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Preface

Preface

Thank you for purchasing Inovance 1S620P series of servo drive configured with the CANopen field bus
function.

Based on the general Inovance 1S620P servo drive, the IS620P-CANopen is added with the CANopen bus
communication function, which covers all products of the series. This product can be connected to the
high-speed CANopen communication network and implement bus control on site.

This user guide introduces applications related to the CANopen function. For other general functions,
see the IS620P Series Servo Advanced User Guide . Contact our technical personnel if you have any
question during use.

Inovance commits itself to continuous product improvement. Therefore, this user guide is subject to
change without notice.

Notes

@ 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.

€ Thedrawings 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.

@ If the 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.
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Date

Version

Revision

April 2017

A00

First release

October 2018

A01

Updated the logo.

February
2020

A02

@ Chapter 1: Modified the servo drive nameplate and added with profile torque mode.
4 Chapter 3: Modified the system setting parameter table.

@ Chapter 4: Modified the units of 606Bh, 606Ch, 609Ah, 6099h. Modified the
conversion factor of each mode to 6091h and all the diagrams involved. Deleted
original sections 4.1.1 to 4.1.4. Added with a new section 4.1.1.

Modified the descriptions of 605Ah and added with 605Dh in section 4.2.4.
Modified the descriptions and added with descriptions of software limit function
and acceleration/deceleration settings in section 4.5.

Modified diagrams in "6098h = 4", "6098h = 6", "6098 = 7 (mode 2)" and "6098 = 10
(mode 1)" in section 4.6.4.

Modifed the name of 6060h in section 4.7.

Modified the descriptions of 6040h and 6041h in section 4.9.2.

Added section 4.1 "Keypad display"

@ Chapter 6: Added with object groups 2011h, 2012h, 202Dh, 202Eh, 2030h, and 2031h.
@ Chapter 7: Added with section 7.3 and modifed descriptions in 7.2.

@ Added with 605Dh, 6074h. Modified 6041h, 605Dh, 6072h, 607Fh, 6081h, 6083h,
6084h, 6085h, 6087h, 6098h, 6099h, 609Ah, 60C5h, 60C6h, 1018h, and 200Ch. Deleted
6093h to 6097h.

@ The "Halt" function is changed from "Not supported" to "Supported". The "User
unit" is changed to "Reference unit".

@ Deleted the original Appendix A.
€ Modified the parameter starting with H18, H19, H1A and H1B to H2D and H2E.
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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 Ply 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
ACAUTION Py y

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 not install 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.




Safety Instructions

Storage and Transportation

ACAUHON

@ 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.




Safety Instructions

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 a fire.

€ 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.

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.
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Safety Instructions

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.




Safety Instructions

Safety Signs

B Description of safety signs in the user guide

>DEE@=

Sy

[ ]
«=+'15min

Danger!

High voltage!

Reliably ground the system and equipment.

High temperature!

Prevent personal injuries caused by machines.

Wait 15 minutes before further operations.

B Description of safety signs on the equipment

Read the user guide before installation and operation.

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

fa ks
DANGER
R

Hazardous
Voltage

R =
High
Temperature

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

@ Do not touch terminals within 15 minutes after power-off. Failure to
comply may result in electric shock.

@ Do not touch the heatsink after power-on. Failure to comply may result

in the risk of burn.
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1 Product Information

1 Product Information

1.1 Nameplate and Model of Servo Drive

1620 P S 5RS | - CO

Code Series No. Code Customized Specification
15620 Servo drive co CANopen
Code Product Type
P Pulse type
Code | Voltage Class Code Installation Mode

| Baseplate (standard)

S 220V

T 380V
Code 1R1 1R6 2R8 3R5 5R4 5R5

Rated output
current

L1A 16A 2.8A 3.5A 54A 55A

TR6 8R4 012 017 021 026

T6A 8.4A 12A 17A 21A 26A

Vs

senodive __» MODEL:  IS620PS5R5!
INPUT:  3PH AC 200-240V 3.7A 50/60Hz

1PH AC 200-240V 7.9A 50/60Hz
Rated output ——» OUTPUT: 3PH AC 0-240V 5.5A 0~400Hz 750W

serio.——> SN IR RN

Suzhou Inovance Technology Co., Ltd.

Rated input ———

Figure 1-1 Naming and nameplate description of servo drive

1.2 Performance Parameters

Table 1-1 Performance parameters

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

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

Maximum number of sites 63
CAN frame length 0 to 8 bytes

Application layer CAN frame

Data frame, remote frame
type

Terminal matching resistance | 120 Q

CiA-301 V4.02: CANopen application layer and communication protocol
Supported sub-protocol ) )
DSP-402 V2.0: driver and motion control sub-protocol




1 Product Information

Item

Description

Supported service

NMT: network management system

SDO: service data object

PDO: process data object

Device monitoring: including node protection and heartbeat

SYNC: including synchronization generator and synchronous receiving, which is used
in PDO transmission

PDO transmission type

Time trigger, event trigger, synchronous trigger

Number of supported PDOs

4 RPDOs, 4 TPDOs

SDO transmission mode

Accelerated SDO transmission, fragmented SDO transmission

Supported servo drive mode

Profile position mode
Profile velocity mode
Profile torque mode
Homing mode

Interpolated position mode

The CANopen communication function of the IS620P series of servo drive supports seven baud rates.
The communication distance and baud rate are related to communication cables.

Table 1-2 Supported baud rates

Baud rate (bps) M

500K 250K 125K 100K 50K 20K

Length (m) 25

100 250 500 500 1000 1000

Table 1-3 Relation between CAN communication transmission distance, rate, and number of nodes

No. Transmission distance Rate Number of nodes Cable diameter
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’

For CAN communication, cables of different diameters have little impact on the transmission distance.
However, cable diameters must be large. Table 1-4 lists the transmission distance between two nodes
under different cable diameters and rates.

Table 1-4 Relationship between cable diameters and transmission distance

Cable diameter 500 Kbps 1 Mbps
3x0.3mm? 95m 30m
3x0.5mm? 95m 30m
3x0.75 mm? 100 m 30m

13-
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2 Wiring

The two RJ45 terminals of the ISP620 servo drive are CANopen communication ports and CN3 and CN4
ports of general products. Figure 2-1 shows the ports.

Figure 2-1 CANopen communication ports of the IS620P servo drive

Pins of the two ports are internally connected. Table 2-1 lists definitions of the pins. CAN interface
connectors are configured with at least the CANH, CANL, and CGND pins.

Table 2-1 Pin definitions of communication signal connectors

Pin No. Pin Description Terminal Pin Layout
1 CANH
CAN communication port
2 CANL 1
3 CGND CAN communication ground 2
4 |Rs4ss+ 3
RS485 communication port 4
5 RS485-
RS232 transmit end, which is connected to 5
6 RS232-TXD - ’
the receiving end of the host controller 6
7 RS232- RS232 receiving end, which is connected to 7
RXD the transmit end of the host controller 8
8 GND Ground
Enclosure | PE Shielding

23
Connecting CGND greatly helps improve the anti-interference performance of CAN ports.
NOTE
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2.1 CAN Communication Cable

1) CAN cable for communicating with PLC

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

[E 7

A B

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

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

RJ45 on Servo Drive Side (A) PLC Side (B)
C icati C icati
ommunication Signal Name Pin No. ommunication Signal Name Pin No.

Type Type
CANH 1 CANH 1

CAN CANL 2 CAN CANL 2
CGND 3 CGND 3

PE (shield network PE (shielded
Encloslure Encloslure

layer) network layer)

2) CAN communication cable for multiple drives connected in parallel

The following figure shows the connecting cable (model: S6-L-T01-0.3) for multiple drives connected in

parallel under CAN communication:

A B

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

in parallel

Table 2-3 Pin connections of the communication cable (model: S6-L-T01-0.3) for multiple drives

connected in parallel (only pins in CAN group used)

RJ45 on Servo Drive Side (A) RJ45 on Servo Drive Side (B)
Comn}l;giacation Signal Name Pin No. Comn;l;;;cation Signal Name Pin No.
CANH 1 CANH 1
CAN CANL 2 CAN CANL 2
CGND 3 CGND 3
PE (shield) Enclosure PE (shield) Enclosure
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2.2 CAN Communication Bus and Multi-node Connection Mode

CANopen master

<0.3m

<0.3m

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

<0.3m

Figure 2-4 CAN communication network topology

<0.3m

<0.3m

CAN transmitters and receivers are mounted on the bus. Each branch must be shorter than 0.3 m.
Otherwise, reflection is caused and communication problems occur.

CANopen master

CANH  CANL  CGND
1200
CANH
CANL
CGND

Figure 2-5 Schematic diagram of CANopen cable

[
00cT

B Itisrecommended that a shielded twisted cable is connected to the bus. A 120 Q terminal matching
resistor is connected to each end of the bus to prevent signal reflection. The shield layer generally
uses reliable single-point grounding.

B Use a multimeter to measure the resistance between CANH and CANL to determine whether the
receiving resistance on site is correct. The normal resistance value is around 60 Q (two resistors are
connected in parallel).

B Up to 64 devices can be mounted under the bus.

-16-
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B 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.

2.3 Twisted Pair Cables Recommended for CAN Communication Cables

B The CAN communication network recommends using twisted pair cables, which can better resist
high-frequency magnetic field noise interference and reduce external radiation of cables. Figure 2
shows the schematic diagram of a twisted pair cable.

D
CANH

CANL

Figure 2-6 Schematic diagram of a twisted pair cable

B The torque D of a twisted pair cable should be smaller than 2 cm. Smaller torque indicates better
anti-interference effect.

B During short-distance low-speed communication, a twisted pair shielded cable can be used to
enhance the anti-interference capability. Both ends of the shield layer are connected to the PE.

B During long-distance high-speed communication, shielded cables are not recommended. This is
because large capacitance exists between the shield layer and the signal cable, which cause delay of
transmission signals.

2.4 Recommended Connection Modes of Different Cables

The twisted pair cable is close

to CGND during cabling.
CANH
CGND
PE

Figure 2-7 Recommended connection mode 1

CANH

CANL \/

CGND \ /
PE

The shied layer is

connected to the PE.

Figure 2-8 Recommended connection mode 2

-17-
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CANL

PE Other unused cables are
twisted together and
connected to CGND.

Figure 2-9 Recommended connection mode 3

CANH
CANL
Other unused cables are
twisted together and
CGND connected to CGND.
PE
The shield layer is connected to
the PE during short-distance
low-speed communication.
Figure 2-10 Recommended connection mode 4
CANH
CANL
Other unused cables are
twisted together and
CGND connected to CGND.
PE

The shield layer is suspended
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 in Figure 2-12.

Terminal
Shield layer resistance
T |
i120 Qi
| |
| \ ﬂ }
“ “‘ “ “ 1 |
AV, WAV \y//' el
/ Ty v
CANH ) CANL CGND 123456738 123456738
o CANH CANL CGND GND CANH CANL CGND GND
ne end of the
H H3U shield layer is
grounded . 2
e DIP switch of the (recommended). Servo drive Servo drive
terminal resistor is set to ON. The ground cable cannot
Master share the ground with Slave Slave

high-power devices.

Figure 2-12 Correct CAN connection method

-18-
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A CAN communication terminal resistor is embedded in the PLC and therefore the corresponding

QO 1
DIP switch must be set to ON.

2) Itis recommended that the shield layer is grounded at one end.

NOTE
Do not connect the CGND terminal of the host controller to the CGND terminal of the servo drive.
Otherwise, the devices are damaged.
Terminal
Shied layer Shied layer rgsjﬁt?pfe
11200

|
-

1 23456 78

/ V
/
CANH O CANL CGND / 123456 7 8
/ Oneend of the CANH CANL CGND GND CANH CANL CGND GND
H /" shield layeris
H3U grounded . .
, , 7777 (recommended). Servo drive Servo drive
The DIP switch of the terminal
resistor is set to ON. The ground cable
cannot share the ground
Master with high-power Slave Slave
devices.

Figure 2-13 Wrong CAN connection method

2.6 Description of 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 CGND of Inovance devices, as shown in Figure 2-8.

Other devices

1S620P-CO
CANH CANH

CANL CANL

CGND GND/

/ coM

CAN shares the
ground with other
circuits.

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

2.6.2 No CGND for CAN and Other Ports of Devices

CGND is not connected to any cable. A cable that is not smaller than AWG12 is used to connect PEs of
devices. The cable is more than 5 cm away from the CAN communication cable, as shown in Figure 2-9.

Other devices

1S620P-CO
CANH CANH
CANL CANL
CGND
uspended
GND cable
>5cm
PE L PE

The specification of the PE
cable must be higher than
AWG12.

Figure 2-15 CAN of other devices without port for connecting GND
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2.7 Recommended Layout of CAN Communication Cables

CAN communication is susceptible to interference. If field layout is close to interference sources,
problems may occur.

Cabinet backplane Cabinet backplane

Servo drive

Other devices

CAN

u/v/wW R/S/Tcabling

D1 D2

Figure 2-16 Recommended cabling mode

B Interference cables and CAN cables should be deployed along the vertical direction. During parallel
cabling, the distance D1 between the R/S/T cable and the CAN signal cable must be longer than 20
cm and the distance D2 between the U/V/W cable and the CAN signal cable must be longer than
50 cm. If interference cables are deployed closely along the backplane of the cabinet, the distance
between the CAN communication cable and the backplane of the cabinet must be longer than 1 cm.

B After cables are led out of the cabinet, the R/S/T power cable, U/V/W power cable, and CAN
communication cable are deployed respectively in three cable troughs. The distance L3 between
cable troughs must be longer than 20 cm. If interference cables and CAN communication cables are
deployed in the same cable trough, the preceding principles are followed for the distance between
the cables.
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The following figure shows the CANopen use and setting flowchart.

Start

4

Import an EDS
file.

Set system
parameters.

A 4

Set
communication
parameters.

Configure PDOs.

Start a remote
node.

End

See the document about
the host controller.

See Section 3.2.

For NMT error control, namely heartbeat or node
protection, see Section 3.3.2.

For the emergency object service (EMCY), see
Section 3.7.

For description of PDOs, see Section 3.5.
For description of synchronization
object (SYNC), see Section 3.6.

See Section 3.3.1 NMT Service.

Figure 3-1 CANopen use and setting flowchart

[Q For details on how to use SDOs, see 3.4 Service Data Object (SDO)".

NOTE

3.1 Overview of the CANopen Protocol

CANopen is an application layer protocol of the network transmission system based on CAN serial bus.
It complies with the ISO/OSI standard model. Different devices in the network exchange data through
the object dictionary or objects. The master obtains or modifies data in the object dictionaries of other
nodes through PDOs or SDOs. Figure 3-2 shows the CANopen device model.
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CAN bus 1/O
Communication Object dictionary Application DI —
interface
PDO Data type Application «—
— EDO ial functional <«—> Communication <«—> Device sub-protocol
ogjeeccli e diel] object implementation 7 >
NMT object Application object -l >

Figure 3-2 Schematic diagram of CANopen device model

3.1.1 Object Dictionary

Object dictionary is the most important part in device specifications. It is an ordered set of parameters
and variables and includes all parameters about device description and device network status. A group
of objects can be accessed in an ordered and pre-defined way through the network.

The CANopen protocol adopts an object dictionary with a 16-bit index and an 8-bit index. Table 3-1
describes the structure of the object dictionary.

Table 3-1 Structure of the object dictionary

Index Object

000 Not used

0001h—001Fh | Static data type (standard data type, for example, Boolean and Integer16)

Complex data type (predefined structure consisting of simple types, for example, PDOCommPar

0020h—003Fh
and SDOParmeter)

0040h—005Fh | Complex data type specified by the manufacturer

0060h—007Fh | Static data type specified by the device sub-protocol

0080h—009Fh | Complex data type specified by the device sub-protocol

00AOh—OFFFh | Reserved

Communication sub-protocol area (for example, device type, error register, and number of

1000h—1FFFh
supported PDOs)

2000h—5FFFh | Sub-protocol area specified by the manufacturer (for example, parameter mapping)

6000h—9FFFh | Standard device sub-protocol area (for example, DSP-402 protocol)

AOOOh—FFFFh | Reserved

0000h-OFFFh
Data parameters

1000h-1FFFh
Communication
object area

Store general communication
parameters.

Object dictionary <

2000 h-5FFFh
Manufacturer-defined
object area

Correspond to parameters of Inovance
servo drive.

6000 h-9FFFh
Sub-protocol object
area

Common area, storing DSP 402 protocol
parameters of the drive.

Figure 3-3 Structure of CANopen object dictionary
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The mapping between parameters of Inovance servo drive and the object dictionary is as follows:
Object dictionary index = 0x2000 + Parameter group No.
Object dictionary sub-index = Hexadecimal of offset in the parameter group + 1
Example:
The parameter H02-10 corresponds to the object 0x2002-0B in the object dictionary.
Each object in the dictionary is described based on the types.
Example:
For example, the object 607Dh configured with software position limit describes the minimum position

limit and the maximum position limit. The object is defined as follows:

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

Index Sub-index Description Meaning
Number of sub-indexes for software Quantity of object data, not including the
607Dh 00h e .
absolute position limit object
Mini ition limit (in absolut
607Dh 01h Minimum software absolute position limit inimum position limit (in absolute

position mode)

. . .. | Maximum position limit (in absolute
607Dh 02h Maximum software absolute position limit P (

position mode)

3.1.2 Common Communication Objects

1) 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 nodes in the network. It
implements node status control, error control, and node startup.

2) SDO
An SDO includes a receiving SDO (R-SDO) and a transmitting SDO (T-SDO).

By using indexes and sub-indexes, SDOs enable clients to access entries in the object dictionary of
devices.

B SDOisimplemented through multi-domain CMS objects in the CAL and allows transmitting data of
any length. When the data size exceeds four bytes, the data is segmented into several packets.

B The protocol confirms the service type and generates a response for each message. An SDO request
and a response packet always contain eight bytes.

3) PDO
APDO includes a receiving PDO (RPDO) and a transmitting PDO (TPDO).

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

B Each CANopen device has eight default PDO channels, that is, four TPDO channels and four RPDO
channels.

B PDOs support synchronous transmission and asynchronous transmission. Which transmission
mode is used is determined by PDO communication parameters.

B The content of a PDO message is predefined and is determined by PDO mapping parameters.

203-
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4)  Synchronization object (SYNC)

A synchronization object is a packet periodically broadcast by the CANopen master station to the CAN
bus and is used to provide basic network clock signals. Each device determines whether to use the
object to synchronize with other network devices based on its configuration.

5) Emergency packet (EMCY)

In the case of a communication failure or application failure, an emergency packet is sent.

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, namely a 4-bit parameter and a 7-bit node address. Table 3-3 describes the
COB-ID.

Table 3-3 Composition of COB-ID

10 9 8 7 6 5 4 3 2 1 0

Parameter Node ID

Each CANopen communication object has its default COB-ID, which can be read through SDO. Some
COB-IDs can be modified through SDO. Table 3-4 lists COB-IDs.

Table 3-4 COB-IDs

Communication Object Parameter Node Address COB-ID Object Index
Network management 0000b 0 Oh
Synchronization object 0001b 0 80h 1005h, 1006h
Emergency packet 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
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
Network management error
control 1110b 1to 127 700h + Node ID 1016h, 1017h

Example:

The COB-ID of TPDO2 of slave station 4 is 284h (=280h+4).
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3.2 System Settings

Related parameters of the IS620P servo drive must be set so that the servo drive can access the CANopen
field bus network correctly.

Table 3-5 Parameters in system settings

Para. No. Name Range Default

0: Speed mode
1: Position mode
2: Torque mode
3: Speed mode - Torque mode
H02 00 Control mode
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

120K
150K
: 100K
:125K

0
1
2
CAN 3
4: 250K
5
6
7

HOC 08 communication

rate
:500K

1 1M
1M

Saving parameters | 0: Not save

HOC 13
to EEPROM 1: Save parameters

3.3 Network Management (NMT) System
The NMT initializes, starts, and stops a network and devices in the network. It belongs to the master/

slave system. There is only one master NMT node in the CANopen network. A CANopen network that
includes the master can be configured.

3.3.1 NMT Service

CANopen works according to the state machine specified by the protocol. Some data is automatically
converted inside and some data must be converted by the master NMT node by sending packets.
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Start or reset hardware

T m

[

‘ - Reset

‘ Initializing ——» Resetthenode —» communication <L:—7(‘Ek>
[

Run

Figure 3-4 NMT state machine

In Figure 3-4, conversion marked with a letter is implemented through NMT packets and only the master
NMT node can send NMT control packets. Table 3-6 describes the packet format.

Table 3-6 NMT packet format

Data/byte
COB-ID RTR

0 1

0x000 0 Command word Node_ID

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

The data area consists of two bytes. The first byte is a command word that indicates the control role of
the frame. Table 3-7 describes the command word.

The second byte is the CANopen node address. When the byte is 0, the byte is a broadcast message and
all slave devices in the network are valid.

Table 3-7 Command words of an NMT packet

Command Word Conversion Code Description
0x01 A Instruction for starting a remote node
0x02 B Instruction for stopping a remote node
0x80 C Instruction for entering the pre-operation status
0x81 D Instruction for resetting a node
0x82 E Instruction for resetting communication

After being powered on, the device automatically enters the initialization status, including initializing,
resetting node, and resetting communication. The device is initializing and loading parameters of
modules. After the node is reset, the area defined by the object dictionary manufacturer and the sub-
protocol area are restored to the values saved previously. After communication is reset, communication
parameters in the object dictionary are restored to the values saved previously.

Later, the device sends Boot-up and automatically enters the operation status. The main configuration
nodes are in this status.
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After configuration is complete, the node needs to send an NMT packet to enter the operation status.
When CANopen is working properly, CANopen is in the operation status. All modules should work

properly.
When the master NMT node sends a stop node packet, the device enters the stop status. In CANopen
communication, only the NMT module is working properly.

Table 3-8 lists CANopen services under various NMT status.

Table 3-8 CANopen services under various NMT status

Service Pre-operation Operation Stop
Process data object (PDO) No Yes No
Service data object (SDO) Yes Yes No
Synchronization object (SYNC) Yes Yes No
Emergency packet (EMCY) Yes Yes No
Network management (NMT) 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 detect the status of
devices, including node protection, life protection, and heartbeat.

ZQ@ @ Life protection and heartbeat cannot be used at the same time.

@ Theintervals of node protection, life protection, and heartbeat should not be set to smaller
NOTE values in case network load is increased.

1) Node/life protection

In the node protection status, the master NMT node periodically queries the status of slave nodes. In the
life protection status, slave nodes monitor the status of the master through the interval of the received
remote frame used to monitor slave nodes. Node protection complies with the master/slave model. A
response must be provided for each remote frame.

The objects related to node/life protection include the protection time 100Ch and life factor 100Dh.
The value of 100Ch is the remote frame interval (unit: ms) in the node protection status under normal
conditions. The product of 100Ch and 100Dh decides the latest time of query by the master. Normally,
node protection can be implemented. When 100Ch and 100D of a node are non-zero values and a node
protection request frame is received, life protection is activated.

27-
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Master NMT

Slave NMT Slave NMT

node 1 node 2

Slave NMT Slave NMT

node 3 node 4

Figure 3-5 Schematic diagram of node protection

As shown in Figure 3-5, the master sends a node protection remote frame at the interval of 100Ch. Slave
nodes must respond to the remote frame. Otherwise, slave nodes are considered to be disconnected.

If slave nodes do not receive a node protection remote frame from the master within the time 100Ch x

100Dh, the master is considered to be disconnected.

Table 3-9 describes the remote frame sent by the master NMT node.

Table 3-9 Node protection remote frame

COB-ID

RTR

0x700+Node_ID

Table 3-11 describes the response packet returned by slave NMT nodes. The data segment is a status

word consisting of one byte.

Table 3-10 Node protection response packet

COB-ID

RTR

Data

0x700+Node-ID

0

Status word

Table 3-11 Description of status of the response packet

Data Bit Description
bit7 It must be set to 0 or 1 alternatively.
4: Stopped
bit6-bit0 5: Operation status
127: Pre-operation status

ZQ It is recommended that the protection time 100C should be longer than 10 ms and the life factor

must be greater than or equal to 2.

NOTE
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2) Heartbeat

The heartbeat mode adopts the producer/consumer model. The CANopen device can send heartbeat
packets based on the interval (unit: ms) set by the producer heartbeat interval object 1017h. In the
network, there is always a node configured with the consumer heartbeat function, which monitors
the producer based on the consumer time set by the object 1016h. Once the producer heartbeat is not
received from the corresponding node within the consumer heartbeat time, the node is considered to
encounter a failure.

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

Master NMT
node

Slave NMT Slave NMT Slave NMT Slave NMT
node 1 node 2 node 3 node 4

Figure 3-6 Heartbeat diagram

The master sends a heartbeat packet based on the producer time. If slave nodes that monitor the master
do not receive the heartbeat packet within the time of 1016h sub-index, the master is considered to be
disconnected. The time of a 1016h sub-index must be longer than or equal to the producer time of the
master multiplied by 1.8. Otherwise, a message indicating that slave nodes consider the master to be
disconnected may be reported.

Slave nodes send a heartbeat packet at the interval of 1017h. If the master that monitors the slave nodes
or anther slave node does not receive the heartbeat packet within the consumer time, the slave nodes
are considered to be disconnected. If 1017h multiplied by 1.8 is smaller than or equal to the consumer
time of the master that monitors the slave nodes, a message indicating that the slave nodes are
disconnected may be reported.

Table 3-12 describes the format of a heartbeat packet. The data segment includes only one byte. The
most significant bit is permanently set to 0 and other bits are consistent with the status of the response
packet.

Table 3-12 Heartbeat packet

COB-ID RTR Data

0x700+Node-ID 0 Status word
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The IS620P servo drive is both a heartbeat producer and a heartbeat consumer. It can serve as the
heartbeat consumer of up to five different nodes. It is recommended that the heartbeat producer time
be set to a value not smaller than 20 ms, and the consumer heartbeat time should be set to a value that
is not smaller than 40 ms and is more than 1.8 times of the producer heartbeat time.

3.4 Service Data Object (SDO)

An SDO is associated with the object dictionary through object index and sub-index. Based on the SDO,
you can read the object content in the object dictionary or modify object data when conditions allow.

3.4.1 SDO Transmission Framework

SDO transmission 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 SDO requires at least two CAN packets and
the CAN identifiers of the two CAN packets are different. Figure 3-8 shows the SDO transmission model.

SDO client SDO server
Request
T_SDO f[———— COB-ID | Data ———) R_SDO
Response
R_SDO COB-ID | Data ———| T.SDO

Figure 3-7 Data exchange between an SDO client and the SDO server

3.4.2 SDO Transmission Packet

An SDO can be transmitted using data consisting of not more than four bytes or using data consisting of
more than four bytes. For the former, the accelerated SDO transmission mode is adopted,; for the latter,
the segmented or block transmission mode is adopted. The IS620P servo drive supports only accelerated
SDO transmission and segmented transmission.

An SDO transmission packet consists of a COB-ID and a data segment. It can be seen from Table 3-4 that
the COB-IDs of the T_SDO packet and R_SDO packet are different.

The data segment adopts the little endian mode, that is, less significant bits are arranged in front of
significant bits. The data segments of all SDO packets must consist of eight bytes. Table 3-13 describes
the format of an SDO transmission packet.

Table 3-13 Format of an SDO transmission packet

COB-ID Data

0 1 2 3 4 5 6 7

580h+Node_ID/

600h+Node_ID Command
code

Index Sub-index Data

The command code specifies the transmission type and transmitted data length of the SDO; the index
and sub-index indicate the position of the SDO in the list; the data indicates the value of the SDO.
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1) Writing SDO transmission packets in accelerated mode

If data consisting of not more than four bytes is read or written, accelerated SDO transmission is
adopted. Depending on the read/write mode and data length, transmission packets are different. Table
3-14 describes an SDO packet that is written in accelerated mode.

Table 3-14 SDO packet that is written in accelerated mode

COB-ID 0 1 2 3 4 5 6 7
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 index Abort code
24
"-"indicates data exists but is not considered. It is recommended that 0 is written.
NOTE
Example:

If the slave station ID is 4, write the speed value 60FFh-00 in speed mode by using an SDO. The value
that is written is 1000, namely 0x3E8. The packet sent by the master station is as follows. (All data is in
hexadecimal.)

Table 3-15 Example of a packet sent by the master station

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 packet:

Table 3-16 Packet returned by the servo drive if the write operation is normal

COB-ID 0 1 2 3 4 5 6 T

584 60 FF 60 00 00 00 00 00

If the type of data that is written does not match, the fault code 0x06070010 is returned. The packet is as
follows:

Table 3-17 Packet returned if the type of data that is written does not match

COB-ID 0 1 2 3 4 5 6 7

584 80 FF 60 00 10 00 07 06

2) Reading SDO transmission packets in accelerated mode

When an SDO packet consisting of not more than four bytes is read, the accelerated mode is adopted.
Table 3-18 describes the SDO packet read in accelerated mode.
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Table 3-18 Format of SDO packet read in accelerated 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 ID is 4, read the maximum rotational speed limit H06-07 of the parameter by using
an SDO, that is, the SDO is 0x2006-08. The packet sent by the master station is as follows. (All data is in
hexadecimal.)

Table 3-19 Example of a packet sent by the master station

COB-ID 0 1 2 3 4 5 6 T

604 40 06 20 08 00 00 00 00

The default value of the maximum rotational speed is 6000 rpm, that is, 0x1770. Normally, the following
packet is returned:

Table 3-20 Example of a packet returned for the maximum rotational speed

COB-ID 0 1 2 3 4 5 6 7

584 4b 06 20 08 70 17 00 00

If the command word that is written does not match, an invalid command word error is returned, in
which the fault code is 0x05040001. The packet is as follows:

Table 3-21 Packet returned if the command word that is written does not match

COB-ID 0 1 2 3 4 5 6 T

584 80 06 20 08 01 00 04 05

3) Reading SDO transmission packets in segmented mode

If an SDO consists of more than four bytes, the SDO is read in segmented mode. The structure of a packet
transmitted in segmented mode is similar to the structure of a packet transmitted in accelerated mode.
The start frame is the same as the frame in accelerated transmission. Table 3-22 describes the structure
of a start packet that is transmitted.

Table 3-22 Structure of an SDO start packet that is transmitted

COB-ID 0 1 2 3 4 5 6 7
Client — 600h+Node_ID 40h Index Sub-index -
Normal 41h Data length
<« Server 580h+Node_ID Index Sub-index
Abnormal 80h Abort code
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During transmission, the trigger bit (bit 6) of the command code sends 0 or 1 alternatively. This rule must
be maintained so that slave nodes can respond to the packet. Table 3-23 describes the packet structure
during transmission.

Table 3-23 Structure of a packet during SDO transmission

COB-ID 0 1 2 3 4 5 6 7
Client — 600h+Node_ID | 60h - - - - - - -
Normal 00h Data length
<« Server 580h+Node_ID
Abnormal 80h Index Sub-index Abort code
Client — 600h+Node_ID | 70h - - - - - -
Normal 10h Data length
< Server 580h+Node_ID
Abnormal 80h Index Sub-index Abort code

The response packet of the last frame transmitted in segmented mode includes the last frame identifier
and valid data length of the last frame.

Table 3-24 Structure of the transmitted packet.

COB-ID 0 1 2 3 4 5 6 T

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 - - - -

0Bh/1Bh Data - - - . -

0Dh/1Dh Data - - - - - _

Abnormal 80h Index Sub-index Abort code
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3.5 Process Data Object (PDO)

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

Figure 3-8 shows the PDO mapping configuration flowchart.

Start

. e e Enter1for the highest bit of COB-
Invalid PDO ID of the PDO.
4
Clear original | e  Enter0for sub-index 0 of mapping
mapping content. objects.
v
Enter PDO e e  Enter mapping parameter sub-indexes 1-
mapping content. 8 based on mapping definitions.
A
En;S;;tE:rtgFal e Enterthe number of mappings entered in
mabDi P B the previous step to the mapping object
pping objects :
of the PDO. sub-index 0.
A
valid DO | - e Enter 0 for the highest bit of COB-ID of the
PDO.
v
End

Figure 3-8 PDO mapping configuration flowchart

3.5.1 PDO Transmission Framework
PDO transmission complies with the producer/consumer model, that is, in the CAN bus network, the

TPDO generated by the producer may be received by one or more consumers on the network based on
the COB-ID.
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PDO PDO PDO PDO
consumer 1 consumer 2 consumer 3 producer
RPDO RPDO RPDO RPDO

T I E—

Figure 3-9 Transmission model

At present, in the IS620P servo drive, CANopen communication only supports point-to-point PDO
transmission.

3.5.2PDO

Depending on receiving and transmitting, PDOs can be divided into RPDOs and TPDOs. The final

PDO transmission mode and content are determined by communication parameters and mapping
parameters. The IS620P servo drive uses four RPDOs and four TPDOs to transmit PDOs. Table 3-25 lists
related PDOs.

Table 3-25 Table 3-25 PDOs of IS620P servo drive

Description 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 the PDO, includes a control bit and identifier data and
determines the bus priority of the PDO. The COB-ID is on the sub-index 01 of communication parameters
(RPDO: 1400h-1403h, TPDO: 1800h-1803h). The most significant bit decides whether the PDO is valid.

The highest bit of o L
COB-ID of the PDO is 1. Indicating that the PDO is invalid.

Whether the
PDO is valid

The highest bit of Indicating the PDO is valid and data
COB-ID of the PDO is 0. can be transmitted.

Figure 3-10 Description of PDO validity

The 1S620P servo drive only supports point-to-point PDO transmission. Therefore, the less significant
seven bits of the COB-ID must be the station address of the node.
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Example:

For the node whose station ID is 4, when TPDO3 is invalid, its COB-ID should be 80000384h. When 384h is
written for the COB-ID, it indicates that the PDO is activated.

2) PDO transmission type

The PDO transmission type is on the sub-index 02 of communication parameters (RPDO: 1400h-1403h,
TPDO: 1800h-1803h) and decides the mode in which the PDO is transmitted. For details, see "4.5 Overview
of Drive Mode"

Triggered by an event
Including data change trigger and periodic
event timer trigger

Asynchronous
transmission

Supported PDO
transmission mode

Synchronous Mainly related to synchronization
transmission frames in the CAN

Figure 3-11 Supported PDO transmission mode

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

Table 3-26 Methods for triggering TPDO and RPDO

Synchronous
Value of Communication Type Asynchronous
Cyclic Acyclic
0 a
1to 240 e
241 to 253
254,255 A

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

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

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

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

3) Disabledtime

Disabled time (unit: us) is set for TPDOs and is stored on the sub-index 03 of communication parameters
(1800h to 1803h) to prevent the CAN from being continuously occupied by PDOs with lower priorities.
After the parameter (unit: us) is set, the transmission interval of one TPDO should not be shorter than
the time corresponding to the parameter.

Example:

If the disabled time of TPDO2 is 300, the transmission interval of TPDOs is not shorter than 30 ms.
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4) Eventtimer

For TPDOs that are transmitted in asynchronous mode (the transmission type is 254 or 255), an event
timer is defined and is on the sub-index 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 in the interval of the event timer, the TPDO is triggered and the event
timer is immediately reset.

3.5.4 PDO Mapping Parameters

PDO mapping parameters include pointers of process data corresponding to PDOs to be sent or received,
including index, sub-index, and mapping object length. The length of each PDO can reach up to eight
bytes and one or more objects can be mapped. The sub-index 0 records the number of objects mapped
by the PDO and the sub-indexes 1 to 8 are mapping content. Table 3-27 defines mapping parameters.

Table 3-27 Definitions of PDO mapping parameters

Bits 31 ‘ ‘ 16 15 ‘ ‘ 8 T ‘ 0

Meaning Index Sub-index Object length

The index and sub-index 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 Mapping between 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 describes the mapping of PDOs by using examples:

Example:

RPDO1 maps three parameters, that is:

Corresponding

Maximum speed limit parameter H06-07

UL T O Data type: Uint 16
Three mapping Modes of operation
parameters of RPDO1 6060h-00h Data type: Int 8

Rotational speed .
60FFh-00h Data type: Int 32

Figure 3-12 Example of PDO1 mapping

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

-37-



-38-

3 Communication Configurations

RPDO 1 Object dictionary

Object L ‘Object N ‘ Object Index |Sub-index|PDO mapping value
1600h 00h 3
1600h 0lh 20060810 h
1600h 02h 60600008 h —
1600h 03h 60FF 0020 h —
2006h 08h Object L <
2006h 0%h Object M
6060h 00h Object N
60FFh 00h Object P <

Figure 3-13 Mapping of RPDO

The mapping mode of TPDOs is the same as that of RPDOs but the direction is opposite. An RPDO
decodes the input based on the mapping, but a TPDO encodes the output based on the mapping.

Example:

TPDO2 maps two parameters, that is:

Valid value of phase Corresponding
current parameter HOB-24
200B-19h Data type: Uint 16

Two mapping
parameters of TPDO2

Machine status word .
6041h-00h Data type: Uint 16

Figure 3-14 Example of TPDO2 mapping

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

Object dictionary

Index | Sub-index| PDO mapping value
1A01h 00h 2 TPDO2
1A01h 01h 200 B 19 10h ObjectP | ObjectY
1A0lh | 02h 604100 10h A
200Bh 19h Object P
200Bh 1Ah ObjectQ
6040h |  00h Object X
» 6041h 00h ObjectY

Figure 3-15 Mapping of TPDO
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3.6 Synchronization Object (SYNC)

The synchronization object (SYNC) is a special mechanism that controls harmony and synchronization
between transmission and receiving of multiple nodes. It is used for synchronous transmission of PDOs.

Figure 3-16 shows the synchronization generator configuration flowchart.

Start

A 4

. ng#?gif;aiion S «  Enter 80h for COB-ID of the
y generator synchronization object(1005h).

A 4

e Theunitisus.

Enter the value of
va e  The parameter cannot be set to 0.

synchronization | — — — — — — — — — — — — — —

period 1006h Otherwise, the next step cannot be
’ performed.
Openthe | «  Enter 40000080h for COB-ID (1005h) of
synchronization | — — — — — th hronizati biect
generator. e synchronization object.
End

Figure 3-16 Synchronization generator configuration flowchart

Q The I1S620P servo drive does not support the synchronization generator whose cycle is shorter than
500 us. It is recommended that the cycle 1 ms is not used.

NOTE

3.6.1 Synchronization Generator

The IS620P servo drive is both a synchronization consumer and a synchronization producer. The
supported objects related to synchronization are the synchronization object COB-ID (1005h) and
synchronization cycle (1006h).

