647
Access RW | Mapping| VYES elate All ate 0to (2-1) | Default
Mode Range p/ms

Defines the maximum permissible acceleration in the profile position mode, profile velocity mode, and homing

mode.

The setpoint takes effect when the motor runs in the acceleration phase next time.

@ The following formula applies when a 23-bit motor needs to run at 400 RPM (6081: 400 x 8388608/60) with
acceleration rate being 400 RPM/s (6083: 400 x 8388608/60) and deceleration rate being 200 RPM/s (6084: 200 x
8388608/60) under a gear ratio of 1:1:

Acceleration time t,, = A6081/A6083 = 1 (s); Deceleration time tyo, = A6081/A6084 =2 (s)

@ For 60C5h, the setpoint 0 will be forcibly changed to 1.

Dat
Name Max. profile deceleration ata VAR Data Type| Uint32
Structure
Index
60C6h Related Dat 2147483647
Access RW | Mapping | YES clate All ate 0to (22-1) | Default
Mode Range p/ms

Defines the maximum allowable acceleration in the deceleration phase of profile position mode, profile velocity

mode, and homing mode.

The setpoint takes effect when the motor runs in the deceleration phase next time.

@ The following formula applies when a 23-bit motor needs to run at 400 RPM (6081: 400 x 8388608/60) with
acceleration rate being 400 RPM/s (6083: 400 x 8388608/60) and deceleration rate being 200 RPM/s (6084: 200 x
8388608/60) under a gear ratio of 1:1:

Acceleration time t,, = A6081/A6083 = 1 (s); Deceleration time tyo,, = A6081/A6084 =2 (s)

@ For 60C6h, the setpoint 0 will be forcibly changed to 1.

D
Name Following error actual value ata VAR Data Type| Int32
Index Structure
60F4h Related Data |-2"to+(2™-
Access RO Mapping | TPDO l\ellc‘?dee pp/hm/ip Ra‘:\; ci) ( Default -

Indicates the real-time position deviation (in user position unit).
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Dat.
Name Position demand value ata VAR Data Type| Int32
Index Structure
60FCh Related Data |-2"to+(2*-
A R M i TPD hm/i Def: -
ccess o] apping 0 Mode pp/hm/ip g 1) efault
Indicates the real-time motor position reference.
Position demand value (6062h) x Gear ratio (6091h) = Position demand value* (60FCh)
Dat
Name Digital input ata VAR Data Type| Uint32
Index Structure
60FDh Related Data
A RO | Mappi TPDO All 0to(2”-1) | Default -
ccess apping Mode e o ( ) efau
Indicates whether current DI logic of the servo drive is valid.
0: Invalid
1: Valid
The DI signal indicated by each bit is described as follows:
31to 16 15to 4 3 2 1 0
Manufacturer-
. anutac urt?r Reserved | Undefined | Home switch | Positive limit switch | Negative limit switch
defined (undefined)
.. Data .
Name Digital output ARR Data Type| Uint32
Index Structure
60FEh Related Dat 0D default
Access RO | Mapping | TPDO elate All ate OD data range| Default elau
Mode Range value
Indicates whether current DO logic of the servo drive is valid.
Name Number of entries Data - Data Type Uint8
Sub- Structure o
index
00h . Related Data
A RO | M NO - 1 Default 1
ccess apping Mode e efau
Name Physical outputs Data - Data Type| Uint32
Sub- 4 P Structure o
index
01h ) Related Data 2
A RO | M TPDO - Oto(27-1 Default 0
ccess apping Mode P o ( ) efau
Indicates whether current DO logic of the servo drive is valid.
0: Invalid
1: Valid
The DO signal indicated by each bit is described as follows:
31to 16 15to 1 0
Manufacturer-defined (undefined) Reserved Brake output
. Data
Name Target velocity VAR Data Type Int32
Index Structure
60FFh Related Data a1 B
A RW | M i YES -27to+(27-1) | Default 0 RPM
ccess apping Mode pv Rl 0 +( )| Defau

Defines the user velocity reference in the profile velocity mode.




7 Application Cases

7 Application Cases

Application cases are presented by taking the position mode as an example. For details on the position
mode, see "4.9 Profile Velocity Mode"

In the position mode, objects used as PDOs are allocated as follows:

Table 7-1 PDO mapping allocation

PDO Object Meaning Bit Length
6040h-00h Command word Uintl6
RPDO1
6060h-00h Modes of operation Int8
6081h-00h Profile velocity Uint32
RPDO2
607Ah-00h Target position Int32
6041h-00h Status word Uintl16
TPDO1
6061h-00h Modes of operation display Int8
606Ch-00h Velocity actual value Int32
TPDO2
6064h-00h Position actual value Int32
TPDO3 200Bh-19h Phase current actual value Uintl6

Write 6083h (Profile acceleration), 6084h (Profile deceleration), and 605Ah (Quick stop option code) for
the SDO.

7.1 Connecting SV660C Servo Drive to Schneider 3S Master

SoMachine is the software tool of Schneider 3S series master. This section describes how to connect the
SV660C servo drive to Schneider M238 master.

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.

E3 soMachine A @i & e el

Language English - ( :)

<3 Show existing machine Create a new Standard Project

9 1 * Project Initialization Settings
cvice:

TM238LFDC24DT

Device e: MyController

£= Machine workflow

P Implementation Language:  Structured Text (ST) -

“? Leaming Centre
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2) Inputthe file name and click Save in the dialog box popped out.

Save Project As u1

Save in(l) . examples j - ek B
== - |
&} Name Modified Date
Recent

-

Documents

D:E.‘SHDP

Library

Ay

-

Computer

@ 1 | I | 2 b

Network
_,_) ;I Save
Save As Type:  |Project File (¥ project) -] Cancel |
4

=

File Name:

3) The following interface appears.

-

~
demolproject -SoMachine | 4 o i W & - - - - - T = e
Ps } . o
t) Home Properties Configuration m Commissioning Report ®
Fle Edt View Project Buid Onine DebugMiatch Tools Window Help
H &l $ B KW (B AR R0 | |
Devices - 4 X POU
=13 demor = 1| PROGRAM EOT
- [ MyController (TM238LFDC240T) roz
=& PLCLogic L s Emvar
= ) Application
i @ o
) Library Manager
POU (PRG)
={&4 Task Configuration
8 masT
=-'8 Embedded Functions
S 10 (10)
L HSC (HSC) =
rLi PTO_PWM (PTO_PWM) 7 [
=% serial Line1
[ Modbus_Manager (Modbus_M4 N 2
= % serial Line2
[ soMachine_Network_Manager
% can
< |
‘Mes:agas - 1 x
+ |[@ vemorls) | ® 0 waming(s) | @ 0 message(e)|
Description Project | Object | Position
5 - | Precompile: @ ok
Current user: (nobody) NS | Ln3 Col8 Chs P
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4)

5)

Select Tool > Device Repository to display the following dialog box. (If the EDS file is imported, skip

steps4to6.)

€ Device Repository

=

Location: 7| System Repository
. ata\SoMachine\Devices)

Installed device descriptions:

/’) l

+ ﬂj Miscellaneous

+- 1] Fieldbusses

+- 1 PLcs

+- ] Programmable Device
+. & SoftMotion drives

MName Vend... | Versi...

Install DTM...

s Coa)
_ bninstall_ |

A

As shown in the preceding interface, select System Repository and click Install. Select a directory

for saving the EDS file, as shown below.

-
Install Device Description

-
@l\_}'| . »Computer* Programs * EDSfiles

-4

Organize =
= Subversion *  Name
&= picture

3 documents

B video

J‘- music

= SVB60P-CAMopen.eds

1% computer

& System(C:)
ca Word (D)

s Programs(E:)

o Software (0

File Mame SVBEOF-CAHopen. eds

Meodified Date

11/2/2017 3:33 ...

Type Size

CANeds Docum...

94 KB

~ | DS files eds)

7

[ Open

| concel |
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6) Asshown in the preceding interface, click Open and the EDS file is imported into SoMachine. In the
Device Repository dialog box, you can select CANopen > Remote Device to view devices, as shown
below.

-
2% Device Repository @

Location: |S\,-stem Repository j
(C:\ProgramData\SoMachine|Devices)

Installed device descriptions:

Name Vendor Version - Install...
* (?N = 7 Uninstall
ifl CANopen
+- il CANopenManager 3
+-€ifl Local Device
=il Remote Device IeEl Yk
:E Altivar 31 Schneider Electric 4.2.5.0
_ Altivar 312 schneider Electric 4.2.5.0
E Altivar 32 Schneider Electric 4.2.5.0
[9 Altivar 71 schneider Electric 4.2.5.0
[ FTB 1cN0sEDBCMO Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB 1CNOSEQ8(
m FTE 1CN0SE08SPO schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CN03ENS!
[ FTB 1cn12E045P0 Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CN12E04!
m FTB 1CN16CMO Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CN16CMO o~
etails...
[ FTB 1cn1scP0 Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CN16CPO, =
m FTB 1CN16EMQ Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB 1CN16EM0
FTB 1CN16EPD neider Electric ProductVersion=0, ProductRevision=65537, Filename=5EFTB 1CN16EPD_
m SVE50C Servo driver Shenrhen Inovance Technology Co., Ltd ProductVersion=0, ProductRevision=131072, Filename=I5620P-CANope ~
] [T | +
4
. =
7) Close the preceding dialog box and click Configuration. In the interface displayed, only M238
master is available. Click CAN in the master.
demol project” - SaMachine . TR - - Al e Al Al 2 o ) [ |
Home Properties ( \ Program Commissioning Report @

) Drive Controller .
Information

f:] Logic Controller N
No device selected

[ Motion Controller
f:] Misc
) Search

MyController

[E] bisplay all versions (for experts enly)

[0 Display all vendors Zoom: - ] + @ @ @ [ Reroute On Drop [] Allow overlapping lines [z @ [i
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8)

9)

The Add device dialog box pops out. Add the CANopen gateway and select Schneider Electric as
the vendor. Then, select CANopen Optimized and click Add and close.

Add device E‘
Eﬁ_dfu:u_r: |Sd-|neider Electric iD ;lT
MName Ven Information
CANopen Dptimized 3.0.00 han@ (CANopen Optimized)
Vendor: Schneider Electric

Version: 3007
Order-#: 1806
Description

CANopen Manager Optimized, FOT Support, 16
slaves

1| 1 [ 3

[ Display all verstans (for experts only

4 Add and cluseﬁw]
o -

Now, the CANopen gateway appears in the interface. Click the position indicated by 2.

[ demol.project® - SoMachine. . - - - - ASBR v A -

Home Properties Program Commissioning Report @

) Drive Controller .
Information

] Logic Controller R
No device selected

1 Motien Controller

) Misc
) Search

MyCantrolTer

Zoom: - i +(@] (@] (1) B Reroute On Drop 7] Allow overiapping ines (=] (0] (=
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10) The Add device dialog box pops out again. Select Shenzhen Inovance Technology Co., Ltd as the
vendor and SV660 as the device, and then click Add and close.

Add device \E‘

@57:_ IShenzhen Inovance Technology Co., Ltd _\’i:b 1

me | Vender———— —wersion Information

wechnology Co., Ltd | ProductVersion=0, ProductRevision=1. ;ne: S\E60 Serva driver
Vendon Shenzhen Inovance T...
Version: ProductVersion=0, Pr...

Order-#: 852231
Description

CANopen Remote-Device 15620
imported from IS620P-CANopen
V2.0.eds

« 1 | b

[ Display all versions (for experts only)
y E o)
( Add )(Addand close ) Close )

11) Now, the SV660C servo drive appears in the interface.

