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Preface

Preface
Thank you for purchasing the ES810 series servo drive.

The ES810 servo drive (multidrive system), which covers a power range from 2.2 kW to 126 kW,
is comprised of a power supply unit and multiple drive units to form a drive system with com-
mon DC bus. It supports EtherCAT communication to allow online operation of multiple servo
drives when used together with a host controller. In addition, it optimizes process control for
all-electric injection molding machines, such as the control on injection speed and pressure
holding precision. By providing functions such as stiffness level setting and inertia auto-tun-
ing, it allows fast and accurate position, speed and torque control together with low- to me-
dium-inertia high response servo motors. The ES810 series servo drive applies to automation
equipment such as plastic molding machines, semi-conductor manufacturing equipment,
SMT machines, PCB punching machines, handling machineries, food processing machineries,

machine tools, and transmission machineries.

This guide describes how to use the ES810 series servo drive, including safety information,
mechanical and electrical installation, commissioning, and maintenance. Read through this
user guide before initial use. In case of any question about functions or performance, contact

the technical support of Inovance.

Precautions

€ 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.

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

The guide is subject to change due to product upgrade, specification modification as
well as efforts to the accuracy and convenience of the guide.

* o o

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

€ Contact Inovance customer service center for concerns during use.

§ Cautions for New Users

Read through this user guide carefully before use for the first time. If you have any question
concerning product functions or performance, contact Inovance for technical support.

§ About this guide

The information in this user guide is subject to change without notice. Get the latest document
version by the following means:

B Contact Inovance agents.

B Visit Inovance's website http://www.inovance.com and download the user guide.
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§ Standards Compliance

Certification marks on the product nameplate indicate compliance with the corresponding

certifications.

Certification Mark Directive Standard
C € EMC 2014/30/EU | EN IEC 61800-3
CE Directive
LvD 2014/35/EU EN 61800-5-1
UL 61800-5-1
UL [H Us CSA C22.2 No.274
LISTED
Electrical Equipment(Safety)
Regulations 2016 EN61800-5-1
UCKA Electromagnetic
Compatibility ENIEC 61800-3
Regulations 2016
KC Article 58-2 of Radio Waves Act
@ The above EMC directive is complied with only when the EMC electrical
installation requirements described in this user guide are strictly observed.
Q @ Theintegrator who integrates the drive into other devices and attaches the CE
/Q mark to the final assembly has the responsibility of ensuring compliance with CE
standards and European standards.
NOTE @ Not all the models have KC certification. Applicable certifications are listed on
the product nameplate.
€ For more information on product certifications, contact Inovance agent.
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Fundamental Safety Instructions

Fundamental Safety Instructions

Safety Disclaimer
1. Before installation, operation, and maintenance, read through the safety instructions.

2. To ensure personal and equipment safety of humans and products, follow all the
safety instructions in this user guide.

3. "CAUTION", "Alarm", and "DANGER" items in this manual do not indicate all safety
precautions that need to be followed; instead, they just supplement the safety pre-
cautions.

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

5. Inovance shall take no responsibility for any personal injury or property loss caused
by improper operation.

Safety Levels and Definition

A DANGER | Indicates that failure to comply with the notice can result in severe

personal injury or even death.

AWARNING Indicates that failure to comply with the notice may result in death or

severe personal injury.

ACAUHON Indicates that failure to comply with the notice may result in minor or

moderate personal injury or equipment damage.

Safety instructions

Unpacking

A\ cAUTION

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

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

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

@ Check whether the package contents are consistent with the packing list before unpacking.
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&WARNING

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

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

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

Storage and Transportation

Store and transport the product according to the following requirements. The storage
temperature and humidity requirements must be met.

2
€ Do not store or transport the drive in environments with water splash, rain, direct sunlight,
strong electric field, strong magnetic field, and strong vibration.

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

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

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

&WARNING

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

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

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

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

* & oo

Installation
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Read through the guide and safety instructions before installation.

Do not retrofit the equipment.

Do not fiddle with the bolts used to fix equipment components or the bolts marked in red.
Do not install the equipment in environment with water or corrosive gas.

Make sure that the air inlet and outlet are unblocked and prevent entry of foreign objects.
Otherwise, internal components may be aged, causing faults and fires.

Install the product in the required direction. Failure to comply may result in faults.
Do not install this equipment in places with strong electric or magnetic fields.

Ensure that specified clearance is reserved among the servo drive, the interior surface of the
cabinet, and other devices. Failure to comply will result in a fire or fault.

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

Install the stop device at the mechanical side to ensure safety.

The brake (if available) of the servo motor is not used as the stop device for safety. If the stop
device is not installed, personal injuries may be caused.

& DANGER

@ Only well-trained professionals are allowed to perform installation, wiring, maintenance,
inspection or parts replacement on the product.

The installation personnel must be familiar with installation requirements and related technical
documents.

Before installing devices with strong electromagnetic interference, such as a transformer,
install a shielding device to the equipment to prevent malfunction.

Wiring
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& DANGER

@ Insulate the connection parts of the power terminals. Failure to comply may result in electric
shock.

@ Do not damage or pull the cable forcefully, and do not subject the cable to excessive force,
place it under heavy objects, or clamp it up. Failure to comply may result in electrical shock,
causing equipment stop or damage.

@ When the DO needs to drive a relay, connect a snubber diode on both sides of the relay coil.
Do not reverse the polarity of the snubber diode during installation, as shown in the following
figure. Otherwise, the 24 VDC power supply will be damaged immediately when the DO
generates output.

Servo drive Servo drive
External 5VDC to 24 VDC External 5 VDC to 24 VDC
Relay Relay
/ W

Flying wheel diode

DO1+ DOL+ polarity incorrect

e e

External 0V

External 0V

X

Do not route the power cable and the signal cable through the same duct or bundle them
together. Keep the power cable at least 30 cm away from the signal cable.

Use the shielded twisted pair cables as the signal cable and encoder cable with both ends of
the shield grounded.

The maximum length of the command input cable and encoder cable is 3 m and 20 m
respectively.

Perform inspection only after the CHARGE indicator is off.

* e & o o

As the servo drive contains a capacitor in the power supply part, the capacitor will be charged
with a high current for 0.2 seconds upon power-on or power-off. Therefore, frequent ON/OFF
operations can deteriorate performance of the main circuit components in the servo drive.

*

Observe the following precautions when wiring the main circuit connector:

1. Remove the connector from the drive before wiring.
2. Insert one cable into one cable terminal of the connector. Avoid short circuit between the
conductor and the adjacent cable when inserting the cable.

@ Take proper shielding measures to prevent equipment damage in environments suject to:

1. Interference due to static electricity

2. Strong electric field or magnetic field

3. Radioactive rays

4. Interference generated by power cables nearby
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Wiring

Never connect the three-phase power supply to the output terminals U, V, W of the drive.
Failure to comply will result in personalinjury or a fire.

Connect the power terminals and motor terminals securely. Failure to comply may resultin a
fire.

Connect the U, V, W terminals of the servo drive to of those of the servo motor directly without
an electromagnetic contactor. Failure to comply may result in abnormalities and faults.

Connect the cables correctly and securely. Failure to comply may result in motor out of control,
personal injuries, or faults.

Ground the grounding terminal @ of the drive. Failure to comply may result in electric shock.
Use the specified power supply. Otherwise, the equipment may be burnt.

Install safety devices such as a circuit breaker to prevent short circuit in the external circuit.
Failure to comply may resultin a fire.

Power-on

& DANGER

4

L 4

*

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

Before power-on, ensure that the power supply meets equipment requirements. Failure to
comply will result in equipment damage or even a fire.

During 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 the power terminal within 10 minutes after
power-off because high residual voltage may still exist in the servo drive after the power supply
is switched off.

@ Do not turn on or off the power supply frequently. If frequent ON/OFF operations are needed,

make sure that the ON/OFF interval is at least one minute.

€ Do not touch any wiring terminals during power-on. Failure to comply will result in an electric

shock.

@ After power-on, do not disassemble any unit or component of the equipment. Failure to

comply will result in an electric shock.

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

Do not remove any part of equipment or the product during operation. Failure to comply may
result in an electric shock.

Do not touch the interior part of the drive. Failure to comply may result in an electric shock.

Do not touch the equipment enclosure, fan, or resistor with bare hands to sense the
temperature. Failure to comply may result in personal injury.

Signal detection during operation must be performed only by professionals. Failure to comply
may result in personal injury or damage to the equipment.

Perform a trial run on the motor without load (not connected to the shaft) to prevent accidents.
Failure to comply may result in personal injuries.

Do not touch the heatsink of the servo drive, external braking resistor, or motor after power-on
or immediately after power-off. Failure to comply may result in personal injury.

Never touch the rotating part of the servo motor during operation. Failure to comply may result
in personal injury.

When a fault occurs, find the cause and ensure safety before resetting the fault for a restart.
Failure to comply may result in personal injury.

If the power supply recovers from an instantaneous power failure during operation, the
equipment may restart suddenly. Do not get close to the equipment in this case.

=18=
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Operation

&WARNING

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 by using the contactor. Failure to comply may result in
equipment damage.

When the equipment is installed to the machine, preset user parameters that match the
machine before operation. Failure to comply may result in equipment mal-operation or faults.
Upon the homing operation, the positive limit switch (P-OT) and the negative limit switch (N-OT)
signals are invalid.

* & o o

When the servo motor is used on a vertical axis, install a safety device to prevent the workpiece
from falling upon a fault or overtravel. Lock the servo drive to stop it upon overtravel to prevent
the workpiece from falling.

Set the load inertia ratio correctly to prevent vibration.

L 2R

Do not use the brake of the motor for normal braking. Failure to comply may result in faults.

Maintenance

& DANGER

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

@ Do not perform maintenance with power ON. Failure to comply can result in electric shock.

@ Before maintenance, switch off all the power supplies of the equipment and wait for at least 10
minutes.

&WARNING

@ Perform routine and regular inspection and maintenance on the equipment according to
maintenance requirements, with the inspection and maintenance records kept properly.

Repair

& DANGER

@ Equipment installation, wiring, maintenance, inspection, or parts replacement must be

performed only by professionals.

@ Do not repair the equipment with power ON. Failure to comply can result in electric shock.

@ Before performing the insulation resistance test on the drive, disconnect all the connections to
the drive. Failure to comply can result in equipment fault.

4

2

Do not change wiring with power on. Failure to comply may result in electric shock or personal
injury.

Before inspection and repair, disconnect all the power supplies of the equipment and wait for
at least 10 minutes.
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&WARNING

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

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

When replacing the servo drive, upload user parameters saved in the old servo drive to the new
one before operating on the new one. Failure to comply may result in damage.

prevent enclosure discoloration or damage.

2

2

€ Do not use the gasoline, diluent, alcohol, acidic or alkaline detergent during cleaning to
@ Do not operate damaged equipment. Failure to comply may result in worse damage.

*

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

&WARNING

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

Disposal

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

Safety Labels

To guarantee safe operations and maintenance of the equipment, follow the safety labels on
the equipment. Do not damage or remove the safety labels. The following table describes the
meaning of the safety labels.

Safety label Description

@ Read the user guide before installation and operation. Failure to
comply will result in an electric shock.

€ Do not remove the cover during power-on or within 10 minutes
after power-off.

@ After switching off the input and output power supplies, wait for at
least 10 minutes until the power indicator turns off before further
operations.

Checklist

The standard environmental conditions are as follows:
Average ambient temperature: 30° C

Average load rate: Below 80%

Daily operating time: Below 20 hours

Perform routine and regular inspections according to the following table.

-15-
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Type

Inspection
cycle

Item

Routine in-
spection

Routine

Check the ambient temperature, humidity, dust, and
foreign objects.

Check whether unusual vibration and noise are
generated.

Check whether the power supply voltage is normal.

Check whether unusual smell is generated.

Check whether the air vent is stuck with fiber
threads.

Check whether the front end and connectors of the
drive are clean.

Check for intrusion of unwanted objects on the load
side.

Regularin-
spection

One year

Check whether the fastening parts are loose.

Check whether the equipment is overheated.

Check whether the terminal is damaged.

OGO & 6 400 o o

Check whether the fastening parts of the terminal
become loose.
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Inhibitions
The equipment can be dismantled and repaired only by Inovance engineers.

The electrical and electronic parts inside the servo drive may be mechanically worn out and
degraded. To keep the servo drive and servo motor in good condition, perform parts replace-
ment based on the following table. Before replacement, contact the agent or Inovance first to
check whether the components need to be replaced.

Target Type Standard replacement interval Remarks
Bus filter capacitor | About five years The standard
replacement

Cooling fan 2 to 3years (10,000 h to 30,000 h) cycleis for

reference only.

Aluminum If any device/
electrglytlc About five years component
Drive capacitor on the works
PCB improperly
before the

replacement
20000 operations (dependingonthe | cycle expires,

operating conditions) replace it
immediately.

Pre-charge resistor




1 Product Information

1 Product Information

Before using this product, purchase the ES810 power supply unit. For more information on the
power supply unit, see the 810 Series Power Supply Unit User Guide.

1.1 Servo Drive
1.1.1 Nameplate and Model

Barcode

ESE10-50M4TXX

o0000050000500008 2| Visible after opening
the cover

ElFE
2i0]
Scan for more

Nameplate

Productmodel ——#{ MODEL:  ES810-50M4T032-20 Certifction
Ratedinput—w| INPUT:  DC 537V-679V 46.0A

Rotedoutput—{ QUTPUT: 3PH AC 0-480V 32.0A 0-300Hz 18.5kW

Seriao.