COB-ID of
synchronization object
Support objects (1005 h)
related to

synchronization
Synchronization
cycle
(1006 h)

Figure 3-17 Supported objects related to synchronization

The second high bit of the synchronization object COB-ID decides whether to activate the
synchronization generator.
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The second highest The synchronization generator
bit of COB-ID of the of the node is activated.
synchronization Namely 40000080h for 1S620P

Second highest bit of object is 1. i
COBAD of ] servo drive
Synd(‘)rbojg'cztat'on The second highest ~ The synchronization
bit of COB-ID of the generator is closed.
synchronization Namely 80h for 1IS620P servo
object is 0. drive

Figure 3-18 Activating the synchronization generator

The synchronization cycle (unit: us) is only used for the synchronization generator. It indicates the
interval in which a node generates a synchronization object.

3.6.2 Synchronization Object Transmission Framework

Similar to transmission of PDOs, synchronization objects are transmitted, complying with the producer/
consumer model. The synchronization producer sends a synchronous frame, and other nodes in the CAN
network can receive the synchronous frame as consumers without providing any feedback. In one CAN,

only one activated synchronization generator is allowed. Figure 3-19 shows the transmission framework
of synchronization objects.

Synchronization Synchronization ~ Synchronization  Synchronization
producer consumer 1 consumer 2 consumer 3

I R

Figure 3-19 Synchronization transmission framework

The transmission of synchronization PDOs is closely related to the synchronous frame.

B ForanRPDO, so long as the PDO is received, the received PDO is updated to the application in the
next synchronization.

B Asynchronization TPDO can be transmitted in cyclic synchronization mode or acyclic
synchronization mode.

Figure 3-20 Description of synchronization TPDO

When the transmission type of the PDO is 0, the

Syn;:(};l;l'glri]gus, mapping object content of the PDO is changed and the
PDO is sent in the next synchronization.
Synchronous
TPDO
When the transmission type of the PDO is a value in
Synchronous, the range 1 to 240, so long as the synchronization
cyclic specified by the transmission type is reached, the

TPDO is sent no matter whether data is changed.

Figure 3-21 shows the synchronous transmission model.

‘ Synchronization Synchronous Synchronous and Synchronous and
object RPDO cyclic TPDO acyclic TPDO

Figure 3-21 Synchronous transmission model
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Example:

The transmission type of RPDO1 is 0; the transmission type of RPDO2 is 5; the transmission type of
TPDOL1 is 0; the transmission type of TPDO2 is 20. Once RPDO1 and RPDO2 receive the PDO, RPDO1 and
RPDO2 update the PDO data to the corresponding application in the next synchronization; once the
mapping data of TPDOL is changed, TPDOL is sent in the next synchronization. After TPDO2 experiences
20 synchronization operations, the PDO is sent no matter whether data is changed.

3.7 Emergency Object Service (EMCY)

When an error occurs in a CANopen node, the node sends an emergency packet according to the
standardization mechanism. The emergency packet complies with the producer/consumer model. After
the node fault is sent, other nodes in the CAN may choose to handle the fault. As the emergency packet
producer, the IS620P servo drive does not process emergency packets of other nodes.

Error register It shows the error state of the

(1001h) node. Bits are classified based
on the error.
Objects related to Pre-defined error field
emergency packet (1003 h) Latest errors are stored.
The highestbitof  Emergency packet for
It determines whether to the COB-IDis 1. closing the node
COB-ID of emergency activate the emergency
object packet and decides specific
(1014 h) content of the COB of the
emergency packet.

The highestbitof  Emergency packet for
the COB-ID is 0. activating the node

Figure 3-22 Description of objects related to emergency packet

When a node becomes faulty, the error register and the predefined error code must be updated no
matter whether the emergency object is activated. Table 3-29 describes an emergency packet.

Table 3-29 Description of an emergency packet

COB-ID 0 1 2 3 4 5 6 7

80h + Node_ID Error code Error register | Reserved Auxiliary byte

The error register is always consistent with 1001h.

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

B When the error described in the DSP402 sub-protocol occurs in the servo drive, the error code is
consistent with the one required by DS402 and corresponds to the 603Fh object and the auxiliary
byte is extra description.

B When an error specified by the user occurs in the servo drive, the error code is 0xFF00 and the
auxiliary byte displays 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 Mode

4.1 Keypad Display

Display Name %pci!?:rl]e Meaning
'-, U Run . S_O.N S|gdnal The servo drive is running and the
[C) 0 I~} [Servodrive activate last digit blinks.
o running (S-ON turned ON)
The state of the CANopen state
machine is displayed in the form
1-9 of characters.
':' [ U:;U Communication 1: Initilization
LV 00 ) |[state N 2: Pre-running
(Lst digit) 8: Running
9: Stop
The running mode of the servo
drive is displayed in the form of
hexadecimal numbers, without
blinking.
U:U | 00 0-7 0: Local mode
i Control mode 1: Profile position control
= —|(2nd digit) 3: Profile velocity mode
4: Profile torque mode
6: Homing mode
7: Interpolation mode

4.2 Conversion Factor Setting

B Encoder unit: The direct user of the drive is the motor. Therefore, default units are motor units, for
example:

Motor displacement unit: n (revolutions)
Motor speed unit: rpm (r/m)

Motor acceleration unit: rpm/ms (for example, 10 RPM/ms indicates the motor is accelerated to 1000
RPM from 100 ms)

B Reference unit: The commands sent under drive control and 402 protocol, in which the reference
unitis used. The reference unit is converted to the encoder unit through the gear ratio 6091h.

Reference displacement unit: p (pulse)
Reference speed unit: p/s (pulses/s)
Reference acceleration unit: p/s’ (pulses/s?)
B Userunit

For the sake of convenience, users often use the actual load displacement, speed, and acceleration
units, for example:

Load displacement unit: mm
Load speed unit: mm/s

Load acceleration unit: mm/s?
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User Reference Encoder

unit — (Scaling ratio) — aiic | (Gear ratio) — unit

If motor units are inconsistent with user units, errors may occur during motor running. Therefore, before
operating the servo drive, correctly set conversion factors, through which proportional relations are
established between motor units and user units.

B In profile position mode, the following formula applies if a 23-bit motor needs to run 100 revolutions
(607Ah: 100 x 8388608p) 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 tyo., =A6081/A6084 =2 (s)
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 defined by the numerator 6091-01h and denominator 6091-02h. It can be used
to establish a proportional relation between a load displacement (in reference unit) and a motor
displacement (in encoder unit).

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

The motor is connected to load through a reducer and another mechanical transmission mechanism.
Therefore, the gear ratio is related to the mechanical reduction ratio, mechanical dimension parameters,
and motor resolution. The gear ratio is calculated as follows:

Motor revolutions

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

The gear ratio is used to establish a proportional relation between the specified load displacement and the motor
displacement.

Note: The range of position factor is: 0.001 x Encoder resolution/10000 to 4000 x Encoder resolution/10000. Outside
the range, the Er.B03 error occurs in the drive.

@ Relation between motor position feedback (encoder unit) and load shaft position feedback (reference unit):
Motor position feedback (encoder unit) = Load shaft position feedback (reference unit) x Gear ratio

@ Relation between the motor speed (rpm) and load shaft speed (p/s):

Load shaft speed x Gear ratio 6091h
Motor speed (rpm) = x 60

Encoder resolution

@ Relation between motor acceleration (rpm/ms) and load shaft speed (reference unit/s?):

Load shaft acceleration x Gear ratio 6091h
Motor acceleration = x 1000/60
Encoder resolution
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. Data .
Sub-index | Name Number of Entries S - Data Type Uint8
0
Access RO Mapping NO Data Range 2 Default 2
i Name Motor revolutions Data Data Type | Uint32
Sub-index SruEiE yp
1
Access RW Mapping YES Data Range |0to4294967295| Default 1
i Name Shaft revolutions Data Data Type | Uint32
Sub-index Structure yp
2
Access RW Mapping YES Data Range |0 to 4294967295| Default 1

2 Scaling ratio (user-defined proportion)

Scaling ratio refers to the motor displacement (in reference unit) corresponding to the load shaft
displacement of one user unit.

The scaling ratio is set by the host controller user. You can establish the proportion relation between the
load shaft displacement (user unit) and motor displacement (reference unit) through the scaling ratio:

Motor displacement (reference unit) = Load shaft displacement (user unit) x Scaling ratio

ZQ In the MC056 software, the position factor 6093h, velocity factor 6094h, speed feedback factor 6095h
and acceleration factor 6097h are replaced by the gear ratio 6091h.
NOTE

4.2.2 607Eh: Polarity

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

. Data .
Index Name Polarity - VAR Data Type | Uint8
607Eh

Access RW Mapping YES Data Range | OD Data Range Default 0

Set the polarity of position or velocity references.

Bit7 Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bitl | Bit0

Position reference polarity | Velocity reference polarity | Torque reference feature | NA | NA | NA | N/A | N/A

Bit7=1 indicates the position reference X(-1) reverses the motor in standard position mode or interpolated position mode
Bit6=1 indicates the speed reference (60FFh) X (-1) reverses the motor in velocity mode.

Bit5=1 indicates the torque reference (6071h) X (-1) reverses the motor in torque mode.
N/A: not defined

4.3 Servo Status Control
4.3.1 CiA402 State Machine

The 1S620P CANopen servo drive runs in the specified status only when it is instructed according to the
flow defined in CiA402.

-44-




4 Motion Mode

Start
Stop upon

fault

\ 4

Initialization

Fault

v T

No fault

A
v I

Servo ready

A
4 I

Wait to enable servo

Running

o
- |

A\
Quick stop

Figure 4-1 CiA402 state machine switching diagram

The states are described in the following table.

Table 4-1 Status description

Status Description
o Initialization of the servo drive and internal self-check are complete.
Initialization ) ) . .
Parameters of the driver cannot be set and the drive function cannot be implemented.
No fault exists in the servo drive or the fault is eliminated.
No fault

Parameters of the servo drive can be set.

Servo ready

The servo drive is ready and "rdy" is displayed on the panel.

Parameters of the servo drive can be set.

Wait to enable
serve

The servo drive waits for enabling of servo and "rdy" is displayed on the panel.

Parameters of the servo drive can be set.

The servo drive is running properly and a servo mode is enabled; the motor is powered on and

Running starts to work when the reference is not 0.

Only parameters whose attributes are "running change" can be set.

The quick stop function is activated and the servo drive is implementing the quick stop
Quick stop function.

Only parameters whose attributes are "running change" can be set.
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Status

Description

Stop upon fault

Afault occurs and the servo drive in performing the stop process.

Only parameters whose attributes are "running change" can be set.

Fault

The stop process is complete and all drive functions are disabled. Parameters of the servo drive
can be modified to eliminate the fault.

For faults that can be reset, after parameters are modified, reset the faults through the control
word 6040h=0x80.

Control command and status switching:

Table 4-2 Relation between status switching and control commands

. N Bit0 to Bit9™ of Status
CiA402 Status Switching Control Word 6040h Word 6041h
0 | Power-on — Initialization Natural transition, control command not required | 0x0000
Natural transition, control command not required
1 |Initialization = No fault If an error occurs during initialization, the servo 0x0250
drive directly goes to status 13.
2 | Nofault = Ready 0x06 0x0231
3 | Ready — Wait to enable servo 0x07 0x0233
4 | Wait to enable servo — Running | OxOF 0x0237
5 | Running — Wait to enable servo | 0x07 0x0233
6 |Waittoenable servo — Ready | 0x06 0x0231
7 | Ready — No fault 0x00 0x0250
8 | Running — Ready 0x06 0x0231
9 | Running — No fault 0x00 0x0250
10 |Waitto enable servo — No fault | 0x00 0x0250
11 | Running — Quick stop 0x02 0x0217
Set 605A to a value in the range 0 to 3. Natural
12 | Quick stop = No fault transition is performed after stop and no control 0x0250
command is required.
Once a fault occurs in any status other than "fault”,
13 | — Stop upon fault the servo drive automatically switches to the status | 0x021F
of stop upon fault without any control command.
Natural transition is performed after stop upon
14 | Stop upon fault = Fault P . . PUp 0x0218
fault and no control command is required.
0x80
15 | Fault — No fault The rising edge of bit7 is valid. 0x0250
If bit7 is 1, other control commands are invalid.
A inth to 7. After th
16 | Quick stop — Running Set 605A to a.valueln erange'S o] ter the 0x0237
stop process is complete, 0xOF is sent.

[1] Bitl0 to bitl5 (bit1l4 is meaningless) of status word 6041h are related to the running status of the servo drive in
different modes and are set to 0 in the preceding table. For specific status of the bits, see all drive modes.
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4.3.2 Control Word 6040h

Dat
Name Control Word ata VAR Data Type Uintl6
Index Structure
6040h Rel t Dat
Access RW | Mapping| YES | o antl ay & 1 0t0 65535 | Default 0
Mode Range
Set control commands:
bit Name Description
0: Disabled
0 Servo ready 1 Enabled
. 0: Disabled
1 Switch on 1 Enabled
0: Enabled
2 Quick stop
1: Disabled
0: Disabled
3 R i
unning 1: Enabled
4t06 - Related to drive modes.

Fault reset is implemented for faults and warnings that can be reset.
7 Fault reset @ The rising edge of bit7 is valid.

@ If bit7 is 1, other control commands are invalid.

8 Halt Supported

9to 10 N/A Reserved

11to 15 Defined by the Reserved
manufacturer

Note:

@ Allbits in the control word constitute a control command. One bit is meaningless if it is set separately.

€ The meanings of bit0 to bit3 and bit7 are the same in each mode of the servo drive. The servo drive switches
to the preset status according to the CiA402 state machine only when control words are sent in sequence. Each
command corresponds to one status.

€ The meanings of bit4 to bit6 vary with the drive modes. For details, see control commands in different modes.
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4.3.3 Status Word 6041h
Name Status Word Data VAR Data Type Uintl6
Index Structure
e041n Access | RO | Mapping | TPDO Relevant All Pata 0 to 65535 Default -
Mode Range

Show the status of the servo drive.
bit Name Description
0 No fault 1:Valid 0:Invalid
1 Wait to enable servo 1:Valid 0:Invalid
2 Running 1:Valid 0:Invalid
3 Fault 1:Valid 0:Invalid
4 Switch on 1:Valid 0:Invalid
5 Quick stop 1:Valid 0:Invalid
6 Servo ready 1:Valid 0:Invalid
7 Warning 1:Valid 0:Invalid
8 Manufacturer-defined Reserved

0: In a mode other than CANopen mode, some 1S620P

9 Remote control standard software functions can be used.

1: CANopen remote control mode

0: The target position or velocity is not reached.
10 Target reached o T
1: The target position or velocity is reached.

0: The position reference or feedback does not reach the

Software internal software internal position limit.

H position limit 1: The position reference or feedback reaches the software

internal position limit.
12-13 Related to drive modes.

14 N/A Reserved
0: Homing is not performed or complete.

15 Homing completed 1: Homing is complete. This bit is unrelated to the current
status of the drive.

Note:

@ All bits in the control word work together to show the current status of the servo drive. One bit is meaningless if it
is set separately.

@ The meanings of bit0 to bit9 are the same in each mode of the servo drive. After control commands in 6040h are
sent in sequence, the servo drive shows a certain status.

€ The meanings of bit12 to bit13 vary according to the drive modes. For details, see control commands in different
modes.

€ The meanings of bit10, bit11, and bit15 are the same in each mode of the servo drive and indicate the status after
a control mode is implemented.

4.3.4 Stop Mode

IS620P-CANopen supports five stop modes.
Servo enabled stop

Servo stop upon fault

B Stop beyond limit
B Emergency stop
B Quickstop
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W Halt
1) Servo enabled stop

When servo enabled stop occurs, the stop mode is decided by the parameter H02-05 (object dictionary
2002-06h), which is the same as the 1S620P standard.

2) Servo stop upon fault

When a fault or warning occurs, the servo drive automatically enters the status of stop upon fault. The
stop mode is decided by H02-06 (object dictionary 2002-07h), H02-07 (object dictionary 2002-08h), and
H02-08 (object dictionary 2002-09h), which is the same as the 1IS620P standard.

3) Stop beyond limit

When stop beyond limit occurs, the stop mode is decided by the parameter H02-07 (object dictionary
2002-08h), which is the same as the IS620P standard.

4) Emergency stop
The servo drive supports two emergency stop modes:
B Using DI function 34 (FunIN.34: Emergency Stop), which is the same as the IS620P standard.

B Using an auxiliary function: HOD-05 (object dictionary 200D-06h). This is the same as the IS620P
standard.

5) Quick stop

When the control word 6040h is set to 0x02 in the non-faulty status, the servo drive implements quick
stop in the mode defined by 605A.

D
Name Quick Stop Option Code ata VAR Data Type Intl6
Index Structure
605Ah Rel t
Access | RW | Mapping| NO i/li\:jaen All | Data Range Oto7 Default 2

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

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

6 Decelerate to stop as defined by 6085h, keeping position lock state after stop

Stop at the emergency stop torque defined by 2007-10h (H07-15), keeping position lock
state after stop

6) Halt
The bit8 of control word 6040 is used to halt the servo drive in the mode defined by 605D.
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Data
Name Stop Option Code VAR Data Type| Intl6
Index Structure
605Dh Relevant Data
Access | RW | Mapping| NO All Oto7 Default 2
Mode Range

PP, PV, IP,

Defines the deceleration mode of the motor from rotating to stop and the motor state upon halt.

and HM modes

Value

Stop Mode

1

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

2

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

3

Stop at the emergency stop torque, keeping position lock state

PT mode

Value

Stop Mode

1/2/3

Ramp to stop as defined by 6087h, keeping position lock state

4.4 Trial Running Steps

Step Operation Description
Perform installation according to requirements in the appendix (try not to install
1 Confirm installation the motor on the machine). For details, see the 1IS620P Series Servo Design and

Maintenance User Manual.

Confirm connecting

Connect the cable for the encoder, power cable for the motor, and terminal

model

2 cables cables. For details, see the IS620P Series Servo Design and Maintenance User
Manual.
Confirm the suppl
3 voltage PRY Ensure that the power input meets specification requirements of the servo drive.
Confirm communication ] . A . "
4 . Confirm system settings in "3.2 System Settings .
parameter settings
Confirm the motor .
5 Ensure that the motor matches the servo drive model.

6 Power on the servo drive | Ensure that no alarm is reported during power-on.

7 Set parameters Set related objects. For details, see "4.5 Overview of Drive Mode".

8 Perform trial run

In profile velocity mode, the specified low-speed commands run properly. For
detail, see "4.9 Profile Velocity Mode".

9 Adjust parameters

Adjust parameters related to gain. In this step, check waveforms through the
oscilloscope in the background and adjust related gain.

10 Run the servo drive -
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4.5 Overview of Drive Mode

The 1S620P-CANopen supports four drive modes, which are defined in the object dictionary 6502h.
1) Modes of operation (6060h)

Data
Name Modes of Operation VAR Data Type Int8
Index Structure
6060h Relevant Data
Access | RW | Mapping | YES All Oto7 Default 0
Mode Range
Select modes of operation:
bit Description Description
0 NA Reserved
Profile position (PP B . . .
1 P (PP) For parameter settings, see '4.6 Profile Position Mode".
mode
2 NA Reserved
Profile velocity (PV . " . . "
3 mode y(PY) For parameter settings, see "4.9 Profile Velocity Mode".
Profile torque (PT " . "
4 mode que (PT) For parameter settings, see "4.10 Profile Torque Mode".
5 NA Reserved
Homing mode For parameter settings, see "4.7 Homing Mode".
7 IP mode For parameter settings, see "4.8 Interpolated Position Mode".

@ If an unsupported operation mode is selected through an SDO, a SDO error is returned.

@ If an unsupported operation mode is selected through a PDO, the change of the operation mode is invalid.

2) Modes of operation display (6061h)

Data
Name Modes of Operation Display VAR Data Type Int8
Index Structure
6061h Relevant Data
Access | RO | Mapping TPDO All Oto7 Default -
Mode Range
Display the actual operation mode:
bit Description Description
0 NA Reserved
Profile position (PP " . . "
1 P (PP) For parameter settings, see "4.6 Profile Position Mode".
mode
2 NA Reserved
Profile velocity (PV " . . "
3 mode y (PY) For parameter settings, see 4.9 Profile \Velocity Mode".
Profile torque (PT " . "
4 mode que (PT) For parameter settings, see '4.10 Profile Torque Mode".
5 NA Reserved
6 Homing mode For parameter settings, see "4.7 Homing Mode".
For parameter settings, see "4.8 Interpolated Position
7 IP mode Mode"
ode".

3) Precaution for mode switching:

B When the servo drive in any status switches from the profile position mode to another mode, the
position references not executed in profile position mode are discarded.
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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 can be
controlled independently, and the transition between references can be modified in real time. The
profile position mode is often used in point-to-point positioning, and the running curve is planned by
the servo drive. The servo drive executes position, speed, and torque control.

4.6.1 Control Block Diagram

Speed Speed Torque Torque
feedforward feedforward forwardfeed gain forwardfeed filter
gain 2008-14h | filter 2008-13h Motor speed 2008-16h 2008-15h
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Motor position
deviation (p)

reference (rpm)

Position
de6m02'1:r(1:t:]\(/a;ue + Speed
P Position loop Max motor + regulator +
gain 2008-03h speed limit 2008-01h C i)
2008-02h

Position actual
value 6063h(p)

peed
calculatio
n

Position demand
value 60FCh(p)
—_—

Position actual

Motor speed
feedback (rpm)

Torque Torque

Motor j«—— P
regulator | reference limit

Torque filter
2007-06h

Position demand
value 6062h
—_—

Position actual

value 6063h(p) value 6064h
R 6091h —_—>
Following error
Motor position actual value
deviation (p) 60F4h
Motor speed User speed
reference (rpm) reference 606Bh
Motor speed 6091h User speed
feedback (rpm) feedback 606Ch

Figure 4-2 Control block diagram of the profile position mode
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Modes of Modes of
operation operation display
6060h 6061h
Coné(r)(z)llovr\]/ord Status word
6041h
Target position Position
607Ah demand value
Acceleration/ 60FCh
deceleration
6083h .
6084h Position actual
value 6063h
Profile velocity
6081h
Max profile
velocity 607Fh
Following error
window 6065h
Control -
- Position
Position window demand value
6067h 6062h
Position window Position actual
time 6068h value 6064h
o Following error
Soft'wqre position actual value
limit 607Dh 60F4h
User home offset User speed
607Ch reference
__ 606Bh 4
Max user
acceleration User speed
60C5h feedback 606Ch
—>
Max user
deceleration Error code
60C6h 603Fh

Figure 4-3 Input and output objects in profile position mode

Displacement profile 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 are entered in reference units and are called references in the drive unit
after they go through limiting and conversion.

Referencein Reference in

user unit encoder unit
B 6091h —_

Figure 4-4 Unit conversion

Figure 4-5, Figure 4-6, and Figure 4-7 show processing of the drive for the target position, profile velocity,
and profile acceleration and deceleration.

Software limit: Enable the software limit by setting 0x200A-02h to 1 (HOA-01). The default value of

200A-02h is 0 (Software limit disabled). Once the software limit applies, if the motor reaches the limit,
an overtravel warning will be reported and the bit11 of status word 6041h is set to 1. In this case, send
a reverse run command to release the motor from the overtravel state and reset bit11 of 6041h to 0. If
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external DI limit switch and internal software position limit are activated simultaneously, the overtravel

state is dependent on the external DI limit switch.
Target position 607Ah
(Reference unit) Software position limit
—— > Upper: (607D-1h)
Lower: (607D-2h)

T

Conversion factor
6091h

Target position (p)

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

The profile velocity 6081h is used to set the maximum speed during running of the displacement
reference. It cannot exceed the maximum velocity 607Fh set by the user and the maximum motor speed
after conversion. Figure 4-6 shows the block diagram.

Profile velocity 6081h

(reference unit) .
Position reference per

position control cycle
when running at a
constant speed

Min.value —» 6091h _—

\ 4

Max. profile velocity 607Fh
(reference unit)

>
>

Max. motor Max. motor speed .
speed (RPM) (referenceunit) ~ Min.value — >

6091h _—

Figure 4-6 Profile velocity 6081h: speed limit
Profile acceleration 6083h and profile deceleration 6084h are used to set acceleration and deceleration
during running of the displacement reference. The values cannot exceed the maximum acceleration
60C5h and deceleration 60C6h set by the user. Figure 4-7 shows the block diagram.

Profile acceleration 6083h
(reference unit)

>
>

Position reference increment
o per position control cycle at
Acceleration limit speed change
> E— 6091h >
Max. value at acc.: 60C5h

Profile deceleration 6084h
(reference unit)

Quick stop deceleration Max. value at dec.: 60C6h
6085h (reference unit)

>
1

Figure 4-7 Profile acceleration and deceleration limit

Description of acceleration/deceleration settings:

The following formula applies if a23-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)
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4.6.2 Relevant Object Setting

1) Positioning completed

Dat Dat
Name Position Window ata VAR ata Uint32
Index Structure Type
6067h Rel t Dat
Access RW | Mapping | YES i/li\(/jaen pp/hm/ip Raigae 010 4294967295 | Default| 734p

Sub-index: 00

When the position deviation 60F4h of the reference unit is smaller than 6068h and time reaches this value, bit10 of
6041his 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 Relevant Data
Access | RW | Mapping | YES hm/i 0to 65535 Default 0ms
Pping Mode pp/hm/ip Range !

Sub-index: 00

When the position deviation 60F4h of the reference unit is smaller than 6068h and time reaches this value, bit10 of
6041his 1.

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

2) Detection for Following Error Window

Dat Dat
Name Following Error Window ata VAR ate Uint32
Index Structure Type
6065h Rel t Dat
Access RW | Mapping | YES i/li\tljaen pp/hm/ip Raigae 0to 4294967295 | Default | 3145728 p

Sub-index: 00

When the position deviation is larger than this value, Er.B00 occurs and bit13 of the status word 6041h is set to 1.

Index ::IZX Name Access | Mapping _II?;;: Unit Data Range | Default
603Fh | 00h |Error code RO TPDO | Uintl6 |- 0-65535 -
6040h | 00h |Control word RW YES Uintl6 |- 0-65535 0
6041h | 00h |Statusword RO TPDO | Uintl6 |- 0-65535 -
6060h | 00h |Modes of operation RW YES Int8 |- Oto7 0
6061h | 00h |Modes of operation display RO TPDO Int8 |- 0to7 -
6062h | 00h |Position demand value 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) -
6065h | 00h |Following error window RW YES Uint32 |Reference unit |0 to (2%-1) 3145728
6067h | 00h |Position window RW YES Uint32 |Reference unit |0 to (232—1) 734
6068h | 00h |Position window time RW YES Uintl6 |ms 0to 65535 0
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) -
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Sub- Dat
Index inltjjex Name Access | Mapping T;pz Unit Data Range | Default
607Ah | 00h |Target position RW YES Int32 |Reference unit |-2* to 2*-1) 0
0lh |Min software position limit RW YES Int32 |Reference unit -2* to (2*-1) 2%
607Dh
02h |Max software position limit RW YES Int32 |Reference unit |-2* to 2*-1) 21
607Ch | 00h |Home offset RW YES | Int32 |Reference unit|-2*" to (2*-1) 0
6081h | 00h |Profile velocity RW YES Uint32 |Reference unit |0 to (2%-1) 1747627
6083h | 00h |Profile acceleration RW YES Uint32 |Reference unit |0 to (2*-1) 174762666
6084h | 00h |Profile deceleration RW YES Uint32 |Reference unit |0 to (2%-1) 174762666
60F4h | 00h |Following error actual value RO TPDO Int32 |p 2% to (231—1) -
60FCh | 00h |Position demand value RO | TPDO | Int32 |p 2% to (2%-1) -
osh |Firstorder low-pass filter RW | YES | Uintl6 |ms 0t0 6553.5 0.0
time constant
2005h Moving average filter time
07h gaverag RW | YES | Uintl6 |ms 0t 128.0 0.0
constant
Torque reference filter time .
2007h | 06h constant RW YES Uintlé |ms 0to 30.00 0.79
0lh |Speed loop gain RW YES Uintl6 |Hz 0.1t02000.0 25.0
Speed | int [ti
02h Csre]setan(;()p integrattime RW | YES | Uintl6 |ms 0.15t0512.00| 31.83
03h |Position loop gain RW YES Uintl6 |Hz 0.0 to0 2000.0 40.0
feedf fi i
2008h | 13h fgrf:tinied orwardfiltertime| oo | ves | Uint16 |ms 0.00t064.00 | 0.50
14h  |Speed feedforward gain RW YES Uintl6 % 0.0t0 100.0 0.0
15p | Torque feedforwardfilter RW | YES | Uintl6 |ms 0.00t064.00 | 0.50
time constant
16h |Torque feedforward gain RW YES Uintl6 |% 0.0t0 200.0 0.0

4.6.3 Control Commands in PP Mode

Table 4-3 Relationship between status switching and control commands

CiA402 Status Switching Control Word 6040h Stlzgjost\;\)/sri;g;)?l;h

0 | Power-on — Initialization Natural transition, control command not required 0x0000h
Natural transition, control command not required

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

2 | Nofault = Ready 0x06h 0x0231h

3 | Ready — Wait to enable servo 0x07h 0x0233h

4 | Wait to enable servo = Running 0x0Fh 0x0237h

5 | Running — Wait to enable servo 0x07h 0x0233h

6 | Wait to enable servo — Ready 0x06h 0x0231h

7 | Ready — No fault 0x00h 0x0250h

8 | Running — Ready 0x06h 0x0231h
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Bit0 to Bit9™ of
CiA402 Status Switchi Control Word 6040h
i atus Switching ontrol Wor Status Word 6041h
9 | Running — No fault 0x00h 0x0250h
10 | Wait to enable servo — No fault 0x00h 0x0250h
11 | Running — Quick stop 0x02h 0x0217h
Set 605A to a value in the range 0 to 3. Natural
12 | Quick stop = No fault transition is performed after stop and no control 0x0250h
command is required.
Once a fault occurs in any status other than "fault",
13 | — Stop upon fault the servo drive automatically switches to the status | 0x021Fh
of stop upon fault without any control command.
14 | Stop upon fault — Fault Natural transition after stop at fault, control 0x0218h
command not required
0x80h
15 | Fault — No fault The rising edge of bit7 is valid. 0x0250h
If bit7 is 1, other control commands are invalid.
16 | Quick stop — Running Set GOSA to avaluein the range 5to 7. After the stop 0x0237h
process is complete, 0x0F is sent.

[1] Bitl0 to bitl5 (bit1l4 is meaningless) of status word 6041h are related to the running status of the servo drive in
different modes and are set to 0 in the preceding table. For specific status of the bits, see all drive modes.

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

Name Control Word DETE VAR Data Type Uintl6
Index Structure
6040h Relevant Data
RW i YE A -
Access Mapping S Mode ( i 0to 65535 Default
It sets the control commands in PP mode.
Control Word 6040h
Bit bit7-15 bit6 bit5 bit4 bit0-bit3
. Position Enabled new position
Position reference
Name - reference reference _
Type Update mode ™ | (Valid edge change)
See "Table 4-2 See 7@[)1@ =
AT Relation between
Relation between .
Setvalue [, .., - - - status switching
status switching and
i and control
control commands". T
commands .
Otol
A new position
reference is
enabled in advance.
0: Target position However, whether
. the reference can be
607A is an enabled successfully | For detail
For details, see absolute position | 0: Not update . . y ”or etails, §ee
. > . . is determined by the | "6.5.3 Details
o 6.5.3 Details of reference. immediately s TS
Description | -~~~ o servo status. of Parameters
Parameters Defined | 1: Target position | 1: Update :
by Sub-protocols". |607Ah i i diatel 1t Defined by Sub-
Dy sub-protocols . isa immediately "
relative position Bit12 of the control | 2 0100l .
reference. word 6041h is cleared
in advance. However,
whether bitl2 is
cleared successfully
is determined by the
servo status.
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[1] When the servo drive meets certain conditions and the displacement reference is updated, the two attributes of
the reference, namely change mode and reference type, are locked and cannot be modified during running of the
displacement reference. Other attributes can be modified in immediate change mode.

The attributes of a displacement reference includes: acceleration 6083, deceleration 6084, maximum
velocity 6081, target position 607A, reference change mode 6040 bit5, and reference type 6040 bité.

NOTE
The status word 6041h in PP mode is described as follows:
Data .
Name Status Word VAR Data Type Uint16
Index Structure
6041h Relevant Data
Access RO | Mapping | TPDO All 0to 65535 | Default -
Mode Range
It indicates the status of the servo drive in PP mode.
State word 6041h
Bit bit15 bit14 bit13 bit12 bitll bit10 bit0-bit9
- Software
Position .
i iti iati reference internal
Name Homing NA Position deviation e setting Target )
completed status receiving . reached
subported exceeding
PP limit
For details, For details,
see "Table see "Table
4-2 Relation 4-2 Relation
Set value - - between status - - - between status
switching switching
and control and control
commands". commands”.
0: The
position
reference
0: Homing 0: The position | 0: The servo | does not
. o . 0: The
is not deviation is drive can reach the
f d ithin the receive a new| software target
pertormed or within : Ware | position | For details, see
homing is not fo.llowmg error | displacement| position limit is not "6.5.3 Details
complete. window (6065h). | reference. (607Dh).
Description . |Reserved h . h h reached. |of Parameters
1: Homing is 1: T. e.posmon l.T eservo |1: T. ? 1 The Defined by Sub-
complete and deviation drive cannot | position tarcet —b”
the reference exceeds the receive a new| reference g o protocols .
R . . position is
point is following error | displacement or feedback reached?
found. window (6065h). | reference. reaches the ’
software
position limit
(607Dh)™.

[1] 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 Details of Parameters Defined by Sub-protocols".

[2] When the position deviation is within the position window 6067h and the time reaches the value set by 6068h,
the target position is reached. If either condition is not met, the target position is not reached.
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1) Time sequence 1: Update immediately

Displacement reference
data

6040h bit4: Enable a new
reference

6040h bit5: Update
immediately

6041h bit12: Accept a new
reference or not

Position ‘
reference Absolute Position, update immediately
6040h: 2F\_>3F

Relative position, update immediately
6040h: 6F+>T7F

[
Trigger T ‘

, - signal ‘
6041h bit10: position
reached

Figure 4-8 Time sequence and motion profile 1 in the mode of update immediately

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

* The host controller modifies other attributes of the displacement reference (profile
acceleration/deceleration 6083h, profile deceleration 6084h, maximum velocity 6081h, and target

displacement 607Ah) as required.

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

@ ) After receiving the rising edge of 6040h bit4, the slave node judges whether to receive the
new displacement reference. If bit5 of 6040h is 1 initially and bit12 of 6041h is 0, the slave node

[Q% can receive the new displacement reference (1) ; after receiving the new displacement reference,
the slave node changes bit12 of 6041h to 1, indicating that the new displacement reference
NOTE is received and no new displacement reference (i) can be received. In the mode of update
immediately, the servo drive immediately executes the new displacement reference once it
receives a new displacement reference (bit12 of 6041h is changed to 1 from 0).

* After bit12 of the status word 6041h received by the host controller from the slave node is
changed into 1, the host controller issues the displacement reference data and changes bit4

of 6040h to 0 from 1, indicating there is no new position reference currently. Because the edge
change of 6040h bit4 is valid, this operation does not interrupt the displacement reference being
executed.

* After detecting that bit4 of 6040h is changed to 0 from 1, bit12 of 6041h can be set to 0 from 1,
indicating the slave node is ready to receive a new displacement reference.

In the mode of update immediately, when the slave node detects that bit4 of 6040h is changed to 0 from 1,
the slave node always sets bit12 of 6041h to 0.
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If a new displacement reference @ is received when the current displacement reference @ is being
executed, the displacement reference not executed in @ is not discarded. For a relative position
reference, after a new displacement reference is complete, total displacement increment = target

position increment 607Ah of @ + target position increment 607Ah of @ . For an absolute position reference,
after a new position reference is complete, user absolute position = target position 607Ah of

Example:

Example: two position references, mode of update immediately, 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 =100000000 p

M 6081 =2000x 1048576/60 p/s (2000 rpm)

Position A
reference
607Ah =200000000 p
6081h =2000 rpm
Vp:2000r pM | — — — — — — — — — — — — — — — — — — —
607Ah =100000000 p
6081h = 1000 rpm
V1:1000 rpm |— — — — — — }
|
|
‘ »
T -
I t Time
6041h =0x1237 6041h =0x1237
If bit12 of Q Step5 6041h = 0x1637
6041h=0 - -
6040h = 0x2F Position
O Step3 6041h = 0x0237 reached
6040h = 0x2F
Q Stepb
O Step4 6040h = 0x3F
6040h = 0x3F 6041h =0x1237

Figure 4-9 Time sequence and motion profile 2 in the mode of update immediately

v v
=— 5 ty= V2Vi ty= —

= —— =
6083h 6083h 6084h
Control
Stat f
SN | Command Gaorjho Description
6040h
1 0x06 0x0231 |Thedrive is ready to receive a new reference.
2 0x07 0x0233 | The drive is ready to receive a new reference and the servo can be enabled.
A new reference can be received and the servo is enabled (because no other position
3 0x2F 0x0637 | references are received before the displacement reference (1) is executed, the target
position is considered to be 0 and bit12 of 6041h is 1 in the target position).
4 Ox3E O0x1237 The drive already receives a r(.ef.erence and is executing the reference. The servo
does not reach the target position.
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SN

Control
Command
6040h

Status of
6041h

Description

@ If the target position 607Ah remains unchanged, the velocity 6081h needs to be modified. Perform

the following operation when the displacement reference is not positioned.

Bit12 of 6041h is released and the servo drive can receive a new reference again.
5 O0x2F 0x0237 . . T
The current reference is being executed and the target position is not reached.
6 Ox3E O0x1237 The.c!rlvej already receives a reference and is executing the reference. The target
position is not reached.

® If a new target position 607Ah does not need to be entered and parameters of the current position
reference do not need to be modified, wait until the current position reference is complete. After
positioning is complete, current user position 6063h = 607Ah and status word 6041h = 0x1637.

# If a new target displacement needs to be entered and smooth transition between positions is
required, repeat operations 5 and 6 before positioning of the current position reference is complete.

7

Ox3F

0x1637

The target position is not reached.

2)

Time sequence 2: Not update immediately

Displacement reference

data

6040h bit4: Enable a new

reference

6040h bit5: Update

immediately

6041h bit12: Accept a new

reference or not

Position
reference

6041h bit10: Position

reached

|
|
|
|
|
|
T |
Trigger :
|

signal

Absolute position, not update immediately
6040h:0Ff+1F

Relative ppsition, not update immediately
6040h: 4F>5F

]

Figure 4-10 Time sequence and motion profile 1 in the mode of not update immediately
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@ Atrigger signal needs to be sent again when any parameter of the displacement reference is
modified.