(B demot project™ - SoMachine .+ oo = ¢ s Aol aalie Aalie Aclie - o |B )

7
@ f) Home Properties m Program Commissioning Report @

1 Drive Controller

Information

) Logic Controller )
No device selected

) Motion Controller
71 Mise
) Search

VyControl ler

SVESOC Servorts

[C] Display all versions (for experts only)

[F] Display all vendors Zoom: - ] + [£] Reroute On Drop [ Allow overlapping lines @ @
-rem
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12) Click Program and double-click CAN on the left to select a proper baud rate. 500 Kbps is selected

here.
~
demol project” - SeMachine T AR EE T 7 TT"P’T"™“P'TM"MTM (=] E ]
2N
@) Home Properties Configuration Program Gom)issioning Report @
File Edit View Project Build Onlne Debug/Watch Tools Window Help
Hi&I K R = RSN A | | e
Devices. > 3 X ‘EW [ can - X
=45 demor =
MyContraller (TM238LFDC240T)
1l PLCLogic
| Z £ Application Baudrate (ots/a): - cn "O en
; @ o — =
Network: 7 n
+ m Library Manager
i ~[E] POULPRG) Online Bus Acc
= {8 Task configuraton [ Black SDO, DTM and NMT access while spolication is running
_ gl masT
=% Embedded Functions
L4 10 (10)
- HSC (HSC)
. rL PTO_PWM (PTO_PWM)
=% SerialLine 1
[0 Modbus_Manager (Modbus_M4
=" SerislLine2
[ soMachine_Netvigrk_Manager
=% can
e0pTimized (CANopel
@ sveen csvee [essages - x
- @ pemors)| @ 0 waming(s) | @ 0 message(s) |
Description Project | Object | Pasition
T m Precompile: & 0K
| Current user: (nobody) P

13) To modify the node station No., double-click SV660_Servo_Driver on the left. Select Enable Expert

Settings.

lemol project” - So
2N
ol | EETTE Properties Configuration Commissioning Report ®
Fle Edt View Project Buld Online DebugMatch Took Window Help
B&l | b A5 16 | - O B | O | | =
Devices =~ & % | [5] Pou [ can [ Sv66D_Servo_driver | =8
=5 demor hd :
=-Faj MyController (TM238LFDC24ET) CAhopen Remote Device | 200 Mapping | Receive PDO Mapping | Send PO Mapping | Service Data Object | CaNopen 1/0 Mapping | Status | Information
- Bl PLCLogic —General
= > Application NodeD:  [1 =] Cﬂﬂopeﬂ
@ v
i) Library Manager ¥ Enable Bxpert Settings Bnptinna\nevice
I POU (PRG) Create @ B Noinitialisation W Factory Settings [sub:001 ~
=[8§ Task Configuration
" masT I™ Enable Sync Producing
I =
Y Err:nedded Functions Nodsguarding
i 10(10)
-1 HSC (HSC) [/ Evd
..... i FTO_FWM (FTO_FWM) Guard Tme (ms): [0 =
=8 Serial Line 1 Life Time Factor: o =
“-[ Modbus_Manager (Modbus_Mg
=-% Serial Line2 —Heartbeat
----- [ SoMachine_Network_Manager ¥ Enable Heartbeat Producing
—.% can n
= [ cANopen_Optimized (CANope| Producer Time (ms):  |a00 =
T 5ve60_Serva_driver (5VE Change Heartbeat Consumer Properties...|
1 Emergency
|V Enable Emergency
COB-ID: |SNODEID+16#80
Checks at Startup
’7 [¥ Check vendor ID [ Check Product Number [~ Check Revision Number
|ME$agEs - 2 X
- |[@ 0 emors) [ ® 0 warming(s) | @ 0 message(s)|
| Description Project | Object | Position
q = , | Precompile: @ Ok
Current user: (nobady) Y
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14) Click PDO Mapping and check two RPDOs and three TPDOs.

demolproject® - SoMachine [E=REEE
A ) . —
0] Home Properties Configuration m Commissioning Report @
Fle Edit View Project Buld Onine Debugatch Tools Window Help
H= =) =1 el |
Devices -+ 1 X /i POU [ can "] svs60_Servo_driver X
= 3 g - — . . .
= MyController (TM238LFDC240T) CANopen Remote Devi I&ppIng oe& PDO Mapping | Send PDO Mapping | Service Data ObJEctl CANopen 1fO Mapping | Status | Information |
Bl PLcLogic Select receive PDO (RPDO)_____— Select send PDO (TPDO)
= £} Application Nai Fidex dex | Bitlen.. | Nams—— | Index | Sublndsx| Bitlen.. |
@ ew [¥ 1. receive PDO para 16#1400 v 1. transmit PDO pa 16%1800
i) Library Manager Controlword 1656040 16200 statusward 1626041 16200 16
POU (PRG) 2. receive PDO para 161401 v/ 2. transmit PDO pa 161801
! (& Task configuration Contrg Statusword 1626041 16200 16
g MasT Modes of operation  16#608(0 Modes of operation di 16#6061 1600 8
‘& Embedded Functions [ 3. receive PDO para 1621402 . transmit PDO pa 16#1802
w4 10 (10) Controlword 1626040 Statusw 2 16
7 HSC (HSC) Targetposition 1626074 Position actualvalue 1626064 16200 32
Tl PTO_PWM (FTO_PWM) (] 4. receive PDO para 161403 (| 4. transmit PDO pa 16£1803
"3 serial Line 1 Controlword 1626040 16200 16 2 Statusword 1626041 16200 16
[ Modbus_Manager (Modbus_Ma Target velocity 16260FF 16200 32 Velocity actusl valus  162606C 16200 32
= serial Ling2
[ somachine_Network_Manager
=% CAN
= [ caNopen_optimized (CANoper
- [Hsvesn_servo_driver (5¥es0
|Messages -~ 1 x
[ @ errorte) | @ 0 waming(s) [ @ 0 messagets)|
| Description Project | object | Position
B = \ | Precompile: @ ok
[ Current user: (nobody) 4

15) Double-click 1. receive PDO para. In the PDO Properties dialog box popped out, modify the
transmission type to Type 255. The similar procedure applies to other PDOs.

USIHIULIGJELL * Ui I

£) Home - @
az Propemes CDFIfIgU[ﬂIIDﬂ Comm\ssmmng REDOI‘[
Fle Edt View Project Buld Onine DebugMatch Tooks Window Hep
=1 AR -G8 Y al |
e v A X R o @ we G moonoer | [ Chllogen Optnzed ) sve60 Servo_diver | X
B @ demo! 9
& MyCunther[mnn cted] (TMBBLFDCHDT) CANopen Remate Device PDUMHW"D|RecewePDDMapung|SendPDDMawng|ServwoeDataUh]e:t'CANapenI/UMawng|SBms|Infwmanon|
=8 rLCLogic Select receive PDO (RPDQ) Select send PDO (TPDQ)
= ’a Application [run] Nowe— " |Index | SMWWL Name ‘ Index ‘ Sublndex‘ Bitlen.. |
@ 1y 1. receive FDO para 1681400 1 v/ 1. transmit PDO pa 161800
Al ey anage 5 f204) 16 Statusword 1ML 1600 16
RERCD) Modes ofoperation 166060 16200 8 Modes ofoperation di 1626061 16200 8
@ Task Configuraton r nA erusens = _ 1
st PDO Properties -_— e 8 - u 6iC 16500 3
=3y Embedded Functions 64 16200 32
i e
34 HSC(HSC) 0B 16518 1§
r1; PTO_PWM (PTO_PWM) 1803
Caneel |
= %3 SerialLine1 041 16200 16
ﬁ Modbus_Manager (Modbus Manager) |U :’ /fosC 16200 32
S Serial Line2
[ soMachine_Network_Manager (SoMachine:| Iisy‘nd\nnaus - devize profile spacific (ype 255) v) 2
s o
= ﬁ CANopen_Optimized (CANopen Optimized) Tunber of Asynes
SYGA0_Serva_driver (Y660 3ervo driver
Tvent Tine (& Ins) u 33
‘Messagas v+ 41X
Build ~ | @ oemor(s) | 0 warring(s) | @ 9 message(s)
Description Project ‘ Object ‘ Posttion o
q m ) Precompile: § 0K
RUN Program loaded Program unchanged Current user: (nobody) A
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16) Select Receive PDO Mapping and click 1. receive PDO parameter. Click Add Mapping or select a
mapping and click Edit.

] EMOLProject - Soviacning ) ——)
& Py - P, - - -—
Home Properties Configuration Program Commissioning Report @
Fle Edt View Project Buld Onlne Debug/Watch Tools Window Help
B & # & 018 %% )
Devices v ix POU [ can B MasT [ myControler (] CANopen_Optmized (7] SYG60_Servo_driver X
=3 dem? A
H MyContraller [comected] (TH236LFDC24E) CANopen Remate Dewce} PDO Mapping” Receive PDO Mapping TSend PDO Mapping I Service Data Object] CANopen I/0 Mapping} Status ‘ Infnrmahon]
=B rLcLogic 1
-0 APD"{‘BtiﬂI‘I[ruI‘I] Name Index | Subind.. | Bitleng..
“ GV = ~tTeceive PDO parameter 1671400
m Library Manager Confrafward 162
POU (PRG) Modes of operation  16#6060 1600 8
= @ Task Configuration +- 2 receive PDO parameter 1651401 16200
& mast +- 3.receive PDO parameter 1651402 16200
=-¥3'% Embedded Functions +- 4, receive PDO parameter  16¥1403  16£00
‘4 10 (10)
{17 HSC (HSC)
T PTO_PWM (PTO_PWM)
= 73% Serial Line1
m Modbus_Manager (Modbus_Manager)
=93y Serial Line2
m SoMachine_Network_Manager (SoMachine-
=4% N 4
= m CANopen_Optimized (CANopen Optimized) 3
(] se6n_Servo_driver (3660 Sarvo drivel Add PDO... | Add Mapping.. Delete.. «'
e —
Messages - I X
Buid A ) Ermr(s)l@ Dwarning(s)lﬂ 9 message(s)‘
Description Project Object Pasition o
- = Precompile: & 0K

RUN Program loaded Program unchanged Current user: {nobody)

17) Adialog box pops out. Select a proper mapping object according to "Table 7-1 PDO mapping
allocation”.