" iy
Suzhou Inovance Technology Co., Lt

Product model and serial No.

Eessi0somaon0| — — — — — — _ ST

ES810 - 50M 4T 032 -

2-20
Code Product name w T Code | Drive unit

ES810 | Hydraulic servo 0 [ STO function

Code Module type
50M Drive unit

Code [Encoder type
0 [Resolver
1 [Heidenhain

2 Weton 23-bit
absolute encode

Code Voltage class
AT 380-480V

Code |Rated output current (A)

032 |32

112 | 112

Figure 1-1 Nameplate and model of the servo drive



1 Product Information

1.1.2 Components

24V power supply input

Mounting hole

Busbar

U

STO power supply input

Built-in busbar

‘ RJ45 communication terminal

Bus protective plate

Upper cover

Barcode

(internal bus)

Operation panel

485/CAN termination resistor
DIP switch

(XOK_ESB10-50MATXXNCXK

X0
16-bit serial No.  Product model

Lower upper

Product model and SN label

Control terminal

EtherCAT communication interface
Body

A ES810-50MATXXX-XX

Snap-fit joint of the cover

U/V/W terminal

L2
; PG card
1 I

Grounding terminal

/ Absolute encoder battery box

~ Power terminal cover

Figure 1-2 Servo drive components
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1 Product Information

1.1.3 Specifications

Model:
005 | 009 | 013 | 017 | 025 |032| 037 | 045 | 060 075|091 | 112 | 150 | 200 | 240
ES810-50M4TxxX-Xx
Input current DC (A) 7 |12 |17 | 22|31 (40| 46 | 55 | 73 | 90 |105| 129 | 172 | 233 | 276
Input Rated input voltage: 537 VDC to 679 VDC
Input voltage
Bus voltage range: 350 VDC to 800 VDC
Output current AC (A) 5 | 9 [13[17]25]32] 37 45 |60 [75]01]112]150] 200 [240

. Rated carrier frequency: 4 kHz 7-segment pulsing
Carrier frequency

Output Carrier frequency range: 2-8 kHz
Output voltage 0 VAC to 480 VAC
Output frequency 0 Hz to 300 Hz

Heat Thermal design power (W) | 59 | 76 | 127 | 155 | 249 [294| 343 | 425 | 526 |669| 817 | 1033 | 1379 | 1570 | 1875

dissi-
Air exhaust volume (CFM) | 10 | 10 | 10 | 37 | 37 [40| 55 | 60 | 45 | 45| 72 | 136 | 138 | 140 | 220

pation
Weight (kg) 4.1 6.8 7.4 9.2 99/16.4| 17.8 | 18.8 | 24 25
IP rating 1P20

Overload ratio 150% 180% 200% 250%

Overload time 80s 45s 30s 10s

. Note 1: Values in the preceding table are the minimum values obtained at 4 kHz carrier
Overload capacity frequency under an ambient temperature of 40° C, with 100 Hz outputted.

Note 2: After an overload fault occurs, wait for 1 min and then start the drive.

Note 3: Contact the technical support of the drive manufacturer for the overload time at

low-speed operation.

558744 h
MTBF (h) Note: MTBF (Mean Time Between Failures) is one of the indicators used to measure
product reliability. The above MTBF values are theoretical values and are applicable
only to the estimation of maintenance costs and spare parts.
Load change rate: 0.5% at 0% to 100% load (under rated speed)
Speed change
rate Voltage change rate: 0.5% at rated voltage£10% (under rated speed)
Temperature change rate: +0.5% at 25+25° C (under rated speed)
1:5000
Speed control ) . o
Perfor- (Under the rated torque load, the servo drive can keep running as long as the lower limit
range
Speed/ |mance 8 of the speed control range is not exceeded.)
Torque Frequency 300 Hz (J, = Jy)
control
Torque control
mode
accuracy +2%
(repeatability)
Speed reference L X
) Inputted through EtherCAT communication or parameter setting
Input  |input
i Torque reference
signal 'npqt Inputted through EtherCAT communication or parameter setting
inpu




1 Product Information

Model:

ES810-50M4Txxx-Xx

005 | 009 | 013 | 017 | 025 [032| 037 | 045 | 060 |075|091 | 112 | 150 | 200 | 240

Built-
in func-
tions

Overtravel (OT) prevention

Decelerating to stop when P-OT and N-OT activated

Electronic gear ratio

0.001 < B/A < 4000

Protective functions

Providing protections against overcurrent, overvoltage, undervoltage, overload, main
circuit detection error, heatsink overtemperature, output phase loss, overspend, encoder
error, CPU error, and parameter error

LED display

1. Main power supply (CHARGE) indicator
2. Operating panel (5-digit display)

Analog monitoring

Built-in AO1 terminal for observing the speed and torque reference signals

Connection
X EtherCAT
Commu-devices -
o Communication

nication EtherCAT, CoE
¢ . |protocols
unction Functi Status display, user parameter setting, monitored value display, alarm tracing display,

unctions

and speed and torque reference signals

Others Gain tuning, alarm record, jog

-21-



1 Product Information

1.2 Peripheral Device Connection

Power supply 22
Three-phase 380 VAC Tl
ree-phase External 24 VDC power supply

RJ45 External operating panel

Circuit breaker

Used to cut off the
circuit upon overcurrent
to protect the power
supply cable.

Electromagnetic contactor

os—%

Electromagnetic
contactor

Used to turn on/off

the servo power supply.
Install a surge protection
device during use.

Input reactor

Used to improve the
power factor on the

input side to eliminate
current imbalance cuased
by interphase imbalance
of the power supply.

Host
controller Servo drive EtherCAT communication cable
system f,? o

S

Grounding

Servo motor @

Grounding & <
.o
0

»G)

Servo motor

Servo motor Grounding

Servo motor  Grounding

Figure 1-3 Wiring example of a three-phase 380 V system
The servo drive is directly connected to an industrial power supply, with no isolation such as a

transformer. A fuse or circuit breaker therefore must be connected to the input power supply
to prevent electric shock in the servo system. The servo drive is not configured with the built-

-22-



1 Product Information

in protective grounding circuit. For the sake of safety, install a residual current device (RCD)
to provide protections against overload and short circuit or a specialized RCD to protect the
grounding cable.

Do not use an electromagnetic contactor to start or stop the servo motor. As a high-inductance
device, the motor may generate transient high voltage that may break down the contactor.

When connecting an external control power supply or a 24 VDC power supply, pay attention
to the power supply capacity. When the power supply is used to power up multiple drives or
brakes, the capacity may be insufficient, leading to insufficient current supply and failure of
the drive or brake. The brake must be powered up by a 24 VDC power supply that matches the
motor model and meets the brake power requirements.

=5 =



2 Mechanical Installation

2 Mechanical Installation

For details on how to install the power supply unit, see the 810 Series Power Supply Unit User
Guide.

2.1 Installation Location

B Install the drive inside a cabinet that meets the following requirements:
a. Free from sunlight and rain
b. Free from corrosive and inflammable gases and combustible materials, such as
the hydrogen sulfide, chlorine, ammonia, sulfur gas, chloride gas, acid, soda and
salt
c. Free from high temperature, humidity, dust and metal powder
d. Free from vibration sources

B Pollution degree: PD2

1t N

O o A

Direct sunlight Strong vibration

ok

Combustibles

High temperature and high humidity Inflammable, explosive, Install the drive on an
and corrosive gas incombustible surface.

Figure 2-1 Installation environment

2.2 Installation Environment

Table 2-1 Installation environment

ltem Description
-10°C to +50°C , with temperature change rate lower than 0.5°C /min
Ambient (Derating is required for temperatures above 40°C . For temperatures
temperature above 40°C and lower than 50°C (maximum temperature), derate 1.5%

for every additional 1°C .)

Amb!ef‘t 20% to 95% RH (without condensation)
humidity

Storage 225°C to +70°C

temperature

Storage humidity | <95% RH (without condensation)




2 Mechanical Installation

Vibration Less than 1G

Shock Less than 2G

IP rating 1P20

Altitude 1000 m (For alFitudes higher than 1000 m and. lpwerthan 3000 m
(maximum altitude), derate 1% for every additional 100 m.)

2.3 Mounting Dimensions

Note: The mounting hole diameter is 7.

Model thal Dimensions Structure
width
[H1]: 350 mm i
ES810-50M4T005-xx [H2]: 384 mm ||
ES810-50M4T009-xx | 50 mm |[H]: 400 mm y
ES810-50M4T013-xx [W]: 50 mm A
[D]: 305 mm B
D | W
W1
ES810-50M4T017-xx
ES810-50M4T025-xx {Eﬂ 322 22
ES810-50M4T032-xx [H]: 400 mm
ES810-50M4T037-xx | 100 mm [W]" 100 mm
ES810-50M4T045-xx [Wi]- 50/mm
ES810-50M4T060-xx (D] 305 mm
ES810-50M4T075-xx
[H1]: 350 mm
ES810-50M4T091-xx {:i];3§4mn;1m
ES810-50M4T112-xx | 200 mm [W]', 200 mm
ES810-50M4T150-xx [WLJ: 150 mm
[D]: 305 mm

-25-



2 Mechanical Installation

Model T(.)tal Dimensions Structure
width
w1
T
T80 —=3 0
[H1]: 385.3 mm
[H2]: 384 mm Be
ES810-50M4T200-xx | o0 | [H]:411.8mm . . .
ES810-50M4T240-xx [W]: 300 mm - T
[W1]: 250 mm
[W2]: 150 mm
[D]: 303 mm
w

2.4 Installation Clearance

Make sure the servo drive is installed vertically to the wall. Cool the servo drive with a cooling
fan. Fix the servo drive securely on the mounting surface through two to four mounting holes.
The number of mounting holes depends on the capacity of the servo drive.

T

Above 50 mm

Above
20 mm

Above 50 mm
- . .-"...J Installed
upward

Airinlet Airinlet Airinlet vertically

B

Tra g Th e T e, e

Figure 2-2 Installation clearance of the servo drive

O
Q @ Install the servo drive vertically to the wall, with its front (actual mounting

face) facing the operator.
NOTE



2 Mechanical Installation

2.5 Removing and Installing the Cover

Removing the cover

in the upper cover with a
screwdriver.

1. Lift the translucent operating
panel cover. Loosen the screws

2. Remove the upper cover by
turning it frontward.

3. Pull out the operating panel
box.

4. Hold the bottom of the lower
cover with your hands, and pull
the lower part and then the
upper part to remove the lower
cover.

5. Use the screwdriver to push
inwards on the latch of the

power terminal cover to release
the cover.

6. Pull the upper part of the
power terminal cover and then
the lower part to remove it.

_27-
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2 Mechanical Installation

Cover installation

1. Align the power terminal
cover with the position of the
clasp of the bus seat. Press the
power terminal cover to clasp
and fix it.

2. Insert the operating panel.

3. Align the upper cover with its
latch position, press the upper

cover to fix it, and then tighten

the screw with a screwdriver.

4. Insert the upper part of the
lower cover into the upper
cover, and then press the lower
part of the lower cover to clasp
it.

5. Installation is done.

2.6 Backplate Mounting

1 Recommended tightening torque (N-m) during installation

Iltem M6 M8 M10 M12
Recommende(?\lt.lil;tenlngtorque 48 13 20 35




2 Mechanical Installation

@ Ensure that there is enough installation space on the right of the power
supply unit to install the product.

y @ A multi-axis system requires units to be lined up along the top.

@ Mark the position of the threaded holes for installation and drill a screw

NOTE hole on the base plate for each screw.

@ The servo drive must be installed on the base plate vertically.

2 Backplate mounting of the servo drive

/ﬂ/\

Figure 2-4 Backplate mounting of ES810-50M4T017-xx to ES810-50M4T075-xx (100-mm wide)

-29-
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2 Mechanical Installation

Figure 2-6 Backplate mounting of ES810-50M4T200-xx to ES810-50M4T240-xx (300-mm wide)

3 Cooling

Make sure the servo drive is installed vertically to the wall. Cool the servo drive by natural
convection or a cooling fan.

As shown in Figure 2-2, keep sufficient space around the servo drive to ensure the cooling
effect by a cooling fan. Install the cooling fan onto the top of the servo drive to avoid excessive
temperature rise in a certain region, keeping an even temperature inside the cabinet.

4 Grounding



2 Mechanical Installation

Ground the grounding terminal properly. Failure to comply may result in electric shock or
malfunction due to interference.

To ensure proper grounding of the entire system (equipotential), install a grounding aluminum

bar between the mounting holes of two adjacent power supply unit and drive unit. Then install
the units to the mounting plate.

EMC grounding aluminium busbar (delivered as standard)
Connect each machien in series with EMC grounding aluminium busbar.

Figure 2-7 System grounding
5 Wiring requirements

When wiring the servo drive, route the cables downwards (see the following figure) to prevent
the liquid from flowing into the servo drive along cables.

L Yy

Route cables
downwards

Figure 2-8 Routing direction

=3l =



3 Electrical Installation

3 Electrical Installation

This chapter describes only the electrical installation of the drive unit. For the electrical instal-
lation of the power supply unit, see the 810 Series Power Supply Unit User Guide.

A DANGER

@ Wiring must be performed by authorized and qualified personnel.

@ To prevent electric shock, perform assembly/disassembly work on the drive after measuring
that the voltage between +and - is within the safe range 10 min after power off, with the power
supply indicator off.