L 2 The host controller modifies other attributes of the displacement reference (profile
acceleration/deceleration 6083h, profile deceleration 6084h, maximum velocity 6081h, and target

displacement 607Ah) as required.

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

4 After receiving the rising edge of 6040h bit4, the slave node judges whether to receive the new
displacement reference. If bit5 of 6040h is 0 initially and bit12 of 6041h is 0, the slave node can

[Q% receive the new displacement reference ; after receiving the new displacement reference, the
slave node changes bit12 0f 6041h to 1 from 0, indicating that the new displacement reference is

NOTE received and no new displacement reference (i) can be received.

* After bit12 of the status word 6041h received by the host controller is changed to 1,
displacement reference data can be released and bit4 of 6040h is changed to 0 from 1, indicating

there is no new position reference currently. Because the edge change of 6040h bit4 is valid, this
operation does not interrupt the displacement reference being executed.

* After detecting that 6040h bit4 changes from 1 to 0, the drive releases 6041h bit12, indicating
it is ready to receive a new position reference. In the mode of not update immediately, the servo

drive can receive a new displacement reference only after it completes execution of the previous
one. The servo drive immediately executes the new reference once it receives a new reference
(bit12 of 6041h is changed to 1 from 0).

Example:

Example: two position references, not update immediately, 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 =2000rpm x 1048576/60 p/s (2000 rpm)

Position A
reference
607Ah =200000000 p
6081h =2000 rpm
V2:2000rpm - — — — — — — — — — — — — — — — — — — — — — — —
607Ah = 100000000 p ‘ !
6081h = 1000 rpm ‘ !
V1:1000 rpm |- — — — — ' : }
\
I [ [ [
I [ [ [
e B T e e T
T t1 t t3 ty Time
6041h =0x1237 6041h =0x1237
If bit12 of 6041h=0x1637 ol SEDS 6041h = 0x1637
6041his0 . 6040h = 0xOF g
Position reached Position reached
O Step3 6041h = 0x0637
6040h = 0xOF
Q Step6
O Step4 6040h = 0x1F
6040h = 0x1F 6041h =0x1237

Figure 4-11 Time sequence and motion profile 2 in the mode of not update immediately
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_ Vi Vi Vs, V,
1 t2: t3: = S
6083h 6084h 6083h 6084h
Control
Stat f
SN | Command 6a0:15h0 Description
6040h
1 0x06 0x0231 | The drive is ready to receive a new reference.
2 0x07 0x0233 | The drive is ready to receive a new reference and the servo can be enabled.
A new reference can be received and the servo is enabled (because no other position
3 OxOF 0x0637 | references are received before the displacement reference (1) is executed, the target
position is considered to be 0 and bit12 of 6041h is 1 in the target position).
4 OXLE 0x1237 The.d.rlve_ already receives a reference and is executing the reference. The target
position is not reached.

Wait for completion of the displacement reference. Status word 6041h = 0x1637.
To continue to execute other displacement references, modify related data (607Ah, 6081h, 6083h, and 6084h) of the

displacement references as required and repeat operations 3 and 4.

Configure PDOs.

A 4

Modify basic
parameters.

A

Write the control
word to enable
running of the

servo.

|

Adjust gain
parameters
based on actual
conditions.

End

4.6.4 Configuration Example

Start

. For the network configuration, see Section 3.4.
e  Forrelated object dictionaries, see Section 4.6.2.

. For conversion factors, see Section 4.2.
e For settings of related objects, see section 4.6.2.
e  Parameters can be modified through SDO or

panel.

e Modify the value of 6040h to Ox(n+1) F from OxnF.
e  Fordetails, see Section 4.6.3.

e  Fordetails, see the /S620P Series Servo Drive
Advanced User Guide.

Figure 4-12 Example of PP mode configuration flowchart
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. . . Input L
Parameter Object Mapping Object Content Description
H2D-32 | 1600h-oh | \uMPer of RPDOIL 2
mapping objects
19033 | 1600h-01h 6040h-00h 60400010h The first mapp.mg palrameter of RPDO1 is 6040-00h.
The parameter is 16 bits long.
HoD-35 | 1600h-02h 6060h-00h 60600008h The second mapplr.1g pa.rameter of RPDOL1 is 6060-
00h. The parameter is 8 bits long.
H2D-49 | 1601h-00h | |\uMPerofRPDO2 2
mapping objects
HoD50 | 1601h-01h 607Ah-00h 607A0020h The first mapp!ng pa.rameter of RPDO2 is 607A-00h.
The parameter is 32 bits long.
H2D-52 | 1601h-02h 6081h-00h 60810020n | 1€ second mapping parameter of RPDO2 is 6081-
00h. The parameter is 32 bits long.
H2D-66 | 1602h-0oh | \uMPer of RPDO3 2
mapping objects
The fi i f RPDO3 i -00h.
HID-67 | 1602h-01h | 6083h-00h | 60830020 | | 'St MaPPIng parameter of RPDOS3 fs 6083-00
The parameter is 32 bits long.
HoD-69 | 1602h-02h 6084h-00h 60840020h The second mapplr?g par?meter of RPDO3 is 6084-
00h. The parameter is 32 bits long.
H2E-20 | 1A00h-00h | TuMPerof TPDOL 2
mapping objects
HIE-21 1A00h-01h 6041h-00h 60410010h The first mapp.mg pa.rameter of TPDO1 is 6041-00h.
The parameter is 16 bits long.
H2E-23 | 1A00h-02h 6061h-00h 60610008h The second mapplrjg pavrameter of TPDO1 is 6061-
00h. The parameter is 8 bits long.
H2E-27 | 1A01h-oh | N\umberof TPDO2 2
mapping objects
H2E-38 1A01h-01h 6064h-00h 60640020h The first mapp.lng pa.rameter of TPDO2 is 6064-00h.
The parameter is 32 bits long.
The second mapping parameter of TPDO2 is
H2E-40 1A01h-02h 606Ch-00h 606C0020h 606C-00h. The parameter is 32 bits long.
B Setthe drive mode 6060h to 0x01 to make the drive work in PP mode.
B Setthe target position 607Ah (reference unit, default value: 0 p).
B Set the constant speed of current displacement reference 6081h (reference unit).
B Set acceleration 6083h (reference unit) and deceleration 6084h (100 rpm/ms) of each displacement

reference according to requirements.

B Set the control word 6040h to OxnF — 0x(n+1)F and enable the servo drive.
0 0 0xOF — Ox1F | Absolute position, not update immediately
0 1 0x2F — 0x3F | Absolute position, update immediately
1 0 Ox4F — Ox5F | Relative position, not update immediately
1 1 0x6F — OXTF | Relative position, update immediately
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Monitoring parameters:

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

B Following error actual value 60F4h (reference unit)

M Status word 6041h

For specific operations on different reference types and update types, see "4.6.3 Control Commands in PP
Mode".

4.7 Homing Mode

This mode is used to searches for the mechanical home and determine the position relationship
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 complete, the motor stops at the location of mechanical home. The relationship 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 mechanical zero.

In homing mode, the host controller should first selects the homing mode (6098h), set the homing speed
(6099-1h and 6099-2h) and homing acceleration (609Ah), and issue the homing trigger signal. The servo
drive automatically searches for the mechanical home according to the setting and sets the relative
position relationship between the mechanical home and mechanical zero. The servo drive completes
control over the position, speed, and torque inside.

4.7.1 Control Block Diagram

Speed Speed Torque Torque
feedforward feedforward forwardfeed gain forwardfeed filter
gain 2008-14h | filter 2008-13h Motor velocity 2008-16h 2008-15h

reference (rpm)

Position
demand value
60FCh (p)

Motor position
deviation (p)
* Speed *
Position loop + Max speed + regulator + é D
gain 2008-03h limit 4 2008-01h

2008-02h

Motor speed
feedback (rpm)

Speed
calculation

Position actual
value 6063h (p)

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

Position actual
value 6063h (p)
S

Motor position
deviation (p)
—_—>

Motor speed
reference (rpm)
—_—

Motor speed
feedback (rpm)
R

Figure 4-13 Control block diagram of the homing mode

Modes of
operation
6060h >

Control word
6040h

\4

Homing mode
6098h

Homing speed
6099-1h
6099-2h

\4

v

Homing
acceleration
609Ah

\4

Max profile
velocity 607Fh

v

Home offset
607Ch >

Following error
window 6065h

\4

Position window
6067h

\4

Position window
time 6068h

\4

Max user
acceleration 60C5h

Max user
deceleration
60C6h

v

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

User position
reference 6062h
e

User position
feedback 6064h
6091h e

User position
deviation 60F4h
—_—

Use speed
reference 606Bh
- >

6091h User speed

feedback 606Ch
S

Modes of
operation display
6061h

»

Status word
6041h

»

Position demand
value 60FCh

v

Position actual
value 6063h

v

Control
function

Position demand
value 6062h

\4

Position actual
value 6064h

v

User position
deviation 60F4h

User speed
reference 606Bh

User speed
feedback 606Ch _

Error code
603Fh

v
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Figures 4-14 and 4-15 show processing of the servo drive for homing speeds and homing acceleration/
deceleration.

Two speeds are involved during homing. One is the speed during search for switch 6099-1h (user speed
unit) and the other is the speed during search for zero 6099-2h (user speed unit). 6099-1h can be set to a
large value to prevent homing timeout due to long homing time. 6099-1h should be set to a small value
to prevent overshoot during high-speed stop of the servo drive and large deviation of the stop position
from the preset mechanical home.

Speed during search for switch 6099-01h
(reference unit)

\4

Position reference per
position control cycle
when running at a
constant speed

Min.value —» 6091h _ >

Max. profile velocity 607Fh
(reference unit)

>
>

Max. motor Max. motor speed .
speed (RPM) Conversion (referenceunit) ~ Min. value
——> factor _—

6091h

Speed during search for zero 6099-02h
(reference unit)

Figure 4-15 Homing speeds 6099h: speed limit

Homing acceleration 609Ah is used during acceleration and deceleration. When quick stop is enabled in
homing mode, deceleration is determined by 6085h.

Homing acceleration 609Ah
(reference unit)

>
>

Position reference increment
S per position control cycle at
Acceleration limit Comvarsion Speed change
> — factor >
Max. value at acc.: 60C5h 6091h

Homing deceleration 609Ah
(reference unit)

Quick stop deceleration ~Max. value at dec.: 60C6h
6085h (reference unit)

>
1

Figure 4-16 Homing acceleration 609Ah limit

4.7.2 Relevant Object Setting

1) Homingtimeout

Dat.
Name Time of Home Searching ata VAR Data Type| Uintl6
Index Structure
2005h Rel t Dat
Access | RW | Mapping | YES | @™ hm ata 0-65535 Default | 50000
Mode Range

Sub-index: 24h
Unit: 10 ms
If homing is not complete within the duration, Er.601 is reported.

This fault can be reset.
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2) Positioning complete

Dat
Name Position Window ata VAR Data Type| Uint32
Index Structure
6067h Relevant Data
A RW | M i YE hm/i 42949672 Def: 734
ccess apping S Mode pp/hm/ip g 010 4294967295| Default 34p
Sub-index: 00

When the position deviation 60F4h of the reference unit is smaller than 6068h and time reaches this value, bit10 of
6041his 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 Rel t Dat
Access | RW | Mapping | YES i/li\:jaen pp/hm/ip Raangae 0to 65535 Default 0ms
Sub-index: 00

When the position deviation 60F4h of the reference unit is smaller than 6068h and time reaches this value, bit10 of

6041his 1.
The position reached signal is invalid when either of the condition is not met.

3) Detection for Following Error Window

Dat.
Name Following Error Window ata VAR Data Type| Uint32
Index Structure
6065h Relevant Data 3145728
A RW | M i YE hm/i 42949672 Def:
ccess apping S Mode pp/hm/ip R 010 4294967295 | Default 0
Sub-index: 00

When the position deviation is larger than this value, Er.B00 occurs and bit13 of the status word 6041h is set to 1.

4) Homing speed

Dat
Name Homing Speed ata ARR Data Type Uint32
Index Structure
6099h Relevant Dat OD Dat 0D Default
Access | RW | Mapping | YES eievan All ata ata Default elau
Mode Range Range Value
It sets the speeds used in homing procedure.
Dat.
Name Number of Entries ata - Data Type Uint8
Sub-index Structure
00h Relevant
Access | RO | Mapping | NO Mo\clje - | DataRange 2 Default 2
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Dat.
Name Speed during search for switch ata - Data Type| Uint32
Sub-index Structure
01h
Rel t Dat
Access | RW | Mapping| YES eievan - ata 0t04294967295| Default | 100rpm
Mode Range

It sets the speed during search for the deceleration point signal. The speed can be set to a large value to prevent
homing timeout due to long homing time.

Note: After finding the deceleration point, the slave node decelerates and shields change of the home signal. To
prevent the slave node from reaching the home signal during deceleration, set the position of the deceleration

point switch properly to reserve sufficient deceleration distance or increase homing acceleration to shorten the
deceleration time.

Dat.
Name Speed During Search for Zero ata - Data Type Int32
Sub-index Structure
02h Relevant Dat.
Access | RW | Mapping | YES | o ot 8 0154294967295 | Default | 10 rpm
Mode Range

It sets the speed (user speed unit) during search for the home signal. Set this parameter to a small value to prevent
overshoot during high-speed stop and large deviation of the stop position from the preset mechanical home.

5) Homing acceleration
. . Data .
Name Homing Acceleration VAR Data Type Uint32
Index Structure
609Ah R D
Access | RW | Mapping| YES eNlli‘(’jae”t hm Ra?]t;e 0104294967295 | Default | 174762666

It sets acceleration in homing mode. This parameter is used during acceleration and deceleration.
The set value takes effect after homing is enabled.

Sub- Dat
Index inlélex Name Access | Mapping T;pz Unit Range Default
603Fh | 00h |Error code RO TPDO Uintl6 |- 0-65535 -
6040h | 00h |Control word RW YES Uintl6 |- 0-65535 0
6041h | 00h |Statusword RO TPDO | Uintl6 |- 0-65535 -
6060h | 00h |Modes of operation RW YES Int8 |- Oto7 0
6061h | 00h |Modes of operation display RO TPDO Int8 |- Oto7 -
6062h | 00h |Position demand value RO | TPDO | Int32 |Reference unit|-2* to (2*-1) -
6063h | 00h |Position actual value RO TPDO Int32 |Encoder unit |-2* to (2*-1) -
6064h | 00h |Position actual value RO | TPDO | Int32 |Reference unit|-2* to (2*'-1) -
6065h | 00h |Following error window RW YES Uint32 |Reference unit|0 to (2°>-1) 3145728
6067h | 00h |Position window RW YES Uint32 |Reference unit |0 to (232—1) 734
6068h | 00h |Position window time RW YES Uintl6 |ms 0to 65535 0
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 (231—1) -

Mini ft T

oh |, INIMUM SOTWAre posttion | ew | vEs | Int32 |Reference unit|-2" to (2°-1) 2"
607Dh imit

02h |Max. software position limit | RW YES Int32 |Reference unit|-2* to (2*-1) 2’1

-69-



-70-

4 Motion Mode

Sub- Dat
Index | . . Name Access | Mapping ata Unit Range Default
index Type
607Ch | 00h |Home Offset RW YES Int32 |Reference unit|-2* to (2°*-1) 0
6098h | 00h |Homing mode RW YES Int8 |- 0to35 1
Speed duri h f
01h |ZPeed Auning searenior RW | YES | Uint32 Referenceunit|0to (2™1) | 1747627
6099h switch
02h |Speed during search for zero RW YES Int32 |Reference unit|0to (27-1) 174763
609Ah | 00h |Homing acceleration RW YES Uint32 |Reference unit|0 to (2°-1) 174762666
2005h | 24h |Duration limit of homing RW YES Uintl6 |10 ms 0to 65535 50000
60F4h | 00h |Following error actual value RO TPDO Int32 |Reference unit|-2* to (2**-1) -
60FCh | 00h |Position demand value RO TPDO Int32 |Reference unit|-2* to (2°*-1) -
T fi filter ti
2007h | Oh | orduereterenceEerime 1 ow | YES | Uintl6 |ms 010 30.00 0.79
constant
0lh |Speed loop gain RW YES Uintl6 |Hz 0.1 to 2000.0 25.0
02h Speed loop integral time RW VES Uint16 Ims 0.15to 31.83
constant 512.00
03h |Position loop gain RW YES Uintl6 |Hz 0.0 to 2000.0 40.0
Speed feedf d filter ti
2008h | 13n |PeccieediomWardiitertime ) oy | ves | uint16 |ms 0.00t064.00  0.50
constant
14h |Speed feedforward gain RW YES Uintl6 (% 0.0t0 100.0 0.0
T feedf; d filt
15p | orauefeediorwardiiter RW | YES | Uintl6 |ms 0.00t064.00|  0.50
time constant
16h |Torque feedforward gain RW YES Uintl6 |% 0.0 t0 200.0 0.0

4.7.3 Control Commands in Homing Mode

Table 4-4 Relationship between status switching and control commands

. oo Bit0 to Bit9*1 of Status
CiA402 Status Switching Control Word 6040h Word 6041h
Natural t iti trol d not
0 | Power-on — Initialization 2 u.ra ransition, controf command no 0x0000h
required
Natural transition, control command not
required
1 |Initialization — No fault 0x0250h
If an error occurs during initialization, the
servo drive directly goes to status 13.
2 | Nofault = Ready 0x06h 0x0231h
3 | Ready — Wait to enable servo 0x07h 0x0233h
4 | Wait to enable servo — Running | 0xOFh 0x0237h
5 | Running = Wait to enable servo | 0x07h 0x0233h
6 | Wait to enable servo — Ready 0x06h 0x0231h
7 | Ready — No fault 0x00h 0x0250h
8 | Running — Ready 0x06h 0x0231h
9 | Running — No fault 0x00h 0x0250h
10 |Waitto enable servo — No fault | 0x00h 0x0250h
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CiA402 Status Switching

Control Word 6040h

Bit0 to Bit9*1 of Status

Word 6041h
11 | Running —> Quick stop 0x02h 0x0217h
Set 605A to a value in the range 0 to 3. Natural
12 | Quick stop = No fault transition is performed after stop and no 0x0250h
control command is required.
Once a fault occurs in any status other than
13 | = Stop upon fault "fault", the servo drive automatic'ally switches 0x021Fh
to the status of stop upon fault without any
control command.
N ition af f
14 | Stop upon fault — Fault atural transition a.ter stop at fault, control 0x0218h
command not required
0x80h
15 | Fault = No fault The rising edge of bit7 is valid. 0x0250h
If bit7 is 1, other control commands are invalid.
Set 605A t lueinth 5to 7. Aft
16 | Quick stop — Running N cavaiueintherange > to f.AEr g, 0537k
the stop process is complete, 0xOF is sent.
The control word 6040h in homing mode is described as follows:
Dat.
Name Control Word ata VAR Data Type Uintl6
Index Structure
6040h Relevant Data
Access | RW | Mapping | YES Y All 0t065535 | Default :
Mode Range
It sets the control commands in homing mode.
Control Word 6040h
Bit bit7-15 bit5-bit6 bit4 bit0-bit3
Name - N/A Homing enable -

See "Table 4-2 Relation

See "Table 4-2 Relation
between status

Setvalue |petween status switching and - - o
., lswitching and control
control commands". B
commands”.
0: Homing is not activated.
) ., ) 0 — 1: Enable homing. For details, see "6.5.3
For details, see '6.5.3 Details Details of P ;
. 1: Homing is ongoing. etails of Parameters
Description | of Parameters Defined by - & gomneg

Sub-protocols”.

1— 0: Interrupt homing.

homing.

Defined by Sub-
Bit4 must always be 1 during protocols”.

The status word 6041h in homing mode is described as follows:
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Data
Name Status Word VAR Data Type Uintl6
Index Structure
6041h Relevant Data
Access | RO | Mapping | TPDO All 0to 65535 | Default -
Mode Range
It indicates the status of the servo drive in homing mode.
State word 6041h
Bit bit1l5 bit14 bitl13 bit12 bitll bit10 bit0-bit9
Software
Homin Homin Target
Name & N/A | Homing error & internal setting & -
completed completed .. 2| reached
exceeding limit
For details, For details,
see "Table see "Table
4-2 Relation 4-2 Relation
Set value - - |between status - - - between status
switching switching
and control and control
commands". commands”.
0: Homing is not )
performed or 0: Th_e actual
homing i not position value |0: The
does not reach |target
complete. ) . & For details, see
o 0: No error 0: Homing |the software |position |, )
L Horlnltng 'Sd the IR ' is not position limit. |is not 7?;;3 Detatlls
Sesafien complete an. 'e eser-11: An er,ror complete. |1.The actual |reached. of Parameters
reference pointis |ved |occursin ] ) = Th Defined
found. homing“]. l Homlrgt p05|Eont\;]alue tl T i bv Sub-
o is complete. |reaches the arge rotocols".
This bitis software position is
uqrelated tothe position reached®!.
drive mode and limit?
status of the drive. '

during homing, bit13 of 6041 is set to 1.

description of 607Dh in "6.5.3 Details of Parameters Defined by Sub-protocols".

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

4.7.4 Introduction to the Homing Mode

1 6098h=1

Motion

profile

Mechanical home: motor Z signal

Deceleration point: reverse limit switch

Reverse limit

Invalid deceleration point signal at start of homing

Forward limit

Motor Z signal

Reverse limit signal

When a homing error occurs, Er.601 (homing timeout) occurs in the servo drive. If any error or warning occurs

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 the value set by 6068h,




4 Motion Mode

Z signal
A Falling edge of
Speed deceleration
point signal
6099-02h: 10rpm |- — — — — — — — — — — — — — — — — — — _ y
t .
Time

6099-01h: -100 rpm |- — — —

T Rising edge of
Trigger signal: de_cele(ation
6040h: OXOF->0x1F point signal

Figure 4-17 Mode @ in which 6098h is 1 and deceleration point signal is invalid

In Figure 4-16, "H" indicates search for the deceleration point signal speed 6099-1h and "L" indicates
search for the home signal speed 6099-2h.

6099-1H=100 rpm, 6099-2h=10 rpm, 609Ah=100 rpm/ms:

y _ 6099-01h 6099-01h 6099-02h
1= ——— s b= ——— s 3= ——— s

609Ah 609Ah 609Ah
NOTE

The N-OT signal is 0 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, runs in the reverse direction,
and then runs 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) Valid deceleration point signal at start of homing

Reverse limit Forward limit
(0] O Falling edge of
Speed deceleration
[ ‘ point signal
, @L ‘ 6099-02h: 10 rpm |- — l A 4
Motion }#, |
profile | I I
[ [ ! >
| I ’ t ! Time
| 1
|
. |
Motor Z signal ‘ [
Trigger signal:
Reverse limit signal 6040h: 0xOF>0x1F

Figure 4-18 Mode @ in which 6098h is 1 and the deceleration point signal is valid

6099-02h
609Ah

1=

The N-OT signal is 1 initially and the motor directly 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: forward limit switch

1) Invalid deceleration point signal at start of homing



4 Motion Mode

Reverse limit Forward limit
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[¢] ()

(eaaeaae| (aaaaam

Motion H \
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I
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|
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Forward limit signal [

Rising edge of
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A
Speed
6099-01h: 100 rpm

6099-02h: -10rpm

T Falling edge of
deceleration

Trigger signal: pointsignal

6040h: 0XOF>0x1F Z signal

Figure 4-19 Mode @ in which 6098h is 2 and the deceleration point signal is invalid

6099-01h 6099-01h 6099-02h
1= ———s b= ———— s = ——— s

609Ah 609Ah ’ 609Ah

The P-OT signal is 0 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 then runs 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.

2) Valid deceleration point signal at start of homing

A
Speed
Reverse limit Forward limit
= il
(@) (@) t
! [« o
| T >
| (: <]D | Time
\ 6099-02h: -10rpm |- —N—— |
. L A
Motion | T
rofile I I
P | | Falling edge of
| | deceleration
point signal
! ! Zsignal
Motor Z signal [ ‘
& I Trigger signal:
Forward limit signal 6040h: OxOF>0x1F

Figure 4-20 Mode @ in which 6098h is 2 and the deceleration point signal is valid

6099-02h
609Ah

The P-OT signal is 1 initially and the motor directly 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)
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4 Motion Mode

1) Invalid deceleration point signal at start of

Reverse limit

(@)

homing

Home switch

o o

Forward limit

WL

(?MTWWWW@

Motion profile

Motor Z signal

Home switch signal

A
Speed
6099-01h: 100 rpm

Rising edge of
deceleration point signal

6099-02h: -10 rpm

!

Trigger signal:
6040h: 0xOF>0x1F

Falling edge of
deceleration
point signal

Zsignal

Figure 4-21 Mode @ in which 6098h is 3 and the deceleration point signal is invalid

6099-01h 6099-01h
1= ———— S th,= —— s 3=

609Ah 609Ah

6099-02h
609Ah
The HW signal is 0 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 then runs 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.

2) Valid deceleration point signal at start of homing

Home switch
A
o o Speed
Reverse limit Forward limit
'
(@) : (@) t
[E— > >
@WW ([@a@aD w
! 6099-02h:-10 rpm |- —\ A
Motion AL
profit : : Falling edge of
: deceleration
: | point signal
. 1 : Z signal
Motor Z signal |
! Trigger signal:
Home switch signal [—|— 6040h: OXOF>0x1F

Figure 4-22 Mode @ in which 6098h is 3 and the deceleration point signal is valid

_ 6099-02h
" 609Ah
The HW signal is 1 initially and the motor directly 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.
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4 Motion Mode

4 6098h=4

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

1) Invalid deceleration point signal at start of homing

Reverse limit

O

Home switch

Forward limit

@ﬂﬂﬂ rd ([aaaaaaaa

Motion profile }—:—’
|
|
|
! |
b
Motor Z signal ‘ [l
|
Home switch signal

Rising edge of deceleration point signal
Speed L
6099-01h: 20 rpm |— — — —

0rmpm - —/=-5-—-—-—

Rising edge of deceleration point signal

L A 4

Z signal

6099-02h: 10 pM |~ — — — — — — — — — —— o _

!

Falling edge of deceleration

Trigger signal point signal

6040h: OxOF->0x1F

Figure 4-23 Mode @ in which 6098h is 4 and the deceleration point signal is invalid

The HW signal is 0 initially and the motor directly starts homing 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.

2) Valid deceleration point signal at start of homing

Home switch

Reverse limit Forward limit

I
o ! o
E [ —

| H [
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Motion profile G_"—‘
L
[
L
|

Motor Z signal _y
|

Home switch signal




4 Motion Mode

A
Speed

6099-02h: 10 rpmp- — — — — — — —

Zsignal
Rising edge of
deceleration
point signal

6099-01h:-100 rpm |- — — —

Trigger signal:
6040: 0xOF>0x1F

Falling edge of
deceleration
point signal

Figure 4-24 Mode @ in which 6098h is 4 and the deceleration point signal is valid

6099-01h
1= ———— s 2=

609Ah

6099-01h
609Ah

6099-02h
609Ah

The HW signal is 1 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, runs in the reverse direction, and then

runs 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.

5 6098h=5

B Home: Zsignal

B Deceleration point: home switch (HW)

1) Invalid deceleration point signal at start of homing

Home switch
o o
Reverse limit Forward limit
¥
|
(@] ! I (€]
! I
| |
(§Gﬁ777(7f7@777767@r
I I -H
Motion profile | C[_g—(
! |
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! | |
| |
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Motor Z signal : : [
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A
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6099-02h: 10rpm |- — — — — — — — — — — — — — — — — — — ‘ A 4
t t, |
n— > / s
t; Time

6099-01h: -100 rpm |- — — —

!

Trigger signal:
6040h: 0XOF>0x1F

Rising edge of
deceleration
point signal

Figure 4-25 Mode  in which 6098h is 5 and the deceleration point signal is invalid
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4 Motion Mode

6099-01h 6099-01h 6099-02h
1= —m88 — 'S t2: _ 3 t3: _—

609Ah 609Ah 609Ah

The HW signal is 0 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, runs in the reverse direction, and then
runs 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.

2) Valid deceleration point signal at start of homing

Home switch
o o]
Reverse limit Forward limit
Y
Falling edge of
0] | | 0) A i
| Speed deceleration
O j] point signal
[Cqa@a@aaado !
‘ 6099-02h: 10rpm |- — —Y¥ ¥
| LL
Motion profile ; }‘—" I
| ‘ ‘ >
|
| [ ‘ <> Time
| ‘ | t
l ! \
|
|
Motor Z signal | | : Trigger signal:
‘ :
Home switch signal 6040h: 0XOF>0x1F

Figure 4-26 Mode 2 in which 6098h is 5 and the deceleration point signal is valid

6099-02h
609Ah

The HW signal is 1 initially and the motor directly 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.

6 6098h=6

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

1) Invalid deceleration point signal at start of homing

Home switch
(o} O
Reverse limit Forward limit
¥
|

Ei@
§

! L
Motion profile ! “_;—{
| |
| I |
| |
Lo
|
Motor Z signal ‘ [
| |
Home switch signal ]




4 Motion Mode

A
Speed Falling edge of deceleration
point signal
10RPM
g &,
| ! le—> >
| | B t
6099-01h: - 20RPM | I T A
------ Zsignal
T Rising edge of deceleration
Rising edge of point signal
deceleration point signal

f

Trigger signal:
6040h: 0xOF>0x1F

Figure 4-27 Mode @ in which 6098h is 6 and the deceleration point signal is invalid

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

2) Valid deceleration point signal at start of homing

Home switch

o] [¢]

Reverse limit Forward limit

O

Motion L H
profile ; )

|
| H
N
| |
b
| |
Motor Z signal . Mo
| |
Home switch signal
Falling edge of
deceleration
A point signal
Speed

6099-01h: 100 rpm

6099-02h: -10 rpm

Rising edge of

deceleration
Trigger signal: point signal
6040h: 0XOF>0x1F Zsignal

Figure 4-28 Mode @ in which 6098h is 6 and the deceleration point signal is valid

6099-01h _ 60%-01h _ 609020
609Ah >~ 7 609Ah ’ 609Ah

The HW signal is 1 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 then runs in the reverse direction

at a low speed. After reaching the rising edge of the HW signal, the motor stops at the first motor Z signal.
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4 Motion Mode

7 6098h=7
B Home: Zsignal

B Deceleration point: home switch (HW)
1) Invalid deceleration point signal at start of homing start, not reaching forward limit switch

Home switch
O O
Reverse limit Forward limit
'
|

H
Motion profile }—h—‘D

|
Motor Z signal [
Home switch signal

Forward limit switch ‘

Rising edge of
deceleration

Speed A point signal
6099-01h: 100 rpm |— — — — l
I |
I I
| |
| | }
47” MT» : Time
6099-02h:-10rpm |- — — — — — — — — — — — N T |

Falling edge of

deceleration
Triggersignal: point signal
6040: OXOF>0x1F

Z signal

Figure 4-29 Mode @ in which 6098 is 7, the deceleration point signal is invalid, and the forward limit
switch is not reached

6099-01h 6099-01h 6099-02h
1= —/——— S 2= ———— S 3= ———— S

609Ah 609Ah 609Ah
The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If
the motor does not reach the limit switch and reaches the rising edge of the HW signal, the motor
decelerates and then runs 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.

2) Invalid deceleration point signal at start of homing, reaching the forward limit switch



4 Motion Mode

Home switch
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A Signal Z
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Trigger signal: of home signal

6040h: OXOF >0x1F

Figure 4-30 Mode @ in which 6098 is 7, the deceleration point signal is invalid, and the forward limit

switch is reached

6099-01h 6099-01h

6099-01h

1= ———— S = ——— § 3=

609Ah 609Ah

609Ah

[6099-01h] - [6099-02h] <
609Ah

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the
motor reaches the limit switch, the motor automatically runs in the reverse direction at a high speed.
After reaching the rising edge of the HW signal, the motor decelerates and continues to run 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.

3) Valid deceleration point signal at start of homing

Home switch
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Trigger signal:
6040h: OXOF>0x1F

Figure 4-31 Mode ® in which 6098 is 7 and the deceleration point signal is valid
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4 Motion Mode

6099-02h
609Ah

1 =
The HW signal is 1 initially and the motor directly 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.
8 6098h=8

B Home: Zsignal

B Deceleration point: home switch (HW)
1) Invalid deceleration point signal at start of homing start, not reaching forward limit switch

Home switch
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Trigger signal:
6040h: 0XOF>0x1F

Figure 4-32 Mode @ in which 6098h is 8, the deceleration point signal is invalid, and the forward limit

switch is not reached

6099-01h 6099-01h 6099-02h 6099-02h _6099-02h

1= — = —_—— = —_— = —_— =

609AN " Teooah  ° 0 T eooAh ' Teoomh  © ° 609Ah
The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the
motor does not reach the limit switch, the motor decelerates and then runs in the reverse direction at
a low speed after reaching the rising edge of the HW signal. After reaching the falling edge of the HW
signal, the motor runs in the reverse direction and then runs 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.

2) Invalid deceleration point signal at start of homing, reaching the forward limit switch



4 Motion Mode
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Figure 4-33 Mode @ in which 6098h is 8, the deceleration point signal is invalid, and the forward limit
switch is reached

_ 609901 6099-01h 6099-01h
o —— =z —_— S =z —_—
' T 609AR 2~ T 609Ah > 609Ah
_ [6099-01h] - [6099-02h] 6099-02h 6099-02h
t4_ S t5: —_— S 6= —m—— S
609Ah 609Ah 609Ah

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the
motor reaches the limit switch, the motor automatically runs in the reverse direction at a high speed.
After reaching the rising edge of the HW signal, the motor decelerates and runs in the reverse direction
at a low speed. After reaching the falling edge of the HW signal, the motor runs in the reverse direction
and then runs 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.

3) Valid deceleration point signal at start of homing
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4 Motion Mode

Z signal
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Trigger signal:
6040h: OxOF>0x1F

Figure 4-34 Mode ® in which 6098h is 8 and the deceleration point signal is valid

6099-02h 6099-02h 6099-02h
1= — 888 ™ § 7= ——— S t3: N

609Ah 609Ah 609Ah

The HW signal is 1 initially and the motor directly starts homing in the reverse direction at a low speed.
After reaching the falling edge of the HW signal, the motor runs in the reverse direction and then runs 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.

9 6098h=9
B Home: Zsignal
B Deceleration point: home switch (HW)

1) Invalid deceleration point signal at start of homing start, not reaching forward limit switch

Home switch
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Figure 4-35 Mode 1 in which 6098h is 9, the deceleration point signal is invalid, and the forward limit
switch is not reached



4 Motion Mode

6099-01h [6099-01h] - [6099-02h] _ 6099-02h 6099-02h
1= ——— S t= S t3= —— s = —

609Ah 609Ah 609Ah 609Ah

The HW signal is O initially and the motor starts homing in the forward direction at a high speed. If the
motor does not reach the limit switch, the motor decelerates and then runs in the forward direction at
a low speed after reaching the rising edge of the HW signal. After reaching the falling edge of the HW
signal, the motor runs in the reverse direction and then runs 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.

2) Invalid deceleration point signal at start of homing, reaching the forward limit switch

Home switch
o] o]
Reverse limit Forward limit
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|

Motion
profile

Motor Z signal
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Forward limit switch —
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Trigger signal: home signal

6040h: 0XOF>0x1F

Figure 4-36 Mode @ in which 6098h is 9, the deceleration point signal is invalid, and the forward limit

switch is reached

_ 6099-01h 6099-01h 6099-01h 6099-01h
1= ———— S = —— s t3= —— s = ——
609Ah 609Ah 609Ah 609Ah
_ 6039-02h _ 6099020 _ 6099-02h
" 609Ah ®” " 609Ah T 609AN

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the
motor reaches the limit switch, the motor automatically runs in the reverse direction at a high speed.
After reaching the rising edge of the HW signal, the motor decelerates, runs in the reverse direction, and
then runs in the forward direction at a low speed. After reaching the falling edge of the HW signal, the
motor runs in the reverse direction at a low speed. After reaching the rising edge of the HW signal, the
motor stops at the first motor Z signal.
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4 Motion Mode

3) Valid deceleration point signal at start of homing
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Figure 4-37 Mode ® in which 6098h is 9 and the deceleration point signal is valid

6099-02h 6099-02h 6099-02h
1= —88 — § 2= ———— S 3= —— S

609Ah 609Ah ~ 609Ah

The HW signal is L initially and the motor directly starts homing in the forward direction at a low speed.
After reaching the falling edge of the HW signal, the motor runs 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.

10 6098h =10

B Home: Zsignal
B Deceleration point: home switch (HW)
1) Invalid deceleration point signal at start of homing, not reaching forward limit switch
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4 Motion Mode

Rising edge of deceleration point signal
Speed Zsignal

6099-01h: 100 rpm |— — — —
Falling edge of deceleration point signal

6099-02h:10 rpm |— # — — = — — — 5 — — ”
[ [ [
! ! |
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v

T Rising edge of deceleration point signal

Trigger signal:
6040h: OXOF >0x1F

Figure 4-38 Mode @ in which 6098h is 10, the deceleration point signal is invalid, and the forward limit
switch is not reached

_ 6099-01h . [6099-01h) - [6099-02h] _
Y T 609Ah 2 609Ah

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. After
reaching the rising edge of HW signal, the motor decelerates and continues running in the forward
direction until it decelerates again and changes to run in the reverse direction upon reaching the falling
edge of the HW signal. Then, after reaching the rising edge of the HW signal again, 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 again.

2) Invalid deceleration point signal at start of homing, reaching the forward limit switch

Home switch
O o]
Reverse limit Forward limit
'
|

Motion profile

Motor Z signal
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Trigger signal:
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Figure 4-39 Mode @ in which 6098h is 10, the deceleration point signal is invalid, and the forward limit
switch is reached
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4 Motion Mode

_ 6099010 _ 6099-01h  6099-01h
! 609Ah >” " 609Ah >~ 609Ah
_ 6099-01h _ 6099-02h
‘T Te0oAh " 609Ah

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the
motor reaches the limit switch, the motor automatically runs in the reverse direction at a high speed.
After reaching the rising edge of the HW signal, the motor decelerates and continues to run 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

3) Valid deceleration point signal at start of homing

Home switch

[e] o]

Reverse limit Forward limit

o
-
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: | Zsignal
5 - | Falling edge of
| [ 7\ 7 7 7 7 W 70) Speed deceleration
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Figure 4-40 Mode ® in which 6098h is 10 and the deceleration point signal is valid

_ 6099-02h
609Ah

The HW signal is 1 initially and the motor directly 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 profile of 6098h = 7 to 10, opposite in the initial running direction

12 6098h =17 to 30

Same profile as that of 6098 = 1 to 14, without the step of searching for motor Z signal. The motor stops
immediately at the following home signal.