Select item from object directory

Index:Subindex Mame AccessType | Type | Default =
+ - 16#200C: 16#00 Communication Parameters
+ - 1B#200F: 16400 Full Closed-loop Parameters
+ - 16#2011:16%#00 O
+ - 1B#201T:16#00  VDI/VID Farameters
+ - 1B#2031:16#00  Serve Related Variables Set wia Communication
16#6040; 1
16#6060: 1600 |Modes of operation Rty SIHT a
16#6065T Fedlowt rror window TEE
16#606T:16#00 Fosition window R UDIHT 734 £
16#6065:16#00  Fosition window time R UIHT o
16#606D:16#00  Velocity window R UIHT 10
1B#E60BE: 16#00 Velocity window time EHW UIHT a
1B#E0BF: 16#00  Velocity thresheld RAW UIFT 10
1G#E07T0: 16300 Veloeity thresheld time RHW UIFT 0O
16#60T1:16%00 Target Torque EHY IHT a
16#60TA 16#00 Target position Ry LIHT a
1B#B0TC:16#00 Home offszet R DIKT o
+ - 16#607TD: 16#00 Software position limit
1B#E0TE: 16#00 Folarity R USIHT O
1B#B0TF:16#00  Max profile welocity R UDIRT 000 2 il
Hame |Modes of operation
Index: 16# |soea - Bitlemgth: B =
SubIndex: 16# |o = 7
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18) After the mappingis added, the RPDO mapping is as follows.

demolproject” - SoMachine = [ |

A
0] Home Properties Configuration m Commissioning Report ®

File Edit View Project Buld Online Debug/Match Tools Window Help

H==2 =R = A I \
Devices 1 x ‘E PoU [ can (] SY660_Servo_driver | - X
g domt T i R PDO M; i
- MyController (TMZ38LFDC24DT) CANopen Remote DEwcel PDO Mapping Receive lapping |Send PDO Mapping | Service Data ObJEL‘tl CANopen If0 Mapping | Status | Information
=&l pLCLogic
- 3 Application Name | Index | subind.. | Bitleng...|
ﬁ GVL 1.recetv€PDO parameter 1671400 16500
m Library Manager Controlword 1646040 16200 i
+ POU (PRG) des of operation 16#6060 16200
| ---@ Task Configuration 2. receive PDO_paramete T
E gﬁ} MAST profilevelocity 16#6081 1600
=% Embedded Functions arget velocity 16760FF 16200 2
4 10 (10) 3. receive PDO parameter—t6£148
T HSC(HSC) 4, receive PDO parameter 1651403 16200
Lr; PTO_PWM (PTO_PWM)
‘2 Serial Line 1
m Modbus_Manager (Modbus_Ma
-y Serial Line2
. ﬂ SoMachine_Network_Manager
=% N
= ﬂ CANopen_Optimized (CANoper
----- ] 5ve60_Serva_driver (54660
Add PDO... Add Edit...
|Messagas * 1 X
- ‘0 0 error(s) | ® 0 warning(s) | {i ] message(s)|
| Description Project | Object ‘ Pasition ‘
a o \ Precompile: € 0K

‘ Current user: (nobody) A

19) Similarly, click Send PDO Mapping and perform configuration according to "Table 7-1 PDO mapping

allocation". Configurations are shown as follows.

demolproject” - ScMachine - e

#) Home i i isioni ®
o= Properties Configuration Commissioning Report
File Edit view Project Buld Onlne Debug/Match Tools Window Help
== I B IO | |
Devices v 3 % | 5] pou | can [ SY6ED_Servo_driver | - X
demoi hd
[ myController(M3BLFDC2DT) CANopen Remate Device | PDO Mapping | Receive PDO Mapping:”SEnd PO Mapping rvicefataob]actlCA.NopenIIOMappinngtamslIﬂfurmahuﬂ
- Eﬂ PLCLogic
5 o Application Name | Index | Subind... ‘ Eil\eng.‘.|
@ on = L transmit PDO paramete B21300 16200
.ﬂL\brawManagH Statusword 16#6041 16200 i
POU (PRG) Modes of operationdisplay 16#6061  16£00 2
i = @ Task Configuration = 2. transmit POU parameter———theHifii——15=00
g masT velodity actual value 16#606C 1600
Embedded Functions 1676064 16700 3
10 (10) = e tstE—
7 HSC(HSC) 1622008 4
L PTO_PWM (FTO_PWM) + 4 transmit PDO parameter BETE0
Serial Line 1
* [ Modbus_Manager (Modbus_Mq
Serial Line2
m SoMachine_Network_Manager
=% can
- ﬂi CANopen_Optimized (CANope
([ swes0_servo_driver (5ves0
Add PDO... Add Edit...
|Mes:ages * 1 X
M |0 0 error(s) | # 0 warning(s) | & 0 message(s) ||
| Description Project ‘ Object ‘ Pasition ‘
q = b Precompile: % 0K
Current user: {nobody) A
= =
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steps 20 to 22 can be omitted).

20) Click Service Data Object and New to add the SDO needed (optional, if default values are used,

demolproject” - SoMachine - = | B |
LT Propetli i i @
perties Configuration Commissioning Report
File Edit View Project Buld Onlne DebugMWatch Tools Window Help
B& 44 4 07 | 1 ©f
Devices X POU [ 3] can [ S660_Servo_driver %
=[5 demot hd
- MyController (TM238LFDC240T) CANopen Remote Device I PDO Mapping 1 Receive PDO Mapping I Send PDO Mapping’ Service Data Object | CNopen 10 Mapping I Status ] Information
=) PLCLogic 1
=i} Application Line | Index:Subind.. | Name Value Bitleng... Abortif er.. | Jump o line if e.. | Next li.. | Comm.. -
@ o 1 |16£100C 1 a |1 O O .
m Library Manager O O0 =
POU (PRG) 0 0
= @ Task Configuration 4 O O
& mast 5 O O
= %3 Embeddad Functions 6 O O
th 10(10) 7 0 0
i HSC (HSE) 8 O O 0
s PTO_PWM (PTO_PWM) 9 0O 0 0
=4 Serial Line 1 O O 0
m Modbus_Manager (Modbus M3 11 O O 0
=% Serial Lina2 12 O O 0
[ soMachine_Network_Manager 13 O O 0
=% CAN 14 ] ] 0
=) CANopen_Optimized {CANope] 15 O O 0
ﬂiSVEED_EEND_erEr (SWBE0 16 Il 0 A¥2
Move up | Move dowin ‘ 9 |
SDO Timeout (ms): m
Messages + 1 X
= ‘ @ oerrors) | ) 0 warning(s) | 8 0 message(s) |
‘ Description Praoject Object Pasition
r m - s | Precompile: & ok
Current user: {(nobody)

21) Select the corresponding SDO in the list. You can modify the value and click OK (optional).

Select item from object directory -
Index:Subindex | Name AccessType | Type | Default o
16#808T 16400 Fosition windew R IDINT T34
16#B065:16#00  Fozition window time R#Y UIHT o
16#B06D0: 16#00  Velocity window R#Y UIHT 10
1B#E0BE: 16#00  Velocity window time BN UIKNT u]
16#B06F  16#00  Velocity thresheld R#Y UIHT 10
1B#B0T0:16#00  Velocity thresheld time R#Y UIHT o
16#60T1:16#00  Target Torque By IHT o
16#60TA: 16#00  Target position By LIHT o
16#60TC. 16#00  Home offset R IINT 0O
+ - 16#B0TD: 16#00 Software position limit
1G#G0TE: 16#00  Folarity R USINT 0
1G#E0TF 16300 Max profile welacity RHY UDINT  &000
1646 - rofile welocity
16#6083: 16#00 |Frofile acceleration 1
1 Profile deceleration - =
16#6055: 16#00  Buick stop deceleration
16#6056: 16#00 Motion profile type
16#6087: 16#00 Torgue Slope
+. 16#60935:16#00 Fosition factor
+ . 1B#E094: 16400  Velocity encoder factor il
Hame |Profile acceleration 3
—
Index: 16# |B0az o Bitlength: |3
SubIndex: 16# |o 4 Value; 100 ) - —
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22) The newly added SDO is shown as below (optional).

demol.project” - SoMachine

e

) Home

Properties

Configuration m Commissioning Report ®

File Edit View Project Buld Onlne Debug/Watch Tools Window Help
HE = b 8 B - O ) | Of I |
Devices v & % | 5] pou [ can ' [ sve60_Servo_driver | v X
=5 demoz 4
~ =y Controller(TMZ38LFDC4T) CANopen Remote Device | PDO Mapping | Receive PDO Mapping | Send PDO Mapping ~ Service Data Object |CANuDeﬂ 1/0 Mapping | Status | Information |
= @ﬂ PLCLogic
5 b Application Line ‘ Index:Subind... ‘ Name | Value | Bitlangm‘ Abort if er... | Jump to line if e.. | Next [i.. | Comm... ‘ e
@ o 42 | 1621A01:16%02  Set Mapping 16%60640020 |32 O O 0
() Library Manager 43 16£1A01:16%00  Set numher of pdos 1602 8 O O 0
POU (FRG) 44 16#1801:16%01  Setand enable COB-ID | 16240000281 32 O O 0
| = [ Task Configuration 45 16#1802:16201 Disable PDO 16£C0000381 |32 O O 0
----- & mMasT 46 16#1802:16#02  Settransmissiontype | 16#FF 8 ] 0 0
= '8 Embedded Functions 47 16#1802:16%03  Setinhibit time 16%0000 16 O O 0
10 (10) 48 16£1802:16%05  Set event time 16£0000 16 O O 0
LM HSC (HSC) 49 16#1A02:16#00  Clear pdo mapping 1620 8 O O 0
s FTO_PWM (FTO_PWM) 50 16%1A02: Set Mzpping 16220081910 |32 O O 0
= Serial Linet 51 Set number of pdos 16201 ] O O 0
[ Modbus_Manager(Modbus_Mg 52 e B +5£43000381 32 O O 0
=% Serial Line2 & : Disable PDO 16500000481 O O 0
: E ﬂi SoMachine_Netwark_Manager 16#6084:16#00 | Profile deceleration 100 [F1 O 0 =
=% CAN 16£6083:16%00  Profile acceleration 100 32 | O 0
=-[f canopen_optimized (CANope] 1626054:16200  Quickstopoptioncode 2 16 O O 0
* [ sveED_Servo_driver (S¥sED ¥
Move up | Move down New.. | Delete... Edit.. |
SDO Timeout (ms): |1000 =
|Messages + 1 X
- ‘G 0 error(s) | & 0 warning(s) | {i 1] message(s)|
| Description Project | Object ‘ Position ‘
q = Precompile: € 0K
‘ Current user: {(nobody) A

23) Double-click POU (PRG) on the left, add the variable definition to the position marked by 2, and

add the PLC program

logic to the position marked by 3. Finally, click Edit or press F11. If no error

occurs, process to the next step.

demol.project® - SoMachine

) Home

Properties
File Edit View Project Buld Online Debug/Watch Tools Window Help

Configuration m Commissioning Report @

= CaN
- m CANopen_Optimized (CANope
1] 5v660_Servo_driver (5660

iHIElo - BEXIALIANSK IR 0L-018G | \
perces 2 O£ - x
dempi - 1] FROGRAM EQU
=[] MyController (TM238LFDC240T) = 2| wm -
= Elfl PLcLogic 3 Coper61Word: UDINT; 2
4 ModeSelect: SINT: ==
5 VelSet:UDINT; B
§ PoaSet:DINT; 2
1 7 2 <
8 Statuskord:UDINT; i
| @ vasT 12 ActMode: SINT;|
=% Embedded Functions o
10 (10) = =
7 HSC (HSC) 13 END VAR =
PTO_PWM (PTO_PWM) a ‘ - I >|J
‘% Serial Line1
i [ modbus_Manager (Modbus_Mq N =]
=% Serial Line2
P ﬂi SoMachine_Network_Manager

-

i o[

‘ Messages - 0 X
A ‘ © 0error(s) | 1 0 warning(s) | £ 0 message(s) ‘
| Description | Project | Object | Position |
a = D Precompile: 0 0K
Current user: {nobody) NS ‘ Lng Col18 Chi5 A
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24) Double-click MAST and add the POU. You can also set the program cycle interval at the same time.

demol.project” - soMachine =

) Home

==

Properties

-0 0 | |

Configuration Commissioning

File Edit View Project Buld Online Debug/Watch Tools Window Help

Rl =

Report @

Devices > 8 X 5] pou [ can | [F svesn_servo_diver % MAST |

= [i) MyController (TM238LFDC240T)
= &l pLcLogic
- £} Application

i .ﬂ Library Manager

-] Fou (rRE)

= % Embedde
o)
L1 HSC (HSC)
“rLi PTO_PWM (FTO_PWM)
= " Serial Line 1
E ﬂi Modbus_Manager (Modbus_Md
= ‘% Serial Line2
S ﬂi SoMachine_Network_Manager
=% can
= ﬂi CANopen_0Optimized (CANoper
[ sveen_serve_driver (5660

= .{5] demoi || Configuration |

Priority { 0.31 ) |15

rTyp

Cydic A

Interval (e.g. t#ZQf): IZU

—Watchdog
¥ Enable

Time (e.g. t£200ms): [100

Sensitivity: Il

m

—POU.