Perform wiring after the servo drive and motor are installed properly. Failure to comply can
result in electric shock.

Do not damage the cables, lay them under large tension or pressure, or hang them. Failure to
comply may result in electric shock.

The specification and installation of external cables must comply with applicable local
regulations.

In Table 3-1, the cables must be comprised of copper conductors and the grounding cables

L 4
2
@ Insulate the connecting part of the power terminals to prevent electric shock.
L 4
2
must be the yellow-green cables.

L 2

Ensure the entire system is grounded.

ACAUHON

@ Carry out wiring correctly. Failure to comply will result in servo motor malfunction or physical
injury.

€ Connect the terminals correctly. Failure to comply may result in damage to the terminals.

@ Connect the electromagnetic contactor between the power supply and the main circuit of the
drive to form a structure that can cut off the power supply on the servo drive power side. If no
electromagnetic contactor is connected, a fire may occur when a fault occurs and continuous
large current flows through the product.

@ Before power-on, check the voltage specifications of the drive. Check whether the input power
supply is correct (537 VAC to 679 VAC).

€ Use anoise filter to reduce electromagnetic interference on electronic devices around the
product.

@ When connecting the power supply and the main circuit, change the state of the servo drive
from ON to OFF after an alarm signal is detected and before the main circuit power supply is
cut off.

@ Connect U, V, W cables of the servo drive to U, V, W terminals of the motor directly. Do not
connect an electromagnetic contactor. Failure to comply may result in exceptions and faults.




3 Electrical Installation

3.1 Cable Models

Type

Model

Absolute encoder cable

ES-P21-4

ES-P21-5

ES-P21-6

ES-P21-8

ES-P21-10

ES-P21-12

ES-P21-15

ES-P21-20

Soldering side of
aviation connector

Table 3-1 Relationship among the resolver cable, aviation connector, and DBIP male connector

End A (17-
pin aviation A B E F G H K L M J
connector)
End B (DB9P
1 2 7 8 Enclosure
male)
2P 1 2
Labels KP-N | KTY-P
Conductor Green, Yellow, Gra Gra
. Green / Red | Black | Yellow / Brown v/ v/ Orange| Shield
color black Black Brown | Orange
Signal .
i PS+ PS- VB+ VB- +5V GND KP-N KTY-P Shield
assignment
Remarks One pair One pair One pair One pair One pair

3.2 Servo Drive Terminals

3.2.1 Main Circuit Terminals

=33
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3 Electrical Installation

e

terminal

Main circuit

139139

u v w

ES810-50M4T005-xx to
ES810-50M4T013-xx

ES810-50M4T017-xx to
ES810-50M4T075-xx

ES810-50M4T091-xx to
ES810-50M4T150-xx

43.0 43.0

ES810-50M4T200-xx to
ES810-50M4T240-xx

Figure 3-1 Layout and dimensions of the main circuit terminals (unit: mm)

Symbol Name and Function
+, - DC bus terminal
u,v,w Three-phase AC output terminal
S) PE grounding terminal

3.2.2 Specifications of Main Circuit Cables

Table 3-2 Recommended specifications of main circuit cables (unit: mm)

Drive model IEC gro;;mn:j?)gcable IEC cable an::qez)output side Screws Tighte(rllliﬁi;orque
ES810-50M4T005-xx 0.75 3x0.75 M5 2.8
ES810-50M4T009-xx 1.5 3x15 M5 2.8
ES810-50M4T013-xx 2.5 3x2.5 M5 2.8
ES810-50M4T017-xx 4.0 3x4.0 M6 4.8
ES810-50M4T025-xx 6.0 3x6.0 M6 4.8
ES810-50M4T032-xx 10.0 3x10.0 M6 4.8
ES810-50M4T037-xx 10.0 3x10.0 M6 4.8
ES810-50M4T045-xx 16.0 3x16.0 M6 4.8




3 Electrical Installation

Drive model IEC groundi?gcable IEC cable on thezoutput side Screws Tightening torque
(mm?) (mm?) (N-m)
ES810-50M4T060-xx 16.0 3x16.0 M6 4.8
ES810-50M4T075-xx 16.0 3x25.0 M6 4.8
ES810-50M4T091-xx 16.0 3x35.0 M10 20
ES810-50M4T112-xx 25.0 3x50.0 M10 20
ES810-50M4T150-xx 35.0 3x70.0 M10 20
ES810-50M4T200-xx 50.0 3x95.0 M12 35
ES810-50M4T240-xx 60.0 3x120.0 M12 35

3.2.3 Control Circuit Terminals

24V power supply input

24V

com z
24V z
com z

/~//\\ Control terminal

DIP switch

1234

EtherCAT OUT
EtherCAT communication

EtherCAT IN terminal
r;GND
STO AL [GND
L E ey _
AL |0, Analog I/O terminal
RJ45A PIC-P [KEN
BB (5B
RJ45B §4VMD 5o" | Digital I/O terminal
Al
- PG expansion
\J card terminal
Figure 3-2 Layout of control circuit terminals
Table 3-3 Definitions of control circuit terminals
Type Name Function Performance
1 Power supply+ of STO 1
. Recommended input voltage: 24 VDC
STO interface 1GND Power supply- of STO1
Input voltage range: 12 VDC to 30 VDC
2 Power supply+ of STO2
Input current range: <50 mA
2GND Power supply- of STO2
24V External 24 V control Recommended input voltage: 24 VDC
24V power supply
. power and brake power  |Input voltage range: 20 VDC to 30 VDC
input CoM

input

Input current: 1.5A
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Type

Name

Function

Performance

DI/

DI

DI1-Di4

DI terminals

Programmable terminal for isolated sink/
source input

Input frequency < 100 Hz

Input voltage range: 15V to 30 V

Input current range: <20 mA

DO

DO1+/-
DO2+/-

DO

Programmable terminal for Isolated sink/
source output: driven by internal or external
24V

Output current range: <50 mA

DI/DO

DIO

DI/DO

Used as DI5 or DO3

DI5: Programmable terminal for isolated sink/
source input

Input frequency < 100 Hz

Input voltage range: 15Vto 30 V

Input current range: <20 mA

DO3: Programmable terminal for non-isolated
sink/source output, which can be driven by
internal 24 V only, with reference ground
being COM

Output current range: <50 mA

Digital
power
supply
terminal

24VD

24V digital voltage output

24 V=£10%; no-load voltage: < 30V,
maximum output current: 200 mA

OopP

Multi-functional digital
input common terminal

Voltage range: 15Vto 25V
Current range: < 100 mA

com

Digital ground

Internally isolated from GND
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Type Name Function Performance
. Programmable terminal that supports -10 V
Allto AI2 | Al terminal X . K
to +10V, with 12-bit resolution
Alinterface Programmable terminal that supports the
Al3 High-accuracy Al voltage mode (0 V to 10 V) or the current
mode (0 mA to 20 mA), with 16-bit resolution
Output range: Supports the voltage mode
(0Vto 10V) or the current mode (0 mA to 20
AO AO1 AO ] ) i
mA), with 12-bit resolution; maximum load
resistance: <500 Q
A Analog 24 V=%10%; maximum output current: 10 mA
AO 24V analog voltage
power 24VA output Generally used to power up the pressure
utpu
supply P sensor
interface GND Analog ground Internally isolated from COM
. X Supports KTY, PT1000, and PT100, with
KTY-P KTY resistance input
Motor KTY84-130 used as default
temperature KP-N KTY and PTC common
sampling terminal
terminal . . PTC temperature protection;
PTC-P KTY resistor input

Triggered at 2.69 kQ and canceled at 2.4 kQ
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B DIP switch
Name Function Position
Set DIP switches 1 and 2 to “ON”: Termination ﬂ ﬂ
o resistor connected
RS485 termination
resistor . PR A
Set DIP switches 1 and 2 to “OFF”: Termination H H
resistor not connected
Set DIP switches 3 and 4 to “ON”: Termination H H
resistor connected
CAN termination resistor
Set DIP switches 3 and 4 to “OFF”: Termination H H
resistor not connected
3.2.4 STO Terminals

The STO terminal is powered by 24 VDC input power supply. The STO function can be enabled
by a bipolar disconnection device in the peripheral circuit. The disconnection device can be an
emergency stop switch, safety PLC, etc. The STO terminal must be connected to an external 24
V power supply. Figure 3-12 shows the specific wiring method for each servo drive. If the STO
function is available for multiple drives, connect the STO terminal of every drive to an external
24V switched-mode power supply. The following figure shows a wiring diagram in which the
STO terminals of multiple drives are cascaded to share one external switched-mode power
supply.

STO wiring terminal
STO

[ eno 5 a6nd

1 1GND 2 2GND

Figure 3-3 Wiring of STO terminal
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External switched-mode

power supply ES810
24V power supply [ ) ’7
24V SRS STO1
OV ¢————— STO1GND
AC 220V ‘
24V ¢ STO2
\ |
0V ¢ ———— STO2GND

Figure 3-4 Wiring of the STO terminal

2 EriiEie] ES810 ES810 ES810

switched mode
power supply

1st24V 2nd 24V
power. power STO1 STO2 STO1 STO2 STO1 STO2

supply supply
b

Figure 3-5 Wiring diagram in which the STO terminals of multiple drives are cascaded to share one
24\ power supply

3.2.5 PG Expansion Cards
ES810-PG-CT expansion card

Specifications of ES810-PG-CT
4@7 — |User Interface DB9 (female)

o) Pluggable Supported
16AWG to 26AWG
Use the shielded twisted pair

Cable Specificati
O able speciication for the power supply cable and
differential signal cable
Communication baud rate < 4 MHz
N RS485 differential min.
I‘V.\I ifferential min 4200 mv
[\

receiving voltage

Communication cable length |20 m
Power supply voltage 4.75Vt05.25V
@ 5]3 Differential voltage upon drive|> 2V (R=50 Q)
output >15V(R=27Q)
5[]} a|s{s]u]s]als|s

Table 3-4 ES810-PG-CT terminals
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Pin No. | Pin Assignment Function Layout
1 PS+ Digital signal+
2 PS- Digital signal-
3 NC Not connected —zg
4 NC Not connected — NC
5 NC Not connected :‘,]’E‘D
6 NC Not connected [ ;SSV
7 +5V +5V power supply .
8 GND Reference ground
9 NC Not connected Note: DB9 female

Enclosure Shield

3.3 Connecting the Power Supply Unit to the Servo Drive

3.3.1 Connecting the Power Supply of the DC Bus

Remove the display cover on the servo drive side. Connect the power supply unit to the servo
drive with the DC bus.

&CAUTION

@ Use the pre-installed connector (busbar) rather than conductors for electrical
connection of the device. Failure to comply can affect stability and safety of operation.

Busbar

minutes.

1) Loosen the screws of the operator, and remove the cover and operator, as shown in the follow-
ing figure.

Open the operator cover to remove
the screw shown in the following figure.
Remove the cover and operator to
expose the copper busbar.

Note Before removing the cover, ensure that the machine has been powered off for over 10
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Busbar

2) Loosen the screws of the DC busbar (without taking them off), and turn over the DC busbar.

Rotate to connect Rotate to connect

T
Power supply unit Drive unit Drive unit  Drive unit

3) Tighten the screws and calibrate the tightening torques of all screws based on the recommend-
edrange: 2.6 N-mto3.0N-m.

3.3.2 Connecting the PE (Protective Earthing) Terminal

Ground each device in the system properly. Connect components such as the servo drive,
filter, reactor, and motor in the cabinet to the PE copper bar in the star connection mode, as
shown in the following figure.

s - P

Filter
[ﬁ:} Reactor

Figure 3-6 Connection of the PE terminal
3.3.324V Control Power Supply

The power supply of the servo drive is divided into the control part and the power part. The
control part is preferentially powered by the DC busbar connected to the power supply unit. It
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is recommended to connect the 24 V switched-mode power supply of the servo drive to an ex-
ternal power supply. This ensures that the control circuit power supply is not interrupted if the
power supply unit stops due to a fault. Connect the 24 V terminal of the servo drive correctly,
as shown in the following figure.

3.4 Connecting the Servo Motor to the Drive

3.4.1 Connecting the Motor Power Cable (With Aviation Connector) to the
Drive

Connect the U, V, and W power cables of the servo motor (with the aviation connector) to the U,
V, and W terminals of the servo drive, and connect the grounding cable of the servo motor to
the PE terminal of the servo drive.

Figure 3-7 Wiring between the servo drive and the servo motor (with the aviation connector)
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3.4.2 Connecting Motor Power Cable (Without Aviation Connector) to the
Drive

Figure 3-8 Wiring between servo drive and the servo motor (without the aviation connector)
3.4.3 Connecting the Absolute Encoder to the Drive
1 Installing the battery box

Insert the T-shape ridge at the bottom of the battery box into the sheet metal card slot. Press
and hold the elastic buckles on both sides, install the battery box to the bracket, and then
release the buckles, as shown below.

T-shape
ridge

2 Connecting the battery box
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=X
=
D

Figure 3-9 Wiring example of absolute encoder signals and the battery box
The following figure describes the drain wire colors of the battery box.

Red: +

Figure 3-10 Drain wire colors of the battery box

@ Keep the battery in environments within the required ambient
temperature range and ensure the battery is in reliable contact and carries
NOTE sufficient power capacity. Otherwise, encoder data loss may occur.