Homing Mode 6098 Home Signal
17 N-OT falling edge
18 P-OT falling edge
19 HW falling edge
20 HW rising edge
21 HW falling edge
22 HW rising edge
23 HW falling edge




4 Motion Mode

Homing Mode 6098 Home Signal
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 to 32

This mode is not defined in CiA402. It can be used for extension.

14 6098h =33 and 34

Home: Z signal
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.

Reverse limit Forward limit
=l =l
(@)
(S l
‘%(?(7(?(?(?(? ([aaaaaad
. L I
Motion < I
profile 33 L |
e
| |
| J |
! |
Motor Z signal [ h }
|
Forward limit switch [

Figure 4-41 6098h=33 or 34

15 6098h =35

The homing mode is 35 and homing is triggered with the current position as the mechanical home
(control word 6040h: 0xOF — Ox1F).

Position actual value 6064h =607C
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4.7.5 Configuration Example

Start

Configure PDOs.

A

Modify basic
parameters.

v
Write a control
word to enable
running of the

e  Forthe network configuration, see Section 3.4.
e  Forrelated object dictionaries, see Section
4.7.2.

. For conversion factors, see Section 4.2.

e  Forsettings of related objects, see Section 4.7.2.

e  Parameters can be modified through SDO or
panel.

e Change the value of 6040h to Ox1F from OxOF
and perform homing on the servo drive.

servo.
A
Adjust gain
parameters o Fordetails, see the /S620P Series Servo Drive
basedonactual | Advanced User Guide.
conditions.
v
End
Figure 4-42 Example of configuration flowchart in homing mode
Parameter | Object Mapping Object Input Description
) S Content P
H2D-32 | 1600h-ooh | \umPerofRPDOI 2
mapping objects
The fi i fRPDO1i 40-00h.
H2D-33 | 1600h-01h 6040h-00h 60400010 | "¢ Tifstmapping parameter of RPDOL s 6040-00
The parameter is 16 bits long.
Ho0-35 | 1600h-02h 6060h-00h 60600008h The second mapping paramgter of RPDO1 is 6060-
00h. The parameter is 8 bits long.
H2D-49 | 1601h-00n | TumPerof RPDO2 2
mapping objects
1050 | 1601h-01h 6098h-00h 60980008h The first mapping parametferof RPDOle 6098-00h.
The parameter is 8 bits long.
The fi i fRPDO2i A-00h.
H2D-52 | 1601h-02h 609Ah-00h 600A0020n | e firstmapping parameter of RPDO2 is 609A-00
The parameter is 32 bits long.
H2D-66 | 1602h-00h | \umPerof RPDO3 2
mapping objects
The fi i fRPDO3i -01h.
H2D-67 | 1602h-01h |  6099h-O1h 60990120 | | "¢ ISt Mapping parameter of RPDOS3 Is 60950
The parameter is 32 bits long.
Th d i ter of RPDO3 is 6099-
H2D-69 | 1602h-02h 6099h-02h 60990220h € seconamapping parameter ot 'S
02h. The parameter is 32 bits long.
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. . . Input —
P M D
arameter | Object apping Object Qe escription
H2E-20 | 1A00h-0gh | umPerofTPDOL
mapping objects
The fi i t f TPDO1 is 6041-00h.
H2E-21 | 1A00h-0lh 6041h-00h 60410010h e first mapping parameter of TPDOL is 6041-0
The parameter is 16 bits long.
Th d i ter of TPDO1 is 6061-
H2E-23 | 1A00h-02h 6061h-00h 60610008h € second mapping parameter o S
00h. The parameter is 8 bits long.
H2E-37 | 1A01h-oh | umberofTPDO2
mapping objects
The first i ter of TPDO2 is 6064-00h.
H2E-38 | 1A01h-01h 6064h-00h 60640020n | | C ot Mapping parameter of 1FHRE IS
The parameter is 32 bits long.
Th d i t fTPDO2i
H2E-40 | 1A01h-02h 606Ch-00h 606C0020h © second mapping parameter of s
606C-00h. The parameter is 32 bits long.

Monitoring parameters:

Example:

Set the drive mode 6060h to 0x06 to make the drive run in homing mode.

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

Set the speed during search for switch 6099-01h (reference unit, default value: 100 rpm) and speed
during search for zero 6099-02h (reference unit, default value: 10 rpm).

Set the homing acceleration 609A-00h (reference unit, default value: 100 rpm/ms).

Set the control word 6040h to 0x1F from OxOF so that the drive performs the homing operation.

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

Position actual value 6063h (encoder unit), position demand value 6062h (reference unit)

Following error actual value 60F4h (reference unit)

Status word 6041h

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

B Speed during search for switch: 6099-01h = 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)

SN Contrc;lo(;rc())r;mand Status of 6041h Description

1 0x06 0x0231 Servo ready

2 0x07 0x0233 Ready, wait to switch on

3 OxOF 0x0637 Homing not started, target position reached
4 Ox1F 0x9637 Homing completed, target position reached

91-
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Home switch

o] (o)
Reverse limit Forward limit
’
o (@)

oL ‘
‘%(f(?(i(?(i ([Faaaaaaa

Motion H
profile ; )

|
|
l
Motor Z signal ﬁ

Home switch signal
A
Speed Rising edge of
deceleration point signal
6099-1h: 100 rpm |- — L
| |
| |
| |
| |
I I
I I t3
¢ ’\ f | 4 >
1 o\ Time
6099-2h:-10rpm | — — — — — — — — — — — — — — — — 4

T Zsignal

Trigger signal

6040h: OXOF>0x1F Falling edge of

deceleration point signal

Figure 4-43 Description of case in which 6060h is 0x06 and 6098h is 3

(6099-1h) (6099-1h) (6099-2h)

=————— S = S =—————— S
b= " 609Ah L= " 609Ah 5= " 609Ah

4.8 Interpolated Position Mode

The interpolated position mode can implement synchronization of a multi-shaft servo drive or single-
shaft servo drive. When the servo drive is not enabled, after the host controller sets the interpolated
position mode, the displacement profile is planned in advance according to actual application
requirements. When the servo drive is running, different absolute position points on the displacement
profile are periodically sent to the slave node. The slave node synchronously receives the displacement
reference, subdivides and evenly sends the displacement reference increment based on the position
loop control cycle. The servo drive completes control over the position, speed, and torque inside.
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Displacement

P2

P1

PO

60C1-1h=P1

4

NOTE

A ty: position loop
control cycle

ty: interpolation cycle

v

Time

60C1-1h=P3

60C1-1h=P2

Figure 4-44 Displacement profile of single-shaft linear interpolation motor

@ () The current absolute position of the servo motor is PO. After receiving the first absolute
position reference P1, the servo motor starts to plan the first displacement profile.

@ (2 The current absolute position of the servo motor is P0. The servo motor starts to move
towards the first absolute position P1. After receiving the second absolute position reference P2,
the servo motor starts to plan the second displacement profile.

* The servo motor reaches the first absolute position P1 and starts to move towards the second
absolute position P2. After receiving the third absolute position reference P3, the servo motor
starts to plan the third displacement profile.

@ t1 - position loop control cycle, which is determined by the servo drive internally.

@ t2 - interpolation cycle, which is set in the object dictionary 60C2h. IS620P supports the
synchronization cycle in the range 1 ms to 20 ms. When a synchronization cycle beyond the range
is set, the synchronization cycle is set to a limited value.

@ P0/P1/P2 - absolute position. An absolute position reference is sent through 60C1-1h. The
interpolated position mode supports only absolute position references.

@ The displacement reference increments in each synchronization cycle are P1-P0 and P2-P1.

4.8.1 Control Block Diagram

Speed Speed Torque Torque
feedforward gainfeedforward filter| forwardfeed gain | feedforward filter
2008-14h 2008-13h Motor speed 2008-16h 2008-15h
reference (rpm)
Motor position
Position deviation (p)
demand value Filter + Speed +
60FCh (p) 2005-05h + Position loop + Max motor + regulator "
2005-07h gain 2008-03h speed limit 2008-01h —’@b
2008-02h
Motor speed
feedback (rpm)
peed
Position actual calculatio
value 6063h(p) n
Torque Torque
rgosﬁautzr reference filter
s limit 2007-06h

-03-
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By setting 0x200A-02h, you can check the absolute position limit of the user position reference and
position feedback. By default, 200A-02h is 2, that is, after homing is complete and the reference zero
position of mechanical operation is known, software position limit check is performed for the target
position 60C1h and user position feedback 6064h. When the position reference exceeds the internal
software position limit, bit11 of the status word 6041h is set to 1 and the drive runs by using the limit as
the target position. After reaching the target position, the drive stops and provides a prompt. A reverse
reference can make the drive exit the limit status and clear bit11 of 6041h. When external DI limit switch
and internal software position limit are valid at the same time, the limit status is determined by the
external DI limit switch.

Position demand
value 60FCh(p)
R

Position actual
value 6063h(p)
—_—

Motor position
deviation (p)
_—>

Motor speed
reference (rpm)

Motor speed
feedback (rpm)
—

Control block diagram of the interpolated position mode

Modes of
operation
6060h

Control word
6040h

Interpolation
cycle
60C2-1h
60C2-2h

Interpolation
position
60C1-1h

Max profile
velocity 607Fh

Following error
window 6065h

Position
window 6067h

Position
window time
6068h

User software
position limit
607Dh
Home offset
607Ch
4>

6091h

6091h

Control
function

User position
reference 6062h
—_—

User position
feedback 6064h
—_—>

User position
deviation 60F4h

—

User speed
reference 606Bh
—

User speed
feedback 606Ch
—

Modes of
operation display
6061h

Status word
6041h

Position
demand value

60FCh >

Position actual
value 6063h

Position
demand value

6062h )

Position actual
value 6064h

User position
deviation 60F4h

User speed
reference
606Bh

User velocity
feedback 606Ch
—_—

Error code

603Fh
e

Figure 4-46 Input/output block diagram in interpolated position mode
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Target position
60C1-01h Target

(user unit) Softwar'e position limit Conversion position (p)
: - —
Lower limit: (607D-1h) factor 6091h

Upper limit: (607D-2h)

Figure 4-47 Interpolation displacement 60C1h - internal software position limit

4.8.2 Relevant Object Setting

1) Positioning complete

D
Name Position Window ata VAR Data Type| Uint32
Index Structure
6067h Relevant Data
A RW | M i YES hm/i 0104294967295 | Default | 734
ccess apping Mode pp/hm/ip T (o} efau p
Sub-index: 00
When the position deviation 60F4h of the reference unit is smaller than 6068h and time reaches this value, bit10 of
6041his 1.
When either condition is not met, the position window is invalid.
-, . . Data .
Name Position Window Time VAR Data Type| Uintl6
Index Structure
6068h Relevant Data
A RW | M i YE hm/i Def:
ccess apping S Mode pp/hm/ip g 0to 65535 efault 0ms
Sub-index: 00
When the position deviation 60F4h of the reference unit is smaller than 6068h and time reaches this value, bit10 of
6041his 1.
When either condition is not met, the position window is invalid.
2) Detection for Following Error Window
. . Data .
Name Following Error Window VAR Data Type| Uint32
Index Structure
6065h Relevant Data 0to
A RW | M i YES hm/i Default | 3145728
ceess apping Mode | PP/NMIP | cinge | 4294967205 | Defau P

Sub-index: 00
When the position deviation is larger than this value, Er.B00 occurs and bit13 of the status word 6041h is set to 1.

D
Index | Sub-index Name Access | Mapping T;[:t)z Unit Data Range | Default
603Fh 00h Error code RO TPDO Uintl6 |- 0-65535 -
6040h 00h Control word RW YES Uintl6 |- 0-65535 0
6041h 00h Status word RO TPDO Uintl6 |- 0-65535 -
6060h 00h Modes of operation RW YES Int8 |- Oto7 0
6061h | oon | Modesofoperation RO | TPDO | Int8 |- Oto7 -
display
Ref
6062h 00h Position demand value RO TPDO Int32 uiifrence 2 t0 2%-1) -
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Dat
Index | Sub-index Name Access | Mapping T;pz Unit Data Range | Default
Positi i E
6063h 00h osition actual internal RO TPDO Int32 nFoder 20 (2%-1) i
value unit
Ref
6064h | 00h | Position actual value RO | TPDO | Int32 uiifrence 2o (2°-1) ]
Ref
6065h 00h Following error window RW YES Uint32 uiifrence 0to (232—1) 3145728
Ref
6067h 00h | Position window RW YES | Uint32 uiiterence 0to (2%-1) 734
6068h 00h Position window time RW YES Uintl6 |ms 0to 65535 0
Ref
606Bh 00h Velocity demand value RO TPDO Int32 uiifrence 2% to 2%-1) -
Ref
606Ch | 00h |Velocity actual value RO | TPDO | Int32 uiifrence 2% to (2°-1) ;
Ref
0lh | Min position limit RW YES Int32 uiifrence 2oy | 2
607Dh
02h M.ax.Software Position RW VES Int32 Reference S (231_1) ¥
Limit unit
Ref
607Ch | 00h |Home offset RW YES Int32 uiiterence 2% to (2°-1) 0
6098h 00h Homing mode RW YES Int8 |- 0to35 1
Speed duri h f Ref
01h peedduring searchtor - oy VES | Uint32 | o 0to 2%1) | 1747627
switch unit
6099h
i hf Ref
oph |Speedduringsearchifor | o ) yee | gy Reference o on | 174763
zero unit
Ref
609Ah | 00h  |Homing acceleration RW YES | Uint32 uiiterence Oto (2%-1) | 174762666
Interpolation target
60CIh | o1h | erpolationtarge RW YES Int32 |- 2% to (2°-1) 0
position
01lh Interpolation Time Units | RW YES Uint8 |- 1to 20 1
60C2h
02h Interpolation Time Index | RO TPDO Int8 | ms -3 -3
Followi Ref
60E4h 00h ollowing error actual RO TPDO Int32 e.erence 2o (2%-1) i
value unit
Encod
60FCh | 00h |Positiondemandvalue | RO | TPDO | Int32 U:icto %Mo 1) ;
2007h | oeh | orauereferencefilter | o, YES | Uintl6 | ms 0t030.00 0.79
time constant
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Dat.
Index | Sub-index Name Access | Mapping T;pz Unit Data Range | Default
0lh Speed loop gain RW YES Uintl6 |Hz 0.1 to 2000.0 25.0
02h Speed loop integral time RW VES Uint16 | ms 0.15to 31.83
constant 512.00
03h Position loop gain RW YES Uintl6 |Hz 0.0t0 2000.0 40.0
jo0sh | 13n | opeedfeedforwardfilter | o) 1 ves | yintte | ms 0.00t064.00|  0.50
time constant
14h Speed feedforward gain RW YES Uintl6 | % 0.0 to 100.0 0.0
T feedf fi
15n | rorquefeedforwardfilter| o yes | Gintig | ms 0.00t064.00|  0.50
time constant
16h Torque feedforward gain | RW YES Uintl6 |% 0.0 t0 200.0 0.0

4.8.3 Control Commands in Interpolated Position Mode

The control word 6040h in interpolated position mode is described as follows:

Data .
Name Control Word VAR Data Type Uintl6
Index Structure
6040h Relevant Data
Access | RW | Mapping | YES All 0to 65535 Default -
Mode Range
It sets the control commands in homing mode.
Control Word 6040h
Bit bit7-15 bit5-bit6 Bit 4 bit0-bit3
Name - N/A Enable IP mode -
See "Table 4-2 Relation See "Table 4-2 Relation
Value between status switching - - between status switching
and control commands". and control commands”".

0: Interrupt interpolation.

For details, see "6.5.3 1: Enable interpolation.

Details of Parameters Bit4 must always be 1 during

Description - i i
p Defined by Sub- interpolation.
Bit12 of 6041h can be used

protocols”.
to determine whether the IP
mode is activated.

For details, see "6.5.3
Details of Parameters
Defined by Sub-
protocols”.

The status word 6041h in interpolated position mode is described as follows:
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Data
Name Status Word VAR Data Type Uintl16
Index Structure
6041h Relevant Data
Access RO Mapping | TPDO Y All 0to 65535 | Default -
Mode Range
It indicates the status of the servo drive in interpolated position mode.
State word 6041h
Bit bitl5 bitl4 | bitl3 bit12 bitll bit10 bit0-bit9
Software
Homing Not IP mode ) . Target
Name NA . internal setting -
completed used activated L reached
exceeding limit
For details,
see "Table
4-2 Relation
Value - - - - - - between status
switching
and control
commands”".
0: The actual
0: Homing is not position value
performed or does notreach |0:Thetarget |t jetails. see
homing is not O Interpglatlon the _s9ftwy§ positionis not s o 5 i
~_ |complete. is not activated. |position limit. |reached.
Description - - h l h of Parameters
1: Homingi : i : : .
omingis 1 Int§rpolat|on 1 T_ §actua 1 T' .etarget Defined by Sub-
complete and the is activated. position value |position is 4)/;”
reference point is reaches the reached?. protocols .
found. software
position limit™.

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 Details of Parameters Defined by Sub-protocols" on page 160.

4.8.4 Configuration Example

When the position deviation is within the position window 6067h and the time reaches the value set by 6068h,
the target position is reached. If either condition is not met, the target position is not reached.

. . . Input .
Parameter Object Mapping Object Qe Description
H2D-32 | 1600h-goh | \UuMPerofRPDOL 2
mapping objects
The fi i fRPDOL i 40-00h. Th
H2D-33 | 1600h-0lh | 6040h-00h | 60400010k | ¢ 'rStmapping parameter of RPDOL s 6040-00h. The
parameter is 16 bits long.
H9D-35 | 1600h-02h 6060h-00h 60600008h The second mappmg parameter of RPDO1 is 6060-00h.
The parameter is 8 bits long.
H2D-49 1601h-00h NumbcirofRI?DOZ 1
mapping objects
H9D50 | 1601h-01h 60C1h-01h 60C10020h Thef|rstm:.:\pplng.parameterofRPDOZ is 60C1-00h. The
parameter is 32 bits long.
H2D-50 1601h-01h - 0 -
H2E-20 | 1A00h-goh | \UMPerofTPDOL
mapping objects
The first i ter of TPDO1 is 6041-00h. Th
H2E-21 | 1A00h-Olh | 6041h-00h | 60410010h | - ' °- @PPING parametero s €
parameter is 16 bits long.
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: . . Input L
Parameter Object Mapping Object Content Description
Thefi i fTPDOL i 1-00h. Th
H2E-23 | 1A00h-02h | 6061h-00h | 60610008h | "< 'St Mapping parameter of TPDOLIs 6061-00h. The
parameter is 8 bits long.
H2E:37 | 1A01h-0oh | \UMPerofTPDO2
mapping objects
HOE-38 1A01h-01h 6064h-00h 60640020h Thef|rstm;_applng.parameterofTPDO2 is 6064-00h. The
parameter is 32 bits long.
HOE-40 1A01h-02h 606Ch-00h 606C0020h The second mappmgparameterofTPDoz is 606C-00h.
The parameter is 32 bits long.
Example:

When 6060h = 0x07:

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

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

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

Set the drive mode 6060h to 0x07 to make the drive run in interpolated position mode.

Set the interpolation position 60C1-1h (only absolute position references are supported),
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 synchronization cycle must be set to 1 to 20 ms.

B Setthe control word 6040h to O0xOF — Ox1F so that the drive can run. An example of the specific
configuration is as follows:

SN Control Command 6040h | Status of 6041h Description
1 0x06 0x0231 No fault = Ready
2 0x07 0x0233 Running — Wait to enable servo
3 OxOF 0x0637 The target position is reached.
4 OXOF OXOA3T The target position is n.ot reached and the position
reference exceeds the limit.
5 OXOF OXOE37 The target p0.5|t’|on is reached and the position reference
exceeds the limit.
6 Ox1F 0x1237 The IP mode is activated and the target position is not
reached.
7 Ox1F 0x1637 The IP mode is activated and the target position is reached.
8 Ox1F Ox1A37 The IP mode is actwa_te@, the target position is noF '
reached, and the position reference exceeds the limit.
9 OxLE OX1E37 ThelIP mod(? {s activated, the target p05|4t|o.n is reached,
and the position reference exceeds the limit.

Monitoring parameters:

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

B Position actual value 6063h (encoder unit), position actual value 6062h (reference unit)
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B Following error actual value 60F4h (reference unit)
B Status word 6041h

4.9 Profile Velocity Mode

In profile velocity mode, after the user sets the speed, acceleration, and deceleration, the servo drive
can plan the velocity profile based on the setting and implement smooth transition between different
velocity references.

4.9.1 Control Block Diagram

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

reference (rpm)

Velocity reference W v *
(rpm) Max motor + regulator +
—_—

speed limit 2008-01h
2008-02h

) 4

Motor speed
feedback (rpm)

Speed
calculation

Position actual
value 6063h (p)

Torque Torque Torque filter |
regulator | reference limit 2007-06h

Position actual Position actual
value 6063h(p) value 6064h
—_—> 6091h R

Motor speed User speed
reference (rpm) reference 606Bh
—_— —_—
Motor speed 6091h User speed
feedback (rpm) feedback 606Ch
—_— I

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

-100-



4 Motion Mode

Modes of Modes of
operation operation display
6060h o 6061h
Coné(r)c:llovr\]/ord Status word
> 6041h
Target velocity g
60FFh > Position actual
Acceleration/ value 6063h >
deceleration
6083h .
6084h User position
> feedback 6064h o
Max profile velocity
607Fh
User speed
o reference
Velocity window 606Bh
606Dh »  Control ”
function User speed
Velocity window feedback 606Ch
time 606Eh o >
Velocity Error code
threshold 603Fh
606Fh »
Velocity
threshold
6070h |
Max user
acceleration
60C5h N
Max user
deceleration
60C6h

\4

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

Velocity profile planning involves the target velocity 60FFh (in reference unit), profile acceleration 6083h
(in reference unit), and profile deceleration 6084h (in reference unit). Commands of the host controller
are entered in reference units and are called references in the drive unit after they go through limiting
and conversion. Figure 4-49, Figure 4-50, and Figure 4-51 show processing of the drive for the target
velocity, profile acceleration, and profile deceleration.

By setting 0x200A-02h, you can check the absolute position limit of the user position reference and
position feedback. By default, 200A-02h is 2, that is, after homing is complete and the reference zero
position of mechanical operation is known, software position limit check is performed for the user
position feedback 6064h. When the user position feedback exceeds the software position limit, the
motor stops and a limit fault occurs. When external DI limit switch and internal software position limit
are valid at the same time, the limit status is determined by the external DI limit switch.

Position actual

value 6064h PR
(reference unit) ~ Software position limit

Lower limit: (607D-1h) ——»
Upper limit: (607D-2h)

Figure 4-51 User position feedback 6064h - internal software position check
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The target velocity 60FFh is used to set the maximum speed during running of the velocity reference.
It cannot exceed the maximum velocity 607Fh set by the user and the maximum motor speed after

conversion. Figure 4-50 shows the block diagram.

Target velocity

60FFh
(reference unit) R Velocity
7 reference during
running at a
Max profile velocity constant speed
607Fh Min value Conversion
. e
(reference unit) factor
Max motor "

Max motor speed Minvalue —>»
speed (rpm) Conversion  (reference unit
-

factor 6091h

Figure 4-52 Target velocity 60FFh - velocity limit

Profile acceleration 6083h and profile deceleration 6084h are used to set acceleration and deceleration
during running of the velocity reference. The values cannot exceed the maximum acceleration 60C5h

and deceleration 60C6h set by the user. Figure 4-51 shows the block diagram.

Profile
acceleration
6083h
(reference unit)
Speed reference

Profile

deceleration Acceleration limit increment in each control
6084h cycle during running at a

(reference unit) Max value of acceleration variable speed
segment: 60C5h EHeln 4
Quick stop Max value of deceleration

deceleration segment: 60C6h

6085h

(reference unit)

Figure 4-53 Profile acceleration and deceleration limit

4.9.2 Relevant Object Setting

1) Zerospeed clamp

Dat.
Name Speed Threshold for Zero Clamp ata VAR Data Type| Uintl6
Index Structure
2006h Relevant Dat
Access | RW | Mapping | YES eMi\:jaen pv Rai;e 0 to 6000 Default 10 rpm

Sub-index: 10h
When the actual velocity is smaller than the value and the corresponding DI function 12 is enabled, the motor enters

the position locked status.

2) Zero speed threshold

Dat
Name Velocity Threshold ata VAR Data Type Uintl6
Index Structure
606Fh Rel t Dat
Access | RW | Mapping| YES T\/Ii\éaen pv Ra?qgae 0to 65535 Default 10 rpm

Sub-index: 00h
When the velocity feedback 606Ch of the reference unit is smaller than 6070h and time reaches this value, bit12 of

6041his 1.
When either condition is not met, the zero speed threshold is invalid.
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Dat.
Name Velocity Threshold Time ata VAR Data Type| Uintl6
Index Structure
6070h Rel t Dat
Access | RW | Mapping | YES eMz\:jaen pv Raigae 0 to 65535 Default 0ms

Sub-index: 00h

When the velocity feedback 606Ch of the reference unit is smaller than 6070h and time reaches this value, bit12 of
6041his 1.

When either condition is not met, the zero speed threshold is invalid.

3) Velocity threshold

. . Data .
Name Velocity Window VAR Data Type| Uintl6
Index Structure
606Dh Relevant Data
A RW | M i YES 0to 65535 Default 10
ccess apping Mode pv T () efau rpm

Sub-index: 00h

When the deviation of the velocity feedback 606Ch of the reference unit from the target velocity 60FFh is smaller
than 6070Eh and time reaches this value, bit10 of 6041h is 1. When either condition is not met, the velocity window
is invalid.

Dat
Name Velocity Window Time ata VAR Data Type| Uintl6
Index Structure
606Eh Rel t Dat
Access | RW | Mapping| YES eievan pv ate 0to 65535 Default 0ms
Mode Range

Sub-index: 00h

When the deviation of the velocity feedback 606Ch of the reference unit from the target velocity 60FFh is smaller
than 6070Eh and time reaches this value, bit10 of 6041h is 1. When either condition is not met, the velocity window
is invalid.

Sub- Dat.
Index inl(Jjex Name Access | Mapping T;pz Unit Data Range Default
603Fh | 00h |Error code RO TPDO | Uintl6 |- 0-65535 -
6040h | 00h | Control word RW YES Uintl6 |- 0-65535 0
6041h | 00h |Status word RO TPDO | Uintl6 |- 0-65535 -
6060h | 00h | Modes of operation RW YES Int8 |- Oto7 0
Modes of ti
6061h | 00h | oCco Otoperation RO | TPDO | Int8 |- Oto7 -
display
6063h | 00h C:Ijzon actualinternal RO TPDO Int32 | Encoderunit |-2*to (231—1) -
6064h | 00h |Position actual value RO | TPDO | Int32 |Referenceunit |-2* to (2*-1) -
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) -
606Dh | 00h |Velocity window RW YES Uintl6 |rpm 0to 65535 10
606Eh | 00h |Velocity window time RW YES Uintl6 | ms 0to 65535 0
606Fh | 00h |Velocity Threshold RW YES Uintl6 |rpm 0to 65535 10
6070h | 00h |Velocity Window Time RW YES Uintl6é | ms 0to 65535 0
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Sub- Dat
Index inl;ex Name Access | Mapping T;pz Unit Data Range Default
607Ch | 00h |Home offset RW YES Int32 | Reference unit |-2* to (27-1) 0
Min Soft Positi
01h Li'r:ito ware Fosttion RW | YES | Int32 |Referenceunit |-2"to (2°-1) 2
607Dh
M f Positi
02h Lifr):itso tware Position RW YES Int32 | Reference unit |-2* to (231—1) 21
6083h | 00h | Profile acceleration RW YES Uint32 | Reference unit | 0to (2-1) 174762666
6084h | 00h | Profile deceleration RW YES Uint32 | Reference unit | 0to (2-1) 174762666
00h | Number of sub-indexes RO NO Uint8 |- - 2
6091h | 0lh |Motor revolutions RW PROD | Uint32 |- 1to (2*-1) 1
02h | Shaft revolutions RW PROD | Uint32 |- 1to (2*-1) 1
60C5h | 00h | Max Profile Acceleration RW YES Uint32 | p/ms 0to (2%-1) 2147483647
60C6h | 00h | Max Profile Deceleration RW YES Uint32 | p/ms 0to (2%%-1) 2147483647
T f fi
2007h | o | oraue reference filter RW | YES | Uintlé |ms 0t030.00 0.79
time constant
0lh |Speed loop gain RW YES Uintl6 |Hz 0.1t02000.0 25.0
02h Speed loop integral time RW VES Uint16 | ms 0.15to 31.83
constant 512.00
2008h
T feedf d filt
15p | orqueteedlonwardiitter | oy 1 vEs | Uintl6 |ms 0.00t064.00 |  0.50
time constant
16h | Torque feedforward gain RW YES Uintl6 | % 0.0 t0 200.0 0.0
4.9.3 Control Commands in Profile Velocity Mode
The control word 6040h in profile velocity mode is described as follows:
Data .
Name Control Word VAR Data Type Uintl16
Index Structure
6040h R D
Access| RW | Mapping | YES elevant All ata 0 to 65535 Default -
Mode Range

6040

Description

0x06

Servo ready

0x07

Ready, wait to enable servo

OxOF

provided profile.

The servo is enabled and runs according to the

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

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




4 Motion Mode

Data
Name Status Word VAR Data Type Uintl16
Index Structure
6041h Relevant Data
Access| RO | Mapping | TPDO Y All 0to 65535 Default -
Mode Range
It indicates the status of the servo drive in profile velocity mode.
State word 6041h
Bit bitl5 bitl4 | bitl3 bit12 bitll bit10 bit0-bit9
Software internal
Homing Not | Zero speed . . Target
Name N/A . setting exceeding -
completed used signal limit reached
For details, see
Table 4-2.
Table 4-2
Setvalue |- ) ) ) ) . Relationship
between status
switching
and control
commands
0: The actual
0: Homing is not position value
Eerformed or 0: User d;es nfot reach |0: il'he target |go, details, see
oming is not the software velocityisnot |« :
& velocityisnot| "=~ " © Y "6.5.3 Details
complete. position limit. reached.
Description . . 0. o l A of Parameters
1: Homingi LT 1T .
oming s 1: User . ,e actua gta.rget Defined by Sub-
complete and the velocity is 0 position value  |velocity is ”
reference point is y "Ireaches the reached®. protocols”.
found. software position
limit™.

[1] When the user velocity is within the velocity threshold (606Fh) and the time reaches the value set by 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 valid
only in profile velocity mode. This flag bit is unrelated to whether the servo drive is enabled.

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 Details of Parameters Defined by Sub-protocols".

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

Start

Configure PDOs.

Modify basic
parameters.

Write a control

word to enable

running of the
servo.

Adjust gain
parameters
based on actual
conditions.

For the network configuration, see Section 3.4.
For related object dictionaries, see Section
4.9.2.

For conversion factors, see Section 4.1.

For settings of related objects, see Section 4.8.2.
Parameters can be modified through SDO or
panel.

For details, see configuration
examples in Section 4.9.4.

For details, see the /S620P Series Servo Drive
Advanced User Guide.

End
Figure 4-54 Example of profile velocity mode configuration flowchart
Parameter Object Mapping Object Input Content Description
H2D-32 | 1600h-00h | umberof RPDOI 2
mapping objects
H2D-33 | 1600h-01h 6040h-00h 60400010h The first mappmg parfameterof RPDOL1 is 6040-00h.
The parameter is 16 bits long.
Th i fRPDO1i -
H2D-35 | 1600h-02h 6060h-00h 60600008h | 1€ second mapping parameter of RPDOL is 6060
00h. The parameter is 8 bits long.
H2D-49 | 1601h-0oh | Numberof RPDO2 1
mapping objects
H2D-50 | 1601h-01h 60FFh-00h 60FF0020h The first mapp|.ng parémeterof RPDO2 is 60FF-00h.
The parameter is 32 bits long.
H2D-50 1601h-01h - 0
H2D-66 | 1602h-00h | umberof RPDO3 2
mapping objects
H2D-67 | 1602h-01h 60383h-00h 60830020h The first mapp|.ng par.ameterof RPDO3 is 6083-00h.
The parameter is 32 bits long.
Th i f RPDO3 is 6084-
H2D-69 | 1602h-02h 6084h-00h 60840020n | € second mapping parameter of RPDO3 is 608
00h. The parameter is 32 bits long.
H2E-20 | 1A00h-goh | NumPerofTPDOL 2
mapping objects
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Parameter Object Mapping Object Input Content Description
H2E21 | 1AOOh-01h 6041h-00h 60410010h The first mapp|.ng par.ameterofTPDOI is 6041-00h.
The parameter is 16 bits long.
H2E-23 | 1A00h-02h 6061h-00h 60610008h The second mapplng parémeter of TPDO1 is 6061-
00h. The parameter is 8 bits long.
H2E-37 | 1A01h-o0h | NumPerofTPDO2 2
mapping objects
H2E-38 | 1A01h-01h 6064h-00h 60640020h The first mapp|.ng par_ameterofTPDO2|s 6064-00h.
The parameter is 32 bits long.
The second mapping parameter of TPDO2 is
H2E-40 | 1A01h-02h 606Ch-00 606€0020h 606C-00h. The parameter is 32 bits long.
B Setthe drive mode 6060h to 0x03 to make the drive work in profile velocity mode.
B Setthe target velocity @ 60FFh to 1000 rpm.
B Set profile acceleration @ 6083h to 100 rpm/ms.
B Set profile deceleration @ 6084h to 100 rpm/ms.
B Setthe target velocity @ 60FFh to 1000 rpm.
B Set profile acceleration @ 6083h to 10 rpm/ms.
B Set profile deceleration @ 6084h to 10 rpm/ms.
M Set the control word 6040h and enable the drive to run. An example of the specific configuration is
as follows:
Control Command .
SN 6040h Status of 6041h Description
1 0x06 0x1231 The servo is ready and the velocity threshold is reached.
2 0x07 0x1233 The servo _is ready and can be enabled and the velocity
threshold is reached.
3 OxOF 0x0637 Homing is not started and the target position is reached.
4 0X06/0%07 0x1231 The prof|le_ velocity mode is interrupted and the velocity
threshold is reached.
A
Speed
V,
2000rpm|— — — — — — — — — — — — — — — —
|
[
|
|
|
Vi
1000 rpm|— —

6040h: OxOF

60FFh =1000 rpm

60FFh =2000 rpm

Figure 4-55 Motion profile of profile velocity
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Vi Vo-Vy V)

Vo T TN e

6083h 6083h

4.10 Profile Torque Mode

In this mode, the host controller sends the target torque (6071h) and torque ramp constant (6087h) to

the servo drive. Torque control is performed by the servo drive. When the speed reaches the limit, the

motor enters the speed adjustment status. However, the maximum output does not exceed the torque
reference limit.

4.10.1 Control Block Diagram

Speed
regulator Max speed <
2008h:01 limit 607Fh
2008h:02
Actual torque
Torque ramp feedback 6077h
constant +
6087h Selected during
Target torque speed limiting
£071h Filter Max Torque

\ 4

2007:06 || torque || regulator |

Modes of Modes of
operation operation display
6060h 6061h
Control word Status word
6040h 6041h
—_—
Target torque Actual speed
6071h Control 606Ch
function
Torque ramp Actual torque
6087h 6077h
e
Max speed limit Error code
607Fh 603Fh

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

4.10.2 Relevant Object Setting

Control Word 6040h

Description

If bit0 to bit3 are 1, the servo drive is started.

State word 6041h

Description

0: Target torque not reached
1: Target torque reached

0: Position feedback not exceeding the limit
1: Position feedback exceeding the limit

Bit Name

0 Servo ready

1 Switch on

2 Quick stop

3 Servo running
Bit Name

10 Target reached

11 Internal limit active
15 Home found

0: Homing not completed

1: Homing completed
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Sub-ind
Index (hex) u(hg() & Name Access Size Unit Range Default

603F 00 Error code RO UINT16 - 0-65535 0

6040 00 Control word RW UINT16 - 0-65535 0

6041 00 Status word RO UINT16 - 0-65535 0

6060 00 Operation Mode RW INT8 - 0-10 0
M f i

6061 00 odes of operation |, INT8 . 0-10 0
display
Velocity actual . 31 jm3l

606C 00 RO INT32 | Reference unit: /s -2°-(2°1-1) 0
value

6071 00 Target torque RW INT16 0.1% -5000 to 5000 0
T tual

6077 00 orqueactua RO INT16 0.1% 1500005000 | 0
value
Max profile . E)

607F 00 . RW UINT32 | Reference unit: /s 0-(2%-1) 0
velocity

6087 00 Torque ramp RW UINT32 0.1%/s 0-(2*-1) 0

2007 06 Torque filter time RW UINT16 0.01 ms 0-65535 79

01 Speed loop gain RW UINT16 0.1Hz 1-20000 250
2008 Speed |
02 | Peedioor RW | UINT16 0.01 ms 1551200 | 3183

integral time

B Torque reached signal setting

When the difference between the torque and the base 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 signal TOQREACH is invalid and bit10 of the status word 6041h bit10 is
cleared.

Index (hex) Sut)r;:;slex Name Attribute Size Unit Range Default

2007 16 Base value for RW UINT16 0.1% 0-8000 0
torque reached

Valid value of torque

2007 17
reached

RW UINT16 0.1% 0-8000 200

2007 18 Invalid value of RW UINT16 0.1% 0-8000 100
torque reached

4.10.3 Speed Limit in Profile Torque Mode

The speed limit is defined by 607Fh and H00-15 (Max. motor speed).
Forward/Reverse speed: V=min{607Fh, HO0_15}
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5 Troubleshooting

When communication or the servo drive is abnormal, the IS620P servo drive sends an emergency packet
to the network as a producer or sends an abort response packet when SDO transmission is abnormal.
The following lists node errors and auxiliary information related to nodes.