Add POU POU Comment

ve POL Fou

QOpen POU
Change POU...
Mave Up

Move Down

-

‘ Messages

> 0 X
A ‘0 0 error(s) | 1 0 warning(s) | L] message(s)‘

| Description

Project | Object

| Position |

14 i, +

Precompile: % 0K

Current user: (nobody) Y

25) Select the POU added based on the following dialog box and click OK.

Input Assistant

Categories:

Trems:

Programs

[l ¥ Insert with arguments

Documentation:

4 Name | Type

Origin |

v Structured view

¥ Show documentation

|| PROGRAM FOU

oK. I Cancel
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26) Select CANopen I/O Mapping under SV660C_Servo_driver and double-click the variable to display
the... button, and then click the ... button.

R
0] Home Properties Configuration m Commissioning Report ®
File Edit View Project Buid Online Debug/Match Tools Window Help
‘H& 0805 B 1] 08 e ta 5 |
Devices * # %X 5 pou [ can ) Sv660_Servo_driver 1 %
= @ demol hd =
= 1 1y Contraler (TM2IBLFDCEET) CANopen Remote Device | PO Waping |-Receive FOO Mapping | Send PDO Mapping | Service Data Object/ CANopen 1/0 Manping | stat | Information
=8l PLCLogic Channels
-} Application Variw’hlr’—_—_‘—hw\appi‘..l Channel ‘ Address ‘ Type | Default Val.u| Unit ‘ Descripti.. ‘
@ s "o = iﬂntm\wurd %QW2  UINT 0
) Library Manager odes of aperation %0BS  SINT
POU (PRG) g Profilevelacity %QD2  UDINT
| (& Task Canfiguraton - Target velocity %QD3  DINT
i masT ] Statusword %2 UINT i
=% Embedded Functions ] Modes of operation display %IBf SINT
ot
-~ 10 (10) ] Velodty actual value %ID2 DINT
it H5C(HSC) B Position actual value %3  DINT
“ 1L PTO_PWM (PTO_PWM) B Phase current valid value %N UINT
=%y serial Line1
“(f) Modbus_Manager (Modbus Mg
% Serial Line2
B m SoMachine_Network_Manager | Reset mapping [¥ Always update variables
=% CAN
® B [EC Objects
= m CANopen_Optimized (CANopeq - :
[ svee0_Servo_driver iSweeD Variable | MEPP“"' Type
- S¥eeD_Servo_driver “$  CANRemoteDevice
"9 = Create new variable " =Mapto existing variable
‘Masages - 4 X
~ |8 oemor(s) | {1 0 warning(s) | &0 massaga(s)‘
| Description | Project ‘ Object | Position ‘
a o , | Precompile: & 0K
| Current user: (nobody) ‘ NS | Lnl Coll Chl Y

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

Input Assistant e S S u
Categories: Items:
Variables ~  Name Origin | o
+.{} _3scos 35 canopenstack, 3.4.1 -
=9 R
1
ur DINT
| & ActMode SINT
- i ActPos DT =
| ActVe DINT
" p[Controtord J |
| 1 FAOOE e M0 Ll
- & PosSet DT
- StatusWord
- i Velset 7 L
+-{} c1a405 Libray 35 cia 405, 3.4.1.20 (a3 techn..
| +- (@ IoConfig_Globals VAR_GLOBAL
+. 4} TnStandard { ihrans inctandard 3.4 10 fewstam] i
| [¥ Insert with arguments ¥ structured view [ Show documentation Eilter: |More j
Documentation:
| -~
I ControlWord: UDINT;
(VAR)
3
0K Cancel |
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28) Add other variables in the similar way, and the mapping is shown below.

demol.project” - SoMachine - — 2| B b
4) Home - - - @
=l Properties Configuration Commissioning Report

Fle Edit View Project Buld Onlne Debug/Watch Tools Window Help

‘H&l | &5 G |- OV | O | |

Devices v 4 % | (2] pou [ can [ svesn_Servo_deiver | - X
= -

- MyCentrollar (TM23BLFDC2ET) CANaopen Remote Dewcel PDO Mapping | Receive PDO Mappingl Send PDO Mapping | Service Data Object  CANopen If0 Mapping |Stams | Information

=20 FLCLogic Channels
= ) application Variable _—Mappiz | Channel [ Address—| Type | Default Val.. Unit | Descripti...
@ o "% Application.POU.Contr "% Controlword WeW2  UINT
i) Library Manager pplication.POUMode "  Modesofoperation aBs  SINT
POU (PRG) ‘% ApplicationPOUACVE g Profilevelodty bz
| {8 Task Configuration "$ ApplicationPOUVelst " Targetvelocity %GR3 DINT
g8 masT *p ApplicationPOU Statu. T Statusword wR¥2  UINT
=~ Embedded Functions 44 application.POU.AZM “§  Modesofoperationdisplly  %B&  SINT
ot B
4 10 (10) *p Application.POUActVel % Velocity actual value %2 DINT
T HSC(HSC) Application.POUACtos " Position actual value %I|3  DINT
I PTO_PWM (PTO_PWM) *p AppficationPOUACCur " Phase current valid value RRE UINT
=" Serial Line1
E m Modbus_Manager (Modbus Ma
= & SerialLine2
B m SoMachine_Network_Manager Reset mapping ¥ Always update variables
= CAN
‘Q o IEC Objects
= m CANopen_Optimized (CANope - -
[ swesn_servo_driver iSveen Variable ‘ MEPP""‘ Type
----- & SWEE0_Serva_driver *’9 CANRemoteDevice
“‘@ = Create new variable “§ =Mapto existing variable
|Messages -+ 0 X
- ‘0 Derror(s) | @ 0 warning(s) | L] massage(s)‘
| Description Project | Object | Position ‘
a = Precompile: € 0K
‘ Current user: (nobody) y
= - — T— - -

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

right.

demol.project” - SoMachine L j—"—
5] 42 - - - - — N W - -
Al
0] Home Properties Configuration _ Commissioning Report ®
File Edit View Project Buld Online Debug/Match Tools Window Help
‘H S | 0 I - O 1B | O | \
Devices » 8 % 5] pou [ can [ g wasT [ MyController ‘[f] CaNopen_Optmzed | [ SU6N_Servodiver X
= -
C tion Setti i i i
z MyController (TM236LFDC240T) ommunication settings |Apphmhnns | PLC sathngsl Services | Files | Stam;l Infnrmahnnl
= PLC Logic
|%:ﬂ ¢ . Select the network path to the controller: 3
1
@ ov 1 |Gateway-1:0000.0001 =] /" setactve path
m Library Manager INode Hame: o
MyController m
i H POU (PRG) ¥ Add gateway...
= (B Task configuration " (] [MyController [0000.0001] (active) | Node Address:
g% masT 2 0000.0001 Add device. .. I
=% Embedded Functions Target I0:
W 10 (10) 16210140101
I HSE (HE)
Target Hame: Scan network
“FL; PTO_PWM (PTO_PWM) TM238LFDC24DT |5
= '3 SerialLine1
[ Modbus_Manager (Modbus_Manager) Igggguwpe Filter :
' Serial Line2 TargetID -
[ soMachine_Network_Manager (SoMachine-Ne; Target Vendor:
- % can iSchneider Electric Sorting order :
- ﬂi CANopen_0Optimized (CANopen Optimized) Target Version: Name A
ﬂi SWE60_Serva_driver (SY660 Serva driver) 20.30.13 |
[ Don't save network path in project
¥ Secure online mode
‘Masﬂagas - 0 X
Build ° ‘0 0 error(s) | ) 0 warning(s) | a9 mamga(s)‘
| Description Project | Object | Pasition | e
q = D Precompile: € 0K
_ Current user: {nobody) /él
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30) The following warning pops out. Press Alt+F according to the instructions.

Configuration _ Commissioning

Report

Tools  Window Help
- 01 |08 | |
x Pou | [ can |’ masT (] MyController | [f] CANopen Optmized [ () 15620 [(f]  SoMachine_Network Manager - X
El
Communication Settings | Applications | PLC settings | Services | Files | Status | Information |
-
Select the net Warning u
IIF teway-1:0 j Set active path I
=gy, Ga Node Name:
' WARNING MyController i
= g !\ UNINTENDED EQUIPMENT OPERATION add gateway... |
..... Node Add)
Enzure that the software application being downloaded 0000.0001 Add device... |
iz installed on the intended dewice. Confirm you hawve
entered the correct dewice designation or dewice Eaﬁﬁol
address.
rget Scan network
Ensure guards are in place so that unintended 1“':23&;[‘)?:% E 4|
equipment operation will ot causze injury to personmel
or damage to equipment. Target Type: Filter =
16#1000
RBead and understand the software User Mammal, and Jmow ITarget D Vl
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: IName 'l
2.0.30.13 T
If you agree to follouctions, press
[” Dontsdl ‘414"
[¥ Secure online mode
|Messages -~ o X
- [em P N -
31) Click theicon circled out or select Online > Login or press Alt+F8.
- - ol
E demol.project Sah_flachlna‘ - ) B B Sl . - -
£
0 Home Properties Configuration _ Commissioning Report ®
File Edit View Project Build Online Debug/Watch Tools
HI& |4 |
Devices -2 x| g Lﬂ’g"‘é @“FS’F MAST [T MyController /] CANopen_Optinized [ (] SY660_Servo_driver X
=5 dowr - -
= MyCantraller (TM23LFOCDT) Communication Settings |Apphmnans| PLC settings | Services | Files | Statusl Im’crmananl
1 Eﬂ PLCLDQ‘C, ~ Select the network path to the controller:
= o Application
@ o [ceteway-1:0000.0001 | | setactvepath I
m Library Manager = ,fg. Gateway-1 e hem a
POU (PRG) = oy (0007 yContrler M Add gateway
= (&g Tesk configuraton [l Mycontroller [0000.0001] (active)
£ MasT 0000.0001 Add device...
= EnjheddedFunctmns Target ID:
W 10 (10) 16410140101
I HSC (HSC)
rgettome: || sanrebot_|
i PTO_PWM (PTO_PWM) mM23BLFDC2ADT  |E
= ‘2 Serial Line 1
ﬂi Modbus_Manager (Modbus_Manager) E%OTVW s
=% Serial Line2 TargetID -
ﬂi SoMachine_Network_Manager (SoMachine-Nef Target Vendor:
o can Schneider Electric Sorting order :
=[] canopen_Optimized (CANopen Optimized) Target Version: Name -
m SYEE0_Servo_driver (Y660 Servo driver) BN |
[ Don't save network path in project
¥ secure online mode
‘Messages * 31 X
Build © ‘Qﬂermr(sll@ Uwammg(s)lﬂgmes:aga(s)‘
| Description Project ‘ Object ‘ Position | o
q = D Precompile: €8 0K
Current user: (nobody) 4
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32) Click Yes in the dialog box popped out.

-
SoMachine

=2

Do you want to

create the boot application?