3 Removing the battery box

The battery may generate leakage liquid after long-term use. Replace it every two years. Re-
move the battery box based on the procedure shown in the preceding figure, but in the reverse
order. When closing the battery box cover, prevent the connector cable from being pinched.
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Prevent the connector cable from
being pinched when closing the
battery box cover.

1\

&CAUTION

@ Improper use of the battery may result in liquid leakage which corrodes the components or
leads to battery explosion. Observe the following precautions during use:

1) Insert the battery with polarity (+/-) placed correctly.

2) Leavinganidled or retired battery inside the device may lead to electrolyte leakage. The elec-
trolyte inside the battery is highly corrosive, not only corroding surrounding components but
also incurring the risk of short circuit. Replace the battery periodically (recommended interval:
Every 2 years).

3) Do not decompose the battery. This is to prevent physical injuries caused by spraying of the
electrolyte.

4) Do not throw the battery into the fire or heat up the battery. Failure to comply may result in an
explosion.

5) Do not strip off the battery tube or short-circuit the battery. Prevent terminals (+) and (-) of the
battery from coming into contact with the metal. Contact with the metal will result in a large
current, not only weakening the battery power, but also incurring the risk of explosion due to
severe heating.

6) This battery is not rechargeable.
7) Dispose of the retired battery according to local regulations.

4 Selecting the battery model

Select an appropriate battery according to the following table
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Table 3-5 Description of the absolute encoder battery

Rating
Specification Item Min. | Typical | Max. Condition
value | Value | value
External battery voltage (V) 3.2 3.6 5.0 |Inthe standby mode™
Circuit fault voltage (V) 2.6 In the standby mode
Battery alarm voltage (V) 2.85 3.0 3.15
In the normal
2.0 . 2]
Output: 3.6V, operation mode
2500 mAh Current consumed by the 10.0 In standby state, shaft
circuit (uA) ’ at standstill
80.0 In standby state, shaft
) rotating
Ambient temperature (°C) 0.0 40.0
Same as the motor
Storage temperature (°C) -20.0 60.0

The preceding values are obtained under an ambient temperature of 20°C .

Note [1]: In the standby mode, when the servo drive is not switched on, the encoder counts the
multi-turn data by using the external battery power. In this mode, the absolute encoder stops
receiving and sending the data.

[2] In the normal operation mode, the absolute encoder counts the one-turn and multi-turn
data and sends and receives the data. Power on the servo drive after connecting the absolute
encoder properly. The encoder starts data transceiving after a short delay of about 5s upon
power-on. The motor speed must be lower than or equal to 10 rpm during transition from
the standby state to the normal operation state (upon power-on). Otherwise, Er.740 (Encoder
fault) may occur. In this case, you need to power off and on the servo drive again.

5 Design life of the battery

The following formula considers only the current consumed by the encoder and does not cov-
er the current consumed by the battery itself.

The following is an example telling you how to calculate the design life of the battery. In the
following table, T1 represents the duration in which the drive works normally in a day. T2
represents the duration in which the motor rotates after the drive is powered off. T3 represents
the duration in which the motor stops after power-off [unit: hour (H)].

Table 3-6 Design life of the absolute encoder battery

Item Working Time 1 Working Time 2
Working Days in Different
Operating Conditions in 313.0 52.0
One Year
T1(h) 8.0 0.0
T2 (h) 0.1 0.0
T3 (h) 15.9 24.0




3 Electrical Installation

B Capacity consumedin lyear=(8hx2uA+0.1hx80uA+159hx10uA)x313+(0h
X2 UA+0hx80UuA+24 hx 10 uA)x52 = 70 mAh

B Design life = Battery capacity/Capacity consumed in 1 year = 2600 mAh/70 mAh =
37.1years

3.5 Wiring of the Control Circuit

3.5.1DI1to DI4
The DI can be wired in the SINK mode (NPN) or SOURCE mode (PNP).
1 SINK wiring mode

To use the internal 24 V power supply of the drive, which is the most commonly used method,
short the OP terminal and 24V terminal of the drive, and connect the COM terminal of the drive
to the OV terminal of the external controller.

To use an external 24 V power supply, connect the +VCC terminal of the external power supply
to the OP terminal, and connect the 0V terminal of the external power supply to a DI through
the controller contact. (Note: Do not short the 24VD terminal and the OP terminal of the drive.

24VD

E—
—o
ot | TT1l.
ignal . v
DIl L o

24VD

OoP

DIL 4,\:}3 z (::

=T

L I - °
DI5 ﬁ e
—0
I
on coMm com
! ES810 drive ES810 drive
External controller 1 control board el el
,,,,,,,,,,,,,, J
SINK type wiring using SINK type wiring using
internal 24 V power supply external 24 V power supply

Figure 3-11 SINK wiring mode

Note: In the preceding figure, the +VCC and 0V terminals are those of the external 24 V power
supply. The 24VD and COM terminals are those of the internal power supply.
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ffffffffffffff -
I
|
! i ES810 drive 1
3 +VCC | 24D 274VD control board
hd
| |
I
! ! OP \
. | -
! Slgnal¢ | zk #,K
| | DI
| I
! [ NPN | A COM
I
I
! | ES810 drive 2
| ; 24VD control board
| ‘ )
|
I
! ! OP
1 | Xy -
! | DIl \
I
! 0“} COM
‘ I
| External controller !
|
,,,,,,,,,,,,,, _

Figure 3-12 Parallel connection of DI terminals of multiple drives in the SINK mode

Note: In the preceding figure, the +VCC and 0V terminals are those of the external 24 V power
supply. The 24VD and COM terminals are those of the internal power supply.

2 SOURCE wiring mode

To use the internal 24 V power supply of the drive, connect the OP terminal to the COM termi-
nal, and connect the 24VD terminal to the common terminal of the external controller. (Note:
Do not short the 24VD terminal and the OP terminal of the drive.)

To use an external 24 V power supply, connect the OP terminal to the 0V terminal of the exter-
nal power supply, and connect the +VCC terminal of the external power supply to a DI through
the external controller contact. (Note: Do not short the 24VD terminal and the OP terminal of
the drive.)

24vD 24VD
1 Ay

an °
—— 2 ¥7(]_
DIl L

+—op

= =

[
(X4
DIS

ES810 drive
control board

L I
(X5
DIS

ES810 drive
control board

SOURCE type wiring using SOURCE type wiring using
internal 24 V power supply external 24 V power supply

Figure 3-13 SOURCE wiring mode

Note: In the preceding figure, the +VCC and 0V terminals are those of the external 24 V power
supply. The 24VD and COM terminals are those of the internal power supply.
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3.5.2 DIO Terminals

The DIO terminal can be used as the DI or the DO, which is determined by F03-36. By default,
the DIO terminal is used as the DI. Note that the DIO terminal can be used as either the DI or
the DO at the same time.

When the DIO terminal is used as the DI terminal, the wiring mode of DIO is the same as that of
DI1 to DI4. When the DIO terminal is used as the DO terminal, the common point of DIO is COM
and only the SINK wiring mode is supported, as shown in the following figure. In this case, it is
recommended to connect the DI common point OP to 24V. Do not connect OP to COM. Other-
wise, the user equipment will receive the input signal by mistake when the DIO terminal does
not generate output.

fffffffffffffffffffff

ES810 24D l+vce
u kel
PAT)
pio| | ¥y
:}:ﬁ Scom |

50V

External
controller

Figure 3-14 Wiring of the DIO terminal used as the DO

Note: In the preceding figure, the +VCC and 0OV terminals indicate the external 24 V power
supply. The 24VD and COM terminals indicate the internal power supply.

3.5.3 Al Terminals

1 AI1/AI2

All and Al2 are 12-bit analog sampling terminals that support -10 V to +10 V voltage input.
Weak analog voltage signals may be easily disturbed by external interference. Therefore, use
shielded cable shorter than 20 m. All and Al2 are used to receive analog commands from the
host controller.

Host controller
of injection molding <20m ES810
machine

AO1/A02 p—t % & AlL/AIR
GND O—————————0 GND

PE ¢~ o PE

Figure 3-15 Wiring of All
Connect the drain wire of the analog terminal shield to the PE terminal.
2 AI3

Al3 is the 16-bit high-resolution analog sampling terminal that supports 0V to 10 V voltage
input or 0 mA to 20 mA current input, which can be switched by H03-65 (0: voltage type; 1: cur-
rent type). Al3 is generally used to connect to the pressure sensor for pressure feedback input.
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<20m

ES810

Pressure
sensor

24V
AO
GND

PE

Note: The AO indicates the analog output of the pressure sensor.
Figure 3-16 Wiring of AI3 terminal

3.5.4 AO Terminals

AO1 supports 0V to 10 V voltage output and 0 mA to 20 mA current output.

By default, AO1 supports voltage output. In this mode, the load resistance must be higher than
or equal to 5 kQ, and the driving current must be lower than 2 mA. When current output mode
is used, the load resistance must be lower than or equal to 500 Q; otherwise, the linearity of
the AO output can be distorted.

Weak analog voltage signals may be easily disturbed by external interference. Therefore, use
shielded cables shorter than 20 m, as shown in the following figure In applications where cer-
tain analog signals are subject to severe interference, install a filter capacitor or ferrite core on
the analog signal source side.

ES810 <20m |

0~10V/0~20mA

AO1

GND

PE

Figure 3-17 Wiring of AO1
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3.6 Wiring of Communication Signal EtherCAT

Host
controller

EtherCAT
communication

b0

o

0 0

o o o

o

o
e

o,

ES810

ES810
ES810

Essto |||

5 OND O ES810

Figure 3-18 Network topology
Table 3-7 Assignment of EtherCAT signal pins

Pin No. Assignment Description Pin layout

1 TX+ Transmitting data (+)

2 TX- Transmitting data (-) !
3 RX+ Receiving data (-) 2
4 . . 4
5 - - 5
6 RX- Receive data (+) 6
7 - ) 7
8 i i 8

Enclosure |PE Shield -
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3.7 Anti-interference Precautions for Electrical Wiring
3.7.1 Typical Wiring Example

The servo drive uses high-speed switch element in the main circuit. The switch noise may
affect the normal operation of the system due to improper wiring or grounding. Therefore, the
servo drive must be wired and grounded properly. An EMC filter can be added if necessary.

| |
| |
| Power Drive unit |
! supply unit !
| EMC et o IR H o+ u |
| filter | 2l o |5 v !
| g ——— T H - w |
| |
| ©] |
| |
I I
: Encoder :
| signal |
I interface I
I I
I I
| |
| |
| |
| @ © |
| |
| |
| |
I I
I I
| |

Grounding Grounding plate

Figure 3-19 Star-type wiring
3.7.2 Use of the EMC Filter

To prevent interference from the power cable and reduce impact of the servo drive on other
sensitive devices, install a proper EMC filter on the input side of the power supply according
to the input current. In addition, install an EMC filter on the power supply cable of peripheral
equipment if necessary. To ensure the performance of the EMC filter, abide by the following
requirements when installing and wiring the EMC filter.

1. Route the input and output cables of the EMC filer through different routes. Do not
bundle them together.

X Vv

AC
power N EMC

AC
power
supply

:J S|T e W J :J |

suppl: filter
EMC |:> PPy e
filter

-

)
)
)

Figure 3-20 Separate routing of EMC filter input and output cables
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2. Route the grounding cable and the output power cable of the EMC filter through
different routes.

AC - — R AC [ LR
power I EMC power
supply T filter S |sweply | EMC .
— T — ilter R .

P

777 777

Figure 3-21 Separate routing of the grounding cable and output power cable

3. Use a separate grounding cable as short and thick as possible for the EMC filter. Do
not share the grounding cable with other grounding devices.

N J R AC ) J R
AC " power -
power ~ EMC S supply EMC S
supply filter filter
| T |:> e T
Servo Servo Servo Servo
drive drive drive drive
77 Shield grounded 77 Shield grounded

Figure 3-22 Single-point grounding
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4. Grounding the noise filter inside the cabinet

If the EMC filter and the servo drive are installed in the same control cabinet, fix the EMC filter
and the servo drive on the same metal plate. Make sure the contact part is in good conductive
condition, and ground the metal plate properly.

|
| |
| |
I I
~ ! R :
AC A hd |
power I | EMC S Servo |
supply ! filter drive |
I T I
| | =) :
| \ |
I I
| L] |
I I
! L | Servo |
| drive |
| |
1 © 1
| |
| |
I I
I I
T I
I
I
I
|
|

I
. Shield grounded
éG d
roun: |ng: P

Figure 3-23 Grounding of the EMC filter

3.8 Instructions for Use of Cables

B Do not bend or subject cables to tension. The diameter of a signal cable conductor is
only 0.2 mm or 0.3 mm. Handle the cables carefully to prevent fracture.

B In cases where cables need to be moved, use flexible cables. Ordinary cables may be
easily damaged after being bent for a long time. Cables of low-power servo motors
cannot be used in cable drag chains.

B If the cable drag chain is used, ensure the following requirements are met.
1. The bending radius of the cable is at least 10 times its outer diameter.

2. Do not fix or bundle the cables inside the cable carrier. The cables can be bundled
and fixed only at two unmovable ends of the cable carrier.

3. Do not wind or twist the cables.
4. Ensure the duty cycle inside the cable drag chain is below 60%.

5. Do not use cables with different dimensions together. Otherwise, thin cables may be
broken under the gravity of the thick cable. If thick and thin cables need to be used
together, use a spacer plate to separate them.