5.1 CANopen Communication Fault Codes

Display Fault Name Reset Error Code (603Fh) Auxiliary Code (203Fh)
Er.200 | Overcurrentl No 0x2311 0x02000200
Er201 | Overcurrent2 No 0x2312 0x02010201
Er210 | Output short-circuit to ground No 0x2330 0x02100210
Er.430 | Control power undervoltage No 0x3120 0x04300430
Er.420 | Main circuit power cable phase loss Yes 0x3130 0x04200420
Er.990 |Input phase loss warning Yes 0x3130 0x09900990
Er.400 | Main circuit overvoltage Yes 0x3210 0x04000400
Er.920 |Braking resistor overload Yes 0x3210 0x09200920
Er410 |Main circuit undervoltage Yes 0x3220 0x04100410
Er.610 | Drive overload Yes 0x3230 0x06100610
Er.620 | Motor overload Yes 0x3230 0x06200620
Er.909 | Motor overload warning Yes 0x3230 0x09090909
Er.939 | The motor power cables break. Yes 0x3331 0x09390939
Er.650 |Heatsink overheat Yes 0x4210 0x06500650
Er.831 |Alzero drift too large Yes 0x5210 0x08310831
Er.834 | AD sampling overvoltage No 0x5210 0x08340834
Er.121 |Invalid S-ON reference Yes 0x5441 0x01210121
Er.900 | Dl emergency braking Yes 0x5442 0x09000900
Er.950 | Forward limit switch warning Yes 0x5443 0x09500950
Er.952 | Reverse limit switch warning Yes 0x5444 0x09520952
Er.108 | Parameter storage fault No 0x5530 0x01080108
Er.101 | Parameter abnormal No 0x6320 0x01010101
Er.105 |Internal program abnormal No 0x6320 0x01050105
Er.111 | HOO/HO1 group parameter abnormal No 0x6320 0x01110111
Er.130 |Same function allocated to different DIs Yes 0x6320 0x01300130
Er.131 | DO allocation exceeding limit Yes 0x6320 0x01310131
Er110 Setting error of frequency division pulse Ves OX6320 0x01100110
output
Er922 tROejiss::;\lcle of external braking resistor Ves Ox6320 0x09220922
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Display Fault Name Reset Error Code (603Fh) | Auxiliary Code (203Fh)
Eroqr | OWeron required for parameter Yes 0x6320 0x09410941
modification
Erb03 lEi:iicttronic gear ratio setting exceeding Yes 0x6320 0x0b030b03
Er.630 | Motor rotor locked Yes 0x7121 0x06300630
Er.120 | Product model matching fault No 0x7122 0x01200120
Er.136 i[; attsecrne:tl;‘:gghor no parameter stored No 0x7305 0x01360136
Er.A33 | Encoder data abnormal No 0x7305 0x0A330A33
Er.A34 | Encoder communication check abnormal No 0x7305 0x0A340A34
ErA35 |Zsignal lost No 0x7305 0x0A350A35
Er.980 |Encoderinternal fault Yes 0x7305 0x09800980
Er.740 | Encoder interference No 0x7305 0x07400740
Er.102 | Programmable logic configuration fault No 0x7500 0x01020102
0x01040104
Er.104 |Programmable logic interruption fault No 0x7500 0x01000104
0x0E940104
Er.942 Frequent parameter storage Yes 0x7600 0x09420942
Er.500 | Motor overspeed Yes 0x8400 0x05000500
Er.b00 |Too large position deviation Yes 0x8611 0x0b000b00
Er.b02 i:?ﬂﬂ;:;iig?fgg;exceedi”gthreShOId Yes 0x8611 0x0b020b02
Er.208 | FPGA system sampling timeout No OxFFOO0 0x02080208
Er220 | UVW phase sequence error No OxFFOO 0x02200220
Er.207 | D/Q shaft current overflow Yes 0xFF00 0x02070207
Er.234 | Runaway No OxFFOO 0x02340234
Er.602 |Angle auto-tuning failure Yes OxFF00 0x06020602
Er.510 | Pulse output overspeed Yes 0xFFOO0 0x05100510
Er.b01 |Pulseinputabnormal Yes 0xFF00 0x0b010b01
Er.A40 | Parameter auto-tuning failure Yes OxFF00 0x0A400A40
Er.601 |Homingtimeout Yes O0xFFOO0 0x06010601
Er.996 | CANopen network passive error Yes 0x8120 0x09960996
Er.995 fZﬂzszif network disconnection Yes 0x8140 0x09950995
Er.d04 Eﬁ:::zi” node protection or heartbeat Yes 0x8130 0x0d040d04
Er.d05 :I\gtTosrtie:n”agbilZEializatio” when the No 0x8160 0x0d050d05
Erdo6 NMT steering stop when the motor is No O0x8170 0x0d060d06

enabled
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Display Fault Name Reset Error Code (603Fh) | Auxiliary Code (203Fh)
Er.d07 | CANopen network disconnection Yes 0x8141 0x0d070d07
Er.d08 | CANopen PDO transmission length error Yes 0x8210 0x0d080d08
Er.d09 Z’:tti"rgr:rfoorsmon upper and lower limit Yes 0x6320 0x0d090d09
Er.d10 |Home offset setting error Yes 0x6320 0x0d100d10
Er.dll |Synchronization cycle error too large Yes 0x6320 0x0d110d11

5.2 Troubleshooting Mode

For details on troubleshooting of IS620P series servo drive, see the IS620P Series Servo User
Manual - Comprehensive or IS620P Series Servo User Manual - Simplified. This document describes
communication troubleshooting only.

Displayed
Fault

Name

Cause

Measure

Er.d04

Node protection or
heartbeat timeout

The time configured by the
consumer or the node protection
time expires for the slave node.

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

Er.d05

NMT steering
initialization when
the motor is enabled

NMT steering initialization received
when the motor is enabled

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

Er.d06

NMT steering stop
when the motor is
enabled

When the motor is enabled, an NMT
stop reference is received.

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

Er.d07

CANopen network
disconnection

Too many errors

@ Check the CANopen network and
reconnect the network.

Er.d08

PDO transmission
length error

The length of content transmitted
ina PDO is inconsistent with

the mapping length during
configuration.

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

Er.d09

Software position
upper and lower
limit setting error

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

@ Set 0x607D correctly and ensure:
607D-1h < 607D-2h

Er.d10

Home offset setting
error

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

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

Erdll

Synchronization
cycle error too large

The error of the synchronization
cycle exceeds 1/4 of the set value.

@ Check the settings of 60C2-1h and
60C2-2h and make sure that the
synchronization cycle is correctly set.

@ Ensure that the synchronization cycle of
the host controller is correctly set and is
consistent with the parameter setting of
60C2h.

@ Check the cable connection between the
slave node and the master.
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5.3 SDO Transmission Abort Code

Abort Code Function Description
0503 0000 Trigger bits are not alternated.
0504 0000 Timeout occurs in the SDO protocol.
0504 0001 The client/server command word is invalid or unknown.
0504 0005 Memory overflow occurs.
0601 0000 Access to objects is not supported.
0601 0001 Attempt to read a write-only object.
0601 0002 Attempt to write a read-only object.
0602 0000 The object does not exist in the object dictionary.
0604 0041 The object cannot be mapped to the PDO.
0604 0042 The number and length of mapped objects exceed the PDO length.
0604 0043 General parameters are incompatible.
0604 0047 General device content is incompatible.
0606 0000 Accessing objects fails due to an hardware error.
0607 0010 The data type does not match and the service parameter length does not match.
0607 0012 The data type does not match and the service parameter is too long.
0607 0013 The data type does not match and the service parameter is too short.
0609 0011 The sub-index does not exist.
0609 0030 Invalid value for parameter.
0609 0031 The parameter value entered is too large.
0609 0032 The parameter value entered is too small.
0609 0036 The maximum value is smaller than the minimum value.
0800 0000 General error
0800 0020 Data cannot be transmitted or stored to the application.
0800 0021 Data cannot be transmitted or stored to the application due to local control.
0800 0022 Data cannot be transmitted or stored to the application due to the current device status.
0800 0023 An error occurs in the object dictionary or the object dictionary does not exist.
0800 0024 The value does not exist.
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6 Object Dictionary

6.1 Object Classification

% Definitions of terms

"Index": This field (in hexadecimal) specifies the position of each object in the object dictionary.

"Data type": See Table 6-1.
Table 6-1 Description of data types
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 | 0to 4294967295 4 bytes 0007
String ASCII 0009
"Read/write type": See Table 6-2.
Table 6-2 Description of read/write types
Read/write Type Description
RW Read/write
WO Write-only
RO Read-only
CONST Constant, read-only
"Object type": See Table 6-3.
Table 6-3 Description of object types
Type Meaning DS301 Value
VAR Single simple value, including data types Int8, Uint16, and 7
String
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 1000h object group includes parameters required in CANopen communication. The parameters
cannot be mapped to PDOs.

Sub-
Index inl:jex Name Access | Mapping Data Type Unit | Data Range | Default
1000h - |Device type RO NO Uint32 VAR |Uint32 0x20192
1001h - |Error register RO NO Uint8 VAR |Uint8 0x0
1003h - |Predefined error field RO NO Uint32 ARR |- -
1-4h |Error field RW NO Uint32 - Uint 32 0
1005h | - |ynchronization packet RW NO Uint32 VAR |Uint32 0x80
COB-ID
1006h - |Synchronization cycle RW NO Uint32 VAR |Uint32 0
1S620P
1008h - |Device manufacturer name | CONST NO String VAR  |String .
Servo Drive
1009h - |Hardware version CONST NO String VAR  |String V0.0
100Ah - |Software version CONST NO String VAR  |String 402.XX
100Ch - |Node protection time RW NO Uintl16 VAR |Uint16 0
100Dh - |Life factor RW NO Uint8 VAR |Uint8 0
- |Save parameters RW NO Uint32 ARR |Uint8 0
f
1h Saye parameters of all RW NO Uint32 ) i 1
objects
1010h
on | Save parameters of RW NO uint32 |- - 1
communication objects
3h save parameters of objects RW NO Uint32 i ) 1
in the sub-protocol area
Oh |Restore default parameters RW NO Uint32 ARR |- -
1h Restore Fjefault parameters RW NO Uint32 ) i 1
of all objects
1011h | 2h Restore def:.;lultlparam.eters W NO Uint32 ) i 1
of communication objects
Restore default parameters
3h |of objectsin the RW NO Uint32 - - 1
sub-protocol area
. . 0x80_
1014h - |Emergency packet COB-ID RW NO Uint32 VAR |Uint32
Node_ID
1016h - |Consumer heartbeat time RW NO Uint32 ARR |- -
1-5h |Consumer heartbeat time RW NO Uint32 - Uint 32
1017h - |Producer heartbeat time RW NO Uintl6 VAR |Uint 16
Related t
- |Device object description RO NO . € é .e © REC |- -
individual
1018h 1h |Manufacturer ID RO NO Uint32 - Uint 32 0x3B9
2h |Device code RO NO Uint32 - Uint 32 0xD0107
3h |Device revision version No. RO NO Uint32 - Uint 32 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+
1lh |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
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Sub-
Index inlélex Name Access | Mapping Data Type Unit | Data Range | Default
- |RPDO1 parameter RW NO PDO parameter [REC |- -
0x00000200
1400h | 1h |COB-ID of RPDOL RW NO Uint32 - Uint 32
+Node_ID
2h |Transmission type of RPDO1| RW NO Uint8 - Uint 8 255
RPDO2 parameter RW NO PDO parameter |REC |- -
0x00000300
1401h 1 |COB-ID of RPDO2 RW NO Uint32 - Uint 32
+Node_ID
2 |Transmission type of RPDO2| RW NO Uint8 - Uint 8 255
RPDO3 parameter RW NO PDO parameter |REC |- -
0x00000400
1402h | 1h |COB-ID of RPDO3 RW NO Uint32 - Uint 32
+Node_ID
2h |Transmission type of RPDO3| RW NO Uint8 - Uint 8 255
RPDO4 parameter RW NO PDO parameter |REC |- -
1403h ) ) 0x00000500
1h |COB-ID of RPDO4 RW - Uint32 - Uint 32
+Node_ID
2h |Transmission type of RPDO4| RW NO Uint8 - Uint 8 255
Maboi - RPDO
apping parameter o ) i )
1600h RPDO1 RW NO Mapping |REC
parameter
1-8h |Mapping object of RPDO1 RW NO Uint32 - Uint 32 -
M ) ter of RPDO
apping parameter o W NO Mapping REC |- )
1601h RPDO2
parameter
1-8h |Mapping object of RPDO2 RW NO Uint32 - Uint 32 -
Maboi ter of RPDO
apping parameter o RW NO Mapping REC |- )
1602h RPDO3
parameter
1-8h |Mapping object of RPDO3 RW NO Uint32 - Uint 32 -
Manoi ter of RPDO
apping parameter o RW NO Mapping REC |- ]
1603h RPDO4
parameter
1-8h |Mapping object of RPDO4 RW NO Uint32 - Uint 32 -
c icati ; Mapping
ommunication parameter o i ]
of TPDO1 RW NO | Communication [REC
parameter
0x40000180
1h |COB-ID of TPDO1 RW NO Uint32 - Uint 32
1800h +Node_ID
2h |Transmission type of TPDO1| RW NO Uint8 - Uint 8 255
3h |Disabled time RW NO Uintlé - Uint 16 0
5h  |Event timer RW NO Uintl6 - Uint 16 0




6 Object Dictionary

Sub-
Index inlcjlex Name Access | Mapping Data Type Unit | Data Range | Default
c ati X Mapping
ommunication parameter o i )
of TPDO2 RW NO | Communication |[REC
parameter
0xC0000280
1h |COB-ID of TPDO2 RW NO Uint32 - Uint 32
1801h +Node_ID
2h |Transmission type of TPDO2| RW NO Uint8 - Uint 8 255
3h |Disabled time RW NO Uintl6 - Uint 16 0
5h |Eventtimer RW NO Uintl6 - Uint 16 0
c ati X Mapping
ommunication parameter o i )
of TPDO3 RW NO | Communication [REC
parameter
0xC0000380
1lh |COB-ID of TPDO3 RW NO Uint32 - Uint 32
1802h +Node_ID
2h |Transmission type of TPDO3| RW NO Uint8 - Uint 8 255
3h |Disabled time RW NO Uintl6 - Uint 16 0
5h |Event timer RW NO Uintl6 - Uint 16 0
c cati " Mapping
ommunication parameter o i )
of TPDO4 RW NO | Communication |REC
parameter
0xC0000480
1lh |COB-ID of TPDO4 RW NO Uint32 - Uint 32
1803h +Node_ID
2h |Transmission type of TPDO4| RW NO Uint8 - Uint 8 255
3h |Disabled time RW NO Uintl6 - Uint 16 0
5h |Eventtimer RW NO Uintl6 - Uint 16 0
Mabpi ter of Mapping
T;ggllng parameter o RW NO Mapping REC |- )
1A00h parameter
1-8h |Mapping object of TPDO1 RW NO Uint32 - Uint 32 -
Mabpi ter of Mapping
apping parameter o RW NO Mapping REC |- )
1A01h TPDO2
parameter
1-8h |Mapping object of TPDO2 RW NO Uint32 - Uint 32 -
Mabpi ter of Mapping
apping parameter o RW NO Mapping REC |- )
1A02h TPDO3
parameter
1h |Mapping object of TPDO3 RW NO Uint32 - Uint 32 -
Maopi ter of Mapping
apping parameter o RW NO Mapping REC |- )
1A03h TPDO4
parameter
1-8h |Mapping object of TPDO4 RW NO Uint32 - Uint 32 -
6.3 Object Group 2000h

The object group 2000h is an object table defined by Inovance and is associated with parameters of
devices. All objects in the area support PDO mapping.
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6 Object Dictionary

2000h Servo Motor Parameters

Index | Sub-index Name Access Mapping | Data Type | Unit | Data Range | Default
1h Motor No. RW YES Uintle |- 0to 65535 -
3h Customized motor No. RO TPDO Uint32 |- - -

2000h
5h Encoder version RO TPDO vintlé |- - -
6h Bus motor model RO TPDO uintlé |- - -

Q @ The modification on 2000h-1h is activated upon next power-on. Modifications on some
parameters are activated after H02-31 is set to 1 (Restore default settings).

NOTE

2001h Servo Drive Parameters
Index | Sub-index Name Access | Mapping | Data Type| Unit | Data Range | Default
1h MCU software version RO TPDO Uintlé |- 0to 65535 -
2001h 2h FPGA software version RO TPDO Uintle |- 0to 65535 -
3h Servo drive No. RW YES Uintle |- 0to 65535 -
2002h Basic Control Parameters
. . Data .
Index | Sub-index Name Access | Mapping Type Unit | Data Range | Default
1h Control mode selection RW YES vintlé | - O0to8 8
2h Absolute system selection RW YES vintle | - 0to2 0
3h Rotational direction selection RW YES vintlé | - Otol 0
4h Output pulse phase RW YES Uintle | - 0-1 0
6h Selection of the mode for disabling RW VES uint16 | - 0-1 0
the servo
7h Selection of fault stop mode No.2 RW YES Uintlé | - 0-1 0
8h Selection of limit stop mode RW YES vintlé | - 0to2 1
9h Selection of fault stop mode No.1 RW YES uintlé | - 0 0
2002h
oan | Detayfrom brake output ONto RW | YES |Uintl6  ms | 0to500 | 250
command receiving
oph | Delay from brake output OFF to RW | YES | Uintl6 | ms | 1t01000 | 150
motor power-off in idle state
M hresh k
0ch otor speed threshold at brake RW | YES | Uintlé | rpm | 0t03000 | 30
output OFF in the rotating status
opp | Del@y frommotorpower-offtobrake o yeg | intie | ms | 1t01000 | 500
output OFF in the rotating status
OFh LED warning display selection RW YES vintlé | - 0-1 0
13h S-ON filter time constant RW YES Uintleé | ms 0to 64 0




6 Object Dictionary

Index | Sub-index Name Access | Mapping _I?ya;: Unit | Data Range | Default
16h Allowable minimum resistance of RO P00 | Uintis | o i ]
braking resistor
17h Power of built-in braking resistor RO TPDO | Uintle | W - -
18h rReessiisstt(;arnce of built-in braking RO p00 | Uintis | o i )
19h Resistor heat dissipation coefficient| RW YES Uintle | % 10 to 100 30
1Ah Braking resistor type RW YES Uintle | - Oto3 0
2002h 1Bh Power of external braking resistor RW YES Uintlé | W | 1to65535 -
1ch f:ssii:tfrnce of external braking RW | YES |Uintl6 | Q | 1to1000 | -
1Fh User password WO RPDO | Uintl6 | - 010 65535 0
20h System parameter initialization WO RPDO | Uintl6 | - Oto2 0
21h Default panel display function RW YES uintlé | - 0to 99 50
2Ah Factory password WO NO vintlé | - - -
2003h Terminal Input Parameters
Index Ii:ZX Name Access | Mapping ?ya;ae Unit RD;t;e Default
1h Valid DI function allocation 1 at RW VES Uint16 |- 0-OXFFFF 0
power-on
2h Valid DI function allocation 2 at RW VES Uint16 |- 0-OXFFFF 0
power-on
3h DI1 terminal function selection RW YES Uintl6 |- 0to 37 14
4h DI1 terminal logic selection RW YES Uintl6 |- Oto4 0
5h DI2 terminal function selection RW YES Uintl6 |- 0to 37 15
6h DI2 terminal logic selection RW YES Uintl6 |- Oto4 0
7h DI3 terminal function selection RW YES Uintl6 |- 0to 37 13
8h DI3 terminal logic selection RW YES Uintl6 |- Oto4 0
2003h
%h D14 terminal function selection RW YES Uintl6 |- 0to 37 2
0Ah DI4 terminal logic selection RW YES Uintl6 |- Oto4 0
0Bh DI5 terminal function selection RW YES Uintl6 |- 0to37 1
0Ch DI5 terminal logic selection RW YES Uintl6 |- Oto4 0
0Dh DI6 terminal function selection RW YES Uintl6 |- 0to 37 12
OEh DI6 terminal logic selection RW YES Uintl6 |- Oto4 0
OFh DI7 terminal function selection RW YES Uintl6 |- 0to37 3
10h DI7 terminal logic selection RW YES Uintl6 | - Oto4 0
11h DI8 terminal function selection RW YES Uintl6 |- 0to 37 31
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6 Object Dictionary

Sub- Dat Dat
Index . ! Name Access | Mapping ate Unit ata Default
index Type Range
12h DI8 terminal logic selection RW YES Uintl6 |- Oto4 0
13h DI9 terminal function selection RW YES Uintl6 |- 0to37 0
14h DI9 terminal logic selection RW YES Uintl6 |- Oto4 0
23h Valid DI function allocation 3 at RW VES Uint16 |- 0-OXFFFF 0
power-on
24h Valid DI function allocation 4 at RW VES Uint16 |- 0-OXFFFF 0
power-on
-5000 to
33h All offset RW YES Intl6 | mV 5000 0
34h All input filter time constant RW YES Uint16 | ms 0to 2.00
655.35
. Oto
36h All dead zone RW YES Uintle | mV 1000.0 10.0
2003h :
37h | All zero drift RW YES | Intle |mv | 2000t g,
500.0
-5000 to
38h Al2 offset RW YES Intl6 | mV 5000 0
39h Al2 input filter time constant RW YES Uintl6 | ms 0to 2.00
655.35
3Bh | Al2dead zone RW | YES | Uintle |mv (0% 10.0
1000.0 ’
3Ch | Al2zero drift RW | YES | intle |mv | 2000t | gg
500.0
51h Speed corresponding to analog 10 V RW YES Uintl6 | rpm 0 to 6000 3000
. . . 1.00 to
52h Torque corresponding to analog 10V | RW YES Uintl6 | Times 8.00 1.00
2004h Output Terminal Parameters
Sub- . .
Index index Name Access | Mapping | Data Type | Unit | Data Range Default
pn |01 terminalfunction RW | YES | Uintl6 |- 0to 19 1
selection
2h  |DO1 terminal logic selection RW YES Uintle |- 0-1 0
sp PO terminalfunction RW | YES | Uintlé |- 0to 19 5
selection
4h  |DO2 terminal logic selection RW YES uintlé |- 0-1 0
2004h
D inal functi
sh P03 terminal function RW | YES | Uintl6 |- 0to 19 3
selection
6h  |DO3 terminal logic selection RW YES vintlé |- 0-1 0
7n P04 terminalfunction RW | YES | Uintl6 |- 0to 19 11
selection
8h  |DO4 terminal logic selection RW YES uintlé |- 0-1 0

-120-



6 Object Dictionary

Sub-
Index inttjiex Name Access | Mapping | Data Type | Unit | Data Range | Default
op |POSterminalfunction RW | YES Uintl |- 0to 19 16
selection
0Ah  |DOS terminal logic selection RW YES uintlé |- 0-1 0
17h | DO source selection RW YES Uintle |- 0to 31 0
33h | AO1signal selection RW YES Uintle |- 0to9 0
-10000 t
34h | AO1 bias voltage RW YES Intl6  |mV 10000 © 5000
2004h
35h | AO1 multiplying power RW YES Intl6 | Times ;99%9 to 1.00
36h | AO2 signal selection RW YES Uintlé |- 0to9 0
. -10000 to
37h | AO2 bias voltage RW YES Intl6  |mV 10000 5000
38h | AO2 multiplying power RW YES Intl6 | Times ;)999929 to 1.00
2005h Position Control Parameters
Sub- Dat
Index inlilex Name Access | Mapping T;pz Unit Data Range | Default
1h | Position reference source RW YES Uintl6 - 0to2 0
“h Pulse .referencemput terminal RW VES Uint16 i 0-1 0
selection
Number of position references
3h | foreach rotational round of RW YES Uint32 p/r 0to 1048576 0
motor
First-order low- filter ti
sp | PrOrderiow-passtitertime 1 ow | YES | Uintl6 | ms | 0to6553.5 0.0
constant
Reference | -9999 to
6h St t RW YES Intl6 50
€p amotin n unit 9999
Movi filter ti
so0sh | Th | ovineaveragettertime RW | YES | Uintl6 | ms |0to128.0 0.0
constant
Electronic gear ratio 1 1to
h RW YE int32 - 104857
8 | (numerator) S| Uint3 1073741824 | 104876
0Ah Electron.lc gearratio 1 RW VES Uint32 i 1to 1000
(denominator) 1073741824
Electronic gear ratio 2 1to
0Ch RW YES Uint32 - 1048576
(numerator) n 1073741824
Electronic gear ratio 2 . 1lto
Eh RW YE 2 - 1
0 (denominator) S Uint3 1073741824 0000
10h | Pulse reference form RW YES Uintl6 - 0to3 0
11h | Clear action selection RW YES Uintl6 - 0to2 0
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6 Object Dictionary

bits)

Sub- Dat.
Index | . 9 Name Access | Mapping ate Unit Data Range | Default

index Type
N f fi

1op |Numberofencoderfrequency | o | ves | Ginis | pr |35t0327567 | 2500
division pulses

14h Speed. feedforward control RW VES Uintle i 0t03 1
selection

15 | Output condition for RW | YVES | Uintlé| -  |0to2 0
positioning

Encod

16h | Positioning complete threshold| RW | YES | Uintl6 nuC:iter 1t0 65535 734
P oy . h E

17h | -ositioningapproac RW | YES | Uint1e | "% 11065535 | 65535
threshold unit

18h | Interruption fixed length RW YES Uint1l6 - 0-1 0
Displacement of interruption . Reference | 0 to

19h RW YES Uint32 10000
fixed length n unit | 1073741824

for i .

1gh | Constantspeedforinterruption o yves | Gintis | rpm | 0to 6000 200
fixed length

jch | Acceleration/Decelerationtime | o v | it | ms | 0to 1000 10
of interruption fixed length

1Eh Enabled signal for unlocking RW VES Uint16 i 0-1 1
fixed length

1Fh | Homing control RW YES Uintl6 - Oto6 0

2005h 20h | Homing mode RW YES Uintl6 - Oto13 0

Speed of hing forh

g1p | OPeEeCoTsearchinglorhome oy ves | yintle | rpm | 0to 3000 100
switch signal (at a high speed)
Speed of hing forh

on | OPeedorsearchingforhome RW | YES | Uintlé | rpm |0to 1000 10
switch signal (at a low speed)
A ion/D i i

g3p | Acceleration/Decelerationtime | o\ | ves | yinte | ms | 0to 1000 1000
during home searching

24h | Duration limit of homing RW YES Uintl6 ms 0to 65535 10000

) . Reference | -1073741824-

25h | Mechanical home offset RW YES Uint32 unit 1073741824 0
Servo pulse output source .

27h . RW YES Uintl6 - 0to2 0
selection

28h Condmo'n forswﬁ;hmgthe RW VES Uint16 i 0-1 0
electronic gear ratio

gon | Mechanicalhomeoffsetand o) 1 yvee | pinng | - o103 0
action after the limit is reached

2Ah Selecjclon of Z pulse output RW VES Uintle i 0-1 1
polarity

2Ch | Position pulse edge selection RW YES Uintl6 1 Otol 0

2Fh PSZ:EZ: ﬁ;fztr 'r:jjchllisve 2 RW | YES | Int3p | Cncoder |-2147483648-
P unit 2147483647




6 Object Dictionary

Sub- Dat.
Index | . 9 Name Access | Mapping ate Unit Data Range | Default
index Type
Position offset i t
31h Osﬁr):ﬁnsetglagsig:i132 RW VES | Int3p | Encoder |-2147483648-
position finearmode (hig unit | 2147483647
bits)
Mechanical gear ratio in
33h | absolute position rotation RW YES Uintl6 1 1-65535 65535
mode (numerator)
Mechanical gear ratio in
34h | absolute position rotating RW YES 1 1-65535 1
mode (denominator)
Number of pulses for one
round of load rotation in Encoder |0to
35h RW YES Uint32 0
absolute position rotation " unit 4294967295
2005h mode (low 32 bits)
Number of pulses for one
ioni Encoder
g7 | roundofload rotation in RW | YES | Uintl6 0to 127 0
absolute position rotation Unit
mode (high 32 bits)
39h | Stop zero speed threshold RW YES Uintl6 rpm 0to 1000 2
3Bh | Stop zero torque limit RW YES Uintl6 % 0to 300.0 100.0%
Positioni .
ach | Fosttioningcompletewindow | o ves | yinte | ms | 0to30000 1
time
3Dh | Positioning complete hold time| RW YES Uint16 ms 0 to 30000 1
Number of encoder frequency .
3Eh RW YES Uint32 0to0 262143 0
division pulses (32 bits) " p/r °
2006h Speed Control Parameters
Sub- . .
Index index Name Access | Mapping | Data Type | Unit | Data Range Default
jh | Source of main speed RW YES Uintl6 |- | 0to2 0
reference A
2h source of auxiliary speed RW VES Uintle |- 0105 1
reference B
3h | Speed reference selection RW YES Uintl6 |- Oto4 0
Val t on k df
gp | @uesetonkeypadior RW YES Intl6 |rpm | -6000 to 6000 200
speed reference
2006h 5h | Value set for jog speed RW YES Uintl6 |rpm |0to 6000 100
Acceleration ramp time .
6h RW YES Uintlé |ms |0to 65535 0
constant of speed reference
Deceleration ramp time .
7h RW YES Uintlé |ms |0to 65535 0
constant of speed reference
Maxi .
gh | Maimumrotationalspeed | o, YES Uintl6 |rpm | 0to 6000 6000
threshold
9h | Forward speed threshold RW YES Uintl6 |rpm |0 to 6000 6000
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6 Object Dictionary

Sub-
Index inlélex Name Access | Mapping | Data Type | Unit | Data Range Default
0Ah | Reverse speed threshold RW YES Uintl6 |rpm |0to 6000 6000
och Torqugfeedforward control RW VES Uintle |- 0-1 1
selection
Speed threshold f
10n | SPeedtnresholdiorzero RW YES Uintl6 | rpm |0 to 6000 10
speed clamp
Motor rotational speed .
2006h 11h threshold RW YES Uintlé |rpm |0to 1000 20
Speed istent signal
12n | >Peecconsistentsigna RW YES Uintl6 | rpm |0 to 100 10
threshold
hed si
13n | Speed reachedsignal RW YES Uintl6 |rpm | 10 to 6000 1000
threshold
Z d output signal
14h | ST speedoutputsigna RW YES Uintl6 |rpm | 1to 6000 10
threshold
2007h Torque Control Parameters
Sub- . .
Index index Name Access | Mapping | Data Type | Unit Data Range Default
Source of main torque .
1h RW YES Uintl6 - Oto2 0
reference A
Source of auxiliary torque .
2h RW YES Uintl6 - Oto?2 1
reference B
3h | Torque reference source RW YES Uintle |- 0to3 0
\% fi
4p | Valuesetiortorque RW | YES Int16  |% |-300.0t0 300.0 0
reference on keypad
T f filter ti
gh | orduerelerencelitertime | ew | vEs | Uintle |ms |0t030.00 0.79
constant
2nd t f filt
7h | cnatorquerelerenceiter | ew | ves | Uintl6 |ms |0t030.00 0.79
time constant
8h | Torque limit source RW YES Uintle |- Oto3 0
2007h
9h | T-LMT selection RW YES Uintle |- 1to2 2
0Ah :i”r;eitmalpos't've torque RW | YES | Uintlé |% |0.0to0300.0 300.0
| .
0Bh “”n:ftmal”egat've torque RW | YES | Uintl6 (% |0.0t0300.0 300.0
och E’:;?tmalpos't've torque RW | YES | Uintlé |% |0.0to0300.0 300.0
External negative torque .
0Dh limit RW YES Uintlé |% |0.0to300.0 300.0
10h | Emergency stop torque RW YES Uintle | % 0.0 to 300.0 100.0
12h Selection of speed limit RW VES Uintl6 |- 0to2 0

source




6 Object Dictionary

Sub-
Index inl:jex Name Access | Mapping | Data Type | Unit Data Range Default
13h | V-LMT selection RW YES Uintle |- 1to2 1
Torque control forward
14h | speed limit/Torque control RW YES Uintl6 |rpm |0 to 6000 3000
speed limit 1
Torque control reverse
15h | speed limit/Torque control RW YES Uintle | rpm |0 to 6000 3000
speed limit 2
2007h B fi
16 | Base valuefortorque RW | YES | Uintl6 |% |0.0t0300.0 0.0
reached
p7p | Valid value fortorque RW | YES | Uintl6 |% |0.0t0300.0 200
reached
Invalid value for torque .
18h RW YES Uintlé |% |0.0to300.0 10.0
reached
Speed limit window i
q0n | DPECCimMItwindowin RW | YES | Uintl6 |ms |0.5t030.0 1.0
torque control mode
2008h Gain Control Parameters
Sub- Data
| N A M i i DataR Def
ndex index ame ccess apping T Unit ata Range efault
1lh | Speed loop gain RW YES Uintl6 | Hz 0.1 to 2000.0 25.0
on | Speedloopintegraltime RW YES | Uint16 |ms 0.15t0512.00 | 3183
constant
3h | Position loop gain RW YES Uintl6 | Hz 0.0 t0 2000.0 40.0
4h | Second speed loop gain RW YES Uintl6 | Hz 0.1 to0 2000.0 40.0
sp | Secondspeedloopintegral |, YES | Uint16 |ms 0.15t0512.00 | 40.00
time constant
6h | Second position loop gain RW YES Uintl6 |Hz 0.0 t0 2000.0 64.0
9h | Second gain mode setting RW YES Uintl6 |- 0-1 1
0Ah | Gain switching condition RW YES Uintl6 |- 0to 10 0
2008h | 0Bh | Gain switching delay RW YES Uintlé | ms 0.0 to 1000.0 5.0
Based on
0Ch | Gain switching level RW YES Uintl6 | switching |0 to 20000 50
conditions
Based on
0Dh |Gain switching lag RW YES Uintl6 | switching |0to 20000 30
conditions
OEh | Position gain switching time RW YES Uintlé | ms 0.0 to 1000.0 3.0
10h |Load rotation inertia ratio RW YES Uintl6 | Times 0.00 to 120.00 1.00
13p | Speed feedforward filter RW YES | Uint16 |ms 0.00t064.00 | 0.50
time constant
14h | Speed feedforward gain RW YES Uintle | % 0.0 to 100.0 0.0
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Sub- Dat
Index | . ) Name Access | Mapping ate Unit Data Range | Default
index Type
T feedf fi
15 | Toraue feedforward filter RW YES | Uint16 |ms 0.00t064.00 | 050
time constant
16h | Torque feedforward gain RW YES Uintl6é | % 0.0t0 200.0 0.0
2008h | 17h |Speed feedback filter option RW YES Uintl6 |- Oto4 0
ff fi f
1gp | Cutofffrequency of speed RW YES | Uintl6 |Hz 100 to 4000 4000
feedback low-pass filter
19h | PDFF control coefficient RW YES Uintl6 |- 0.0t0 100.0 100.0

2009h Automatic Adjustment Parameters

Sub- . Data .
Index | . Name Access | Mapping Unit | Data Range | Default
index Type

Selection of automatic adjustment

1h mode RW YES dintle |- Oto2 0
2h | Rigid level selection RW YES Uintl6 |- 0to31 12
3h | Mode selection of adaptive notch RW YES vintlée |- Oto4 0
4h | Online inertia auto-tuning mode RW YES Uintl6 |- O0to3 0
sh Selection of low-frequency RW VES Uint16 |- 0-1 0

resonance suppression mode

6h Selﬁection of offline inertia auto- RW VES Uintle |- 0-1 0
tuning mode

Maximum speed for inertia auto-

Th ) RW YES Uintl6 |rpm |100to 1000 500
tuning
Time constant for acceleration to the

8h | maximum speed during inertia auto- | RW YES Uintl6 |ms |20to 800 125
tuning

2009h Interval after an inertia

9h ) RW YES Uintl6 |ms |50to 10000 800

auto-tuning

Number of mot: tati ds f
oap || -MPErotmotorrotation roundsor) g | 1ppo | uintle |r 0.00t02.00 | -
aninertia auto-tuning

0Dh | Group 1 notch frequency RW YES Uintl6 |Hz |50 to 4000 4000
OEh | Group 1 notch width level RW YES Uintl6 |- 0to 20 2
OFh | Group 1 notch depth level RW YES Uintle |- 0to0 99 0
10h | Group 2 notch frequency RW YES Uintlé |Hz |50 to 4000 4000
11h | Group 2 notch width level RW YES Uintl6 |- 0to 20 2
12h | Group 2 notch depth level RW YES Uintl6 |- 0to 99 0
13h | Group 3 notch frequency RW YES Uintl6 |Hz |50 to 4000 4000
14h | Group 3 notch width level RW YES Uintl6 |- 0to 20 2
15h | Group 3 notch depth level RW YES Uintl6 |- 0to 99 0
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Sub- Dat.
Index | . ) Name Access | Mapping ate Unit | Data Range | Default
index Type
16h | Group 4 notch frequency RW YES Uintl6 |Hz |50 to 4000 0
17h | Group 4 notch width level RW YES Uintl6 |- 0to 20 0
18h | Group 4 notch depth level RW YES Uintle |- 0to0 99 0
19h | Obtained resonance frequency RO Uintlée |Hz |0to2 0
T isturb ti
2000h | 1Fh gzir:“e disturbance compensation | o\ | g Intlé |% |0.0t01000 | 0.0
Ti tant of t disturb
goh | e constantottorque disturbance | ey | vEs | Uintl6 |ms |0.00t025.00 | 0.50
observer filter
27h | Low-frequency resonance frequency RW YES Uintlé |Hz 1.0to 100.0 100.0
Low-frequency resonance filter .
28h . RW YES Uintlé |- 0to 10 2
setting
200Ah Fault and Protection Parameters
Sub- Dat
Index inl:jex Name Access | Mapping T;pae Unit | Data Range | Default
1h | Power input phase loss protection RW YES Uint16 | - 0to2 0
2h | Setting of absolute position limit RW YES Uintl6 | - 0to2 0
4h | Enable power failure protection RW YES Uintl6 | - 0-1 0
5h | Motor overload protection gain RW YES Uintl6 | % 50 to 300 100
9h | Overspeed threshold RW YES Uintl6 | rpm 0 to 10000 0
0Ah | Maximum position pulse frequency | RW YES Uintl6 | kHz 100 to 4000 4000
Threshold for large position ) Encoder | 1to
Bh RW YE 2 14572
0B | deviation S |UINB20 e 1073741824 | 3149728
0bh Enab!e runaway protection RW VES Uintls |- 0-1 1
function
200Ah Position deviation threshold Encoder
11h | for low-frequency resonance RW YES Uintl6 unit 1to 1000 5
suppression
12h | Selection of position setting unit RW YES Uintl6 | - 0-1 0
14h | DI8 filter time constant RW YES Uintl6 |25 ns 0to 255 80
15h | DI9 filter time constant RW YES Uintl6 | 25 ns 0to 255 80
Filter time constant of low-speed .
19h . . RW YES Uinté |25ns 0to 255 30
pulse input terminal
Fi i f
1an | Filter time constant of speed RW YES | Uint16 | ms 00 5000 50
feedback display value
1Bh | Enable motor overload shielding RW YES Uintl6 | - 0-1 0
1Ch | Speed DO filter time constant RW YES Uintl6 | ms 0to 5000 10
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Filter time constant of quadrature

1Dh RW YES Uintl6 | 25ns 0to 255 5
encoder

1Eh | Linear encoder filter time RW YES Uintl6 | 25ns 0to 255 15
Fi i f high-

1pp | Filtertime constant of high-speed | o\, YES | Uintl6 |25ns | 0t0255 3
pulse input pin
Time threshold for locked rot