YesY)

Ma(N)

]

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

demol.project - SoMacning
-

- O N —

) ———

- - _

ﬂi Modbus_Manager (Modbus_Manager)
2 Serial Line2
ﬂi SoMachine_Network_Manager (SoMachine-
AN
ﬂi CANopen_0Optimized (CANopen Optimized)
m SWEE0_Servo_driver (SWEE0 Servo driver

ol Properties Configuration Commissioning Report
File Edit View Project Buld Online Debug/Watch Tools Window Help
1] YR G ) |
Devices = 8 % | 5 rou | (@ AW & wast | (@ myconwoler | [ CaNopen Optmied (3 SVoG0_Servo_driver | %
= .@ demol 9 =
- MyCantroller [connacted] (TM238LFDC240T) CAMopen Remote Device | PDO Mapping | Receive PDO Mappungl Send PDO Mapping | Service Data Object  CANopen 1/0 Mapping |Stat1|s | Information |
= Bl PLcLogic Channels
- I Application [stop] Variable | Mappim| Channel | Address ‘ Type ‘ Default Valm‘ Current Valm‘ Prepared V... |
@ o "% Application.POU.Contr "%  Controlword %ewe  UINT 00
ﬂi] Library Manager "% Application.POUMode.. "%  Modes of operation OB SINT 0
| POU (PRG) "% ApplicationPOUNVelst T Profilevelodty %ge2  UDINT 0
= £ Task Configuraton "% ApplicationPOU.PosSet g Targetposition %eB3  DINT 0
& mast # Application POUSEL... T Statusword %2 UINT 0582
= %'y Embedded Functions ¥ application.POUAGM.. "%  Modesofoperationdisply ~ %B&  SINT 1
W 10(10) 4 ApplicationPOUACVE g Velocty actual value %\ DINT 0
i HSC(HSC) 4 application.POUACtFos " Position actual value %®B3  DINT 1462907
i PTO_PWM (PTO_PWM) 43 Application.POL.ActCur " Phase current valid value E¥E  UINT 1
=3 % serialLinei

<

n

IEC Objects

Reset mapping ¥ Always update

Variable

| Mappi...| Type

a

& SV660_Servo_driver

i = Create new variable

“§  CANRemoteDevice

" =Mapto existing variable

| Messages - o X
Build ° ‘ @ 0error(s) | 1 0 warning(s) | € 9 message(s) ‘
| Description Project | Object | Position | o
q = D Precompile: % 0K
_‘ Program loaded Program unchanged Current user: (nobody) Y
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34) You can also perform motor commissioning manually according to the following steps.
Select CANopen I/O Mapping under SV660_Servo_driver and enter the value needed in the Prepared
V... column. Next, click Debug/Watch > Forced Value or press F7 to modify the variable manually.

PoU [ can (g8 masT [ MyControler [T CANopen Optimized (ﬁ Evﬁsu,Sewu,driVér‘jl
]

(CANopen Remote Device } PDO Mapping I Receive PDO Mapping I Send PDO Mapping tSErch E_)E_I;Object Allopen 10 Mapping | 5k, 2
Channels

Variable Mappi... | Channel Address | Type | Default Val.. Current Val...| Prepared V... | Unit | Descripti...

"% Application.POU.Contr. "%  Controlword a2 UINT 0o

"% Application.POUMode. "% Modes of aperation BLORE  SINT 0

"% ApplicationPOUVelst K] Profilevelocity OB UDINT 0

"% Application.POUPosSet "% Targetposition B3 DINT 0

* ApplicationFOUSE..  p  Statusword R UINT 1582 3
4% Application,POU.ALM.. " Modes of operation display %8s SINT 1

4 Application.POUACtVeE " Velodty actual value %2 DINT 0

* ApplicationPOUAdFos " Position actual value %3 DINT 1462907

%9 dpplicationPOUACC "% Phase current velid velue R UINT 1

| Reset mapping ¥

35) Set6060h to 1,6081h to 100, and 607Ah to 10485760 (10 revolutions) and set 6040h to 6, 7, 47(0x2f),
and 63(0x3f) in sequence to start the motor.

@ The "Forced value" command must be executed for each written value of a variable. You can
execute the "Forced value" command once after entering all the values for different variables.

€ When a new position or velocity reference is required, write the new reference and set 6040h to
47(0x2f) and 63(0x3f) in sequence. The motor runs to the position according to the new reference
no matter whether the previous reference is executed.

@ To stop the motor, set 6040h to 0.

@ Do not enter values manually. In the toolbar, select Debug/Watch > Release Values or press Alt
+F7, and variables will be executed according to the PLC program logic.

22
NOTE
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 in the following figure, or select Online > Exit or press Ctrl + F8 to exit
from the online function of the programming example.

demol.project - SoMachine - (=]
Home Properties Configuration Program Commissioning Report @

Fle Edt View Project Buld Onine DebugWatch Tools \Window Help

CIE Y il ﬂ @
Devices v i X POUZ (b4 T-Asr 5 myControler | [f] CANopen Optized ] SVG60_Servo_driver X

J d yControler [comnected] (TZ3BLFDCDT) CANopen Remote Device I PDO Mapping I Receive PDQ Mapping } Send PDO Mapping \ Service Data Object  CANapen 1/0 Mapping 1 Status \ Information \
= pLCLogic Channels
=+ Application [run] Variable Mappi...| Channel Address | Type | Default Val..| Current Val..| Prepared V.. | Unit | Descripti..
@on " Application.POU.Cortr % Controlword Lawr  UNT 00
il ibrery Menager " ApplicationFOUMode.. %y Modes of operation %686 SINT 0
POU (PRG) "p ApplicationPOUVElSE g Profilevelocity %g52  UDINT 0
=& Task Corfiquraion "p ApplicationPOUPosst %y Targetposition %383 DINT 0
& vast A ApplicationPOUSHY.. 9 Statusword %Rz UINT 0532
4 Embedded Functions 4 ApplicationPOU.AM 9 Modesofoperationdisplay %6 SINT 1
% 10(10) 4 ApplicationPOUAGVE "9 Velocity actual value wWe:  DINT 0
1 HSC (HSO) “p ApplicstionPOUACRos " Position actualvalue %83 DINT 1462907
L PTO_PWM (PTO_PuM) A ApplicationPOUACC 9 Phasecurmentvelidvalie  %EWE UINT 1
2 Serial Line 1
ﬂi Madbus_Manager (Modbus_Manager)
% Serial Line2
ﬂ] SoMaching_Network_Manager (SoMachine- | Reset mapping ¥
B o IEC Objects
ﬂi CANopen_Optimized (CANopen Optimized) - -
ﬂi SVB6D_Servo_driver (SVE60 Servo drivel Variable Mappi.. | Type
i SVBR0_Servo_triver % CANRemoteDevice
b= Create new variable = Mapto exsting variable
Messages v 31X
Buld » | @ 0emor(s) | 0 0 warningls) | € 9 message(s)
Description Project Object Position o
q m b Precompile: @ 0K

RUN Program |oaded Program unchanged Current user: (nobody)
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7.2 Connecting SV660C Servo Drive to Beckhoff CANopen Master

Allocate PDOs according to Table 7-2 in the position control mode.

1) Asthe PDO mapping configuration of Beckhoff master is complicated, configure the PDO mapping
manually before connecting the network. You can change the mapping through modifying
parameters based on the following table.

Table 7-2 Example of PDO mapping of Beckhoff master

Parameter Object Mapping Object Input
H2D-32 1600h-00h Number of RPDO1 mapping objects 2
H2D-33 1600h-01h 6040h-00h 60400010h
H2D-35 1600h-02h 6060h-00h 60600008h
H2D-49 1601h-00h Number of RPDO2 mapping objects 2
H2D-50 1601h-01h 6081h-00h 60810020h
H2D-52 1601h-02h 607Ah-00h 607A0020h
H2E-20 1A00h-00h Number of TPDO1 mapping objects 2
H2E-21 1A00h-01h 6041h-00h 60410010h
H2E-23 1A00h-02h 6061h-00h 60610008h
H2E-37 1A01h-00h Number of TPDO2 mapping objects 2
H2E-38 1A01h-01h 606Ch-00h 606C0020h
H2E-40 1A01h-02h 6064h-00h 60640020h
H2E-54 1A02h-00h Number of TPDO3 mapping objects 1
H2E-55 1A02h-01h 200Bh-19h 200B1910h
H2E-57 1A02h-02h - 0

2) Perform tests by taking the EL6751 CANopen module connected to Beckhoff CX9020 as the master.
Ensure the IP address of CX9020 and that of the PC are in the same LAN. The first four digits of
TwinCAT System Properties > AMS Router > AMS Net of Beckhoff TwinCAT software must be the
same with that of the IP address of the PC.

IwinCAT System FProperties

General | Svstep |; Registration
Local Computer 1
AMS Fet 192 165.90.49.1. 1
Eemote Computers 2
CH-14239EE
[ Add ] ’ Remove ] [’_roperti es]
I Ok ] [ Cancel ]
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3) Open TwinCAT System Manager and create an empty project. Click SYSTEM - Configuration on
the left and click Choose Target... on the right.

-y Dp—test.tsm — TwinCAT System Nanager — ~CE-1429EE"

e Bdiy getions View Options Halp
: . _
i} = SO R N ) B os Qe lero 0 &) 7
F— P — Versiom (Locall | Version (Target) | Boot Settings (Tarset)
PLC - Configuration 2
= B 10 - Configuration
B 1/0 Devices o TwinCAT Systen Manager
&8 Mappings 5 v2 11 (Build 2226)
TwinCAT NC 1 3
v2.11 [Build 2230]
Copyright BECKHDFF ©
tip: 7 Fwww, beckhoff, con
Registratio
Hame: dell
Company: ino
Rez. ~Key: 83B2-E43E-6385-9F62
Ready {-1425EE (5.20.41.235. 1. 1 JRELITe

4) Inthe dialog box popped out, select -*-local:*- and click Search (Ethernet)....

Choose Target System [E

1 [ ok ]
[ Caticel ]

ﬁ
D ( [ Search [Ethernet)... ]
"—\—\_\_\_\_\_'_'_'_,_:—'—"FH-J

[]5et az Default

Connection Timeout [z]; 4]
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5)

6)

In the dialog box popped out, select IP Address as indicated by 1 and click Broadcast Search as

indicated by 2.

Add EKoute Dialog

&3

[ Enter Host Mame ¢ |P; ] | | [ Refresh Status ] I/ Broadcast Search \l
Host Mame Connected | Address A5 Metld TwinCAT as VersW
Z
< >
Foute Mame [T arget]: | | Foute Mame [Femate): |DL-1 970
Amzhetld: | | Target Foute Femote Route
Transport Type: | TCP/AP w | © Project O None
{*) Static: (%) Static:
Address Info: | (7 Temparary () Tempararny
7 Host Mam 1
Connection Timeout [s]: |5 £ |
[ Cloze

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

Add Eoute Dialog

3

[ Enter Host Mame / [P ] | | [ Refrezh Status

J

Broadzast Search ]

Host Mame Connected | Address A5 Metld TwinCAT 05 Version Comment
1423k E 211.2237  WinCE [7.U]
1
24 k-
Route Mame (T arget) Cx-1429EE | Route Name [Remote): | DL-1970
Amzietld: |5.2I:I.41 23| | Target Route Remate Foute
Tranzport Type: | TCR/AP w | O Project O Hone
(%1 Static (%) Static:

Address Info: 192.168.90.160 | O Temporary O Temporam

(O HostMame (%) 1P Address
Connection Timeout [=): |5 E |

Cloze
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7) Inthe dialog box popped out, the account is the same with the Host Name and the password is

empty. Click OK.

Logon Information

5‘%3 Enter a user name and password that iz walid for the
£ remate spsternm.

User name: Cx-1425EE |

Pazzword: | |

ak. l [ Cancel

8) Click Close in the interface shown in Step 6. Click + in the Choose Target System dialog box, select
the master and click OK.

Choose Target System

[+

= ﬂ ~Local-  [192.168.90.43.1.1]
= -

[ Cancel ]

B TLOT9E (192188.901221.1) |
B vwT1944  [192166,60.100.1.1)

@ 021012 [1921689012.1.1) | Search [Ethemet).. |
@ ZHLOT1278  [192.168.60.21.1.1)
@ ZHLOT1278 (192168 60.10.1.1)
& ZwG-10031 (192 168.60.1251.1)

[] 5et as Default

Connection Timeout [z]: A -
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9) The master (in red) can be seen in the lower right corner of the window, which is in the configuration
state (in blue). If the master is in the operating state (in green), click the icon indicated by 4 to switch
to the configuration mode and perform the next step.