Cable drag chain

Cable
Cable end

Figure 3-24 Cable drag chain

-54 -



3 Electrical Installation

xo0q A1syjeq Japoous 33njosqy

apss

iagram

D

iring

3.9 Overallw

uejlojon

TINM
N 1
+

2]qed UO1YIBUUOD Od

P1BOq 38433U1 3|GED |03U0I I0}OW OAIDS

Sujdwes
aimesadwsy
Juapuadapu|

ad

Wod
ola
za
T1a

upoigpea  N-d)

Keig d-ALM ans
ans Tov
YAYT ans

eIy [ah}

s &d
2% oa o0
22064

o[

aN9 Ty

10153UuU0d
uopeiny

-100
+104
aAve

EE]
d-D1d a8uei0

pieoq a2epa3u]
- 2|qe3 jo1uod

|_||§os onias
™
N

N

masekapum
o0, U4 O

3d

LA A €1 Aiddns sjamod Jv
o —x_y=—77 N08E3SRYd-331YL
n b —T1

40N

Jo1eIU0) IdNealg

NYD/Z€TSY

fiddns jamod 5aA b2
102343 01 pa1aUL0)

Aiddns jamod @A bz lewsrq

10351531
upiesg

NSO |3uimesg \VAV_

un

n
Jegsnq
wnje nc——
v
0 IE) I
e [0] & °
podu3 d |
Ppiedod —
2)qe33n)4 f@ aulyosew
9 o) Buipjow
ruonosful ayy jo
° ° N J13]]043U02 3SOH
1xealq ol
oy
dois on
N g 214 ooz ] .
d-ALM E N5V
XXXLYW0S XXXL¥IWOS XXX Ly IWOT
-018S3 o 01853 01853
XX-#0L1-1-9S 7
o\ £ TSHUN 1> Uone Lo Lg3sot3
I 79nuQg TaAuQ Ajddns jomod
S - % 0
62 @ < @ |
1eqsng C T

10351504

Josuas
aInssald -

Q7S]
—C)
—
QA
o[

dny

(A ) Aiddns
Jamod waishs

pasn Aiddns
Jamod jewpag

INH

10351504
3upjelg
21un Supfelq UING WASH/ZT

pasn jun

Supieiq jeusaixe
MSSE/09T/0TT

-55-



4 Operating Panel

4 Operating Panel

For details on the operating panel of the power supply unit, see the 810 Series Power Supply
Unit User Guide.

4.1 Introduction to the LED Operating Panel

Function indicator

RUN FWD ERRITCRPM A  vye
REV TUNE HZ

| l_—' I:I 11 [T | LeEDdisplayarea
,—C'. '-,. '-'. D.'-L':

® ® ® ® @
MODE A V¥ SHIFT ENTER

CHARGE & [

Keys

Figure 4-1 Appearance of the LED operating panel

The operating panel consists of the 5-digit 7-segment LEDs and keys. The operating panel is
used for display, parameter setting, user password setting and general functions operations.
The following table takes parameter setting as an example to describe the general functions of

the keys.
Table 4-1 Functions of keys

Key Name Function
L) MODE Used to switch among different modes and return to the
MODE previous menu.
L) . S
upP Used to increase the value of the blinking digit.
A
() S
DOWN Used to decrease the value of the blinking digit.
v
L) SHIFT Used to shift the blinking digit and view the high digits of|
SHIFT a number consisting of more than 5 digits.
9 ENTE Used to switch to the next menu and execute commands
ENTER such as saving parameter setpoints.

B LED display area

There are 5-digit LEDs on the LED operating panel to display the status, parameter, fault, and
monitoring information.
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Table 4-2 LED display and actual data

Actual Actual
data data

7 E P P

Actual

Display data

Display Display Display |Actual data

1,1

98

,_
<

55

(I

oMo oOowoo -2
>
O J |rrcox mmm

0
I
C
]
|-| 4
9
b

4.2 Display of the Operating Panel

B Mapping relation between the operating panel display and the objects operated by
the host controller

The mapping relation between the parameter (decimal) displayed by the operating panel and
the object dictionary operated by the host controller (hexadecimal, "Index" and "Sub-index")
is as follows.

Object dictionary index = 0x2000 + Parameter group No.

Object dictionary sub-index = Hexadecimal offset within the parameter group + 1
For example:

Display Object Dictionary Operated by the Host
Controller

H00-00 2000-01h

H00-01 2000-02h

HO01-09 2001-0Ah

HO1-10 2001-0Bh

HO02-15 2002-10h

The following parts only describe parameter display and settings on the operating panel
(decimal). You need to make conversion when setting parameters (hexadecimal) on the host
controller.

B The operating panel can display the running status, parameter, faults, and moni-
tored information during operation of the servo drive.

Status display: Displays the current servo drive status, such as servo ready or servo running.
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Parameter display: Displays parameters and their set values;
Fault display: Displays faults and alarms occurred on the servo drive.

Monitored value display: Displays values of monitoring parameters

Fault display

ENTER S

g MODE
()
MODE @

MODE ()} Switched to

Power-on Status Paramter Monitored value
display — display o0E display

O) ®

Set H02-32 to allow the mode

to be switched automatically
after the motor rotates.

Motor at a standstill

Figure 4-2 Switchover among different display modes
1. The operating panel enters the status display mode immediately upon power-on.

2. Press MODE to switch between different modes based on the conditions shown in the
preceding figure.

3. In status display, set H02.32 to select the parameter to be monitored. When the motor
rotates, the operating panel automatically switches to monitored value display. After
the motor stops, the operating panel automatically returns to status display.

4. In the parameter display mode, after you select the parameter to be monitored in
H02.32, the operating panel switches to monitored value display.

5. Once a fault occurs, the operating panel switches to fault display immediately, with
all the five digits blinking. Pressing the ENTER key stops the LEDs from blinking.
Keeping the ENTER key pressed down for three seconds triggers a reset operation.
Pressing the MODE key switches to the parameter display mode.

1 Statusdisplay

Display Name Applicable Scenario Description

- The servo drive is in the
— — initialization or reset status.
VL L reset After initialization or reset
(axis number not Servo drive Upon power-on is done, the servo drive
displaved in th initializing " 5
isplayed in the reset automatically switches to
status) other status.

—

—
——

The main circuit is not
The servo drive is powered on, and the
nr S i L
i initialized, but is not | servo drive is not ready
I} |Servonotready X «
ready. to run. For details, see “7

Troubleshooting”.
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Display Name Applicable Scenario Description
ry The servo drive is ready to
- l_ll Ready Servo drive ready run and waits for the enable
=Y | (Ready) signal to be sent from the
host controller.
mo Servo ON (S-ON) The servo drive is in the
1 Running ional acti .
A signal activated operational state.
(run)
Displays the present
operation mode of the servo
| drive in hexadecimal.
| 1: Profile position control
LtoA 3: Prof!le velocity mode
4: Profile torque mode
Control mode .
I 6: Homing mode
| 8: Cyclic synchronous
1 -
b position mode
9: Cyclic synchronous
velocity mode
Displays the status of the
I slave EtherCAT status
I . machine in the form of
1to8
N characters.
Communication s
status 1: Initialization
[ 2: Pre-operational
(] i 4: Safe-operational
8: Operational
I Port 1 Solid OFF: No
.| | connection PORT1 communication connection
indicator is detected in the physical
layer.
- Solid ON: Communication
Port0 PORTO connection is detected in
(I .| | connection the physical layer.
indicator

2 Parameter display

Parameters have been divided into 17 groups based on functions. The parameter can be locat-
ed quickly based on the group it belongs to. For details on the parameters, see “Appendix B

List of Object Dictionaries”.

4

B Param. group

Display

Name

Description
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XX: Parameter group

HXXYY Parameter group YY: Offset within the parameter group

For example, H02-00 is displayed as follows:

Display Name Description
Licrmnr H02-00 02: Parameter group
I I Y 00: Offset within the parameter group

B Display of negative numbers and numbers with different lengths
B Signed number of 4 digits and below or unsigned number of 5 digits and below

Such numbers are displayed in a single page (five digits). For signed numbers, the highest bit
represents the negative symbol.

For example, -9999 is displayed as follows:

|
|
S
|
i
|
S
U
ot

For example, 65535 is displayed as follows:

C

|

]
l-
7

|
—
—

B Signed number with more than 4 digits and Unsigned number with more than 5
digits
Such numbers are displayed from low-order bits to high-order bits on several interfaces (5

digits per interface) in the format of current interface + values on current interface. Hold down
SHIFT for more than 2s to switch to the next interface.

For example, -1073741824 is displayed as follows:

The first bit from left blinks —,
which indicates current page.

v v A
[ e I T I B I B -
SO ) i} R e B B ] 1l
Four low bits  1st page Four middle bits 2nd page A Four  3rd page

The first dot from the four low/middle bits lights up. E:tgsh

The second bit from the left of the four high bits displays
the negative symbol.

Figure 4-3 Display of 1073741824
For example, "1073741824" is displayed as follows:
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The first bit from left blinks —,
which indicates current page.

T P T TR B B TN I T 1
- e R RO B ) e,
Four low bits 1st page Four middle bits 2nd page Four high bits 3rd page

Figure 4-4 Display of "1073741824"

B Display of the decimal point

The segment "" indicates the decimal point. This segment does not blink.

Display Name Description
""_,"'_—,','_—,' Decimal point 100.0
B Display of parameter setting status
. Applicable .
Display Name Scenario Description
The servo drive is restoring
Finit parameters to default
p— ' Parameters are settings (Function Code
| ] 11 Restore T
I~ 1 11 | o default being initialized Initialize). After parameter
- . (H02-31=1). initialization is done, switch
settings
on the control power supply
again.
The user password
function is enabled
(H02-30), but a
wrong password is
D000 5\;:2; entered. The system
e g indicates an “Error”,
password -
requiring you to
enter the password
again.
Z FAIL One-key tuning The function of one-key
o . enabled tuning fails.

B Faultdisplay

1. The operating panel can display present or previous faults and errors. For details on

troubleshooting, see “7 Troubleshooting”.
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2. When a fault or an alarm occurs, the operating panel displays the corresponding fault or
error code immediately. When multiple faults or errors occur, the operating panel displays
the fault or error code of the highest fault level.

3. Setin HOB-33 the number of history faults to be viewed. View HOB-34 to display the select-
ed fault or alarm codes.

4. Set H02-31 to 2 to clear information about latest 10 faults or alarms saved in the servo

drive.
Display Name Description
— — A: The drive is in the stop state when the
reneronn alarm occurs. The alarm type is displayed.
P . E: The drive is in the stop state when the
Active fault code .
o fault occurs. The fault type is displayed.
[ N AN 941: Fault code
0: Fault sub-code

B Monitored value display
Group HOB: Parameters in this group are used to monitor the operating status of the servo
drive.
Set H02-32 (Default operating panel display). After the servo motor runs properly, the operat-
ing panel switches from servo status display mode to parameter display mode and displays
the parameters set in HOB-32.

Example: When
H02-32 is set to
00 and the motor
speed is not 0, the Name Unit Description Example
parameter value
of HOB-00 will be
displayed. Param.

Display of 3000 rpm:

The actual motor _"":""_""_'l

HOB-00 Actual motor rom speed after round- - .
speed P off is displayed, in | Display of -3000 rpm:

unit of 1 rpm. =Ininln)

oo,

4.3 Monitoring Parameters

Group HOB: The parameters in this group are used to monitor the operating status of the servo
drive.

Parameter display in group HOB is as follows:
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Param. Name Unit Description Example
Display of 3000 rpm:
Jrmnrnr
Actual motor Displays the actual motor speed after ' L’ L’ L’
HOB-00 rpm ieplay of -
speed round-off, in unit of 1 rpm. Display of -3000 rpm:
L _l nrnr
e
Display of 3000 rpm:
Jrnrnnr
Displays the present speed reference of the ' '—' L' L'
HOB-01 | Speed reference | rpm - -
servo drive. Display of -3000 rpm:
I _I i
I Ll.
Display of 100.0%:
1
Indicates the percentage of the actual
Internal torque ) P 8 ] L’ '_’, '_l
HO0B-02 reference 0.1% output torque of the motor to the rated Display of -100.0%:
torque of the motor. —
_arnrnn
o
For example, if DI1 is
Displays the level states of the eight DI optocoupler ON and DI2 to
terminals: DI7 are optocoupler OFF:
The upper LED segment ON indicates the corresponding binary
optocoupler OFF valueis "11111110"
| DI) sienal dby 1" The value of HOB.03 read in
Hop-3 | "Put(PY signa (expressed by "1"). the software tool is OXFE.

monitoring

The lower LED segment ON indicates
optocoupler ON

(expressed by "0").

The value of HOB-03 read by the software
toolis a hexadecimal.