21 | 'Me thresnotdioriocked rotor RW YES | Uintl6 | ms 10t0 65535 | 200

200Ah over-temperature protection
29h Locked rotor over-temperature RW VES Uint16 |- 0-1 1

protection

25h Selection of encoder multi-round RW VES Uintls |- 0-1 0
overflow fault

30h | Enable brake protection detection RW YES Uintl6 | - 0-1 1

31h | Gravity load detection value RW YES Uintl6 | % 0to 300.0 30.0

200Bh Display Parameters

Sub-
Index inl:jex Name Access | Mapping | Data Type Unit Data Range | Default
1h | Actual motor speed RO TPDO Intl6 | rpm - -
2h | Speed reference RO TPDO Intl6 | rpm - -
Internal torque reference

3h . RO TPDO Int1l6 % - -
(relative to rated torque)

ah InquS|gnal(DIS|gnal) RO TPDO Uintle |- i ]
monitoring

6h Outp.uts.lgnal (DO signal) RO TPDO Uint1e |- i )
monitoring

- Reference

8h | Absolute position counter RO TPDO Int32 unit - -

0Ah Mechanical angle (starting from RO PO Uintl6 Enf:oder i ]
pulses of the home) unit

200Bh | O0Bh | Electrical angle RO TPDO Uintl6 |° - -

Speed dingto th
och | >Peed correspondingtothe RO | TPDO | Intl6 |rpm - -
input position reference
0Dh | Average load ratio RO TPDO Uintl6 |% - -
0Eh Input position reference RO TPDO Int32 Reference i )
counter unit
10h Encoder position deviation RO TPDO Int32 EnFoder i i
counter unit
Encoder
12h | Feedback pulse counter RO TPDO Int32 unit - -
14h | Total power-on time RO TPDO Uint32 |s - -
16h | All sampling voltage RO TPDO Intle |V - -
17h | Al2 sampling voltage RO TPDO Intl6 |V - -
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6 Object Dictionary

Sub-
Index inl:jex Name Access | Mapping | Data Type Unit Data Range | Default
19h | Valid value of phase current RO TPDO Uintle |A - -
1Bh |Busvoltage RO TPDO Uintle |V - -
1Ch | Module temperature RO TPDO Uintle |°C - -
22h | Fault record RW YES Uintl6 |- 0to9 0
23h Fault code upon the displayed RO TPDO Uintle |- i ]
fault record

24h Time stamp upon the displayed RO TPDO Uint32 | s i )
fault
Mot d th

26h | oworspeedupontne RO | TPDO | Intl6 |rpm - -
displayed fault

27h Moto.rphaseU current upon RO TPDO Intl6 | A i i
the displayed fault

28h M.otorphaschurrentupon the RO TPDO intle | A i )
displayed fault

20h Bus voltage upon the displayed RO TPDO Uintls |V i ]
fault

2Ah Irfput terminal status upon the RO TPDO Uintle |- i )
displayed fault

28Bh Outp'ut terminal status upon RO TPDO Uintie |- ) i
the displayed fault

-, . Reference
200Bh | 36h | Position deviation counter RO TPDO Int32 unit - -
38h | Actual motor speed RO TPDO Int32 | rpm - -
38h Mechanlc-al absolute position RO TPDO Int32 EnFoder i 0
(low 32 bits) unit

30h M§chan|c?labsolute position RO TPDO Int32 En.coder i 0
(high 32 bits) unit

41h Real-time input position RO TPDO Int32 Reference i i
reference counter unit

47h Numberof encoder rotation RO TPDO Uintle |r i 0
rounds in an absolute value

48h Pgsitjon of absolute encoder RO TPDO Uint32 EnFoder i 0
within one turn unit

aEh Absolute encoder settlng inan RO TPDO Int32 EnFoder i 0
absolute value (low 32 bits) unit

50h Absolute encoder. posmo'n inan RO TPDO Int32 EnFoder i 0
absolute value (high 32 bits) unit

59h Position of rotat.lng load at one RO TPDO Uint32 EnFoder i 0
round (low 32 bits) unit

sah Position .of rotatl.ng load at one RO TPDO Uint32 En.coder i 0
round (high 32 bits) unit
Positi f i Ref

56h osition of rotating load at one RO TPDO Uint32 e.erence ) 0
round unit
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6 Object Dictionary

200Ch Communication Parameters

Sub- Dat
Index |. 9 Name Access | Mapping ata Unit Data Range Default
index Type
1h | Servo axis address RW YES Uintl6 |- 1to 247 1
3h | Serial port baud rate setting RW YES Uintl6 |- Oto5 5
4h | Modbus data format RW YES Uintl6 |- 0to3 0
Excessive CANopen
5h | synchronization error RW YES Uintl6 |- 0to5 0
threshold
9h CAN communication rate RW VES Uintls |- 0to7 5
setting
0Ah | Communication VDI RW YES Uintl6 |- 0-1 0
Def: VDI f
ogh | Default VDI value after RW | YES | Uintl6 |- 0t 65535 0
power-on
200Ch 0Ch | Communication VDO RW YES Uintl6 |- 0-1 0
oph | Default level when VDO RW | YES | Uintl6 - 0 to 65535 0
functionis setto 0
Update parameters to
OEh | EEPROM during Modbus RW YES dintl6 |- 0-1 1
communication
OFh | Modbus error code RO TPDO Uintle |1 0to 65535 -
1Ah Modbus reference response RW VES Uint16 |1 0to 1 1
delay
1gh | Modbus communication RW | YES | Uintl6 |1 Oto1l 1
data sequence
1Fh | Modbus error frame format RW YES Uintle |1 Otol 1
200Dh Auxiliary Function Parameters
Sub- . .
Index index Name Access | Mapping | Data Type | Unit | Data Range Default
1h Software reset RW YES Uintl6 0-1 0
2h Fault reset RW YES Uintl6 0-1 0
6h  |Emergency stop RW YES Uintl6 0-1 0
200Dh O0Bh |Analog automatic adjustment] RW YES Uintl6 0-1 0
12h | Enable DIDO RW YES Uintl6 0Oto3 0
13h | Forced Dl setting RW YES Uintl6 0-Ox01FF 0x01FF
14h | Forced DO setting RW YES Uintl16 0-0x001F 0




6 Object Dictionary

200Fh Fully Closed-loop Parameters

Sub- Dat
Index | . y Name Access | Mapping ate Unit Data Range Default
index Type
1h | Encoder feedback mode RW YES Uintl6 |- Oto2 0
2h | Usage of external encoder RW YES Uintl6 |- 0-1 0
External encoder pulses per . External
5h RW YES Uint32 . |0to0 1073741824 | 10000
one round of the motor encoder unit
Fully closed-I iti Ext l
gh | Uy closedroop position RW | YES |Uint32 | o 10t0 1073741824 10000
deviation threshold encoder unit
Fully closed-I iti
ogh | Fully closed-loop position RW | YES | Uintl6 |r 0to 100 0
deviation clearing setting
200Fh
Filter ti tant of hybrid
Oh | | ertmeconstantorhybnd oy ves | Uint16 | ms 0t0 6553.5 0
vibration suppression
i e -1073741824-
11h Full_yc_losed loop position RO TPDO | Uint32 External . 0
deviation counter encoder unit | 1073741824
13h Internal encoder feedback RO P00 | Uint32 Internal . -1073741824- 0
value encoder unit | 1073741824
-1073741824-
15h External encoder feedback RO TPDO | Uint32 External . 0
value encoder unit | 1073741824
2011h Multi-position Parameters
Sub- Dat
Index inl(J:lex Name Access | Mapping T;pz Unit Data Range Default
pn | Multi-position running RW | YES | Uintlé 1 0to3 1
mode
2h | Number of positions RW YES Uintl6 1 1to 16 1
iti T
3h Start position upon restart RW YES 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
Start iti f li
2011h | g | >tartPOSIioN oTcyclic RW | YES | Uintlé 1 0to 16 0
running
1 ref -1073741824 to
0Dh | 1st displacement RW YES Uint32 e ergnce 10000
unit +1073741824
Constant i d of
OFh | Onstantrunningspeedor oy | ves | Uintl6 | 1rpm 10 9000 200
1st displacement
A i D i
10n | Acceleration/Deceleration | o1 yves | inke | 1ms(ls) | 0to 65535 10
time of 1st displacement
Waiting ti fter 1st
11p | latingtime atters RW | VYES | Uintl6 | 1ms(ls) | 0 to 10000 10

displacement
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6 Object Dictionary

Sub- Dat
Index .u Name Access | Mapping ata Unit Data Range Default
index Type
1 ref -1073741824 to
12h | 2nd displacement RW YES Uint32 e er.ence 10000
unit +1073741824
Constant runni dof
14h | ONStantrunnINg SpEeaot oy 1 ves | Uint16 | 1rpm 1t0 9000 200
2nd displacement
A ion/D i
15h | Acceleration/Deceleration | o\l yves | ke | 1ms(ls) | 0to 65535 10
time of 2nd displacement
Waiting time after 2nd
l6h | attngtime attersn RW | YES | Uintl6 | 1ms(ls) | 0O to 10000 10
displacement
1 ref -1073741824 to
17h | 3rd displacement RW | YES | uintz2 [T e 10000
unit +1073741824
Constant running speed of .
19h ) RW | YES | Uintl6 | 1rpm 1t0 9000 200
3rd displacement
A ion/D i
1an | Acceleration/Deceleration | o1 yves | ke | 1ms(ls) | 0to 65535 10
time of 3rd displacement
Waiting time after 3rd
1Bh | 2rungtime atterr RW | YES | Uintl6 | 1ms(ls) | 0O to 10000 10
displacement
1 ref -1073741824 to
1Ch | 4th displacement RW | YES | uints2 | feerence 10000
unit +1073741824
Constant runni dof
1gp | onstantrunningspeed ot 1oy | ves | uUintl6 | 1rpm 1t0 9000 200
4th displacement
A ion/D i
2011h | 1Fh |Acceleration/Deceleration | ol yvee | e | Tms(ls) | 0to 65535 10
time of 4th displacement
Waiting time after 4th
0n | atngtime atter RW | VYES | Uintl6 | 1ms(ls) | 0O to 10000 10
displacement
1 ref 11073741824 to
21h | 5th displacement RW | YES | uint32 | T oerence 10000
unit +1073741824
Constant runni dof
23p | onstantrunniNgspeedot oy 1 ves | Uintls | 1rpm 10 9000 200
5th displacement
Acceleration/Decelerati
2qp | Acceleration/Deceleration | o1 v e | 1ms(1s) | 0to65535 10
time of 5th displacement
Waiting time after 5th
g5h | Waiting time after St RW | YES | Uintl6 | 1ms(ls) | 0to 10000 10
displacement
1 ref 11073741824 to
26h | 6th displacement RW | YES | uint32 | oerence 10000
unit +1073741824
tant runni f
agh | Constantrumningspeedof | o ves | Ginie | 1 rpm 110 9000 200
6th displacement
Acceleration/Decelerati
aoh | Acceleration/Deceleration | o1 v Ginie | 1ms(1s) | 0to65535 10
time of 6th displacement
Waiting time after 6th
oap | aitingtime after 6t RW | YES | Uintl6 | 1ms(ls) | 0to 10000 10
displacement
1 ref 11073741824 to
2Bh | 7th displacement RW | YES | uint32 | oerence 10000
unit +1073741824




6 Object Dictionary

Sub- Dat
Index | . 5 Name Access | Mapping ata Unit Data Range Default
index Type
i f
opp | Constantrunningspeedof o1 ves | intig | 1rpm 1t0 9000 200
Tth displacement
Acceleration/Decelerati
opp | Acceleration/Deceleration | o yee | e | Tms(ls) | 0t 65535 10
time of Tth displacement
Waiting time after 7th
oph | Waiting time after 7t RW | YES | Uintl6 | 1ms(ls) | 0to 10000 10
displacement
1 ref 11073741824 to
30h | 8th displacement RW | YES | uint3a | ference 10000
unit +1073741824
Constant runni dof
3pp | ONSTANTIUNNINGSPEEAOl oy | vEs | Uint16 | 1rpm 1t0 9000 200
8th displacement
A ion/D i
33n |Acceleration/Deceleration | o\ yes | Ginig | 1ms(ls) | 0to65535 10
time of 8th displacement
Waiting time after 8th
34 | arungtime atter RW | YES | Uintl6 | 1ms(ls) | 0O to 10000 10
displacement
1 ref 11073741824 to
35h | 9th displacement RW | YES | uint3p | rererence 10000
unit +1073741824
Constant runni dof
37p | (ONSTANTIUNNINESPEEAOT oy | vEs | Uintl6 | 1rpm 1t0 9000 200
9th displacement
A ion/D i
agh |Acceleration/Deceleration oy g Uintl6 | 1ms(ls) | Oto65535 10
time of 9th displacement
Waiting time after 9th
2011h | 3gp | AMUNEUMEatter RW | VES Uintl6 | 1ms(ls) |  0to 10000 10
displacement
1 ref 11073741824 to
3Ah | 10th displacement RW YES Uint32 e er.ence 10000
unit +1073741824
Constant runni dof
3ch | onstantrunningspeed ot oy lyves Uintl6 | 1rpm 10 9000 200
10th displacement
A ion/D i
3ph |Acceleration/Deceleration | o Fyee | s | Tms(ls) | 0to 65535 10
time of 10th displacement
Waiting time after 10th
3gh | Hngtime arter RW | VYES | Uintl6 | 1ms(ls) | 0 to 10000 10
displacement
1 ref 11073741824 to
3Fh | 11th displacement RW | YES | uint32 | T oerence 10000
unit +1073741824
Constant running speed of .
41h . RW YES Uintl6 1lrpm 1t0 9000 200
11th displacement
Acceleration/Decelerati
gon | Acceleration/Deceleration | o yee | e | Ims(ls) | 0t 65535 10
time of 11th displacement
Waiting time after 11th
43p | Valtingtimeatter Lt RW | YES | Uintl6 | 1ms(ls) | 0to 10000 10
displacement
1 ref 11073741824 to
44h | 12th displacement RW | YES | uint32 | oerence 10000
unit +1073741824
i f
aph | Constantrunningspeedof | o ves | Ginie | 1rpm 110 9000 200

12th displacement
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6 Object Dictionary

Sub- Dat
Index .u Name Access | Mapping ata Unit Data Range Default
index Type
A ion/D i
g7 | Acceleration/Deceleration | o yee | it | Ims(ls) | 0t 65535 10
time of 12th displacement
Waiting time after 12th
4gh | 2Hngtime arter RW | YES | Uintl6 | 1ms(ls) | 0 to 10000 10
displacement
1 ref -1073741824 to
49h | 13th displacement RW | YES | uint3p | rererence 10000
unit +1073741824
Constant runni dof
4gh | TONStANtrUNNINE SpEedot oy | vES | Uintl6 | 1rpm 1t0 9000 200
13th displacement
A ion/D i
ach |Acceleration/Deceleration | o)1 yee | it | Ims(ls) | 0t 65535 10
time of 13th displacement
Waiting time after 13th
4ph | a'tingtime atter RW | YES | Uintl6 | 1ms(ls) | 0O to 10000 10
displacement
1 ref 11073741824 to
4Eh | 14th displacement RW | YES | uintsa | foerence 10000
unit +1073741824
Constant runni dof
sop | -onstantrunningspeedot oy 1 ves | Uintls | 1rpm 10 9000 200
14th displacement
A ion/D i
51h | Acceleration/Deceleration | o1 vee | Giie | 1ms(1s) | 0to65535 10
time of 14th displacement
2011h
Waiting time after 14th
5pn | arngtime atter RW | VYES | Uintl6 | 1ms(ls) | 0O to 10000 10
displacement
1 ref 11073741824 to
53h | 15th displacement RW | YES | uintz2 [T eN® 10000
unit +1073741824
Constant runni dof
55p | onstantrunningspeedot oy 1 ves | Uintls | 1rpm 10 9000 200
15th displacement
Acceleration/Decelerati
seh | Acceleration/Deceleration | o1 ves | Giie | 1ms(1s) | 0to65535 10
time of 15th displacement
Waiting time after 15th
57 | Vaiting time after 15t RW | YES | Uintl6 | 1ms(ls) | 0to 10000 10
displacement
1 ref 11073741824 to
58h | 16th displacement RW | YES | uintz2 |TOCENE 10000
unit +1073741824
i f
san | Constantrunningspeedof | o ves | inie | 1 pm 1109000 200
16th displacement
Acceleration/Decelerati
sy |/\cceleration/Deceleration | o 1 yee | s | Tms(ls) | 0t 65535 10
time of 16th displacement
Waiting time after 16th
sch | Waiting time after 16t RW | YES | Uintl6 | 1ms(ls) | 0to 10000 10
displacement
2012h Multi-speed Parameters
Sub- Dat
Index inzlex Name Access | Mapping T;pz Unit Data Range Default
Multi-seed ref
2012h | 1h utt-seedreterence RW YES | Uintl6 1 0to2 1
running mode




6 Object Dictionary

Sub- Dat
Index | . y Name Access | Mapping ata Unit Data Range | Default
index Type
2h Number of speeds RW YES Uintl6 1 1to 16 16
3h Running time unit RW YES Uintl6 1 Otol 0
4h Acceleration time 1 RW YES Uintl16 1ms 0 to 65535 10
5h Deceleration time 1 RW YES Uintl6 1ms 0 to 65535 10
6h Acceleration time 2 RW YES Uint16 1ms 0to 65535 50
7h Deceleration time 2 RW YES Uintl6 1ms 0to 65535 50
8h Acceleration time 3 RW YES Uint16 1ms 0to 65535 100
9h Deceleration time 3 RW YES Uintl6 1ms 0 to 65535 100
Ah Acceleration time 4 RW YES Uint16 1ms 0to 65535 150
Bh Deceleration time 4 RW YES Uint16 1ms 0to 65535 150
15h | 1st speed reference RW YES Uintlé lrpm -9000 to +9000 0
R ing ti f 1st
l16h | unningtmeoris RW YES | Uintl6 | 0.s(m) | 0to65535 50
speed reference
Acceleration/
17h | Deceleration time of 1st RW YES Uintl6 1 Oto4 0
speed reference
18h | 2nd speed reference RW YES Uint16 1lrpm -9000 to +9000 100
Running ti f2nd
19h | unningtimeoran RW YES | Uintl6 | 0.s(m) | 0to65535 50
speed reference
2012h .
Acceleration/
1Ah  |Decelerationtimeof2nd| RW YES Uintl6 1 Oto4 0
speed reference
1Bh | 3rd speed reference RW YES Uint16 1lrpm -9000 to +9000 300
Running ti f
1ch |Runningtime of 3rd RW YES | Uintl6 | 0.1s(m) | 0to65535 50
speed reference
Acceleration/
1Dh | Deceleration time of 3rd RW YES Uint16 1 Oto4 0
speed reference
1Eh | 4th speed reference RW YES Uintl6 lrpm -9000 to +9000 500
Running ti f 4th
1Fh | Runningtime of4t RW YES | Uintl6 | 0.s(m) | 0to65535 50
speed reference
Acceleration/
20h | Deceleration time of 4th RW YES Uint16 1 Oto4 0
speed reference
21h | 5th speed reference RW YES Uintlé lrpm -9000 to +9000 700
Running ti f 5th
2h | nunningtimeo RW YES | Uintl6 | 0.1s(m) | 0to65535 50
speed reference
Acceleration/
23h | Deceleration time of 5th RW YES Uintl16 1 Oto4 0
speed reference
24h | 6th speed reference RW YES Uintl6 lrpm -9000 to +9000 900
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6 Object Dictionary

speed reference

Sub- Dat
Index | . y Name Access | Mapping ata Unit Data Range Default

index Type
Running ti f 6th

a5k | Runningtime of 6t RW YES | Uintl6 | 0.s(m) | 0to65535 50
speed reference
Acceleration/

26h Deceleration time of 6th RW YES Uintl6 1 0to4 0
speed reference

27h | 7th speed reference RW YES Uintlé lrpm -9000 to +9000 600
Running ti f 7th

agh | Runningtime oft RW YES | Uintl6 | 0.Is(m) | O0to65535 50
speed reference
Acceleration/

29h Deceleration time of 7th RW YES Uintl6 1 Oto4 0
speed reference

2Ah | 8th speed reference RW YES Uintlé Irpm -9000 to +9000 300
Running ti f 8th

oBh | unMNEtME0 RW YES | Uintl6 | 0.1s(m) | 0to065535 50
speed reference
Acceleration/

2Ch | Deceleration time of 8th RW YES Uintl6 1 Oto4 0
speed reference

2Dh | 9th speed reference RW YES Uintlé lIrpm -9000 to +9000 100
Running ti f9th

2En | nunnIngtimeo RW YES | Uintl6 | 0.s(m) | 0to65535 50
speed reference
Acceleration/

2Fh Deceleration time of 9th RW YES Uintl6 1 Oto4 0

2012h speed reference

30h | 10th speed reference RW YES Uintl6 lrpm -9000 to +9000| -100
R ing ti f 10th

31p | N timeo RW YES | Uintl6 | 0.s(m) | 0to65535 50
speed reference
Acceleration/

32h Deceleration time of RW YES Uintl6 1 Oto4 0
10th speed reference

33h | 11th speed reference RW YES Uint16 lrpm -9000 to +9000 | -300
R ing ti f11th

34h | UNMINGHMEO RW YES | Uintlé | 0.1s(m) | 0to65535 50
speed reference
Acceleration/

35h | Deceleration time of RW YES Uintl16 1 Oto4 0
11th speed reference

36h | 12th speed reference RW YES Uint16 lrpm -9000 to +9000 | -500
R i i f 12th

37p | Running time of 12t RW YES | Uintl6 | 0.1s(m) 0 to 65535 50
speed reference
Acceleration/

38h Deceleration time of RW YES Uintl6 1 Oto4 0
12th speed reference

39h | 13th speed reference RW YES Uintl6 lrpm -9000 to +9000| -700
R i i f 13th

3ap | Runningtime of 13t RW YES | Uintl6 | 0.s(m) | O0to65535 50




6 Object Dictionary

Sub- Dat.
Index | . y Name Access | Mapping ata Unit Data Range | Default
index Type
Acceleration/
3Bh | Deceleration time of RW YES Uintl6 1 Oto4 0
13th speed reference
3Ch | 14th speed reference RW YES Uint16 1lrpm -9000 to +9000 | -900
R i i f 14th
3ph | Runningtime of 14t RW YES | Uintl6 | 0.s(m) | 0to65535 50
speed reference
Acceleration/
3Eh | Deceleration time of RW YES Uint16 1 Oto4 0
14th speed reference
2012h .
3Fh | 15th speed reference RW YES Uintl6 lrpm -9000 to +9000| -600
Running ti f 15th
4on | Runningtime of 15t RW YES | Uintl6 | 0.1s(m) 0to 65535 50
speed reference
Acceleration/
41h | Deceleration time of RW YES Uint16 1 Oto4 0
15th speed reference
42h | 16th speed reference RW YES Uintlé lrpm -9000 to +9000| -300
R ing ti f 16th
43n | nunmnetimeo RW YES | Uintl6 | 0.1s(m) | 0to65535 50
speed reference
2017h VDI/VDO Functions
Sub- Dat
Index | . ) Name Access | Mapping ate Unit | Data Range | Default
index Type
1h | VDIl terminal function selection RW YES Uintl6 |- 0to37 0
2h | VDIl terminal logic selection RW YES Uintl6 |- 0-1 0
3h | VDI2 terminal function selection RW YES Uintl6 |- 0to37 0
4h | VDI2 terminal logic selection RW YES Uintl6 |- 0-1 0
5h | VDI3 terminal function selection RW YES Uintl6 |- 0to37 0
6h | VDI3 terminal logic selection RW YES Uintl6 |- 0-1 0
7h | VDI4 terminal function selection RW YES Uintl6 |- 0to 37 0
8h | VDI4 terminal logic selection RW YES Uintl6 |- 0-1 0
2017h 9h | VDI5 terminal function selection RW YES Uintl6 |- 0to37 0
0Ah | VDIS5 terminal logic selection RW YES Uintl6 |- 0-1 0
0Bh | VDI6 terminal function selection RW YES Uintl6 |- 0to37 0
0Ch | VDI6 terminal logic selection RW YES Uintl6 |- 0-1 0
O0Dh | VDIT terminal function selection RW YES Uintl6 |- 0to37 0
OEh |VDI7 terminal logic selection RW YES Uintl6 |- 0-1 0
OFh | VDI8 terminal function selection RW YES Uintl6 |- 0to37 0
10h |VDI8 terminal logic selection RW YES Uintl6 |- 0-1 0
11h | VDI9 terminal function selection RW YES Uintl6 |- 0to37 0
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6 Object Dictionary

Index Iiudzx Name Access | Mapping 'II?;;Z Unit | DataRange | Default
12h | VDI9 terminal function selection RW YES Uint16 0-1 0
13h | VDI10 terminal function selection RW YES Uintl6 0to37 0
14h | VDI10 terminal logic selection RW YES Uintl6 0-1 0
15h | VDI11 terminal function selection RW YES Uintl6 0to37 0
16h | VDI11 terminal logic selection RW YES Uintl6 0-1 0
17h | VDI12 terminal function selection RW YES Uintl6 0to37 0
18h | VDI12 terminal logic selection RW YES Uintl16 0-1 0
19h | VDI13 terminal function selection RW YES Uintl6 0to37 0
1Ah | VDI13 terminal logic selection RW YES Uintl6 0-1 0
1Bh |VDI14 terminal function selection RW YES Uintl6 0to 37 0
1Ch |VDI14 terminal logic selection RW YES Uint16 0-1 0
1Dh | VDI15 terminal function selection RW YES Uintl16 0to37 0
1Eh |VDI15 terminal logic selection RW YES Uintl6 0-1 0
1Fh | VDI16 terminal function selection RW YES Uintl16 0to37 0
20h | VDI16 terminal logic selection RW YES Uintl6 0-1 0
21h | VDO virtual level RO TPDO Uintl6 - -
22h | VDOL1 terminal function selection RW YES Uintl16 0to 19 0

2017h | 23h |VDO1 terminal logic selection RW YES Uintl6 0-1 0
24h | VDO2 terminal function selection RW YES Uint16 0to 19 0
25h | VDO2 terminal logic selection RW YES Uintl16 0-1 0
26h | VDO3 terminal function selection RW YES Uintl6 0to 19 0
27h | VDO3 terminal logic selection RW YES Uintlé 0-1 0
28h | VDO4 terminal function selection RW YES Uintl16 0to 19 0
29h | VDO4 terminal logic selection RW YES Uintlé 0-1 0
2Ah | VDOS5 terminal function selection RW YES Uint16 0to 19 0
2Bh | VDO5 terminal logic selection RW YES Uintl6 0-1 0
2Ch | VDO6 terminal function selection RW YES Uintl6 0to 19 0
2Dh | VDOG6 terminal logic selection RW YES Uintl16 0-1 0
2Eh | VDOT terminal function selection RW YES Uintl6 0to 19 0
2Fh | VDOT terminal logic selection RW YES Uintl6 0-1 0
30h |VvDO8 terminal function selection RW YES Uintl6 0to 19 0
31h |VDOS8terminal logic selection RW YES Uint16 0-1 0
32h | VDO9 terminal function selection RW YES Uintl6 0to 19 0
33h | VDO9 terminal logic selection RW YES Uint16 0-1 0
34h | VDO10 terminal function selection RW YES Uintl16 0to 19 0




6 Object Dictionary

Sub- Dat
Index | . ) Name Access | Mapping ate Unit | DataRange | Default
index Type
35h | VDO10 terminal logic selection RW YES Uintl6 |- 0-1 0
36h |VDO11 terminal function selection RW YES Uintl6 |- 0to 19 0
37h | VDOL11 terminal logic selection RW YES Uintl6 |- 0-1 0
38h | VDO12 terminal function selection RW YES Uintl6 |- 0to 19 0
39h |VDO12 terminal logic selection RW YES Uintl6 |- 0-1 0
3Ah | VDO13 terminal function selection RW YES Uintl6 |- 0to 19 0
2017h | 3Bh |VDO13 terminal logic selection RW YES Uintl16 |- 0-1 0
3Ch |VDO14 terminal function selection RW YES Uintl6 |- 0to 19 0
3Dh | VDO14 terminal logic selection RW YES Uintl6 |- 0-1 0
3Eh | VDO15 terminal function selection RW YES Uintl6 |- 0to 19 0
3Fh | VDO15 terminal logic selection RW YES Uintl6 |- 0-1 0
40h | VDO16 terminal function selection RW YES Uintl6 |- 0to 19 0
41h |VDO16 terminal logic selection RW YES Uintl6 |- 0-1 0
202Dh CANopen Communication Parameters 1
Sub- Dat
Index | . » Name Access | Mapping ate Unit Data Range Default
index Type
SYNC message COB-ID . 128to
1h N N 2 - 12
(0x1005h) © ° | Unt 1073741824 8(0x80)
3p | Synchronization cycling | ) No | Uint32 | - | 0to2147483647 0
period (0x1006h)
5h | Guard time (0x100Ch) No No Uintl16 - 0to 65535 0
6h | Life time factor (0x100Dh)| No No Uint8 - 0to 255 0
EMCY message COB-ID .
Th N N 2 - 2147483647 12
(0x1014h) o o Uint3 Oto 836 8(0x80)
%h gonsiﬁfzgiZTiift No No | Uint32 | - |0to2147483647 0
202Dh time 1 (0x1016-01h)
Consumer heartbeat
0Bh N N Uint32 - 0to 2147483647 0
time 2 (Ox1016-02h) ° © n °
Consumer heartbeat
Dh N N int32 | - 2147483647
0 time 3 (0x1016-03h) o] 0 Uint3 0to 836 0
Consumer heartbeat
OFh N N Uint32 - 0to 2147483647 0
time 4 (Ox1016-04h) ° © n ©
Consumer heartbeat
11h N N int32 - 2147483647
time 5 (0x1016-05h) © o | Unt 0to 21474836 0
Consumer heartbeat time
13h N N Uintl6 - 0 to 65535 0
(0x1017h) © © " ©
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6 Object Dictionary

Sub- Dat
Index | . y Name Access | Mapping ate Unit Data Range Default
index Type
Error behavior -
14h | Communication error No No Uint8 - 0to 255 0
(0x1029-01h)
COB-ID(0x1400-01h) of . -2147483647 to
15h RPDO1L No No Uint32 - 12147483647 512(0x200)
17n | Transmission type of No No Uints | - 0t0 255 255
RPDO1 (0x1400-02h)
COB-ID(0x1401-01h) of . -2147483647 to
180 | eppo2 No Now | UINtS2 1= 1 ) 147483647 0
1ah | Transmission type of No No uints | - 0t0 255 255
RPDO2 (0x1401-02h)
COB-ID(0x1402-01h) of . -2147483647 to
18h | pppo3 No Noo | UINts2 1 =1 ) 147483647 0
1ph | Transmission type of No No uints | - 0to 255 255
RPDO3 (0x1402-02h)
COB-ID(0x1403-01h) of . -2147483647 to
1Eh | eppoa No Noo | UINts2 1 = 1 ) 147483647 0
J0h | Transmission type of No No Uints | - 0to 255 255
RPDO4 (0x1403-02h)
Number of effective
21h | mapping objects of No No Uint8 - Oto8 1
i i 1614807056
2oh | RPDOLmappingobjectl | No | Uint32 | - | 0to2147483647
(0x1600-01h) (0x60400010)
RPDO1 mapping object 2 .
24h N N Uint32 - 0to 2147483647 0
(0x1600-02h) ° ° n °
RPDO1 mapping object 3 .
26h N N Uint32 - 0to 2147483647 0
(0x1600-03h) ° © n °
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 - 0to 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 - 0to 2147483647 0
(0x1600-07h) ° © n °
RPDO1 mapping object 8 .
h N N 2 - 2147483647
30 (0x1600-08h) o) o] Uint3 Oto 836 0
Number of effective
32h | mapping objects of No No Uint8 - Oto8 2
RPDO2 (0x1601-00h)
i i 1614807056
33 |RPDO2mappingobjectl | No | Uint32 | - | 0to2147483647
(0x1601-01h) (0x60400010)




6 Object Dictionary

Sub- Dat
Index | . y Name Access | Mapping ate Unit Data Range Default
index Type
i i 1616904200
35h | RPDO2mappingobject2 | No | Uint32 | - |0to2147483647
(0x1601-02h) (0x60600008)
RPDO2 mapping object 3 .
37h N N Uint32 - 0to 2147483647 0
(0x1601-03h) ° © n ©
RPDO2 mapping object 4 .
h N N 2 - 2147483647
39 (0x1601-04h) o] 0 Uint3 0to 836 0
RPDO2 mapping object 5 .
3Bh N N Uint32 - 0to 2147483647 0
(0x1601-05h) ° © n °
RPDO2 mapping object 6 .
Dh N N 2 - 2147483647
3 (0x1601-06h) o] o} Uint3 0to 836 0
RPDO2 mapping object 7 .
3Fh N N Uint32 - 0to 2147483647 0
(0x1601-07h) ° ° n °
RPDO2 mapping object 8 .
41h N N Uint32 - 0to 2147483647 0
(0x1601-08h) ° © n ©
Number of effective
43h | mapping objects of No No Uint8 - Oto8 2
RPDO3 (0x1602-00h)
i i 1614807056
4ah | RPDO3mappingobjectl |\ No | Uint32 | - |0to2147483647
(0x1602-01h) (0x60400010)
i i 1618608160
sgh | RPDO3mappingobject2 | | No | Uint32 | - |0to2147483647
(0x1602-02h) (0x607A0020)
202Dh | 4gp RPDO3 mapping object 3 N N int32 i 2147483647
8 (0x1602-03h) o] o} Uint3 0to 836 0
RPDO3 mapping object 4 .
4Ah N N Uint32 - 0to 2147483647 0
(0x1602-04h) ° ° n °
RPDO3 mapping object 5 .
4Ch N N Uint32 - 0to 2147483647 0
(0x1602-05h) ° © n °
RPDO3 mapping object 6 .
4Eh N N 2 - 2147483647
(0x1602-06h) o 0 Uint3 0to 836 0
RPDO3 mapping object 7 .
50h N N Uint32 - 0to 2147483647 0
(0x1602-07h) ° © n ©
RPDO3 mapping object 8 .
2h N N 2 - 2147483647
5 (0x1602-08h) o] o} Uint3 0to 836 0
Number of effective
54h | mapping objects of No No Uint8 - Oto8 2
RPDO4 (0x1603-00h)
i i 1614807056
s5h | RPDO# mapping objectl | J No | Uint32 | - |0to2147483647
(0x1603-01h) (0x60400010)
RPDO4 mapping object 2 . 1627324448
57h N N Uint32 - 0to 2147483647
(0x1603-02h) ° © n © (OX60FF0020)
RPDO4 mapping object 3 .
h N N 2 - 2147483647
59 (0x1603-03h) o] o} Uint3 0to 836 0
RPDO4 i bject 4
58h Mapping objec No No | Uint32 | - |0to2147483647 0

(0x1603-04h)
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6 Object Dictionary

Sub- Dat
Index | . . Name Access | Mapping at Unit Data Range Default
index Type
RPDO4 mapping object 5 .
Dh N N 2 - 21474 47
5 (0x1603-05h) o o] Uint3 0to 836 0
RPDO4 mapping object 6 .
5Fh N N Uint32 - 0to 2147483647 0
(0x1603-06h) ° © n °
202Dh
RPDO4 mapping object 7 .
1h N N 2] - 2147483647
6 (0x1603-07h) o) o] Uint3 0to 836 0
RPDO4 mapping object 8 .
63h N N Uint32 - 0to 2147483647 0
(0x1603-08h) ° ° n °
202Eh CANopen Communication Parameters 2
Sub- Data
| N A M i i D R Def.
ndex index ame ccess | Mapping S Unit ata Range efault
1h COB-ID (0x1800-01h) OF No No Uint32 i -2147483647T to 1073742208
TPDO1 +2147483647 (0x40000180)
3p | ransmission type of No No Uints 0to 255 255
TPDOL (0x1800-02h)
Inhibit time of TPDO1
4h N N Uintle - 0to 65535 0
(0x1800-03h) © © n ©
Event timer of TPDO1
h N N intl -
5 (0x1800-05h) o] o] Uintl6 0to 65535 0
COB-ID (0x1801-01h) of . -2147483647 to
o rppo2 No Noo | Uints2 1 -1 5147483647 0
gh | ransmission type of No No Uint8 0to 255 255
TPDO2 (0x1801-02h)
Inhibit time of TPDO2
9h N N Uintl6 - 0to 65535 0
(0x1801-03h) © © n °
Event timer of TPDO2
202Eh Ah N N intl -
0 0 (0x1801-05h) o) o) Uintl6 0to 65535 0
COB-ID(0x1802-01h) of . -2147483647 to
Bh P03 No No | UInts2 1 -1 5147483647 0
Dh | ransmission type of No No Uints | - 0to 255 255
TPDO3 (0x1802-02h)
Inhibit time of TPDO3
Eh N N Uintl6 - 0to 65535 0
(0x1802-03h) © © n °
Event timer of TPDO3
Fh N N intl -
(0x1802-05h) o) o) Uintl6 0to 65535 0
COB-ID(0x1803-01h) of . -2147483647 to
10h N N Uint32 - 0
TPDO4 © © n +2147483647
1oh | ransmission type of No No Uints | - 0to 255 255
TPDO4 (0x1803-02h)
Inhibit time of TPDO4
13h N N Uintl6 - 0to 65535 0
(0x1803-03h) © © n °