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

. X#Fa — TwinCAT System Nanager — °CE-1429EE’

File Edit Actions Yiew Options Help
DEwHd B %nnxﬁ@@zﬂ@% 2 Qlod][6v]% & @ ) 7
I SYSTEM - Configuration Narber | Device Type

HE - Configuration

B PLC - Configuwation 3
= Cam - Confipurati

Ready

10) Click OK in the dialog box popped out.

TwinCAT 5ystem Nanager

Cancel

Select Al
Ungelect All

12) Click Yes in the dialog box asking whether to scan for boxes.
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TwinCAT System Nanager |0

ﬁ/ Secan for boxes
=%

13) Click Yes in the dialog box asking whether to create EL6751 master.

TwinCAT System Nanager p 4

P Special EtherCAT =lawe found:
\.._"/
‘ELATS] CANopen Master'

Create corresponding devwice automatically
[ CAWopen Master ELATS1, EtherCAT')

[ Tes [ Ho ]

14) Select the baud rate (default: 500 Kbps) and click OK. The master starts device searching, which may
take a while.

Select Baudrate &|

Device: Device 2 (ELG751) |

15) After the searchingis done, click OK in the warning dialog box popped out.

TwinCAT 5y=stem Nanager

] Hode 1 needs at minimum one POO0 with data to be defined, All these boxes will be disabled
LI

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

TwinCAT System Nanager |0

\:;:) Activate Free Eun

[ Yes | Ne |
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17) The Box of SV660C servo drive is now displayed on the left. Select the box and right-click to insert
three TPDOs and two RPDOs and right-click Disabled. (SV660C servo drives not configured with the
termination resistor cannot be scanned by the master.)

. ZHF — TwinCAT System Nanager — °~CE-1429EE’

File Edit Actions View Options Help

e 4 B

dh B

SYSTEM - Configuration
HC - Configuration
PLC - Configuwration
Cam - Configuration
I/0 - Configuration
(=B T/0 Devices

=7 Dewice 1 (EtherCAT)
Device 1-Image
Device 1-Image—Info
Inputs
Outputs
Infolata
i Term 1 (EE1200)
= €iA Dewice 2 (ELBTS1)

vo Driver)

=R RE @ 2Q 2w @2
“General [CAN ¥ode | S00s | ADS | Diag | Online
Hame: [Box 1 15vE60_Servo_driver ) | 1afs |
Type: |cANopen Hode |
Comment:

[] Di sabled

Create symbols

Ready

18) The following interface is displayed after preceding step is done. Select TXPDO1 > Inputs, and right-

click to insert the variable.

., T#FM — TIwinCAT System NManager — °~CE-1429EE”

File Edit Actionz ¥iew Optionz Help
Drzwd

dh A

LIN R & A

® % = Qleese @ 7

SYSTEM - Configuration
HC - Configaration
PIC - Configuration
Cam - Configuration
=} I/0 - Configuration
=B I/0 Devices
== Device | (EtherCAT)
Device 1-Image
Device 1-Image-Info
Inputs
+ Outputs
Infolata
[ Term 1 (EK1200)
[= €A Device 2 (ELBTS1)
f& Device 2 (ELATS1)-Image
Inputs
= B Box 1 (SVBBOC Serve Driwer)

2‘[ Inputs
0

hutp

*PD0 1

L lnonis |
BT T=EDO

=]
=]
T Inputs
=]
=]

BT TxFDO 3
%T Inputs

Bl ExFDO 1
.l Outputs

B! ExFIO 2
! Dutputs

m

BH Mappings

Hame Online

Type

Ready

Size Phdd. .. In. .. Us. .. Li
>
L
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19) Map different variables in each PDO based on table B-1. TPDO1 maps 6041h-00 and 6061h-00. Insert
the first variable 6041h, select UINT16 in the Variable Type, enter a proper name, and click OK.

Inzert ¥ariable

LComment:

Cancel |

Start Address;

"anable Tepe

1

Byte:

Sort by

<

BIT
INTE

) Mame
() Size

INT1E

LINT1E

> (%) Type

T3 —
UINT3Z 4.0

INTE4 a0 o
IHKTCA on =

20) Now, 6041his added to TPDO1. Right-click Inputs, select Insert Variable, and insert the second

variable.
., Zo#F — TwinCAT System Nanager — ~CE-1429EE”
File Edit Actions ¥iew Options Help
DEsM NI 2 X R G E:
EESTE! ‘f?onfig\_n’ation Wame Orline Type Size Shdd In s Li
= Configuration
PLL - Configaration 76041 UINT 2.0 0.0 Input 0
Cam - Configuration
=M IO - Configaration
= B I/0 Devices
=75 Dewice 1 (EtherCAT)
Device 1-Image
Device 1-Image—Info
Inputs
Outputs
Infollata
[ Term 1 (EK1200)
[=-€if Dewice 2 (ELATS1)
Device 2 (ELETS1)-Image
Inputs
= BB Box 1 (SYEBOC Servo Driver)
Inputs
COutputs
= TxFI0 1
ER {fLoruts
- BT TxPI0 2
%7 Inputs
- BT TxPI0 3
QT Inpuis
= 0] RxFDO 1
! tutputs
= Bl ExFI0 2
! tutputs
B8 Mappings
<
Ready H-1428EE (5.20.41.238. 1. L fonfig Mod
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21) Select INT8 (see the attribute in the object dictionary) in the Variable Type of 6061h. Enter a large
value in the Start Address > Byte to prevent 6061h from being inserted before 6041h. Enter a proper
name and click OK.

Insert Yariable

ame: EOE1 ) Mukiple: 1 2 —
Carcel

Camment;

Start Address:

Sart by

() Mame
) Size
() Type

Wariable Type

INT1E :
UINT1E 20
INT32 4.0
UINT32 4.0
INTE4 80 o

LIKITCA an

22) Now, two objects are added to TPDO1. Note that the insertion sequence of the two variables must
be consistent with Table B-1. If the insertion sequence is inconsistent, you need to delete the second
variable, re-insert a variable, and enter a large value in the position marked by 2 in the preceding
figure.

When the insertion sequence is correct, select TXPDO1 > Inputs, right-click, and select Recalc Address
to allocate addresses. This step must be performed. Otherwise, address chaos may occur.

.y ZAFM — TwinCAT System Nanager — °~CE-1429EE’

File Edit fctions ¥iew Options Help
DExwE 8 =y HE RN @R B Q% @0 T
SYSTEM - Configuration Hame Online Type Size | »dd.. In.. | Us..
gcm__cgro‘i‘ff‘:;:::n Te041 UTNT 2.0 0.0 Input D0
Canm — Confi gurati o Ta0B1 SINT 1.0 1.0 Ingut 0
o B 1/0 - Configuration
=B T/0 Devices
[=-7% Device 1 (EtherCAT)
Device 1-Tmage
Device 1-Image—Info
Inputs
Outputs
Infollata
Term 1 (EK1200)
vice 2 (ELATS1)
Device 2 (ELATS1)-Image
Inputs
Box 1 (SYBBOC Servo Driwer)

Inputs
Outputs
] PR
= T ERENEE
&1 8041
1 BOB1
BT TxFIO 2

@1 Inputs

=
= B T=FDO 3
=l

L
=
=

m
=]
)

-
= Wl

il

@1 Inputs
Bl ExFDO 1
‘l Outputs
= Bl BxFDO 2
] Outputs
E’E Mappings

>

|

Ready K-14Z29EE (5.20.41.235.1.1
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23) Repeat steps 18 to 22 for other PDOs. Add corresponding mapping variables based on Table B-1. The
interface after variables are added is shown below.

AT System Nanager — ~CE-1429EE”

File Edit Actions ¥iew Options Help

A== 4 B B s A RS @R 2 Qe en ?
PLC - Configuration N
Cam - Configuration = || Gemeral |CaN Wode| snoz | aDS Diaz | Onlize
= I/0 - Configuration
=B T/0 Devices Hame: [Box 1 (SVBBOC Servo Driver) | 1a:fe |

=7 Device | (EtherCAT)
Device 1-Image
Device 1-Image-Infa
Inputs

Outputs

Infolata

i Term 1 (EK1200)
[=-€iA Dewvice 2 (ELATSL)

Dewice 2 (ELETS1)-Image
Inputs [IDisabled
= -

Type: |CANopen Hode |

Comment.:

= BT T=FOO 2
= %T Inputs
&1 BOBC
T BOBd
= BT TxPDO 3
= %T Inputs
]

&1 200B-19

| ExFDO 1
= ‘l Outputs
&/ E040
&/ B0BD

- B BxFDO 2
= ‘l Outputs
®| 6051
@, BOTA

=

&8 Mappings

1E4]

Ready

24) Click the icon circled out in the following figure or press Shift + F4.

AT System Nanager —

File Edit Actions ¥iew Options Help

05w H "ENE uuxﬁ@,@}, ® % [2Qe[a]o[e] & ) 2

PLC - Configuration A~ -
Cam - Configuration n Yariable | Flags | Online |
= I/0 - Configuration
=B 1/0 Devices Value: [ |
== Devlce.l (EtherCAT) Hew Value:
Device 1-Image o
Device 1-Image-TInfo
Inputs
Outputs
? Infolata Mazter-Hode:
i Tern 1 (EK1200) 1= Node deactivated
=-€iA Dewice 2 (ELATS1) 2 = Hode not found
Dewice 2 (ELBTS1)-Imagze 4 = 500 syntax error at Startlp
Inputs
L]
=

Comment: Mazter— and Slave-Mode: ~
0= No error 3

(4

Box 1 (SWBEOC Servo Driver)
Inputs il

=]

Gf DiagFlag
‘l Outputs
=BT T=PI0 1
= 4T Inputs
T 8041
T B0B1
= BT TxFIO 2
= T Inputs
T B06BC B
1 BOB4
= BT T=PI0 3
= %T Inputs
T 200B-19
=B RxFIO 1
= @] Outputs v

Server (Port) | Timestamp Message

oTcSysSrv (.. 2008-1-1 21:15:51 132 ms TwinCAT System Config mode requested from AmsHetId: 32799 pert 192 165.90.49. ..

Ready
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25) Click Yes in the following dialog box.

TwinCAT System Nanager [0

I/0 Dewices

27) Select the Box of SV660C and select Inputs > NodeState. The node state in Online is 0, indicating
the node is in a normal condition.

=, k5 — TwinCAT System Nanager — ° CX-1429EE’

File Edit Actionz ¥iew Options Help
Ry =]

#d =aasrHERE

@ % EQ e & ?

FLC - Configuration
Cam - Configuration
= I/0 - Configuration

=B I/0 Devices
=7 Device 1 (EtherCAT)
Device 1-Image
Device 1-Image—Info
Inputs
Outputs
Infollata

Device 2 (ELETS1)-Image
Inputs

14,
‘l Outputs
=- BT T=PI0 1
= %T Inputs
& BO41
T 8061
=- BT TxPDO 2
= T Inputs
&1 BOBC
&1 BOB4
=- BT TxPDO 3
= &1 Inputs
&l 200B-19
= B RxFDO 1
= ‘l Outputs

~

Variable | Flags ,I/Unline |

[ ]
[ohoo @y

Value: |
Hew Value: Force .. Release
Comment : Master— and SlaveMode: ~
= Ho error E
Master-Mode: M

1 = Hode deactivated

2 = Wode not found
4 = SD0 syntax error at Startlp v
0

v

Server (Port]
TcSy=Srv [
ETSy=Srv (

Timestamp
2006-1-1 21:17:47 536 ms
2006-1-1 21:15:51 132 m=s

Mezzage

TwinCAT System Config mode requested from AmsWetId: 32799 port 1920 165.90.49. ..
TwinCAT System Config mode requested from AmsNetId: 32799 port 192 1685 9049

Ready

1] Free fan |

28) Open TwinCAT PLC Control, create a new project and select CX(ARM) in the dialog box popped out.