Display on the operating
panel:

|
DI8 ‘ DI6 D\4 DI2

yuuﬁ
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Param. Name Unit Description Example
For example, if DO1 is
optocoupler ON and DO2 is
Displays the level states of the two DO p P
) high level:
terminals: The corresponding binary
The upper LED segment ON indicates valueis "10".
optocoupler OFF The value of HOB-05 read
DO signal (expressed by "1"). through the software tool
HOB-05 e - o is 0x2
monitoring The lower LED segment ON indicates . }
Display on the operating
optocoupler ON panel:
(expressed by "0").
The value of HOB-05 read by the software
toolis a decimal. =
High High Low
11 0
Display of 1073741824:
84
= |
Absolute ST
osition Reference | Indicates the present absolute position of
Hos-07 | " ) 'p ] P e B B N |
counter unit the motor (in reference unit). k] ] j ]
(32-bit decimal)
SHTFT
- 1M
o
Display of 360.0° :
Mechanical Displays the present mechanical angle of
HOB-09 plvsThep £ mnr
angle the motor. 1 L' L’
Rotation angle ) ) Display of 360° :
. Indicates the present electrical angle of the
HOB-10 | (Electrical ° . , E
motor.
angle) ! '_' '_’
Display of 3000 rpm:
Speed
‘ : ‘ . Jrrnr
information Indicates the speed corresponding to the ' '_, '_' '_'
HOB-11 | corresponding | rpm position reference per control cycle of the Display of -3000 rpm:
to input position servo drive.
reference = -' L,—,,,,—', ,’_,
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Param. Name Unit Description Example
Indicates the percentage of the average Display of 100.0%:
Average load PR—
HOB-12 " 0.1% load torque to the rated torque of the 1
ratio
motor. ooy
Display of 10000 in encoder
unit:
Encoder Deviation of the encoder position = Annn
osition Sum of input position references (encoder
P o Encoder . putp ( oo
HOB-15 | deviation . unit) -
unit O
counter Sum of pulses returned by the encoder (in SHIFT
(32-bit decimal) encoder unit) '—, n '—, [}
T
Display of 1073741824 in
Counts and displays the servo motor encoder unit:
position feedback (encoder unit). [} 8 -,
Note: ] C
When a motor with the absolute encoder is
Feedback pulse ) ) SHIET
. Encoder used, HOB-17 displays only the low 32-bit
HOB-17 | counter (32-bit . » -
. X unit data of motor position feedback. The actual | | [} 9 [ ]
decimal display) » . " ] 1 1
motor position feedback can be obtained -
by HOB-77 (absolute position low 32 bits of 9
HIFT
absolute encoder) and HOB-79 (absolute -
position high 32 bits of absolute encoder). B l ,-'
1
Display of 429496729.5s:
ic95
Keep SHIFT key
Total power- ) pressed down
. . Counts and displays the total power-on
HOB-19 | ontime (32-bit |0.1s . . C’ (]
. time of the servo drive. 1 71 1
decimal) - '
Keep SHIFT key
pressed down
- (|
1C
Display of 4.60 A:
Phase current Indicates the RMS value of the phase
HOB-24 0.01A

RMS value

current of the servo motor.

lll_lt”_,
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Param. Name Unit Description Example
Display of 540.0 V rectified
HoB-26 | B it 01V Indicates the DC bus voltage of the main from 380 V:
- us voltage . R —
& circuit. Il L '_’ ’_, ,—'
I Y}
Display of 27°C :
Module Displays the temperature of the power p—
HOB2T t o :ly' id thp dri i '_'c, !
emperature module inside the servo drive. l-' |
Used to select the previous fault to be
viewed.
0: Present fault 0: Display of present fault:
HOB-33 | Fault log - 1: Last fault (]
2:2nd to last fault '_l
9: 9th to last fault
If HOB-33 =0, HOB-34 =
Fault code set Indicates the fault code selected by HOB-33. A.941.0, the current fault
ault code se de is 941. Display:
HOB-34 by HOB-33 - When there is no fault, the value of HOB-34 codets spfay
Y is displayed as "E+Fault sub-code.000." F' C’ L’ , | '
| JRO U R A}
If HOB-34 =A.941.0
HOB-35=107374182.4,
indicating the present fault
code is 941 and the total
operating time of the drive
is 107374182.4s when the
fault occurred.
Indicates the total operating time of the
Time stamp of drive when the fault displayed in HOB-34 ,’ E’ '-j ,—”
HOB-35 | the selected s occurs. = *
fault When no fault occurs, the displayed value SHIET
of HOB-35is "0". _' _' _’ |
SR A B | Ll
SHTFT
1N
(W]
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Param. Name Unit Description Example
Display of 3000 rpm:
Motor
J Indicates the servo motor speed when the ' 1
speed upon
P P fault displayed in HOB-34 occurs. ' '—, '—' '—,
HOB-37 | occurrence of rpm . - ; N
When no fault occurs, the displayed value | Display of -3000 rpm:
the selected
ol of HOB-37 is "0". - _, mrnr
ault L' L' L'
Motor phase U Indicates the phase U winding current
current upon effective value when the fault displayed in | Display of 4.60 A:
HOB-38 | occurrenceof | 0.01A HOB-34 occurs. I '_,E (]
the selected When no fault occurs, the displayed value '—' ' ! L'
fault of HOB-38is "0".
Motor phase V Indicates the phase V winding current
current upon effective value of the motor when the fault | Display of 4.60 A:
HOB-39 | occurrenceof | 0.01A displayed in HOB-34 occurs. I~ il E (]
the selected When no fault occurs, the displayed value '—' Le '_
fault of HOB-39is "0".
B Indi he D f th i
us voltage ndicates the DC bus voltage of the main Display of 537.0 V rectified
upon circuit when the fault displayed in HOB-34 | ¢ 0 380y
HOB-40 | occurrence of v occurs.
, [N l_ oy i
the selected When no fault occurs, the displayed value ,_, ' ] ,_,
fault of HOB-40 is "0".
For example, when the
value of HOB-41 read in the
Indicates the optocoupler status software tool is 0x31,
nout terminal corresponding to the eight DIs when the the corresponding binary
nput termina e "
P fault displayed by HOB-34 occurs. value s "00110001".
HOB-41 | state on - L Display on the operating
View in the same way as HOB-03. .
selected fault . panel:
When no fault occurs, all DOs are displayed on
) 3 ) DI8 ‘ DIS ‘ DI4 DI2 |
as low level in HOB-41 (indicated by the L:;L L L:;L i:i
decimal value 0). o 07 ’ i
Indicates the optocoupler status
Output terminal corresponding to the two DOs when the Display of HOB-42=3:
status upon fault displayed by HOB-34 occurs.
HOB-43 | occurrence of - View in the same way as HOB-05.

the selected
fault

When no fault occurs, all DOs are displayed
as low level in HOB-42 (indicated by the

decimal value 0).

Low HighHigh
011
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Param. Name Unit Description Example
Display of 10000 in
reference unit:

Position deviation = Sum of input position
Position ¢ putp '—’ ’—' ,_' '_'
references :
deviation Reference -t ‘—, l—' '—, '—’
HOB-53 . (reference unit) -
counter unit J
. . Sum of pulses fed back by the encoder (in SHIFT
(32-bit decimal) .
reference unit) ‘ '—’ '—’ ,—, !
N NN NN
Display of 3000.0 rpm:
J
SHIFT
Actual motor Indicates the actual motor speed, in unit of
HOB-55 0.1rpm
speed 0.1rpm. -3000.0 rpm
aoao
o)
SHIFT
Display of 540.0 V:
Control circuit Displays the DC voltage of the control pu— pu—
HOB-57 0.1V o cunrinr
bus voltage circuit. 11 L’ ,_'
Display of 2147483647 in
encoder unit:
3 E u ]
| |
Mechanical
Displays the mechanical absolute position SHET
HOB.58 absolute Encoder (low 32 bits) wh bsolut deri
- ow its) when an absolute encoder is
position unit - LI AN
. used. " 1 1
(low 32 bits)
SHTFT
-y
]
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Param. Name Unit Description Example
Mechanical . . » Display of “-1” in encoder
Displays the mechanical absolute position .
absolute Encoder ) ) | unit:
HOB-60 » . (high 32 bits) when an absolute encoder is
position unit ]
. . used. N |
(high 32 bits) =
Number of
Example: 32767
absolute Displays the present number of revolutions
HOB-70 r -7 = ]
encoder of an absolute encoder. ] ] ]
revolutions
Display of "8388607” in
. encoder unit:
Single-turn
position . . . 8 5 .
Encoder Displays the single-turn position feedback of| |« L' I
HOB-71 | feedback of ) !
unit an absolute encoder. o]
an absolute SHIFT
encoder B g = 8
Display of 2147483647 in
encoder unit:
3547
Absolute Displays the absolut: ition (low 32 bits) |
isplays the absolute position (low its o
encoder Encoder Py P ) SHIFT
HOB-77 . of the motor when an absolute encoder is
position (low 32 | unit - [ ]
. used. [ ]
bits)
SHJ\FT
-y
I
Absolute Display of “-1” in encoder
Displays the absolute position (low 32 bits) i
encoder Encoder Py P . unit:
HOB-79 » . . of the motor when an absolute encoder is
position (high unit ]
. used. } |
32 bits) -"
Display of "2147483647” in
encoder unit:
| 17
Single-turn O | L' ]
position Displays th ition feedback of th )
isplays the position feedback of the -
feedback of the | Encoder P y' P ) SHIFT
HOB-81 ) . . mechanical load (low 32 bits) when the
load in rotation | unit ] ) R | N
absolute system works in the rotation mode.| | "~ 1 |
mode (low 32
bits) SHIFT

- i
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Param. Name Unit Description Example
Single-turn
position ) B Display of "1” in encoder
Displays the position feedback of the unit:

feedback of the | Encoder
HOB-83 mechanical load (high 32 bits) when the

load in rotation | unit ]
. absolute system works in rotation mode. [

mode (high 32 =

bits)

Example: 1073741824 in
referent unit

. 1824

Single-turn . . »
" Displays the mechanical absolute position SHIET
position of the | Reference . .
HOB-85 . . . when the absolute system works in rotation
load in rotation | unit NP | 0
mode. -~ ]
mode
SHTFT
- 1M
(RN
Display of 27°C :
Motor . -—
HOB-88 : " °C Indicates the motor temperature. ] IE, _,
emperature [N} ]
4.4 Parameter Setting

You can set parameters through the operating panel. For details on parameters, see “Appendix
B List of Object Dictionaries”. The following figure shows how to switch from position control
mode to speed control mode using the operating panel after power-on.

Servo status display

Servo ready ~ LI
r _
oo
oot °
°
X A oz
Parameter = 1~ ° =1
group display "_'l" '," I' > ’—"" "'—’ «
T
P
® ®©
v <1,
Offset within the group 1 Jrmnn
LI ]
auree
L)
A\ v pary
Parameter display | ® (]
»
1 M|
o
L)
X MODE
Parameter setting done I Jrrm ®
rrn e

Figure 4-5 Example of parameter setting
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1. MODE: Used to switch the display mode and return to the previous interface.
2. UP/DOWN: Used to increase or decrease the value of the blinking bit.

3. SHIFT: Used to shift the blinking bit.

4. ENTER: Used to save present setpoint or switch to the next interface.

After parameters are set, the parameter group interface is automatically displayed (interface of
H02-01).

4.5 User Password

After the user password function (H02-30) is enabled, only the authorized user can set parame-
ters. Other operators can only view the parameter.

1 Setting the user password
The following figure shows how to set the password to "00001".

[ stat )

Power on

See the

,_' ,_, :, :’ '_, setpoint
e, e of H02-30.
M e s | [ _
g
& Tves "ENTER" key
aIxlalnlN . inputthe ainininln]
LILILI LD 1 pasoword set password NN}
) l "ENTER"key
OO 1M s e v e | O _
I~ l':l' H ',_l' disayes. IR ol m Y
l Power on again [ Yes
User
password
is activated.
/' ~ %Returr\vto the
[ End interface of
H02-31.

Figure 4-6 Procedure for setting the user password

@ Ifthe last bit does not blink, the access to parameters is password
protected. If the last bit blinks, password is not needed or the password

y entered is correct.

NOTE @ To change the user password, enter the current password first to authorize
the access to parameter settings. Enter H02-30 again, and then set a new
password according to the method described in the preceding figure.

2 Disabling the user password

-71-



4 Operating Panel

Enter the current user password, and set H02-30 to "00000". The user password is canceled.

4.6 Trial Jog

A\ cauTion

@ When using the jog function, set the S-ON signal of the servo drive to OFF. Otherwise, this
function cannot be used.

The jog function can be used in trial run of the servo drive and motor.

1 Operation method

Start

o L
[ I A B |

i ‘ai=Inln)

v ooy

Set the initial motor

speed for jogging, which
will be displayed on <«
the operating panel.
®
i

L)

-|\

‘~
-
~'
I
-

N
"A [V key

Set the motor speed

for jogging, which
will be displayed on 7N
the operating panel. ENTER
o

lmy Iy I
[

[When "JOG" is displayed,| ,
itindicates the motor

is energized and the jog bt -— -
function is available.

. . A
L A /V" key Q¢ ¢Q)

Make the motor
run reversely/forwardly.

Figure 4-7 Procedure for setting jog operation

-72-




4 Operating Panel

@ Press the UP or DOWN key to increase or decrease the jog speed. After
QO exiting from the jog mode, the initial speed applies.

@ Press key UP or DOWN to enable the servo motor to rotate in forward
NOTE or reverse direction. After you release the key, the servo motor stops
immediately.
2 Exiting from jog
Press the MODE key to exit from jog and return to the previous menu.

4.7 Dl and DO Function Setting

There are four DIs and two DOs in the ES810 series drive. Parameters in groups H03 (DI func-
tion assignment and logic selection) and H04 (DO function assignment and logic selection)
can be set and changed through the operating panel.