6 Object Dictionary

Sub- Dat
Index | . . Name Access | Mapping ata Unit Data Range Default
index Type
Event timer of TPDO4
14h N N intl -
(0x1803-05h) 0 0 Uintl6 0to 65535 0
Number of effective
15h | mapping objects of No No Uint8 - O0to8 1
TPDO1
TPDO1 mapping object 1 . 1614872592
16h N N 2 - 2147483647
N (0x1200-01h) © o | Uint3 Oto 836471 0x60410010)
TPDO1 mapping object 2 .
18h N N Uint32 - 0to 2147483647 0
(0x1A00-02h) © © n °
TPDO1 mapping object 3 .
1Ah N N Uint32 - 0to 2147483647 0
(0x1A00-03h) © © n ©
TPDO1 mapping object 4 .
1Ch N N 2 - 2147483647
C (0x1A00-04h) 0 0 Uint3 0to 836 0
TPDO1 mapping object 5 .
1Eh N N Uint32 - 0to 2147483647 0
(OXLA00-05h) © © n °
TPDO1 mapping object 6 .
20h N N 32 - t0 2147483647 0
(0X1A00-06h) © o | Un 0to 3
TPDO1 mapping object 7 .
22h N N Uint32 - 0to 2147483647 0
(OXLA00-07h) © © n °
TPDO1 mapping object 8 .
24h N N 2 - 2147483647
(0x1A00-08h) o) o) Uint3 Oto 836 0
Number of effective
202Eh | 26h | mapping objects of No No Uint8 - 0to8 2
TPDO2
TPDO2 mapping object 1 . 1614872592
27h N N 2 - 2147483647
(0x1A01-01h) © o | Uint3 010 2147483647 | 1 60410010)
TPDO2 mapping object 2 . 1616969736
29h N N Uint32 - 0to 2147483647
(0x1A01-02h) © © n ° (0x60610008)
TPDO2 mapping object 3 .
2Bh N N Uint32 - 0to 2147483647 0
(0x1A01-03h) © © n ©
TPDO2 mapping object 4 .
2Dh N N 2 - 2147483647
(0x1A01-04h) o] o) Uint3 0to 836 0
TPDO2 mapping object 5 .
2Fh N N Uint32 - 0to 2147483647 0
(OX1A01-05h) © © n °
TPDO2 mapping object 6 .
1h N N 2 - 2147483647
3 (0x1A01-06h) 0 0 Uint3 0to 836 0
TPDO2 mapping object 7 .
33h N N Uint32 - 0to 2147483647 0
(OX1A01-07h) © ° n °
TPDO2 mapping object 8 .
h N N 2 - 2147483647
35 (0x1A01-08h) o} o Uint3 0to 836 0
Number of effective
37h | mapping objects of No No Uint8 - O0to8 2
TPDO3
TPDO3 mapping object 1 . 1614872592
38h N N Uint32 - 0to 2147483647
(OX1A02-01h) © © n ° (0X60410010)
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6 Object Dictionary

Sub- Dat.
Index | . ) Name Access | Mapping ate Unit Data Range Default
index Type
TPDO3 mapping object 2 . 1617166368
Ah N N 2 - 2147483647
AN (ox1A02-021) © o | Uit 010 21474836471 1x60640020)
TPDO3 mapping object 3 .
3Ch N N Uint32 - 0to0 2147483647 0
(Ox1A02-03h) © ° n °
TPDO3 mapping object 4 .
Eh N N 2 - 2147483647
3 (0x1A02-04h) 0 0 Uint3 0to 836 0
TPDO3 mapping object 5 .
40h N N Uint32 - 0to0 2147483647 0
(0x1A02-05h) © © n ©
TPDO3 mapping object 6 .
42h N N 2 - 2147483647
(0x1A02-06h) o} 0 Uint3 0to 836 0
TPDO3 mapping object 7 .
44h N N Uint32 - 0to0 2147483647 0
(Ox1A02-07h) © ° n °
TPDO3 mapping object 8 .
46h N N Uint32 - 0to 2147483647 0
(Ox1A02-08h) © © n °
Number of effective
48h | mapping objects of No No Uint8 - O0to8 2
202Eh TPDO4
TPDO4 mapping object 1 . 1614872592
49h N N Uint32 - 0to 2147483647
(0x1A03-01h) © © n ° (0x60410010)
TPDO4 mapping object 2 . 1617690656
4Bh N N Uint32 - 0102147483647
(0x1A03-02h) © © " ° (0x606C0020)
TPDO4 mapping object 3 .
4Dh N N Uint32 - 0to0 2147483647 0
(Ox1A03-03h) © © n °
TPDO4 mapping object 4 .
4Fh N N 2 - 2147483647
(0x1A03-04h) o) o) Uint3 0to 836 0
TPDO4 mapping object 5 .
51h N N Uint32 - 0to0 2147483647 0
(0x1A03-05h) © © n ©
TPDO4 mapping object 6 .
53h N N Uint32 - 0to0 2147483647 0
(0x1A03-06h) © © " °
TPDO4 mapping object 7 .
h N N 2 - 2147483647
55 (0x1A03-07h) o) o) Uint3 0to 836 0
TPDO4 mapping object 8 .
57h N N Uint32 - 0to 2147483647 0
(Ox1A03-08h) © © n °
2030h Servo Status Variables Read Through Communication
Sub- . .
Index index Name Access | Mapping | Data Type Unit Data Range | Default
o1 |Servostatusread RO | TPDO | Uintl6 - - 0
through communication
2030 | opp (DOStwsiread o Fonlqpno | yinte . 0~65535 0
through communication
D 2
g3 |DOsttus2read | 1pg | gppg | yints - 0~65535 0
through communication




6 Object Dictionary

2031h Related Variables Set Through Communication

Sub-
Index inlélex Name Access | Mapping | Data Type Unit Data Range | Default
VDI vi
1h virtual levelset RW | RPDO | Uintl6 - 0~65535 0
through communication
2031
DO stat t th h
5h status setthroug RW | RPDO | Uintl6 . 0~7 0
communication
203Fh Inovance Drive Fault Codes
Sub- . .
Index index Name Access | Mapping | Data Type | Unit | Data Range Default
203Fh Oh | Inovance drive fault code |RO TPDO Uint32 - - -
6.4 Object Group 6000h
The object group 6000h includes objects related to the supported sub-protocol DSP 402.
Sub- . .
Index index Name Access | Mapping | Data Type Unit Data Range Default
603Fh - Error Code RO TPDO Uintl6 - 0to 65535 0
6040h - | Control word RW YES Uintl6 - 0to 65535 0
6041h - Status word RO TPDO Uintl6 - 0to 65535 -
605Ah - | Quick stop option code RW NO Intl6 - Oto7 2
605Dh Stop option code RW YES Int16 - Oto7 1
6060h - | Modes of operation RW YES Int8 - Oto7 0
M f i
6061h | - |Modesofoperation RO | TPDO Int8 . 0Oto7 -
display
Ref
6062h | - |Positiondemandvalue | RO | TPDO Int32 € S:Tt”ce 2% to (2°-1) ;
6063h | - | Position actual value RO TPDO Int32 | Encoder unit [ -2* to (2°-1) -
Ref
6064h | - |Position actual value RO | TPDO Int32 € S:tnce 2% to (2°-1) ;
Refi
6065h | - |Following error window | RW YES Uint32 | o Errﬁtnce Oto(2-1) | 3145728p
Ref
6067h | - | Position window RW YES Uint32 | S:tnce 0to (27-1) 734
6068h - | Position window time RW YES Uintl6 ms 0to 65535 0
Ref
606Bh | - |Velocity demand value RO TPDO Int32 ¢ ;arrﬁtnce 2% to 2%-1) -
Ref
606Ch | - |Velocity actual value RO | TPDO Int32 € S;‘Ttnce 2% to (2°-1) ;
606Dh - | Velocity window RW YES Uintl6 rom 0to 65535 10
606Eh - | Velocity window time RW YES Uint16 ms 0to 65535 0
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6 Object Dictionary

Sub-
Index inL(]iex Name Access | Mapping | Data Type Unit Data Range Default
606Fh - |Velocity Threshold RW YES Uintl6 rpm 0to 65535 10
6070h - | Velocity Window Time RW YES Uintl16 ms 0to 65535 0
6071h | - | Targettorque RW | RPDO | INTI6 0.1% 550%%0 to 0
6072h - Max. torque RW RPDO INT16 0.1% -5000~5000 3000
6074h - | Torque demand value RO TPDO INT16 0.1% -5000~5000 0
-5000 t
6077h - |Torque actual value RO TPDO INT16 0.1% 5000 © 0
Ref
607Ah | - | Target position RW YES Int32 € S:ﬁtnce 27 to (2°-1) 0
607Ch | - |Home offset RW YES Int32 Refs;‘?{'ce 2" to (271) 0
Software position limit
. L Reference 3 3 a1
607Dh 1h | Min position limit RW YES Int32 unit 27 to(27-1) -2
Ref
2h | Max position limit RW YES Int32 ¢ j:tnce 2ot | (2%
607Eh - Polarity RW Y Uint8 - 0
Ref
607Fh | - | Max profile velocity RW YES Uint32 | j:?:ce 0to (2%1) | 1048576000
Ref
6081h | - | Profilevelocity RW YES Uint32 | "° E;‘Ttnce 0to(2%1) | 1747627
Ref
6083h | - |Profile acceleration RW YES Uint32 | o j;?:ce Oto(2%1) | 174762666
Ref
6084h | - |Profile deceleration RW YES Uint32 ¢ S:tnce Oto (2-1) | 174762666
Ref
6085h | - |Quick stop deceleration | RW YES Uint32 | "o E:ﬁtnce Oto (2%-1) | 2147483647
6086h - | Motion profile type RW YES Intl6 - 0 0
6087h - Torque slope RW RPDO UINT32 0.1%/s Oto (232-1) 4294967295
Oh | Number of sub-indexes RO NO UNIT8 - - 2
6091h | 1h |Motor revolutions RW PRDO Uint32 - 1to (2*-1) 1
2h | Shaftrevolutions RW PRDO Uint32 - 1to (2*-1) 1
6098h - |Homing mode RW YES Int8 - 0to35 1
Homing speed
Speed during search for . Reference »
1h RW YE 2 271 1
6099h switch 5 | Uins it 0@ 00
2h Speeq during search for RW VES Uint32 Refere.nce 0to (2-1) 10
zero signal unit
Ref
609Ah Homing acceleration RW YES Uint32 € jrrﬁtnce Oto (2-1) | 174762666




6 Object Dictionary

Sub-
Index inl:ilex Name Access | Mapping | Data Type Unit Data Range Default
Interpolation data
record
60C1lh
Int lati
1h | nrerporation RW YES Int32 - 27 to (2°-1) 0
displacement
Interpolation time
60C2h | 1h |Interpolation time unit RW YES Uints | 10°"™"™s |1to020 1
2h |Interpolationtimeindex | RW YES Int8 - -3 -3
60C5h - Max profile acceleration RW YES Uint32 p/ms 0to (2%-1) 2147483647
60C6h - Max profile deceleration RW YES Uint32 p/ms 0to (2%-1) 2147483647
F i Refi
60F4h ] ollowing error actual RO TPDO Int32 e ergnce 2o (2%-1) i
value unit
60FCh - Position demand value RO TPDO Int32 Encoder unit | -2* to (2*-1) -
60FDh | - |DlIstatus RO TPDO Uint32 - 0to (2%-1) -
Digital output
60FEh
1h |DO status RW TPDO Uint32 - 0to (2%-1) 0
60FFh - Target velocity RW YES Int32 rpm 2%to (231—1) 0
6.5 Details of Object Dictionary
6.5.1 Details of Communication Parameters
Dat
Name Device Type ata VAR Data Type Uint32
Index Structure
1000h Relevant Data Factory
A ibilit RO | M i NO - Uint 32 0x20192
ceessIbity apping Mode Range n Default X
The device type parameter is used to describe the sub-protocol or application specification of the used device.
. Data .
Name Error Register VAR Data Type Uint8
Index Structure
1001h Relevant Data Factory
A ibilit RO | M i NO - Uint 8 0x0
ceessbiity apping Mode Range n Default X

Information about error types is included in bits, as listed in the table below:

Bit Meaning Bit Meaning

0 Conventional 4 Communication

1 Current 5 Sub-protocol

2 Voltage 6 Reserved

3 Temperature 7 Defined by the manufacturer

When an error occurs, the bit corresponding to the error is bit 1. So long as an error occurs, bit 0 must be set to 1.
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6 Object Dictionary

Dat
Name Pre-defined Error Field ata ARR Data Type| Uint32
Index Structure
1003h Relevant Data Factory
Accessibilit RO | Mapping | NO - -
. HHITE Mode Range Default
Dat
Name Number of Errors ata - Data Type| Uint8
Sub-index Structure
00h Relevant Data Factory
Accessibility| RW | Mappin NO Oto4 0
y PRing Mode Range Default
Only 0 can be entered. In this case, all error records are cleared.
. Data .
Name Standard Error Field - Data Type| Uint32
Sub-index Structure
1-4h Relevant Data Factory
Accessibility| RW | Mappin NO Uint 32 0
y PPing Mode Range Default
When the sub-index is 0, the data is unreadable.
When an error occurs, the error is stored in the following format:
31 16 15
Error code of the manufacturer Standard error code
MSB LSB
Data .
Name COB-ID (COB-ID SYNC Message) VAR Data Type| Uint32
Index Structure
1005h Relevant Data Factory
Accessibilit RW | Mappin NO Uint 32 0x80
y Pping Mode Range Default

Only 0x80h and 0x40000080h can be set.

When 0x80h is set, the synchronization generator does not work.

When 0x40000080h is set, the synchronization generator is activated.

Before the synchronization generator is activated, the synchronization cycle (1006h) must be set to a value rather

than 0.
. . Data .
Name Communication Cycle Period VAR Data Type| Uint32
Index Structure
1006h Relevant Data Factory
Accessibilit RW | Mappin NO Uint 32 0
¥ BRIIS Mode Range Default
The object dictionary is provided for the synchronization generator only and its unit is us.
. Data .
Name Manufacturer Device Name VAR Data Type String
Structure
Index
1008h Relevant Data Factory 1S620P
Accessibility | CONST | Mappin NO Strin
y pping Mode Range & Default | Servo Drive
. Data .
Name Manufacturer Hardware Version VAR Data Type|  String
Index Structure
1009h Relevant Data Factory
Accessibility | CONST | Mappin NO Strin V0.0
Y PPIng Mode Range & Default




6 Object Dictionary

Data
Name Manufacturer Software Version VAR Data Type String
Index Structure
100Ah Relevant Data Factory
A ibility | CONST | Mappi NO - Stri 402.XX
s apping Mode Range fng Default
In 402.XX:
Y: CANopen software update record number
Dat
Name Guard Time ata VAR Data Type| Uintl6
Index Structure
100Ch Relevant Data Factory
A ibilit RW | Mappi NO - Uint 16 0
ceessIbiity apping Mode Range n Default
Unit: ms
P Data .
Name Life Time Factor VAR Data Type| Uint8
Index Structure
100Dh Relevant Data Factory
Accessibilit RW | Mappin NO - Uint 8 0
oty PRing Mode Range ! Default
When the life time factor is used, it must be greater than 1.
Data .
Name Store Parameters ARR Data Type| Uint32
Index Structure
1010h Relevant Data Factory
A ibilit RW Mappi NO - Uint 8 0
ceessibiity apping Mode Range n Default

The mapping between ASCII codes and hexadecimal data is as follows:

Storing parameters means to storing current values of parameters to the EEPROM. When the EEPROM is loaded (the
device is powered on again, a node is reset, or communication is reset) next time, the stored values are loaded.

To store parameters, specify the sub-index of the storage area and write "save" based on ASCII code. If other values
are written, storing parameters fails.

MSB LSB
ASCII e v a S
Hexadecimal 65h 76h 61h 73h
Value Meaning
0 Parameters are not automatically stored or stored based on commands.
1 Parameters are saved based on commands and are not automatically saved.
2 Parameters are automatically stored and are not stored based on commands.
3 Parameters are automatically stored or are stored based on commands.

The value returned after a sub-index is read indicates the mode in which the sub-index saves parameters.

The I1S620P servo drive saves parameters based on commands and does not automatically save parameters. The
value 1 is returned after a sub-index is read and saved.

Sub-index
00h

Data
Name Highest Sub-index Supported - Data Type| Uint8
's ub-indexsupp Structure yp !
Relevant Data Factory
A ibility| RO | M i NO - 4 4
ceessbity apping Mode Range Default
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Data
Name Save All Parameters - Data Type| Uint32
Sub-index Structure
01h Relevant Data Factory
Accessibilit RW | Mapping | NO - - 1
y A Mode Range Default
Save all parameters in the object dictionary list.
N Data .
Name Save Communication Parameters - Data Type| Uint32
Sub-index Structure
02h Relevant Data Factory
Accessibilit RW | Mapping | NO - - 1
y 2 Mode Range Default
Save parameters of the object group 1000h.
" Data .
Name Save Application Parameters - Data Type| Uint32
Sub-index Structure
03h Relevant Data Factory
Accessibilit RW | Mapping | NO - - 1
y 2 Mode Range Default
Save parameters of the object group 6000h.
Save Manufacturer Data )
Name ) - Data Type| Uint32
Sub-index Defined Parameters Structure
04h
Relevant Data Factory
Accessibilit RW | Mappin NO - - 1
y PRING Mode Range Default
Save parameters of the object group 2000h.
Data .
Name Restore Default Parameters ARR Data Type| Uint32
Index Structure
1011h Relevant Data Factory
Accessibilit RW | Mappin NO - - -
y PRIng Mode Range Default

is as follows:
MSB LSB
ASCII d a o l
Hexadecimal 64h 61h 6Fh 6Ch
Value Meaning
0 The device cannot restore default parameters.
1 The device can restore default parameters.

Restoring default parameters means to restore default parameters to the EEPROM. However, the operation does
not take effectimmediately. When the EEPROM is loaded (the device is powered on again, a node is reset, or
communication is reset) next time, default values (factory defaults) are loaded.

To restore default parameters, specify the sub-index of the restoration area and write "load" based on ASCII code. If
other values are written, restoring default parameters fails. The mapping between ASCII codes and hexadecimal data

The value returned after a sub-index is read indicates the mode in which the sub-index restores default parameters.
The IS620P servo drive can restore default parameters. The value 1 is returned after a non-zero sub-index is read and

saved.
. . Data .
Name Highest Sub-index Supported Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibility | RO | M i NO 4
ceessIbity apping Mode Range Default
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Data
Name Restore All Default Parameters - Data Type Uint32
Sub-index Structure
0lh Relevant Data Factory
Accessibility | RW | Mapping | NO - 1
v PR Mode Range Default
Restore all default parameters in the object dictionary list.
Restore Communication Default Data
Name unicatl ! - Data Type| Uint32
Sub-index Parameters Structure
02h
- . Relevant Data Factory
Accessibility | RW | Mapping | NO - 1
y PRI Mode Range Default
Restore default parameters of the object group 1000h.
Restore default parameters of objects in Dat
ata
Name the sub-protocol area - Data Type| Uint32
Sub-index o Structure
(Restore Application Default Parameters)
03h
Relevant Data Factory
Accessibilit RW | Mappin NO - 1
oYy Pping Mode Range Default
Restore default parameters of the object group 6000h.
Restore Manufacturer Defined Data .
Name - Data Type| Uint32
Sub-index Default Parameters Structure
04h
Relevant Data Factory
Accessibilit RW | Mappin NO - 1
L PRINg Mode Range Default
Restore default parameters of the object group 2000h.
Data .
Name COB-ID (COB-ID Emergency Message) VAR Data Type Uint32
- Structure
1014h Relevant Data Factory 0x80+
Accessibilit RW | Mappin NO Uint 32
Iy PPing Mode Range ! Default Node_ID

The highest bit indicates whether to disable the emergency packet of the device. Only the data "0x80+Node_ID" can

be written for the bit to enable the emergency packet of the device.

If the data "0x80000080+Node_ID" is written, the emergency packet is disabled.

When the emergency packet takes effect, its COB-ID must be consistent with the object.
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Data
Name Consumer Heartbeat Time ARR Data Type Uint32
Index Structure
1016h Relevant Data Factory
Accessibilit RW | Mappin - -
. A Mode Range Default
Parameters include the address of the monitored node and actual consumer time, which must be longer than the
heartbeat producer time (unit: ms) of the corresponding node. Two different consumer time cannot be set for one
node.
The parameters are described as followed:
31 24 23 16 15 0
Monitored
Reserved (0) addrless Monitoring time
MSB LSB
The value returned after a sub-index is read indicates the mode in which the sub-index restores default parameters.
The I1S620P servo drive can restore default parameters. The value 1 is returned after a non-zero sub-index is read and
saved.
. . Data .
Name Highest Sub-index Supported - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
Accessibility)| RO | Mappin 5 5
y PPIng Mode Range Default
. Data .
Name Consumer Heartbeat Time - Data Type Uint32
Sub-index Structure
1-5h Relevant Data Factory
Accessibility| RW | Mappin Uint 32 0
IOy PRing Mode Range l Default
. Data .
Name Producer Heartbeat Time VAR Data Type Uintl16
Index Structure
1017h Relevant Data Factory
Accessibility| RW | Mapping | NO Uint 16 0
!/ LI Mode Range Default
The unit is ms.
Data Related to
Name Identity Object REC Data Type| . . .
Index Structure individual
1018h Relevant Data Factory
Accessibility | RO | Mapping | NO - -
. A Mode Range Default
. . Data .
Name Highest Sub-index Supported - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
Accessibility | RO | Mapping | NO 3 3
y A Mode Range Default
Dat.
Name Vendor-ID ata - Data Type Uint32
Sub-index Structure
01h Relevant Data Factory
Accessibility | RO | Mapping | NO Uint 32 0x3B9
ORIy Pping Mode Range ! Default X
Unique ID allocated by the CiA organization.
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Dat
Name Product Code ata - Data Type| Uint32
Sub-index Structure
02h Relevant Data Factory
A ibilit RO | M i NO - Uint 32 0xD0107
s LB Mode Range n Default X

The product series and models of Inovance device codes and electronic labels are associated. The mapping between
them is as follows:

31 16 15 0
Product Series Product Model
MLB LSB
Dat
Name Revision Number ata - Data Type Uint32
Sub-index Structure
3h Relevant Data Factory
Accessibility | RO | Mappin NO - Uint 32 0x1920001
. A Mode Range Default
The parameter is associated with the software version (100Ah). Its meaning is as follows:
31 16 15 0
Primary revision Secondary revision
MLB LSB

Main revisions are based on the number 0x192. Each time when the code is updated, the next revision number
accumulates upward.

Data
Name Error Behavior ARR Data Type Uint8
Index Structure
1029h Relevant Data Factory
Accessibilit RW | Mapping | NO - - -
!/ A Mode Range Default

Status control over automatic steering required by the NMT during CANopen communication when errors of different
types occur. Based on different values, different status of NMT steering is provided.

Value Meaning
0 The current operating status is switched to the pre-operation status.
1 The current status is maintained.
2 Switch to the stop status.

Other | Reserved

The IS620P servo drive only supports automatic NMT conversion in the case of communication failure.

Dat .
Name Highest Sub-index Supported ate - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibility | RO | M i NO - 1 1
ceessbity apping Mode Range Default
s Data .
Name Communication Error - Data Type Uint8
Sub-index Structure
01h Relevant Data Factory
A ibilit RW | M i NO - Uint 8 0
ceessibiity apping Mode Range n Default

Communication errors include: NMT error control timeout, PDO length error, and bus separation.
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Dat SDO
Name SDO Server Parameter ata REC Data Type
Index Structure parameter
1200h Relevant Data Factory
A ibili R M i N - - -
ccessibility | RO apping 0 Mode - Default
The default SDO always exists and is a read-only constant.
. . Data .
Name Highest Sub-index Supported - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibilit RO | M i NO - 2 2
CeesSIDERY apping Mode Range Default
. Data .
Name COB-ID (COB-ID Client — Server(rx)) - Data Type| Uint32
Sub-index Structure
01h Relevant Data Factory | O0x600 +
A ibilit RO | M i NO - Uint 32
ceessibility apping Mode Range n Default Node_ID
. Data .
Name COB-ID (COB-ID Server — Client(tx)) - Data Type| Uint32
Sub-index Structure
020 | sccessibility | RO | Mapping | no | REvant| Data | \jinpgy | FACtory | 0x580+
y PRINE Mode Range Default | Node_ID
Dat PDO
Index Name RPDO Communication Parameter ata REC Data Type
Structure parameter
1400H to
Relevant Data Factory
1403h | A ibility| RW | Mappi NO - - -
ceessIbity apping Mode Range Default
. . Data .
Name Highest Sub-index Supported - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibili R M i N - 2 2
ccessibility 0 apping | NO Mode E— to 6 Default
Data .
Name COB-ID Used by RPDO - Data Type| Uint32
Sub-index Structure
01h Relevant Dat Fact
Accessibility | RW | Mapping | NO i/lz\(/jaen - Raige Uint 32 Daecfa?Jrléc/ See below.
Only the highest bit can be changed. When the highest bit is 0, the PDO is valid; when the highest bit is 1, the PDO is
invalid.
The factory settings are as follows:
1400h: 0x00000200 + Node_ID
1401h: 0x80000300 + Node_ID
1402h: 0x80000400 + Node_ID
1403h: 0x80000500 + Node_ID
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Data
Name Transmission Type Data Type| Uint8
Sub-index Structure
02h Relevant Data Factory
Accessibility | RW | Mappin NO - Uint 8 255
. PN Mode Range Default
The parameter value can be modified only when the PDO is invalid.
Different values indicate different PDO transmission types. See the table below:
Value Meaning
0 Synchronous, acyclic
1to0 240 Synchronous, cyclic
254,255 Asynchronous, acyclic
Data Mapping
Index Name RPDO Mapping Parameter Structure REC Data Type| parameter of
1600h to RPDO
1603h - . Relevant Data Factory
Accessibility| RW | Mapping | NO - - -
J A Mode Range Default

Mapping based on bytes

The object can be modified only when the PDO is invalid. The total length of a mapping object cannot exceed 64 bits.
instead of bits is supported.

Number of Mapped Application Dat
. Name PP PP ata - Data Type Uint8
Sub-index Objects in PDO Structure
00h Relevant Data Factory
A ibility| RW | M i NO - 0to8 -
ceessibiity apping Mode Range ° Default
When 0 is written, the mapping objects of other sub-indexes are cleared.
Name Application Object Data - Data Type Uint32
Sub-index PP J Structure 'E
1-8h Relevant Data Factory
A ibili RW | M i N - i 2 -
ccessibility apping | NO Mode E—- Uint 3 Default

Sub-indexes are written in the following format:

31 16 15 8 T 0

Index

Sub-index Object Length

MLB

LSB

The indexes and sub-indexes of mapping objects must exist in the object dictionary list. The attribute of mapping
objects is readable and the objects can be mapped.

Default mapping content of an RPDO

1) RPDO1
Sub-index Value Meaning
0 1 One object is mapped.
1 0x60400010 Command word
2) RPDO2
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60400010 Command word
2 0x60600008 Running mode selection
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3) RPDO3
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60400010 Command word
2 0x607A0020 Target position
4) RPDO4
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60400010 Command word
2 0x60FF0020 Target velocity
Data Communication
N TPDO C ication P t REC |DataT
Index ame ommunication Parameter ST ata Type parameter of PDO
1800h to
Relevant Data Factory
1803h | A ibility | RW | Mappi NO - - -
ceessIbity apping Mode Range Default
. . Data .
Name Highest Sub-index Supported - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibili R M i N - 2
ccessibility 0 apping 0 Mode E— to6 Default 5
Data .
Name COB-ID Used by TPDO - Data Type| Uint32
Sub-index Structure
01h Relevant Dat Fact
Accessibility | RW | Mapping | NO eMZ\:jaen - Ra‘;;e Uint 32 Daecfa?Jrl)tl See below.

1800h: 0x40000

180 + Node_ID

1801h: 0xC0000280 + Node_ID
1802h: 0xC0000380 + Node_ID
1803h: 0xC0000480 + Node_ID

Only the highest bit and the second highest bit can be modified.
When the highest bit is 0, the PDO is valid; when the highest bit is 1, the PDO is invalid.

The second highest bit indicates whether to support a remote frame in triggering the PDO. Because the IS620P servo
drive does not support the function, the bit is meaningless. It is recommended that the bit is set to 1, which indicates
that a remote frame is not allowed to trigger the PDO.

The factory settings are as follows:

Data
Name Transmission Type - Data Type Uint8
Sub-index Structure
02h Relevant Data Factory
Accessibilit RW | Mapping | NO - Uint 8 255
y PPINg Mode Range Default

Value Meaning
0 Synchronous, acyclic
1to 240 Synchronous, cyclic
254,255 Asynchronous, acyclic
Other Reserved

The parameter value can be modified only when the PDO is invalid. Different values indicate different PDO
transmission types. See the table below.
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Dat
Name Inhibit Time ata - Data Type| Uintl6
Sub-index Structure
03h Relevant Data Factory
Accessibilit RW | Mapping | NO - Uint 16 0
y A Mode Range Default
The parameter value can be modified only when the PDO is invalid.
The unit is 100 us. When the parameter is set to 0, the inhabit time is invalid.
Dat
Name Event Timer ata - Data Type| Uintl6
Sub-index Structure
05h Relevant Data Factory
Accessibilit RW | Mapping | NO - Uint 16 0
y SN Mode Range Default
The parameter value can be modified only when the PDO is invalid.
The unitis 1 ms. When the parameter is set to 0, the event timer is invalid.
Data PDO mappin
Index Name TPDO Mapping REC Data Type Pping
Structure parameter
1A00h-
- . Relevant Data Factory
Accessibilit RW | Mapping | NO - - -
1A03h . A Mode Range Default

The 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 instead of bits is supported.

Number of Mapped Application Dat
. Name PP PP ata - Data Type Uint8
Sub-index Objects in TPDO Structure
00h Relevant Data Factory
A ibilit RW | M i NO - 0to8 -
ceessibiity apping Mode Range ° Default
When 0 is written, the mapping objects of other sub-indexes are cleared.
Name Application Object Data - Data Type Uint32
Sub-index PP ) Structure yp
1-8h Relevant Data Factory
A ibili RW | M i N - i 2 -
ccessibility apping | NO Mode g Uint 3 Default

Sub-indexes are written in the following format:

31

16

15 8 7 0

Index

Sub-index Object Length

MLB

LSB

The indexes and sub-indexes of mapping objects must exist in the object dictionary list. The attribute of mapping
objects is readable and the objects can be mapped.

Default mapping content of an TPDO:

1) TPDO1
Sub-index Value Meaning
0 1 One object is mapped.
1 0x60410010 Status word
2) TPDO2
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60410010 Status word
2 0x60610008 Current running mode
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3) TPDO3
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60410010 Status word
2 0x60640020 Current position
4) TPDO4
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60410010 Status word
2 0x606C0020 Current speed

6.5.2 Details of Parameters Defined by the Manufacturer

For parameters that are the same as functions of the IS620P servo drive, see the IS620P Series Servo
Design and Maintenance User Manual. This section lists only parameters whose functions are changed.

. Data .
Name Position Control Parameters ARR Data Type Uintl6
Index Structure
2005h Relevant Data OD data Factor
Accessibility | - Mapping | - - y OD default value
Mode Range range Default
It sets position control parameters.
.. . . Data .
Name Position window unit set - Data Type| Uintl6
Sub-index Structure
3Eh Relevant Factory
Accessibilit RW | Mappin YES All | DataRange| Otol 0
y PRING Mode & Default
It sets the unit of the position window in 6067h.
Value Unit
0 Encoder unit
1 Reference unit
Data .
Name Torque Control Parameters ARR Data Type Uintlé
Index Structure
2007h Relevant Data Factory | OD default
Accessibility| - | Mappin - - OD data range
J PpIng Mode Range & Default value
It sets torque control parameters.
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Data
Name Speed limit source - Data Type Uintl6
Sub-index Structure
12h Relevant Data Factory
Accessibility | RW | Mappin YES All Oto3 0
y - Mode Range Default
It sets the unit of the position window in 6067h.
Value Selection of speed limit source
0 Internal speed limit
1 V-Lmtis used as input of external speed limit.
5 V-SEL is used to select speed limit 1 or speed
limit 2.
3 607F is used for the speed limit.
. Data .
Name Fault and Protection Parameters ARR Data Type Uintl6
Index Structure
200Ah Accessibilit Mabbin Relevant Data OD Data Factory | OD Default
y Pping Mode Range Range Default Value
It sets the fault and protection parameters.
. L Data .
Name Absolute Position Limit Set - Data Type| Uintl6
Sub-index Structure
02h Relevant Data Factory
Accessibility | RW | Mappin YES All Oto2 0
IOty Pping Mode Range Default
It sets the conditions for enabling absolute position limit.
Value Communication rate
0 Disable
1 Enable
2 Enable software position limit after homing
. Data .
Name Communication Parameters ARR Data Type Uintl6
Index Structure
200Ch Relevant Data OD Data Factory
Accessibilit - | Mapping | - - OD Default Value
DL Pping Mode Range Range Default ! !
It sets communication parameters.
. Data .
Name Axis Address - Data Type| Uintl6
Sub-index Structure
01h Relevant Data Factory
Accessibility | RW | Mappin NO All 1to 127 1
IOy Pping Mode Range Default

It sets the axis address of the servo drive.

When multiple servo drives are connected for networking, each drive can have only one unique address; otherwise,
communication becomes abnormal or communication fails.
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Data
Name CAN Communication Baud Rate - Data Type| Uintl6
Sub-index Structure
09h Relevant Data Factory
Accessibility | RW | Mapping | NO All Oto7 5
J S Mode Range Default

Value Communication rate
0 20k
1 50 k
2 100 k
3 125k
4 250 k
5 500 k
6 1M
7 1M

The communication rate set in the servo drive must be the same as that in the host controller. Otherwise,
communication fails.

It sets the communication rate between the servo drive and the host controller during CAN communication.

An appropriate communication rate should be set according to actual use conditions (communication distance and
communication data amount).

Update Parameter Values Written via Data .
Name . - Data Type Uintl6
Sub-index Communication to EEPROM Structure
OEh
Relevant Data Factory
Accessibility | RW | Mapping | YES All 0to3 0
J LA Mode Range Default

It sets whether parameters modified in communication are stored in the EEPROM.

If parameters need to be stored in the EEPROM, 200C-0EH must be set before parameters are modified.

Value Name Description
0 Not store -
) Parameters in 2000h refer to parameters of the IS620P servo drive.
Store parameters in ) o o
1 2000h When 200C-0Eh is set to 1, parameters modified in RS$232/485 communication
can also be stored in the EEPROM.

6.5.3 Details of Parameters Defined by Sub-protocols

Index
603Fh

Dat
Name Error Code ata VAR Data Type Uintl6
Structure
Relevant Data Factory
A ibilit RO | Mappi TPDO All 0to 65535 -
ceessIbIty apping Mode Range © Default

In addition, the object dictionary 203Fh displays auxiliary bytes of fault codes in hexadecimal.

When an error described in the DSP402 sub-protocol occurs in the servo drive, 603Fh is the same as the description in
DSP402. For details, see Section 5.1.

When an error specified by the user occurs in the servo drive, 603Fh is 0xFF00. The value of 603Fh is in hexadecimal.

The value of 203Fh is in hexadecimal; the high 16 bits indicate the manufacturer internal fault code, and the low 16
bits indicate the manufacturer external fault code.




6 Object Dictionary

Dat
Name Control Word ata VAR Data Type| Uintl6
Index Structure
6040h Relevant Data Factory
Al ibili RW | M i YE A
ccessibility apping S Mode ( Fee 0to 65535 Default 0
It controls the state machine of the servo drive.
bit Name Description
0: Disabled
0 Servo ready 1 Enabled
0: Disabled
1 itch
Switch on 1: Enabled
0: Enabled
2 ick
Quick stop 1: Disabled
0: Disabled
3 Runni
unning 1: Enabled
4t06 Related to drive modes.
Fault reset is implemented for faults and warnings that can be reset.
7 Fault reset The rising edge of bit7 is valid.
If bit7 is 1, other control commands are invalid.
8 Halt Supported by MC056 program
9to 10 NA Reserved
11to 15 Defined by the Reserved
manufacturer

Note:

@ All bits in the control word constitute a control command. One bit is meaningless if it is set separately.

@ The meanings of bit0 to bit3 and bit7 are the same in each mode of the servo drive. The servo drive switches to the
preset status according to the CiA402 state machine only when control words are sent in sequence. Each command

corresponds to one status.

@ The meanings of bit4 to bit6 vary according to the drive modes. For details, see control commands in different

modes.
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Data
Name Status Word VAR Data Type| Uintl6
Index Structure
6041h Relevant Data Factory
Accessibility | RO | Mapping | TPDO All 0to 65535 -
. LI Mode Range Default
It indicates the state of the servo drive.
bit Name Description
0 |Nofault -
1 Wait to enable
servo
2 |Running -
3 | Fault -
4 | Switchon -
5 | Quick stop -
6 | Servoready -
7 | Warning -
Defined by the
8 l y Reserved
manufacturer
0: In a mode other than CANopen mode, some IS620P standard software functions can
9 | Remote control | be used.
1: CANopen remote control mode
0: The target position is not reached.
10 | Target reached o
1: The target position is reached.
0: The position reference or feedback does not reach the software internal position limit.
Software 1: When the position reference or feedback reaches the internal position limit, the servo
11 |internal drive runs by using the position limit as the target position in a position mode and stops
position limit | after the motor reaches the limit. If a reverse displacement reference is entered, the
motor exits the position limit status and the bit is cleared.
12-13 Related to drive modes.
14 |NA Reserved
15 Homing 0: Homing is not performed or complete.
completed 1: Homing is complete and the reference point is found.
Note:
@ All bits in the control word work together to show the current status of the servo drive. One bit is meaningless if it
is set separately.
@ The meanings of bit0 to bit9 are the same in each mode of the servo drive. After control commands in 6040h are
sent in sequence, the servo drive shows a certain status.
@ The meanings of bit12 to bit13 vary according to the drive modes. For details, see control commands in different
modes.
@ The meanings of bit10, bit11, and bit15 are the same in each mode of the servo drive and indicate the status after
a control mode is implemented.
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Dat,
Name Quick Stop Option Code ata VAR Data Type| Intl6
Index Structure
605Ah Relevant Data Factory
A ibili RW | M i N A 7 2
ccessibility apping 0 Mode Il EaT 0to Default
Set the quick stop mode.

Value Stop Mode

0 | Free stop. The free running status is maintained.

1
maintained.

Ramp stop based on the deceleration set in 6084h (hm: 609Ah). After stop, the free running status is

2 | Ramp stop based on the deceleration set in 6085h. After stop, the free running status is maintained.

Torque stop for emergency stop set in 2007-10h. After stop, the free running status is maintained.

4 |N/A

maintained.

Ramp stop based on the deceleration set in 6084h (hm: 609Ah). After stop, the position locked status is

6 Ramp stop based on the deceleration set in 6085h. After stop, the position locked status is maintained.

7 | Torque stop for emergency stop set in 2007-10h. After stop, the position locked status is maintained.

. Name Modes of Operation Str?liz o VAR Data Type Int8
6060 Accessibility | RW | Mapping | YES Rﬁi‘(’jae”t All RZitgae 0to7 FDaecf::&’ 0
Select modes of operation:

bit Description Remarks

0 NA Reserved

1 Profile position (PP) mode | For parameter settings, see "4.6 Profile Position Mode",

2 N/A Reserved

3 Profile velocity (PV) mode For parameter settings, see "4.9 Profile Velocity Mode",

4 Profile torque (PT) mode For parameter settings, see "4.10 Profile Torque Mode".

5 NA Reserved

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

7 IP mode For parameter settings, see "4.8 Interpolated Position Mode".

@ If an unsupported operation mode is selected through an SDO, a SDO error is returned.