Choose Target System TIype

" PC or C [x86)

" BC via AMS

" BC zerial

™ BCwxB0 ar B via AMS
" BCwx50 ar B wia zerial
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29) Select as indicated below in the dialog box popped out.

New FOT

Mame of the new POL: Im
Language of the POL Cancel
" Function Block LD
" Function ]
Beturn Type: -

30) Input corresponding variable definition and the PLC logic.

winCAT PLC Control — example.prox — [NATN (PRG-5T)] l= ||
BE File Edit Froject Insert Extras Onlime findow Help NEET
28| L|@leeBIS(SAR * |%[68[5[H]

PROGRAM MAIN
AR

5[5 MAIN PRG) [{TE

AT DINT;

AT UINT;
Acthode AT SINT:
Actval AT DINT:
AT DINT:
AT UM

|A
|

0 L) ¥

Declarations of the global constants
Declarations ofthe global library constants
Declarations of the global constants
Declarations ofthe global library constants
Interface of FOU'COMNCAT!

| o ot POILLCTTE »,

PDUSI.I: Diata typ. I Visualiz IE Resourc I £ | >
| |Target' Local [192.16890.49.1.7), Run Time: 1 (LI MegipnlesE] (Lin: 15, Col: 8 OMLINE

{13
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31) Inthe toolbar, select Online
the dialog box popped out a

Choose Eun-—Time 5ystem

> Choose Run-Time System. Select the corresponding master port in
nd click OK.

=% -—Local-

IEC Bye-Time 1 [Port 801)
+- 8 <Defaults
—|- Wi Cx-1429EE
Run-

[192.1658.90.43.1.1)

[255.255.255.255.255.255) Cancel
5.20.41.2381.1]
ime 1 [Port 801]

Yerzion Info...

Pl

32) Inthe TwinCAT System Manager, select PLC - Configuration on the left, right-click, and select
Append PLC Project... to select the PLC program (.tpy). created.

.y ZATE — TwinCAT System NManager — ° CE—1429EE’

File Edit pctions View Options Help

IEIEYZ 2 X L RC VI R

= T/0 - Configuration
=B /0 Devices
== Device 1 (EtherCAT)

Device 1-Image
Device 1-Image-Info
Inputs

Outputs

Infolata
[§ Term 1 (EK1200)
Dewice 2 (ELATS1)
E Device 2 (ELETS1)-Image
L]

[E2RE R R

0]
=)
=

Inputs

(-

Box 1 (SVEBOC Serwo Driver)
= ST Inputs
& HodeState
] DiagFlag
$! dutputs
= BT T=FI0 1
= 8T Inputs
ST 6041
&1 eos1
= BT T=FI0 2
= %T Inputs
T BOBC
T 6064
= BT T=FI0 3
= %T Inputs
T 200B-19

~ o
= || version (Target) |Ple Settings (Target)

TwinCAT System Manager
w211 (Build 2228)

TwinCAT PI . Server
v2.11 [Build 2105]

Copyri ght BECIGUFF ©
http:/Swww. beclthoff. com

b

Server (Fort) Timestamp
T cSy=Sry (. 200B-1-1 21:17:47 536 ms
€ TcSy=Sry (.. 200B-1-1 21:15:51 132 ms

Mes=zage
TwinCAT System Config mode requested from AmsHetId: 32799 port 192 165.90.49. ..
TwinCAT System Config mode requested from AmsHetId: 32799 port 192 165.90.49. ..

Ready

[f-14Z9EE (5.20. 4

onfig Mod
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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.

=, F#rm — TwinCAT System NManager — ° CE—1429EE’

File Edit Actions ¥iew Options Help

D H LRI R RN NSNS A
B 7/0 - Configuration Allm——

= =B 10 Deviger = | | Varisble [Flags | Online|
-7 Dewice | (EtherCAT)
Device 1-Image Hame: |E‘U41 |
2:\;‘11:: 1-Inage-Info Type: |UINT |
Dutpats Group: Size:
Infolata

[§ Term 1 (EE1Z00) Addeans: 0 ([0x0) User TD: D

Device 2 (ELBTS1)

gﬂeviceZ (ELETS1)-Inage Linked to.] | J 2 |

Inputs
L]
=]

;B

m
=]
H

Box 1 (SYBBOC Serve Driwer) Comment
Inputs
& HodeState
Wl DiagFlag
‘l Outputs
= BT TxPDO 1
=% Inputs

- BT TxPDO 2
= %T Inputs
&1 BOBC
T BOB4
= BT T=FDO 3
= %T Inputs
& 200B-19 =
= B ExPDO 1
= ‘l Outputs
®| 5040
@] 5050 v

ADS Info: FPort: 300, IGrp: Ox9002, IOffz: Ox0, Len: Z

Server (Fort) Timestamp Meszage
oTcSysSrv (.. Z006-1-1 21:17:47 536 m=  TwinCAT System Config mode requested from AmsFetId: 32799 port 192, 165.90.49. ..
oTcSysSrv (.. Z006-1-1 21:15:51 132 m=  TwinCAT System Config mode requested from AmsFetId: 32799 port 192, 165.90.49. ..

Ready (i-14Z9EE (5 . 1.1

34) Select the corresponding PLC variable and click OK.

Attach ¥Yariahle 6041 (Input)

PLC - Canfiguration Show Y ariables
=-#% PPTESTplc © Unused

artdar () Uzed and unused
[] Exclude disabled
Exclude ather Devices
Exclude zame Image
[E] Show Tooltips

Showe VW anable Types

[] Matching Type
Matching Size
[Jal Types

Offzetz

[] Continuous
[] Show Dialog

Yanable Mame

[] Take owver

[ Cancel ] [ 1]8
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35) After the variable is linked, a small arrow pointing upper right appears at the bottom left of the
variable name icon. The following figure on the left shows the variable linked and that on the right

shows the variable not linked.

= @l Outputs=
) EiEN

36) Click Generate mapping, Check Configuration, and Activate Configuration in sequence, as

circled out by 1, 2, and 3 in the following figure.

., X¥ra® — TwinCAT System Nanager — ~CE—1429EE"

File Edit hetions Yiew Options Help

N_ Outputs=
| &

=€ Device Z (ELBTSL)
Device 2 (ELETS1)-Image
Inputs
I =B Box 1 (SVBBOC Servo Driwer)
= QT Inputs
] HodeState

&1 DiagFlag
@l Outputs
= BT T=PI0 1
= &1 Inputs
vl B041
@l B0B1
= BT T=FI0 2
- 1 Inputs
&1 BOBC
ol BOB4
= BT TxFD0 3
- @1 Inputs
del 200B-18
= Bl BxPIO 1
= §l Outputs
ol 8010
ol B0B0
= Bl BxPIO 2
2§l Outputs
| Bo81
ol B0TA
&8 Mappings
68 exanple (Standard) - Dewice 2 (ELBTS1
B0 [exanple (Standard) - Dewiee 1 CEther:

< | *

igh¥e [F1a3s
2

DS wd 3 Y %@%& 2% @ % (2)Q 2ol €02

Online

Type:
Group:

Address:

Size:
3 a3 Gem: o]

[Linked to..] |MAIN VelSet . Outputs . Standard . example |

Comment :

ADS Info:

Fort: 300, IGrp: 0x8002, IDffs: Ox3, Len: 4

Server (Port) Timestamp Nezzagze

oTcSysSrv (.. 2008-1-1 21:1T:47 536 ms  TwinCAT System Config mode requested from AmsHetTd: 32790 port 1920163 90.49. ..
oTcSysSrv (.. 2008-1-1 21:15:51 132 ms  TwinCAT System Config mode requested from AmsHetId: 32799 port 192,163 90.49...

Checl the active configuration

37) Click OK to activate configuration.

TwinCAT System Nanager

) | Activate Configuration
\._"'/ (014 Configurations will be owerwritten!)

I

Cancel

38) Click OK to restart TwinCAT system in run mode.

TwinCAT Sy¥stem Hanager

-\‘__t

‘i) Bestart TwinCAT System in Eun Mode
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39) Open the project created before TwinCAT PLC Control is established and select Online > Login or
press F11 to display the dialog box asking whether to download the new program.

= " ;
22| 8| 0O 2E[Ss|S5R]  |Z0]8] o]k

0001|PROGRAR MAIN

(SR | (oo
“5[Z] MAIN [PRG) (0003  Ctiward — ATS%0< UINT:
(0004  ModeSel  AT%0% SINT:
(0005 “elSet AT%%0% UDINT:
(0006  PosSet AT%0% DINT;
i,

0008 Statword AT UINT,
0oog Acttdode ATEPSINT,

0ot Actvel AT DINT,
0011 ActPos ATZDINT,
0012 ActCur AT UINT,

|

Ho Cancel

<0 ¥

Implementation of task 'Standard'

POU indices:8Y (422)

Size of used data: 40 of 1048576 bytes (0.00%<)
Size of used retain data: 0 of 32768 Indes (0.00%)
0 Errar(s). 0%Waming(s)

- PDUSI.[: Data t_l,lp..l\r"isualiz.. I% Flesourc..l £ | >

[ argel 2 5.20.41.238.1.1), Fun Time: 1TwinCAT Funning SRR k7] [OMLINE:

|

v

40) Select Online > Run or press F5 to run the user PLC program.

= TwinCAT PLC Control - ezample.pro* — [NATN (PRC-ST)]

B rile Edit Project Insert Extras Online Hindow Help x
2= 8| Bl@]eBSSARm % [5|6|mm/mw

000 Chrlward (20B0) = 1640000 A~
0002 Modesel (%0B2) = 16400

|0003]  “elSet(*CB4) = 16400000000

10004  PosSet(%0B8) = 16400000000

|0005|  Statword (34I1B0) = 1620000

il Acthvode (%1B2) = 16400

] Actvel (%IB4) = 16#00000000

il ActPos (221B8) = 16800000000

ActCur (%1B12) = 16#0250

count = 1640144

=
=

=
=i

=
(]

=
=
=
7]

=
=
=

=
=

=
=
ra

=
=
o

=
=
Ln

=
=
23]

=
=
=

=
=
.

=
=
=)

£

count = count +1 court = Th#01 44

=
=
=
]

=
=
=
oy

=
=
=
53]

=
=
=
=

=
=
=
=i

=
=
=
=]

=
=
=
7]

=
=
=

=
=

=
=
0

=
=
o

=
=
I

=
=
o

=
=
[=7]

] PDUSI "8 Data t_l,lp..l Yisualiz.. I% Fesourc. I

]

<) ¥ |<3m) >
[OMLME: (510 IEDET [EF

-212-



7 Application Cases

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 input values.

+ TwinCAT PLC Control — example.prox — [EATR (PRG-ST)]

!Eile Edit Project Insert Extras Ornline Window Help -8 X
228 2|00 IS BR8]

0001 Ciriard (25080 =] GROO00 < - 1 G#0006> ~
3 POUs 0002 Mddesel (%002 = 1he00 < = TR s
e (0003~ AeiSet (% GE4 < 1B#000GHE

PosSet (%0BE) = 16400050000

Statward (%IB0) = 164000
ActMade (%IB2) = 16400

Actvel (*:184) = 1680000000
ctPos (*:188) = 16400800000

==
==
==
51

=
=
=
[=5)

=
=
=
=

=]
=
=
[]

=
=
=
=)

=
=
=

=
=

=
=
ra

=
=
wa

=
=
L

=
=
231

=
=
[=3)

=
=
~

=
=
o
£

count:=count+1; count=16#4EDC

=
=
=
s}

=
=
=
ey

=]
=
=
[

=
=
=
[=5)

=
=
=
=

=
=
=
=]

=
=
=
=)

=
=
=

=
=

=
=
ra

=
=
wa

=
=
L

=
=
231

=
=
[=3)

]

] PDUSI "= Data t_l,lp..l Wisualiz... I% Hesourc:..l

>
[ [ONUNE: [5IM [IEOEN [BF

42) Input the value and click OK.