1 DI/DO Function Assignment

Code‘ Name ‘ Function ‘ Description Remarks

Consisting of three digits, with the first one (from left to right) indicating the axis number, and the last two
indicating the terminal function
Function of input signals

Disabled - Servo motor The S-ON function is only active in non-
disabled in local mode bus control mode.
01 |SON Servo ON Enabled - Servo motor The corresponding terminal logic must
enabled in local mode be level-triggered.
Enabled - Forward driving Overtravel prevention applies when the
Positive inhibited load moves beyond the limit.
14 |p-OT R . . . -
limit switch | Disabled - Forward driving  |The corresponding terminal logic is
permitted recommended to be level-triggered.
Enabled - Reverse driving Overtravel prevention applies when the
Negative  |inhibited load moves beyond the limit.
15 |N-OT ATV . . . -
limit switch | Disabled - Reverse driving The corresponding terminal logic is
permitted recommended to be level-triggered.
The corresponding terminal logic must
be level-triggered.
If the logic is set to 2 (Rising edge-
Disabled - Mechanical load tnggerec!), the servo dﬁve changesitto 1
) (Active high) automatically.
beyond the home switch o .
. Home If the logic is set to 3 (Falling edge-
31 |HomeSwitch . range ) . .
switch A triggered), the servo drive changes it to 0
Enabled - Mechanical load ” .
within the home switch range (Active low) automatically.
&%if the logic is set to 4 (Rising/Falling edge-
triggered), the servo drive changes it to 0
(Active low) automatically.
Functions of output signals
Readyto |Enabled - Servo ready .
01 |S-RDY switchon |Disabled - Servo not ready The servo drive is ready to run.
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Code Name Function Description Remarks
Inactive: Absolute value of
filtered motor speed lower
Motor than the setpoint of H06.16

02 |TGON rotation Active: Absolute value of )
filtered motor speed reaching
the setpoint of H06.16
Enabled - Alarm occurred on

10 |WARN Alarm the servo drive

Disabled: No alarm reported
or the alarm has been reset
Enabled - Fault occurred on
the servo drive

11 |ALM Fault Inactive: No fault occurred -
on the servo drive or the fault
has been reset

Active: Dynamic braking

dynamic occurred

21 |bB_OUT braking . . .
. Inactive: Dynamic braking
signal

not occurred

2 DI function setting (Taking H03-02 as an example)

Parameters in HO3 group are set through the last two digits, which are used to assign functions
to terminals, as shown in the dotted box below.

Servo status ready

Servo ready r L" <
- |——— === 1
M;E o I 31 :
Parameter '_' l';l ;) N ‘_’ r —' | T
groupdisplay =g L [y | Terminal function I
wor e A | 31: Home function switch |
L 'Q ® |_ |
Offset within the group [N} '] :’ S
Mo JuC
m;n
v v L A« [ N
Parameter display mne L (]
(4] 2!
' .
Parameter setting done "_,l ,l_’l :" ,'_,l __,[

Figure 4-8 Procedure for DI function setting

For example, to set DI1 as the home signal of the module, set parameter H03-02 to 31 through
the software tool or the operating panel, as shown below:
H03-02 =31

/@ @ Setthe DI terminal logic based on the hardware switch used.
NOTE

3 DO function setting (taking H04-00 as an example)
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Parameters in H04 group are set through the last two decimal digits, which are used to assign
functions to terminals, as shown in the dotted box below.

Servo status display
Servo ready

Parameter group

display

Offset within the group

Parameter display

Parameter setting done

@
v
-
-
-
_ 5
-

Terminal functoin
11: Faultsignal

¢ ¢ . L ———__ !
rr,
AR AN
L;x
v L A« va PN
nee 11
L 04
. ®
r_r
re e

Figure 4-9 Procedure for DO function setting

For example, to set DO1 as the fault signal of the module, set parameter H04-00 to 11 through
the software tool or the operating panel, as shown below:

H04-00=11

N
Q @ Setthe DO terminal logic based on the hardware switch used.

NOTE
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5 Communication Network Configuration

( = )

Import XML.

A,

Set system
parameters.

A,

Configure
communication
parameters.

Configure PDOs.

A,

Start remote
node.

A 4

End

Figure 5-1 EtherCAT configuration flowchart
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5.1 Overview of EtherCAT Protocol

EtherCAT features high-performance, low cost, easy use and flexible topology. It is applicable
to industrial applications requiring ultra high-speed 1/0 network. EtherCAT adopts standard
Ethernet physical layer with twisted pairs or optical fibers (100Base-TX or 100Base-FX) as the
transmission media.

An EtherCAT system consists of the master and the slave. The master requires a common net-
work adapter, and the slave requires a special slave control chip, such as ET1100, ET1200, and
FPGA.

EtherCAT can process data at the I/O layer,
-Without any sub-bus
-Without gateway delay.
-All-in-one system
@ includinginput/output devices, sensors, activators, drives, and display...
-Transmission rate:
@ 2x100 Mbit/s (high-speed Ethernet, full duplex mode).

-Synchronization: synchronization jitter < 1 us (with 300 nodes between two devices and 120
m cable)

-Update time:
@® 256DI/DOs: 11 us
1000 DI/DOs distributed in 100 nodes: 30 us =0.03 ms
200 analog 1/Os (16-bit): 50 us, sampling rate 20 kHz
100 servo axes (8 byte IN+8 byte OUT for each): 100 us =0.1 ms
12000 digital I/Os: 350 ps

To support more types of devices and applications, the following EtherCAT-based application
protocols are formed:

- CANopen over EtherCAT (CoE)

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

-FoE (File over EtherCAT)

The slave only needs to support the suitable application protocol.
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] oo| |06 o]
Programmable controller MAX RTU: 5 D I bt I it
AM600 D oo| |0o| |oo|
Hybrid in One RTU: 1 Analog = 4 Digtigal
i1387 IL0
oo| (o] [oo
EL D 00 oo oo
=& eo| o of 0
g MAX Analog Modules in One RTU: 4
o2 oo] [oo| [oe| oo
B R1) |os| oo [oo| |eo]
i 00| 00| |00 oo
B oo [00| |oo| |oo]
—7J =7

ES810

p to 64 slaves can be connected
-1

ES810 |

Figure 5-2 EtherCAT networking
5.2 System Parameter Setting

Set the parameters of the servo drive so that it can access the EtherCAT fieldbus network cor-

rectly.
Object Object
dictionary | dictionary Name Value Default

Index Sub-index
0: Speed control mode
1: Position control mode
2: Torque control mode
3: Speed control mode or torque
control mode
4: Position control mode or speed

2002 01h Control mode control mode 9

5: Position control mode or torque
control mode

6: Position control mode, speed
control mode, or torque control mode
7: Absolute position system mode

8: CANopen mode

9: EtherCAT mode
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Object Object
dictionary | dictionary Name Value Default

Index Sub-index
Save param.e.ter 1: Not save
values modified

200C o0bh through 2: Save 2XXXh parameters 3
e 3: Save 6XXXh parameters
communication 4: Save all parameters
to EEPROM | P

Before saving parameters to EEPROM, set 200C-0Dh to a proper value. Otherwise, parameters
will be restored to default values at next power-on.

5.3 EtherCAT Communication Basis
5.3.1 EtherCAT Communication Specifications

Item Specification
Communication protocol IEC 61158 Type 12, IEC 618007 CiA 402 Drive Profile
SDO SDO request, SDO response
PDO Variable PDO mapping
Profile position mode (PP)
Application Profile velocity mode (PV)
layer Profile torque mode (PT)
CiA402 Homing mode (HM)

Cyclic synchronous position mode (CSP)
Cyclic synchronous velocity mode (CSV)
Cyclic synchronous torque mode (CST)

Transmission | ;05 acE TX (IEEES02.3)

Physical protocol
layer Maximum distance | 100 m
Interface RJ45x 2 (INT, OUT)

5.3.2 Communication Structure

The EtherCAT protocol support multiple protocols at the application layer. The servo drive
uses the IEC 61800-7 (CiA 402) — CANopen drive profile.

The following figure shows the EtherCAT communication structure at CANopen application
layer.
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Application Object dictionary
layer

COE
EtherCAT
sEi ‘ SDO H PDO ’
machine

[ Register ] [ Mailbox ] [Processdata]
ESC DPRAM

Link layer

( Physical layer J

Figure 5-3 EtherCAT communication structure at CANopen application layer

The object dictionary in the application layer includes communication parameters, applica-
tion process data, and PDO mapping data. The process data object (PDO) consists of objects
in the object dictionary that can be mapped to the PDO. The contents of the process data are
defined by the PDO mapping. Process data communications cyclically reads and writes the
PDO. In the SDO mailbox communication, the communication objects and PDO objects are
being accessed and modified non-cyclically.
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5.3.3 State Machine

The following figure shows the state transition diagram of EtherCAT.

Init
AN AN
(IP) ﬂ W (PD)
Pre-Operational (SI)
A\
) (PS)ﬂ H (SP)
(OP) Safe-Operational

(SO)ﬂ W (0s)
Operational

Figure 5-4 EtherCAT state machine

The EtherCAT state machine must support four states and coordinates the state relationship
between the master and slave applications during initialization and operation.

Init: Initialization, shortened as |

Pre-Operational: Shortened as P

Safe-Operational: Shortened as S

Operational: Shortened as O

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

State and Transition

Operation

No communication is available in the application layer, and the master can

Init (1) only read and write the EtherCAT slave controller (ESC) register.
Master configures the slave addresses;
P Configuring mailbox channels;

Configuring distributed clock;
Requesting for the Pre-Operational state

Pre-Operational (P)

Service Data Object (SDO) in the application layer

PS

The master initializes PDO mapping through mailbox communication.

The master configures the Sync Manager channel used during process data
communication.

The master configures the FMMU.

Requesting for the Safe-operational state
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State and Transition Operation

Process data communication is available, but the system only allows input
and inhibits output (SDO, TPDO).

The master sends valid output data to make a request for the “Operational
state”.

Safe-Operational (S)

SO

Both input and output are valid.
Operational (O) Mailbox communication can still be used.
(SDO, TPDO, RPDO)

5.3.4 Process Data Object (PDO)

PDO data is transmitted in the producer-consumer model. PDO can be divided into RPDO
(Reception PDO) and TPDO (Transmission PDO). The slave receives the master commands
through the RPDO and feeds back the slave state through TPDO.

RxPDO:

Control word, target position
Master Slave
TxPDO:

Status word, position feedback

D —

1. PDO mapping parameters

The PDO mapping indicates the mapping relation between the object dictionary and the PDO.
1600h to 17FFh are RPDOs, and 1A00h to 1BFFh are TPDOs. The ES810 series servo drive pro-
vides six RPDOs and five TPDOs, as listed in the following table.

RPDO 1600h Mutable mapping
(6) ) .
1701h to 1705h Fixed mapping
TPDO 1A00h Mutable mapping
() 1B01h to 0x1B04h Fixed mapping

a) Fixed PDO mapping
The servo drive provides five fixed RPDOs and four fixed TPDOs.
The following table lists the typical instances of RPDOs and TPDOs.

Ope:ratlon mode PP/CSP
available

Three mappi bjects (8 byt
oih pping objects (8 bytes)
(RPDO258) 6040h (Control word)

607Ah (Target position)
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1B01h
(TPDO258)

Eight mapping objects (24 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
6077h (Torque actual value)

60F4 (Following error actual value)
60FD (DI status)

Operation mode
available

PP/PV/PT/CSP/CSV/CST

1702h
(RPD0259)

Mapping objects (7 mapping objects, 19
bytes)

6040h (Control word)
607Ah (Target position)
60FFh (Target velocity)
6071h (Target torque)
6060h (Modes of operation)
607Fh (Max. profile velocity)

1B02h
(TPDO259)

Nine mapping objects (25 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
6077h (Torque actual value)

6061h (Modes of operation display)
60FD (DI status)

Operation mode
available

PP/PV/CSP/CSV

1703h
(RPDO260)

Mapping objects (7 mapping objects, 17
bytes)

6040h (Control word)

607Ah (Target position)

60FFh (Target velocity)

6060h (Modes of operation)

60EOh (Positive torque limit value)
60E1h (Negative torque limit value)

1B03h
(TPDO260)

Ten mapping objects (29 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
6077h (Torque actual value)

60F4 (Following error actual value)
6061h (Modes of operation display)
60FD (DI status)

Operation mode
available

PP/PV/CSP/CSV
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Eight mapping objects (19 bytes)
6040h (Control word)

607Ah (Target position)

1705h 60FFh (Target velocity)

(RPD0262) 6060h (Modes of operation)
60EOh (Positive torque limit value)
60E1h (Negative torque limit value)

60B2h (Torque offset)
Ten mapping objects (29 bytes)

603Fh (Error code)

6041h (Status word)

1B04h 6064h (Position actual value)
(TPDO261) 6077h (Torque actual value)

6061h (Modes of operation display)
60F4 (Following error actual value)
606C (Velocity actual value)

b) Variable PDO mapping

The servo drive provides one variable RPDO and one variable TPDO.

Variable Max. number Max.
Index of mapping length of Default mapping object
PDO .
objects the byte

6040h (Control word)

RPDOL 1600h 10 40 607Ah (Target position)
603F (Error code)
6041 (Status word)

TPDOL 1A00h 10 40 6064 (Position actual value)
60FD (DI status)

2. Sync manager PDO assighment

Several PDO mapping objects are included during EtherCAT cyclic data communication. The
CoE defines the PDO mapping object list of the sync manager with 0x1C10 to 0x1C2F. The
PDOs can be mapped to different sub-indexes.