@ If an unsupported drive mode is selected through a PDO, the change of the drive mode is invalid.
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Data
Name Modes of Operation Display VAR Data Type Int8
Index Structure
6061h Relevant Data Factory
Accessibility | RO | Mapping | TPDO All Oto7 -
J L Mode Range Default
Display the actual operation mode:
bit Description Description
0 |NA Reserved
1 | Profile position (PP) mode | For parameter settings, see "4.6 Profile Position Mode".
2 |NA Reserved
3 | Profile velocity (PV) mode | For parameter settings, see "4.9 Profile Velocity Mode".
4 | Profile torque (PT) 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 |IP mode For parameter settings, see "4.8 Interpolated Position Mode".
. Data
Name Position Demand Value VAR Data Type| Int32
Index Structure
6062h Relevant Data Factory
Accessibility | RO | Mapping | TPDO hm/i 2"t 271 -
. A Mode pp/hm/ip Range ( ) Default
It indicates the real-time position reference (Reference unit).
i, Data
Name Position Actual Value VAR Data Type| Int32
Index Structure
6063h Relevant Data Factory
Accessibility| RO | Mapping | TPDO All 2o (21 -
! S Mode Range @ Default
It indicates the absolute position feedback in real time.
- Data
Name Position Actual Value VAR Data Type| Int32
Index Structure
6064h Relevant Data Factory
Accessibility| RO | Mapping | TPDO All 2" to (271 -
y PRI Mode Range ( ) Default
It indicates the absolute position in real time, in reference unit.
Position Actual Value (6064h) x Position Factor (6091h) = Position Actual Value (6063h)
. . Data .
Name Following Error Window VAR Data Type| Uint32
Index Structure
6065h Relevant Data Factory
Accessibility| RW | Mapping | YES hm/i 0to (271 3145728
J SN Mode pp/hm/ip Range ( ) Default P
It sets the position deviation threshold (reference unit).
@ When the difference value between Position Demand Value (6062h) and Position Actual Value (6064h) exceeds
+6065h, Er.BOO (excessive position deviation) occurs.
¥ When 6065h is set to OXFFFFFFFF, the servo drive does not detect whether the position deviation is excessive. Use
this setting with caution.
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Index
6067h

Dat
Name Position Window ata VAR Data Type| Uint32
Structure
s . Relevant . Data » Factory
A bilit RW | M YES h Oto(27-1 734
s P Mode pp/hm/ip Range of ) Default P

It sets the position window.

If the difference value between 6062h and 6064h is within =6067h and the time reaches 6068h, the position is
considered to be reached and bit10 of the status word 6041h is set to 1 in profile position mode.

This flag bit is valid only when the S-ON signal is valid in profile position mode.

Index
6068h

D
Name Position Window Time ata VAR Data Type| Uintl6
Structure
Relevant Data Factory
A ibility | RW | Mappi YES hm/i 0to 65535 0
ccessibility apping Mode pp/hm/ip e (o} Default ms

It sets the Position Window Time.

If the difference value between 6062h and 6064h is within =6067h, and the time reaches 6068h, the position is
considered to be reached and bit10 of the status word 6041h is set to 1 in profile position mode.

This flag bit is valid only when the S-ON signal is valid in profile position control mode.

D
Name Velocity Demand Value ata VAR Data Type Int32
Index Structure
606Bh Relevant Data 3 Factory
Accessibility| RO | Mapping | TPDO All 2" to (271 -
CeessIDIEY apping Mode Range ol ) Default
It indicates the actual velocity reference.
In a position mode, 606Bh indicates the velocity reference corresponding to the position regulator.
In a velocity mode, 606Bh indicates the input reference of the speed regulator.
. Data
Name Velocity Actual Value VAR Data Type| Int32
Index Structure
606Ch Relevant Data Factory
Accessibility | RO | Mapping| TPDO All 2" to (271 -
s PP Mode Range of ) Default
It indicates the velocity actual value.
. . Data .
Name Velocity Window VAR Data Type Uintl6
Index Structure
606Dh Relevant Data Factory
A ibilit RW | Mappi YES 0 to 65535 10
ccessibility apping Mode pv R () Default rpm

It sets the velocity threshold.

If the difference value between 60FFh and 606Ch is within 2606Dh and the time reaches 606Eh, the position is
considered to be reached and bit10 of the status word 6041h is set to 1 in profile velocity mode.

This flag bit is valid only when the servo drive is enabled in profile velocity mode.
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Dat.
Name Velocity Window Time ata VAR Data Type Uintl16
Index Structure
606Eh Relevant Data Factory
A ibility| RW | Mappi YES 0to 65535 0
s LB Mode Py Range © Default ms

It sets the Velocity Window Time.

If the difference value between 60FFh and 606Ch is within =606Dh and the time reaches 606Eh, the position is
considered to be reached and bit10 of the status word 6041h is set to 1 in profile velocity mode.

This flag bit is valid only when the servo drive is enabled in profile velocity mode.

Target velocity 60FF

Velocity demand value 606B
Velocity actual value 606C

Velocity V 4
— S - = - = = >/— +606D

‘ ‘ Timet
\ |
S A= — — — — — |}—+606D
-7 — - - - - — = Tl T T T [ -606D
goee Soee ‘
Velocity threshold T 4
output 6041 bit10 0 1 0 | 1 0
Figure 6-1 Velocity window
. Data .
Name Velocity Threshold VAR Data Type| Uintl6
Index Structure
606Fh Relevant Data Factory
Accessibility | RW | Mapping | YES 0to 65535 10 rpm
ORIty Pping Mode pv Range Default P

It sets the threshold for determining whether the velocity is 0.

When 606Ch is within 606Fh and the time reaches the value set by 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 valid only in profile velocity mode.

This flag bit is unrelated to whether the servo drive is enabled.

Dat.
Name Velocity Threshold Time ata VAR Data Type| Uintl6
Index Structure
6070h Relevant Data Factory
A ibility | RW | Mappi YES 0to 65535 0
s SRR Mode pv Range © Default ms

It sets the time window for determining whether the velocity is 0.

When 606Ch is within 606Fh and the time reaches the value set by 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 valid only in profile velocity mode.

This flag bit is unrelated to whether the servo drive is enabled.
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Target velocity 60FF

Velocity demand value
606B

Velocity V A Velocity actual value 606C

+606F |— - = = = — — —\- - — = - — - =

| >
-606F | — _—— = = = = = — | Timet
|
\
\

6070 ‘
Zerospeed —p 607O>} 6070
output 6041 an 6070 0 ‘ 0 ﬂ 1

bit12

Figure 6-2 Velocity threshold

Data
Name Target Torque VAR Data Type| INTER16
Structure
Index
6071h Relevant Data (OXEC78to 0x1388| Factor
Accessibility | RW | Mapping | YES | o | PT/CST Y| 0x0000
Mode Range (Unit: 0.1%) Default
It sets the target torque in profile torque mode and cyclic synchronous torque mode.
The value 100% corresponds to the rated motor torque.
Data
Name Torque Actual Value VAR Data Type | INTER16
Structure
Index
6077h Relevant Data - Factory
Accessibility| RO | Mapping | TPDO All -
y PPINg Mode Range | (Unit:0.1%) Default
It displays the internal actual torque of the servo drive.
The value 100% corresponds to the rated motor torque.
. Data
Name Target Position VAR Data Type Int32
Index Structure
607Ah Relevant Data Factor
Accessibility | RW | Mapping | YES 27 to (21 i 0
Oy PRing Mode PP Range ( ) Default
It sets the target position of the servo drive in profile position mode.
Bit6 of 6040h Description
0 607Ah indicates the absolute target position of the current segment.
After positioning of the current segment is complete, 6064h is equal to 607Ah.
607Ah indicates the target increment displacement of the current segment.
1 After positioning of the current segment is complete, the user displacement increment is
equal to 607Ah.
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Data
Name Home Offset VAR Data Type Int32
Index Structure
607Ch Relevant Data Factory
Accessibility | RW | Mapping | YES All 2% to 21 0
s LB Mode Range of ) Default

It sets the physical location of mechanical zero that deviates from the home of the motor in position control modes
(profile position mode, interpolated position mode, and homing mode).

@ The home offset takes effect in the following conditions: The device is powered on, the homing operation is
complete, and bitl5 of the status word 6041h is set to 1.

@ The home offset has the following effect:
After homing is complete: position actual value 6064h = 607Ch.
@ 1f 607Ch is outside 607Dh (Software Absolute Limit), Er.D10 occurs (home offset setting error).

Data
Name Software Position Limit ARR Data Type Int32
Index Structure
607Dh Relevant Data Factory | OD Default
Accessibility | RW | Mapping | YES All OD Data Range
y 2 Mode Range &% Default Value

It sets the minimum and maximum software absolute position limits.
Min software position limit = (607D-01h)
Max software position limit = (607D-02h)

@ This parameter is used to judge the absolute position. When the homing operation is not performed, this
parameter is invalid.

@ The conditions of software position limit are set in the parameter HOA-01 (object dictionary 0x200A-02h).
0: No absolute software position limit
1: Valid absolute software position limit

2: Valid absolute software position limit after homing The absolute software position takes effect in the following
conditions: The homing operation is complete and bit15 of the status word 6041h is set to 1.

@ If the minimum software position limit is larger than the maximum software position limit, Er.D09 (software
position limit setting error) occurs.

@ When the position reference or position feedback reaches the internal position limit, the servo drive runs by using
the position limit as the target position in a position mode, stops after the motor reaches the limit, and prompts

a limit fault. If a reverse displacement reference is entered, the motor exits the position limit status and the bit is
cleared.

@ When the external DI limit switch and internal software position limit are valid at the same time, the limit status is
determined by the external DI limit switch.

Dat.
Name Number of Entries ata - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibility| RO | M i NO - 2 2
Sy S Mode Range Default
. -, - Data
Name Min Software Position Limit - Data Type Int32
Sub-index Structure
O | nccessibility | RW | Mapping | vEs | Relevant| | Data | u (%1) | Fectoy | o
y PpIng Mode Range Default P

It sets the minimum software position limit, relative to the mechanical zero.

Min software position limit = (607D-01h)
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Data
Name Max Software Position Limit - Data Type| Int32
Sub-index Structure
02h Relevant Data Factory
Accessibility| RW | Mapping | YES - 2% to 271 2"
v P Mode Range -1 Default -l
It sets the maximum software position limit, relative to the mechanical zero.
Max software position limit = (607D-02h)
Data
Name Polarity VAR Data Type Uint8
Index Structure
607Eh Factor
Accessibility | RW | Mapping YES Data Range | OD Data Range Defaul)t/ 0

Set the polarity of position or velocity references.

Bit7 Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bitl | Bit0
Position Speed Torque
reference reference reference N/A | N/JA | N/A | N/A | N/A
polarity polarity feature

When Bit7 is 1, it indicates the position reference x (-1) reverses the motor in standard position mode or interpolated
position mode.

When Bit6 is 1, it indicates the speed reference (60FFh) x (-1) reverses the motor in velocity mode.
When Bit5 is 1, it indicates the torque reference (6071h) x (-1) reverses the motor in torque mode.
N/A: not defined

D
Name Max Profile Velocity ata VAR Data Type Uint32
Index Structure
607Fh Relevant Data » Factory
A ibilit RW | M i YES All Oto(27-1 1048576000
ceessbity apping Mode Range ol ) Default
It sets the maximum running speed.
The set value takes effect when the velocity reference of the slave node changes.
] . Data .
Name Profile Velocity VAR Data Type Uint32
Index Structure
6081h Relevant Data » Factory
A ibilit RW [ M i YES Oto(27-1 1747627
ceessibiity apping Mode PP Range ol ) Default
It sets the constant running speed of the displacement reference in profile position mode.
The set value takes effect after the slave node receives the displacement reference.
) . Data .
Name Profile Acceleration VAR Data Type| Uint32
Index Structure
6083h Relevant Data » Factory
A ibility| RW | M i YES Oto(27-1 174762666
CeesSBiy 4Pping Mode Pp/pY Range of ) Default

It sets the acceleration of the displacement reference in profile position mode.

The set value takes effect after the slave node receives the displacement reference.

@ The following formula applies if a23-bit motor needs to run at 400 RPM (6081: 400 x 8388608/60 p/s) 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)

@ If the parameter is set 0, the value is forcibly changed into 1.
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Dat
Name Profile Deceleration ata VAR Data Type Uint32
Index Structure
6084h Relevant Data Factory
Accessibility | RW | Mappi YES 0to (271 174762666
ceessiblity apping Mode pp/pv Range of ) Default

It sets the deceleration of the displacement reference in profile position mode.
The set value takes effect after the slave node receives the displacement reference.

@ The following formula applies if a23-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)

@ If the parameter is set 0, the value is forcibly changed into 1.

Dat.
Name Quick Stop Deceleration ata VAR Data Type Uint32
Index Structure
6085h Relevant Data 2 Factory
A ibilit RW | M i YES All Oto(27-1 2147483647
CEeSSIBERY apping Mode Range o ) Default

It sets the deceleration when the quick stop command (6040h is set to 0x0002) and stop mode (605Ah is set to 2 or 5)
are valid.

@ The following formula applies if a23-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)

@ If the parameter is set 0, the value is forcibly changed into 1.

Dat.
Name Motion Profile Type ata VAR Data Type Intl6
Index Structure
6086h Relevant Data Factory
A ibilit RW | M i YES 0 0
ceessibility apping Mode pp/pv Range Default
It sets the motion profile type of a motor position reference or speed reference.
0: Linear
Data
Name Torque Slope VAR Data Type| UNSIGNED32
Structure
Index
6087h 0x00000000 to
Accessibility| Rw | Mapping | VES | R\ | prycor | DAt 7o creerrer | FACOY 1 104067205
Mode Range (Unit: 0.1%/s) Default

It sets the acceleration of the torque reference in profile torque mode, that is, torque increment per second.

In profile torque or cyclic synchronous torque mode, if 605A (Quick stop option code) is setto 1,2, 5 or 6 or 605D (Halt
option code) is set to 1 or 2, the servo drive decelerates and stops according to the setting of 6087h.

If the value exceeds the torque reference limit, the limit is forcibly used.

If the parameter is set 0, the value is forcibly changed into 1.
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. Name Homing Method Strliliizre VAR Data Type Int8
6098h Accessibility | RW | Mapping | YES R‘;/lli\:jaent hm Rzit;e 0t035 FDaecf;Zr&' 1
It selects the homing method.
Value Description
1 Reverse homing is performed and the deceleration point is the reverse limit switch. The home is the motor Z
signal. The falling edge of the reverse limit must be reached before the motor Z signal.
5 Forward homing is performed and the deceleration point is the forward limit switch. The home is the motor Z
signal. The falling edge of the forward limit must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
: The falling edge of the forward limit on one side must be reached before the motor Z signal.
Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
¢ The rising edge of the home limit on one side must be reached before the motor Z signal.
Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
> The falling edge of the forward limit on one side must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
° The rising edge of the home limit on one side must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
! The falling edge of the forward limit on one side must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
s The rising edge of the home limit on one side must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
? The rising edge of the home limit on another side must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
10 The falling edge of the home limit on another side must be reached before the motor Z signal.
1 Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal. The
falling edge of the home limit on one side must be reached before the motor Z signal.
b Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal. The
rising edge of the home limit on one side must be reached before the motor Z signal.
Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal on
13 | anther side of the home switch. The rising edge of the home limit on another side must be reached before the
motor Z signal.
Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal
14 | on anther side of the home switch. The falling edge of the home limit another side must be reached before the
motor Z signal.
17-32 | Similar to 1 to 14. However, the deceleration point overlaps with the home.
33 | Reverse homing is performed and the home is the motor Z signal.
34 | Forward homing is performed and the home is the motor Z signal.
35 | The current position is used as the home.

When 6098h is set to 15, 16, 31 or 32, the parameter is meaningless and the servo drive does not perform any homing

operation.
. Data .
Name Homing Speeds ARR Data Type Uint32
Index Structure
6099h Relevant Data OD Data Factory OD Default
A ibility | RW | Mappi YES All
ceessDIEy apping Mode Range Range Default Value

It sets the two speeds used in homing mode:

@ Speed during search for switch

@ Speed during search for zero
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Dat.
Name Number of Entries ata - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibili R M i N - 2 2
ccessibility | RO apping | NO Mode EaT Default
. . Data .
Name Speed During Search for Switch - Data Type | Uint32
Sub-index Structure
0lh Relevant Data » Factory
A ibilit RW | M i YES - Oto(27-1 100
CeessIDERY apping Mode Range ol ) Default rpm

It sets the speed during search for the deceleration point signal. The speed can be set to a large value to prevent
homing timeout due to long homing time.

Note: The slave decelerates after finding the deceleration point. During deceleration, the slave blocks the home signal
changes. To prevent the slave from encountering the home signal during deceleration, set a proper switch position
for the deceleration point signal to leave enough deceleration distance, or increase the homing acceleration rate to
shorten the deceleration time.

Dat
Name Speed During Search for Zero ata - Data Type| Int32
Sub-index Structure
02h Relevant Data 2 Factory
A ibili RW | M i YE - 27°-1 1
ccessibility apping S Mode P 0to ( ) Default 0rpm

It sets the speed (user speed unit) during search for the home signal. The parameter can be set to a small value to
prevent overshoot during high-speed stop and large deviation of the stop position from the preset mechanical home.

Dat
Name Homing Acceleration ata VAR Data Type Uint32
Index Structure
609Ah Relevant Data 2 Factory
A ibility| RW | M i YES h Oto(27-1 174762666
sty S Mode m Range ol ) Default

It sets the acceleration during the homing operation.
The setting value take effect after homing is enabled.

The following formula applies if a23-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)

Dat
Name Interpolation Data Record ata ARR Data Type Int32
Index Structure
60C1h Relevant Data OD Data Factory OD Default
A ibilit RW | M i YES i
ceessibiity apping Mode 'P Range Range Default Value
It sets the displacement reference in interpolated position mode.
Dat
Name Number of Entries ata - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibilit RO |M i NO - 1 1
ceessibiity apping Mode Range Default
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Data
Name First Interpolation Point - Data Type Int32
Sub-index Structure
0lh Relevant Data Factory
Accessibility | RW | Mapping | YES - 2" to (21 0
! . Mode Range 21 Default

Interpolation displacement is an absolute displacement reference.

When the interpolated position mode is used, 60C1-1h mus be set to a synchronous PDO and the transmission type is
set to 1.

Every time when the synchronization cycle is reached, the host controller sends a displacement reference to the slave
node.

Data
Name Interpolation Time Period ARR Data Type Uint8
Index Structure
60C2h Relevant Data Factory | OD Default
A ibility | RW | Mappi YES i OD DataR
ceessbity apping Mode 'P Range ataRange Default Value

It sets the interpolation period in interpolated position mode.

The 1S620P servo drive supports the synchronization cycle in the range 1 ms to 20 ms. When a synchronization cycle
beyond the range is set, the synchronization cycle is set to a limited value.

The synchronization period must be set when the servo drive stops running. If the servo driving is running, the setting
does not take effect.

Dat.
Name Number of Entries ata - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibility| RO | M i NO - 2 2
e SR Mode Range Default
. . . Data .
Name Interpolation Time Units - Data Type Uint8
Sub-index Structure
01h Relevant Data Factory
A ibilit RW | M i YES - 1to 20 1
ceessbity apping Mode Range © Default
It set the interpolation time units.
. . Data
Name Interpolation Time Index - Data Type Int8
Sub-index Structure
02h Relevant Data Factory
A ibilit RO M i TPDO - -3 -3
CeessIDERY apping Mode Range Default
It sets the interpolation time index.
-3 indicates the time unit is ms. Therefore, the actual interpolation period (ms) is 60C2-01h.
. . Data .
Name Max Profile Acceleration VAR Data Type Uint32
Index Structure
60C5h Relevant Dat Fact
Accessibility | RW | Mapping | YES i/lz\:jaen All Raige 0to (2%-1) Daecfacilrlz 1000 rpm/ms

It sets the maximum allowed deceleration in profile position mode, profile velocity mode, or homing mode.
The set value takes effect when the motor runs in accelerated mode next time.
@ The following formula applies if a23-bit motor needs to run 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)

@ If the parameter is set 0, the value is forcibly changed into 1.
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Dat.
Name Max Profile Deceleration ata VAR Data Type Uint32
Structure
Index
60C6h Relevant Data Factory | 2147483647
Accessibility | RW | Mapping | YES Y All 0to (2%-1) y
Mode Range Default p/ms

It sets the maximum allowed acceleration in profile position mode, profile velocity mode, or homing mode.
The set value takes effect when the motor runs in decelerated mode next time.

@ The following formula applies if a23-bit motor needs to run 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)

@ If the parameter is set 0, the value is forcibly changed into 1.

Dat.
Name Following Error Actual Value ata VAR Data Type| Int32
Index Structure
60F4h Relevant Data . a Factory
A ibili R M i TPD hm/i -2 27-1 -
ccessibility| RO apping 0 Mode pp/hm/ip S to ( ) Default
It indicates the real-time position deviation (in user position unit).
. Data
Name Position Demand Value VAR Data Type| Int32
Index Structure
60FCh Relevant Data 3 Factory
Accessibility | RO | Mapping | TPDO hm/i 2" to 271 -
SSEssEU 4PPing Mode pp/hm/ip Range of ) Default
It indicates the real-time position reference of the motor.
Position Demand Value (6062h) x Position Factor (6091h) = Position Demand Value (60FCh)
Dat.
Name Digital Input ata VAR Data Type| Uint32
Index Structure
60FDh Relevant Data Factory
Accessibility | RO | Mapping | TPDO All 0to (271 -
e PpIng Mode Range of ) Default
It indicates whether the current DI terminal 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
Defi h f Positive limi N ive limi
efined .byt e manufacturer Reserved | Not defined | Home switch o§|tlve limit egatlve limit
(Not defined) switch switch
- Data .
Name Digital Output ARR Data Type Uint32
Index Structure
60FEh Relevant Data | ODData | Factory | OD Default
A ibilit RO | M i TPDO All
ceessbity apping Mode Range Range Default Value

It indicates whether the current DO terminal logic of the servo drive.
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Dat
Name Number of Entries ata - Data Type Uint8
Sub-index Structure
00h Relevant Data Factory
A ibili R M i N - 1 1
ccessibility| RO apping | NO Mode R Default
Dat
Name Physical Outputs ata - Data Type| Uint32
Sub-index Structure
01h Relevant Data » Factory
A ibilit RO [ M i TPDO Oto(27-1 0
CeessIDERY apping Mode Range ol ) Default
It indicates whether the current DO terminal logic of the servo drive is valid.
0: Invalid
1: Valid
The DO signal indicated by each bit is described as follows:
31to 16 15to1 0
Defined by the manufacturer (Not defined) Reserved Brake output
. Data
Name Target Velocity VAR Data Type Int32
Index Structure
60FFh Relevant Data . o Factory
A ibili RW | M i YE -2 27-1
ccessibility apping S Mode pv Sl to ( ) Default 0rpm

It sets the user velocity in position profile mode.

-175-



-176-

7 Application Cases

7 Application Cases

This chapter describes specific operations based on position modes. For details, see "4.9 Profile Velocity
Mode".

In a position mode, objects that are used as PDOs are allocated as follows:

Table 7-1 PDO allocation

PDO Object Meaning Bit Length
6040h-00h Command word Uintl6
RPDO1
6060h-00h Modes of operation Int8
6081h-00h Speed reference Uint32
RPDO2
607Ah-00h Position reference Int32
6041h-00h Status word Uintl6
TPDO1
6061h-00h Mode feedback Int8
606Ch-00h Speed feedback Int32
TPDO2
6064h-00h Position feedback Int32
TPDO3 200Bh-19h Phase current feedback Uintl6

In an SDO, write 6083h (acceleration), 6084h (deceleration), and 605Ah (emergency stop mode).

7.1 Connecting IS620P Servo Drive to Schneider 3S Master

SoMachine is Schneider 3S series master background software. This section describes how to connect
the 1IS620P 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
in the figure below.
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2) Inthedialog box that is displayed, enter a proper file name and click Save.

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

5) Inthe location bar, select System Repository, click Install, and select the storage location of the
target EDS file.

-178-



7 Application Cases

6) Click Open. The EDS file of the IS620P servo drive is imported into SoMachine. In the Device
Repository dialog box, you can choose Field Bus > CANopen > Remote Device to view devices.

7) Close the Device Repository dialog box. Click Configuration in the window. Only the M238 master
can be seen. Click CAN of the master.
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8) The Add device dialog box is displayed. Add a CANopen gateway, select Schneider Electric for
Supplier, select CANopen Optimized, and click Add and close.

9) The CANopen gateway can be seen in the window. Click 2 in the figure.
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10) In the Add Device dialog box that is displayed, select Inovance for Supplier, select IS620P Servo
Drive for the device, and click Add and close.

11) You can see that the IS620P drive is added.
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12) Click Program in the window, double-click CAN on the left, and select an appropriate baud rate, for
example, 500Kbps.

13) Double-click 1IS620P_Servo_Driver on the left. The node ID can be modified. Select Enable Expert
Settings.
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14) Click PDO Mapping and select two RPDOs and three TPDOs.

15) Double-click RPDO1. The PDO Properties dialog box is displayed. Modify Transmission Type to
Type 255. Perform the same operation for other PDOs.
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16) Select Receive PDO Mapping and click receive PDO parameter. Click Add Mapping or select a
mapping and click Edit.

17) The Add dialog box is displayed. Select appropriate mapping objects based on Table 7-1.
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18) After mapping objects are added, the RPDO mapping is as follows:

19) Similarly, click Send PDO Mapping. Configure the PDO mapping based on Table 7-1.
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20) Click Service Data Object and click New to add a required SDO. (Optional) (If default values are
used, steps 20 to 22 can be omitted.)

21) Select an SDO from the list, modify its value, and click OK. (optional)
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22) Added SDOs are as follows (optional):

23) Double-click POU on the left. Add variable definitions in 2 and add PLC program logic in 3. Click Edit
or press F11. If no error occurs, go to the next step.
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24) Double-click MAST, click Add POU, and set the program circulation interval.

25) Select the added POU in the following dialog box.
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26) Select CANopen 1/O Mapping of 1IS620P_Servo_driver. In Variables, double-click and then click the
-+ button.

27) Select variables defined by PLC as follows:
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28) Add other variables by using similar methods. The completed mapping is as follows:

29) Double-click the master name on the left, select MyController, and click Set active path on the
right.
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30) The following warning is displayed. Press Alt + F based on the prompt.

31) Click the icon marked in a circle in the figure, or choose Online > Login in the toolbar, or press Alt +
F8.
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32) In the dialog box that is displayed, click Yes.

33) Wait until the application is downloaded. Click the small triangle marked in the circle, or choose
Online > Start in the toolbar, or press F5 to start the PLC program compiled by the user. The motor
runs in the mode specified by the user.
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34) You can also commission the motor manually. The details are as follows:

Select CANopen 1/O Mapping under 1IS620P_Servo_driver. In the Prepared Value column, enter a
required value for a variable and choose Debug/Watch > Force Values in the toolbar or press F7 to
forcibly change the output variable information.

35) Set 6060h to 1, 6081h to 100, and 607Ah to 10485760 (10 rounds) and set 6040h to 6, 7, 47(0x2f),
and 63(0x3f) in turn. The motor starts running.

@ For the same variable, each time when a value is written, the "Force Values" reference is executed.
You can enter values for different variables and execute the "Force Values" reference once.

€ When a new position or velocity reference is required, write the new reference and set 6040h to

QO
Q 47(0x2f) and 63(0x3f) in turn. The motor runs to the position according to the new reference no
matter whether execution of the previous reference is complete.
NOTE @ To stop the motor, set 6040h to 0.

@ Do not enter values forcibly. In the toolbar, choose Debug/Watch > Release Values or press Alt +
F7.Variables are no longer entered and follow the logic of the PLC program.

36) Execute 1 marked in the figure, or choose Online > Stop in the toolbar or press Shift + F8 to stop the
PLC program. Click 2 in the figure, or choose Online > Exit in the toolbar, or press Ctrl + F8 to exit
the online function of the routine.
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7.2 Connecting 1IS620P Servo Drive to Beckoff CANopen Master

Similarly, in a position mode, allocate PDOs by following Table 7-2.

1) Configuring PDO mapping is complex on a Beckoff master. Therefore, before connecting the
network, manually configure the PDO mapping. Based on the following table and the appendix,
change the mapping by modifying parameters. Table 7-2 lists modified parameters.

Table 7-2 Examples of PDO mapping for a Beckoff master

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

3) Open TwinCAT System Manager and create an empty project. Click SYSTEM - Configuration on the
left and click Choose Target on the right.
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4) Inthe dialog box that is displayed, select ---local-:- and click Search (Ethernet).

5) Inthe dialog box that is displayed, select IP Address in 1 marked in the figure and click Broadcast
Search.
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6) The masteris searched out. Select the master and click Add Route.

7) Inthe dialog box that is displayed, the account name is the same as the Host Name and the
password is empty. Click OK.
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8) Click Close in Step 6. Click + in the Choose Target System dialog box, select the master, and click
OK.

9) The master link marked in red can be seen in the lower right corner of the window and is in the
configuration status marked in blue. If the master is in the operating status marked in green, click 4
in the figure to switch to the configuration mode and perform the next step.

Select /O Devices on the left and click 3 or right-click 1/0 Devices and choose Scan Devices.
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10) In the warning dialog box that is displayed, click OK.

11) In the dialog box that is displayed, select the device of EtherCAT and click OK.

12) In the dialog box that is displayed, click Yes.

13) In the dialog box that is displayed, click Yes.
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14) Select a value for Baud rate (the default value is 500 Kbps) and click OK. The master starts to search
for the device. You need to wait.

15) After the search is complete, a warning dialog box is displayed. Click OK.

16) In the dialog box that is displayed, click Yes.

17) A box of the IS620P servo drive can be seen on the left. Select the box, right-click, choose Insert
Variables, insert three TPDOs and two RPDOs, and select Disabled on the right (scannable only if
the IS620P servo drive is configured with termination resistors).

-200-



7 Application Cases

18) The following figure shows the effect after the previous operation is complete. Choose TPDO1 >
Inputs, right-click, and choose Insert Variable.

19) Based on Table B-1, map different variables by using PDOs. TPDO1 maps 6041h-00 and 6061h-00.
First insert the first variable 6041h, select UINT16 for Variable Type, enter a proper name, and click
OK.
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20) 6041h is added to TPDO1. Select Inputs again, right-click, choose Insert Variable, and insert the
second variable.

21) For the inserted variable 6061, select INT8 (the object dictionary can be queried) for Variable Type,
enter a large value for Byte of Start Address to prevent 6061h from being inserted in front of 6041h,
enter a proper name, and click OK.
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22) You can see that two objects are added to TPDO1. Note that the sequence of the two variables must
be the same as that in Table B-1. Otherwise, the second variable must be deleted and inserted again
and a large value must be entered in 2 marked in the figure in Step 21.

After making sure that the variable sequence is correct, choose TPDO1 > Inputs, right-click, and choose
Recalc Address to allocate addresses. This step must be performed. Otherwise, address chaos occurs.

23) Repeat steps 18 to 22 for other PDOs. Add corresponding mapping variables based on Table B-1. After
variables are added, the following window is displayed:
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24) Click the icon marked in a red circle in the figure or press Shift + F4.
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25) In the dialog box that is displayed, click Yes.

26) In the dialog box that is displayed, click Yes.

27) Select the box of IS620P, choose Inputs > NodeState. You can see that Value is 0 when the node
status is Online, indicating that no fault occurs in the node.

28) Open the TwinCAT PLC Control software and create a project. In the dialog box that is displayed,
select CX.
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29) In the dialog box that is displayed, select the following options:

30) Enter corresponding variable definitions and PLC logic.
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31) In the toolbar, choose Online > Choose Run-time System. In the dialog box that is displayed, select
a port for the master and click OK.

32) In TwinCAT System Manager, select PLC - Configuration, right-click and choose Append PLC
Project, and select the created PLC program (.tpy).

33) After the PLC program is added, select a PDO variable and click Linked to or directly double-click the
variable to link the variable to the PLC program.
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34) Select the corresponding PLC variable and click OK.

35) After the variable is linked, a small arrow pointing to the upper right part appears in the lower left
part of the variable name. As shown in the following figure, the name of the variable not linked is
displayed on the left and the name of the linked variable is displayed on the right.

bl Outputs =l Output=
o 2\ CN
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36) Click Generate mapping, Check Configuration, and Activate Configuration in turn, as shownin 1,
2, and 3 in the figure.

37) In the dialog box that is displayed. Click OK.

38) In the dialog box that is displayed. Click OK.
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39) Open the project created using the TwinCAT PLC Control software and choose Online > Login or
press F11. The following dialog box is displayed, click Yes.

40) Choose Online > Run or press F5 to run the PLC program.

41) Perform forced write-in commissioning manually. The method is similar to that for a Schneider
master.
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Double-click a variable defined in the circle marked in the figure and enter a value.

42) Click OK.

A new value included in square brackets appears behind the original variable. Choose Online > Force
Values or press F7 and write the value in a forced way.

Set 6060h to 1, 6081h to 100, and 607Ah to 10485760 (10 rounds) and set 6040h to 6, 7, 47(0x2f), and
63(0x3f) in turn. The motor starts running.

@ For the same variable, each time when a value is written, the "Force Values" reference is executed.
You can enter values for different variables and execute the "Force Values" reference once.

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 turn. The motor runs to the position according to the new reference no
matter whether execution of the previous reference is complete.

@ To stop the motor, set 6040h to 0.

@ Do not enter values forcibly. In the toolbar, choose Online > Release Force or press Shift + F7.
Variables are no longer entered and follow the logic of the PLC program.

NOTE

43) In the toolbar, choose Online > Stop to stop execution of the PLC program. Choose Online > Logout
to continue to edit the PLC program or exit.
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7.3 Connecting to Inovance H3U CANopen Master

1) Open AutoShop and double click CAN protocol type to select CANopen master in the communication
port of project management interface. Set the station No. and baud rate of the master.

2) Rightclick CAN (CANopen) and select Add CAN Config in the context menu.

3) Double click the H3U master icon on the CANopen configuration interface to open the master
configuration interface, in which you can set parameters including synchronization and heartbeat
parameters. The servo drive is controlled by the H3U axis-control commands through PDF
communication. The PDO adopts synchronization mode by default between Inovance 15620/
1S820 series servo drives and the H3U master. Therefore, you need to select Enable synchronous
production in this interface and set the synchronization cycle (15 ms for 8 axes) as needed.
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4) If the EDS file needed is not on the CANopen device list, add the EDS needed. Right click "CANopen
device list" and select Import EDS in the context menu. Then select the target EDS file in the pop-up
dialog box and click Open. The device added will be displayed on the CANopen device list on the

right.

5) Double click 1S620 in the CANopen device list to add CANopen slave devices. Then double click the
IS620 icon in the configuration to open the slave configuration parameter list.
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6) The axis parameter setting interface is shown below, which includes Set the axis parameters and
Set the homing interfaces.

B Set the axis parameters

For the device without reducer, set the gear ratio to 1:1. Set the "Pulses per motor revolution" and
"Distance per motor revolution" correctly based on the following formula:

Pulses per motor revolution (1)

Pulse= — x moving distance (display unit)
Distance per motor revolution (3)

Applications with reducer are shown as below:

The calculation formula is as below:

Pulses per motor revolution (1) x Motor gear ratio (5)

Pulse = x moving distance (display unit)
Distance per motor revolution (3) x Working gear ratio (4)

B Setthe homing

The range of the homing mode is 1 to 35. The parameters and object dictionaries of homing speed,
homing acceleration, and homing proximity speed are calculated based on the following formula:

Pulses per motor revolution (1) x Motor gear ratio (5)

Object dictionary value = x Software tool setpoint (display unit)
Distance per motor revolution (3) x Working gear ratio (4)
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The relation between preceding parameters and object dictionaries is shown in the following table.

Index

Sub-index

Data Type

Description

Unit

6068h

0

SINT

Homing method

6099h

1

UDINT

Homing speed

Reference unit/s

6099h

2

UDINT

Homing proximity speed

Reference unit/s

609Ah

0

UDINT

Homing acceleration

Reference unit/s*

60E6h

0

USINT

Zero attaining method

Interactions between the object dictionaries in CANopen 402 motion control commands that need
to be operated and the slaves are performed in DOP mode. These object dictionaries, which are
6040h (Control word), 6041h (Status word), 6060 (Control word), 6061 (Current control mode),
6081h (Target velocity in profile position mode), 607Ah (Target position in profile position mode),
60FFh (Target velocity in speed mode), 6064h (Current position), and 606Ch (Current speed), must
be configured as required below. Otherwise, axis configuration may fail during calling axis control

commands.

4

NOTE

Network load rate =

328 x Number of axes + 79

Baud rate x Synchronization cycle

x 100%

It is recommended to set the PDO communication to synchronization mode to prevent frame loss
during communication. In synchronization mode, synchronous production must be enabled in the
master configuration. Keep the network load rate below 70% to ensure stable communication.
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Configuration for receive PDO:

The configuration for receive PDO must be performed in the following sequence.

Index Sub-index Name
6040h 0 Control word
60FFh!Y 0 Target velocity
6060h 0 Modes of operation
607ah 0 Target postion
6081h 0 Profile velocity

Synchronization mode is recommended for PDO communication. The mode for setting slave

synchronous PDO communication is as follows.
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Q This object dictionary can be replaced by other object dictionaries when command MCMOVVEL or

MCJOG is not used, but the length must be 0x20.
NOTE

Configuration for transmit PDO
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The configuration for transmit PDO must be performed in the following sequence.

Index Sub-index Name

6041h 0 Status word
60fdh' 0 Digital inputs

6061h 0 Modes of operation
6064h™ 0 Position actual value

606ch 0 Velocity actual value

The mode for setting synchronous mode of transmit PDO is similiar to that for PDO receive.

[1] This object dictionary can be replaced by other object dictionaries, but the length must be 0x20.

[2] This object dictionary can be replaced by 60FCh.

The preceding configuration sequence applies to EDS by default. Pay attention to the preceding

configuration sequence when adding new objects. If the sequence is wrong, H3U axis control commands

cannot be used. The preceding configuration sequence does not apply to PLCs made by other

manufacturers.

8) Download the CANopen configuration to H3U. H3U starts slave configuration based on the preceding
configurations. The configuration process is performed according to the object dictionaries listed
in the "Service data object" interface. To check this interface, select Enable expert setting in Slave

Node interface.

Online monitoring on the device states and read/write of slave object dictionaries are allowed by H3U

during commissioning.
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