¥rite ¥Yariable “Ctrl¥Word’

QldWalue:  |16H#000G (1] 4

Mew Walue: |IiE Cancel

1l

Bemove

The value entered is displayed in the square brackets behind the original variable. Select Online >
Forced Value or press F7 to write the value forcibly.

Set 6060h to 1, 6081h to 100, and 607Ah to 10485760 (10 revolutions) and set 6040h to 6, 7, 47(0x2f), and
63(0x3f) in sequence to make the motor run.

@ The "Forced value" command must be executed for each written value of a variable. You can
execute the "Forced value" command once after entering all the values for different variables.

Q @ When a new position or velocity reference is required, write the new reference and set 6040h to
Q 47(0x2f) and 63(0x3f) in sequence. The motor runs to the position according to the new reference
no matter whether the previous reference is executed.

NOTE @ To stop the motor, set 6040h to 0.
@ Do not enter values manually. In the toolbar, select Online > Release Force or press Shift + F7,
and variables will be executed according to the PLC program logic.

43) To stop executing the user PLC program, select Online > Stop in the toolbar. To continue editing the
PLC program or exit, select Online > Logout.
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7.3 Connecting SV660C Servo Drive to Inovance H3U CANopen Master

1)

2)

First, open AutoShop and double-click CAN protocol type in the communication port of the project

management interface. Next, select the CANopen master and set Station No. and Baud Rate of the
master.

CAN Config S|

CAN Fort Setting

Protocol

CAWopen [([camink

Communicate Faram
Station No.

Upper computer setting D]:Iial Setting
Statim g3 1 <= Statien HO. <= B3

Eaud Rate

i'l.fpper computer setting D]:Iial Setting

Band 500 - Ebps

Fleasze right click to add the main configz

| t#rite || Read || 0K || Cancel

Right-click CAN(CANopen) and select Add CAN Config in the context menu.

EIE Communication Config
- COMO(Download/HMI K

Open e

Q Instruction Set Add CAN Config
Encrypt/Decrypt

Delete

T

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. H3U axis-control commands control the servo drive in the PDO communication
mode. The PDO adopts synchronous mode by default when the SV660C servo drive is working with
an H3U master. Therefore, you need to check Enable Synchronous Production in this interface and
set the synchronization cycle (15 ms for 8 axes generally) as needed. For other servo drive models,
this option also needs to be checked if the PDO also adopts synchronous mode.



7 Application Cases

H3U

Master Information |Hetwork State

Remote Windows Help
FlElEEICIEIEES

| | | 4 Network Management

Mode ID: 63 =

Baud Rate(bit/s):  S00Kbps -

[ The program is running prohibited SDO, NMT access ["1gnore any errors continue to configure SDO

Synchronous Heartbeat
Double click this Fon to open the

CANopen master fonfiguration [|Enable Heartbeat Production
interface and set ps needed. COB-ID: 16= 80

Production Time(ms): | 300

Synchronization Cyce(ms): 200 2

Window Length(ms): 0

SDO Timeout Node Status Monitor
[¥] Enable Site Manitar

Timeout: 500 ms Monitor Register Start Address(D): 7800

Automatic Alocation PDO Map Register

Automatic Allocation

Slaves receives the map registers start address (D): 7000

Reset PDO Map register
Slaves send the map register start address{D):

7400

4) Ifthe EDS files needed is not in the CANopen device list, add the device ESD needed. To do this,
select the CANopen device list and right-click. In the context menu popped out, select Import EDS,
and in the dialog box popped out, select the EDS device file needed and click Open. The device
added will be displayed in the CANopen device list on the right.

----- E] MDB10_INV_ V1.5
----- E] MD810_REC V12.4
----- ] 15820
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5) Double-click the SV660C in the CANopen device list to add the slave device and CANopen slave.
Then, double-click the SV660C icon in the configuration to open the slave configuration parameter

list.
63
= 4H3U
7
SveBIC
Debug I IV Mapping
Slave Hode | set the axis parameters Receive FIO
Convention
ModeID: 1 =

Enable Expert setting
["]1gnore error and continue configuring SDO [ | Create &ll SDO

[ Mot Initizlized Factory Setting

6) The set the axis parameters interface is shown as follows, which include axis parameters interface
and homing parameters interface.

Debug I I%0 Mapping Module information
Slave Node | set the axiz parameters Receiwe FIO Send FIO Service Data Objects

axis parameters homing parameters

set the homing

homing method:  Homing methar + homing mode: | Absolute homil
homing velodity:  1g mmys homing acceleration: 100 mmjfs 2
homing closing velocity: 2 mm/s homing tmeout; 50000 ms

Homing switch Signal

Positive limit switch

Deceleration point signal
isinvalid, Positive limit
switch is not met

|

|

|

|

Deceleration point signal :
isinvalid , Encountered a i
positive limit switch |

|

|

|

|

T

Deceleration point
signal is valid

B Axis parameters

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.
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Pulses per motor revolution (1)
Number of pulses = x travel distance (in display unit)

Travel distance per motor revolution (3)

Applications with reducers are shown as follows.

(5)

(4)

3>

The calculation formula for devices with reducers is as follows.

Pulses per motor revolution (1)
X Motor gear ratio (5)
Number of pulses = x travel distance (in display unit)
Travel distance per motor revolution (3)
x Working gear ratio (4)

B Homing parameters

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 per motor revolution (1)
x Motor gear ratio (5)
Object dictionary value = x setpoint in the software tool
Travel distance per motor revolution (3) (in display unit)
x Working gear ratio (4)

The relation between preceding parameters and object dictionaries is as follows.

Index Subindex Data Type Description Unit

6098h 0 SINT Homing method -

Speed during search for

6099h 1 UDINT <witch Reference unit/s
6099h 2 UDINT Speed during search for zero Reference unit/s
609Ah 0 UDINT Homing acceleration Reference unit/s’
60E6h 0 USINT Homing method -

7) The object dictionaries needing to be operated in CANopen 402 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 (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.

Q It is recommended to configure the PDO communication to synchronous mode to prevent frame
Q loss caused by interference during communication. The synchronous mode requires synchronous
production to be enabled in the master configuration. To ensure communication stability, ensure

NOTE the network load rate is below 70%.

328 x Number of axes + 79
Network load rate = x 100%
Baud rate x Synchronous cycle
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Configure the RPDOs.

Debug I40 Mapping | Module information
Slave Hode set the axis parameters _ Receive FIO | Send FIO Service Data Objects
NO., MName Index Sub-In...  BitNO,
1 1. receive PDOD parameter 16&#1400

Controlword la #8040 16#00 16

Target velodty 16#60FF 1500 32

Modes of operation 166060 16=00 3
2 2. receive PDO parameter 16#1401

Target position 1656074 16=00 32

Profile velocity 16#6081 16200 32
[[]3 3. receive PDO parameter 16#1402
[Ca 4, receive PDO parameter 16&#1403

[
Add PDO mapping Edit Delete

Configure the RPDOs in the following sequence.

Index Subindex Name
6040h 0 Control word
60FFh™ 0 Target velocity
6060h 0 Modes of operation
607Ah 0 Target position
6081h 0 Target velocity

[1] When MCMOVVEL and MCJOG are not in use, this object dictionary can be replaced by other object dictionaries
with a length of 0x20.

It is recommended to use synchronous mode for PDO communication. The method for setting
synchronous PDO communication of the slave is as follows.
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Synchronization MO.:

Suppression Time(x 100us): | 0

Event Time{x 1ms): |0

ok |

Cancel

Debug I Ih0 Mapping I Module information
Slawe Hode | zet the axiz parameters | Receiwe FOIO | Send PDO Service Data Objects
NO. MName Index Sub-In...  BitNO.
V1 receive PDO parameter 16#1400 Double click the group No.
Con 16 1600 16
Target velodty 16#60FF 1600 32
Mades of operation 166080 16=00 8
2 2. receive PDO parameter 16#1401
- — — —
PDO Property p— p— ﬂ
COB-ID(16#): 201
Transmission Type: =% i ¥ | Set the transmission type to (Type 1 -240)
1 « Set the synchronization No. to 1.

@ : Double-click the group No. to display a dialog box.

2 : Set the transmission type to "Typel-240".

NOTE ®) : Set the synchronization NO. to 1.
Configure the TPDOs.
Debug I Mapping I Module information
Slawve Hode et the axiz parameters Receive FIO | Send FDO Service Data Objects
MO, MName Index Sub-In...  BitNO.
1 1. transmit PDO parameter 16&1800
Statusword 1676041 16700 16
Digital inputs 16#60FD 1600 32
Modes of operation display 16=6061 16#00 8
2 2. transmit PDO parameter 16#1801
Pogition actual value 16#6064 16#00 32
Velocity actual value 162606C 16500 32
Cs 3. transmit PDO parameter 16#1802
D 4 4. transmit PDO parameter 16#1803
|
Add PDO mapping Edit Delete
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Configure the TPDOs in the following sequence.

Index Subindex Name

6041h 0 Status word
60FDh™ 0 Digital inputs
6061h 0 Modes of operation
6064h™? 0 Position actual value

606ch 0 Velocity actual value

[1] This object dictionary can be replaced by other object dictionaries with a length of 0x20.
[2] This object can be replaced by 60FCh.

The setting mode of TPDOs is similar to that of RPDOs.

The EDS is configured based on the preceding sequence by default. Pay attention to the preceding
configuration sequence when adding new objects. A wrong sequence will cause failure of H3U axis
control commands. The preceding configuration sequence does not apply to PLCs made by other
manufacturers.

8) Download the CANopen configuration to H3U. The H3U starts slave configuration based on the pre-
defined configurations. The 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.

| lebug I40 Mapping Module information
Slave Fode zet the axiz parameters | BReceiwe FIO Send FIO Service Data Objects
Convention
MNode ID: 1 =

Enable Expert setting

[ 1gnore error and continue configuring SDO [ Create All SDO

[T Mot Initialized Factory Setting

Tebug I40 Mapping Module information |

Slawe Hode I zet the axisz parameters Receive FIO Send FDO Service Data Objects
MO, Index Sub-In... MName Value Bit MO. Download =
1 161000 16500 Device type Ox00020192 32 *
2 16#1018  16#01 Vendor ID 0x00000389 32
3 16#1018  16#02 Product code 0x000D0107 32
o 16#1018 16#03 Revision number 0x19203800 32
5 161400 16#01 Disable PDO Ox80000201 32 *
[ 16#1401 16#01 Disable PDO 0xB80000301 32 = 5
7 16%1402 16#01 Disable PDO 0x30000401 32 =
B 161403 16#01 Disable PDO 0x380000501 32 =
n 1S H1£nn A€ =nn Clmmr AN s o (et lal =1 =
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7 Application Cases

Monitoring on the device state and reading/writing of the slave object dictionaries are available during
commissioning.

&

NOTE

| Slawe Hode I zet the axiz parameters Receiwve FIO Send FDO Service Data Objects
i Tebug IO Mapping Module information
MMTCommand
Start Node Stop Node Pre-run

1 Start Monitor |

Click to start monitoring

Reset Mode Reset Communication

Service Data ObIects(SDO) i the index/sub-index of the target object dictionary

Subindex16#: -
Value: Hex - Bit Length:
Result; Click Read SDO or Write SDO as needed
— —
3 Read SDO Write 50O
Diagnosis
Online State: 500 Error Steps:

Diagnostic String:

Emergency error message:

Create time Error code(...  Error register{16%)  Manufacturers erro...

Step 1: Click Start Monitor.
Step 2: Write the index/subindex of the object dictionary to be operated in the input box of Index16#.
Step 3: Click Read SDO or Write SDO as needed.
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