The servo drive supports one RPDO and one TPDO, as described in the following table.

e | S Description
index
0x1C12 | 01h Use one of 0x1600 and 0x1701 to 0x1705 as the actual RPDO.
0x1C13 | 01h Use one of 0x1A00 and 0x1BO01 to 0x1B04 as the actual TPDO.

3. PDO configuration

PDO mapping parameters include pointers of process data that corresponds to PDO and that
to be sent or received by PDO, including index, sub-index, and mapping object length. The
sub-index 0 indicates the number (N) of mapping objects in the PDO, and the maximum length
of each PDO is 4N bytes. One or multiple objects can be mapped simultaneously. Sub-indexes
1to N indicate the mapping content, The following defines mapping parameters.
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Bit 31 ... 16 |15 |... 8 7 0

Definition | Index Sub-index Object length

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

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

For example, the mapping parameter of the 16-bit control word 6040h-00 is 60400010h.
@ Observe the following procedure for PDO mapping:
Follow the following PDO mapping configuration:

1: Invalid PDO (Write 0 to sub-index 00h of 1C12h or 1C13h.)

Clear the original mapping content. All the original mapping content of the PDO is cleared
when 0 is written in sub-index 00h of the mapping object.

Write the PDO mapping content. Write the content in sub-indexes 1 to 10 according to the
preceding mapping definition.

Write the total number of PDO mapping objects. Write the number of mapping objects in
sub-index 0 of the mapping object.

2:Valid PDO (Write 1 to sub-index 00h of 1C12h or 1C13h.)

@ Configure the PDO only when the EtherCAT state machine is in Pre-
operation state ("2" displayed on the operating panel). Otherwise, an error
is reported.

€ PDO configuration parameters cannot be saved in EEPROM. Configure

QS the mapping objects again after each power-on. Otherwise, the mapping
Q objects are default servo drive parameters.
NOTE @ An SDO fault code will be returned when the following operations are
under execution:

Modify PDO parameters in status other than pre-operational.

Write a value outside the range of 1600/1701-1705 to 1C12h. Write a value
outside the range of 1A00/1B01-1B04 to 1C13h.

5.3.5 Service Data Object (SDO)

The EtherCAT SDO is used to transfer non-cyclic data, such as communication or running
parameter configurations of the drive. The CoE service type includes emergency message,
SDO request, SDO response, TxPDO, RxPDO, remote TxPDO transmit request, remote RxPDO
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transmit request, and SDO information.
The ES810 supports SDO request and SDO response.
5.3.6 Distributed Clock (DC)

The distributed clock (DC) enables all EtherCAT devices to use the same system time and
allows tasks to be executed synchronously among all the devices. A slave can generate syn-
chronous signals according to the synchronized system time. The ES810 supports only the DC
synchronization mode. The synchronization cycle is determined by SYNCO. The cycle varies

according to the motion mode.

5.3.7 Status Indication

Control mode
1: Profile position mode

3: Profile velocity mode

4: Profile torque mode

6: Homing mode

8: Cyclic synchronous position mode
9: Cyclic synchronous velocity mode
A

Port 1 connection indication : Cyclic synchronous torque mode

I U I |l I l I L0 0

00 00 0 0 (N | l

- O - @) O C) O

V v
>ort 0 connection Communication status
indication 0 : Meaningless® Sefvo state:

1 : Initialing state nr- not ready
2 : Pre-operational state ry : ready
4 : Safe-operational state m.run
8 : Operational state

Figure 5-5 Status indication diagram

y @ |Ifthevalue 0is displayed, no value or 0 is written to H6060.
NOTE

1. Communication connection status
The connection status of the two RJ45 ports is indicated by "-" on the upper and lower part of
the first left LED. The upper "-" indicates the status of PORT1, and the lower "-" indicates the
status of PORTO.

Solid OFF: No communication connection is detected in the physical layer.

Solid on: Communication connection is detected in the physical layer.

2. Communication operation status

When the communication and servo drive status and the communication connection status
are displayed on the same interface, the 2nd left LED indicates the EtherCAT state machine sta-
tus of the slave, as described in the following table.
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Status of EtherCAT state machine

Status SDO | RPDO | TPDO Description Display
Initialization | No No No qunjun!catlon 1: Solid ON
initialization
Pre- 'Nt.et.vvc?rk configuration 2: LED blinking at an interval
operational Yes No No |initialized of 400 ms
P SDO available
. 4: LED blinking at interval of
o esrzi(iac;nal Yes No Yes iE)(c)L;Tr:(l))(% z\r/]:ilgsltenbumd 1200 ms (ON for 200ms and
P OFF for 1000 ms)
Operational | Yes Yes Yes | Normal operational state 8: Solid ON

3. Servo operation mode display

The 3rd LED from left displays the current operation mode of the servo drive in hexadecimal,

without blin

king.

The operation modes are as follows:

Modes of operation (6060h)

Display

1: Profile position mode

1

3: Profile velocity mode

4: Profile torque mode

6: Homing mode

8: Cyclic synchronous position mode

9: Cyclic synchronous velocity mode

3
4
6
8
9

4. Servo status display

The 4th and 5th LEDs from left display the servo status of the slave in characters.

The servo status includes the following.

Status Description Display
“C C
Reset Initialization '— llo— —' '— ’— reset
Initialization is done. The control circuit
Not read is switched on but the main circuit is not R
Y switched on. 11
Not ready
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Status

Description

Display

Ready

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

- em’ |y

-
The character "y" blinks when the
motor speed is not 0 rpm.
When the communication layer is in
the pre-operational or safe-operational
state, the blinking frequency is the
same as that of characters "2" or "4" (see
"communication status" in the previous
page for details).
When the communication layer is in
Init or Operational state, the blinking
frequency is 2 Hz.

Operational

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

- e |
I 0

blinks when the motor

The display "n
speed is not 0.

When the communication layer is in

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

When the communication layer is in

Init or Operational state, the blinking
frequency is 2 Hz.
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5.3.8 Overview of CiA402

The ES810 can run in the specified status only when it is instructed according to the flowchart

defined in CiA402.

¢ |@

Start LG}

o Stop at fault
Initializing 12
Fault

[ 1] l@

No servo fault

® 0

Servo ready

e v 6 O

Wait for S-ON (8] ©

Quick stop o e

Servo running

Figure 5-6 Switchover of the CiA402 state machine

See the following table for descriptions of different status.

Initialization

Initialization of the servo drive and internal auto-inspection are done.
Parameters cannot be set and the driving function cannot be executed.

No fault

No fault exists in the servo drive or the fault has been cleared.
Parameters can be set.

Ready to switch on

The servo drive is ready to run.
Parameters can be set.

Wait for the S-ON
signal

The servo drive is waiting for the S-ON signal.
Parameters can be set.

Operational

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

Only parameters whose "Effective time" is "During operation" can be set.
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Quick stop

Quick stop is activated and the servo drive is in the process of quick stop.
Only parameters whose "Effective time" is "During operation" can be set.

Stop at fault

Afault occurs and the servo drive is in the process of stop.
Only parameters whose "Effective time" is "During operation" can be set.

Fault

The stop process is done and all the drive functions are disabled. Parameters
can be modified for troubleshooting purpose.

5.3.9 Basic Features

1. Interfaces

The EtherCAT cables are connected to the network ports (IN and OUT) with metal shield. The
electric characteristics are compliant with IEEE 802.3 and 1SO 8877 standards.

1 8 1 8
IN ouT
Pin Assignment Description

1 TX+ Transmitting data (+)
2 TX- Transmitting data (-)
3 RX+ Receiving data (-)
4 NULL Not connected
5 NULL Not connected
6 RX- Receiving data (+)
7 NULL Not connected
8 NULL Not connected
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2. Topology connection

The EtherCAT communication features flexible topological structure, as shown in the following
figures.

Linear Connection

Master

1 8 1 8 1 8 1 8 1 8

e e
IN ouTt IN ouT

Redundancy ring topology

Master
1 8 1 8

1|8 1 8 1 8 1 8 1 8 1| 8
IN ouT IN ouT IN ouT

3. Communication cables

The EtherCAT communication cable must be Ethernet Category 5 (L00BASE-TX) network cable
or high-strength shielded network cable. The cables used for the servo drive must also be net-
work cable, with length shorter than 100 m. The shielded network cable enhances the anti-in-
terference capacity of the system.

4. EMC standards

The servo drive complies with the following standards:
IEC/EN61800-3:2004 (Adjustable speed electrical power drive systems---part 3: EMC require-
ments and specific test methods).
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6 Commissioning Software

6.1 Basic Settings

Table 6-1 Servo drive setting flowchart

Procedure

Operation

Remarks

Start

Step 1

Pre-operation
Inspection

Wiring check

Environment and mechanical
condition check

Step 2

Power-on

1. Connect the power supplies
of the control circuit and main
circuit.

S-ON inactive

Step 3

Motor parameter
setting

Set motor encoder model.

After setting parameters, keep the
MODE key pressed down for 3s to
enter software reset.

Step 4

Jog

Jog triggered through the operat-
ing panel

Jog triggered through the host
controller

Press the UP key
to make the motor
run forwardly and
the DOWN key to
make the motor
run reversely.

Step 5

Stop

S-ON signal inactive
Stop at fault
Stop at overtravel

Emergency stop

End

6.1.1 Pre-operation Inspection

Check the following items before operating the servo drive and the servo motor.

Table 6-2 Pre-operation checklist

Log No. Description
Wiring
0 1 The servo drive input terminals + and - are connected to the power supply,
with the input power supply ranging from 537 VDC to 679 VDC.
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Log No. Description

The motor main circuit output terminals U, V, W of the servo drive are

O 2 connected to the power cables U, V, W of the servo motor in correct phase
sequence.

O s The control signal cables, such as the brake signal cables and overtravel
protection signal cables, are connected properly.

0 |4 The servo drive and servo motor are grounded properly.

|5 The cable tension is within the specified range.

U 6 All the wiring terminals are insulated properly.

Environment and Mechanical Conditions

There are no unwanted objects (such as cable terminals and metal
O 1 chippings) that may cause short circuit of the signal cable and power cable
inside or outside the servo drive.

The servo drive and the external braking resistor are placed on

o |2
incombustible objects.

O s The servo motor is installed properly. The motor shaft is connected to the
machine securely.

O la The servo motor and the machine that connected to the motor are in good

condition and ready to run.

@ To determine whether the phase sequence of the servo drive output
terminals U, V, and W are the same as that of the servo motor
Q terminals U, V, and W, power on the main circuit and perform auto-
Q tuning on the encoder initial angle (HOD-03=1).
NOTE @ Ifthe encoder initial angle is correct, the phase sequence is correct.
@ Ifafault occurs, the phase sequence is incorrect. Change the cable

connection to correct the phase sequence.
6.1.2 Connecting the Power Supply
1. Connect the power supply of the main circuit.

2. After connecting the power supply of the main circuit, if the bus voltage indicator is

normal and the operating panel displays “reset”, “nr”, and “ry” in sequence, it indi-
cates that the servo drive is ready to run and waiting for the S-ON signal to be sent
from the host controller.

6.1.3 Photoelectric Encoder Setting
1. Set HO0-00 to 14101.
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2. After setting, keep the MODE key pressed down for 3s to reset the drive automatically.
6.1.4 Jog

Perform jogging to check whether the servo motor can rotate properly without unusual vibra-
tion or noise. You can trigger the jog function through the operating panel.

y @ The acceleration and deceleration time constants can be set through H06-

05 (2006-06h) and H06-06 (2006-07h) during jogging.
NOTE g jogging

B Jogtriggered through the operating panel

Switch to the speed jogging mode by setting HOD-11 through the operating panel, and the
operating panel displays the default jogging speed.

Press key UP/DOWN to set the jogging speed, and press key ENTER to enter the jogging state.
The operating panel displays "JOG". Then, press key UP/DOWN to perform forward or reverse
jogging. Press MODE to exit from the jog mode.

6.1.5 Rotation Direction Selection

Set H02-02 (2002-03h) (Direction of rotation) to change the motor direction of rotation without
changing the polarity of the input reference.

B Related parameters

Setting At stop
H02-02 | Name Rotation d!rectlon condltlgn & Next Data ) Data Uintl6
selection & Effective structure type
. power-on
time
. R
2002-03h | Access | RW |Mapping| - ;ISZZd All Data range | 0 to 1| Default 0

Defines the forward direction of the motor when viewed from the motor shaft side.

Setpoint Rotating direction Remarks

Defines the CCW direction as the forward direction

Counterclockwise . .
when a forward run command is received,

0 fj(?;\/élt)i(a;forward indicating the motor rotates in the CCW direction
when viewed from the motor shaft side.
. When a forward command is input, the motor
1 Clockwise (CW) as rotates in CW direction viewed from the motor shaft

forward direction

side, that is, the motor rotates clockwise.

The change of H02-02 (2002-03h) does not affect the pulse output form or the sign (+/-) of
monitoring parameter values.

The direction of "Forward driving" in overtravel prevention is the same as that defined by
H02.02 (2002-03h).
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6.1.6 Servo ON
1. Activate the S-ON signal.

When the servo drive is ready to run, the operating panel displays "rn". As there is no reference
input at this moment, the servo motor does not rotate. If the control mode of the servo drive
has not been set in 6060h or the torque and speed limits of the servo drive are 0, the servo
motor is in de-energized state, or in locked state otherwise.

2. After a reference is input, the servo motor starts to rotate.

Table 6-3 Operation of the servo drive

Log | No. Description

During initial operation, set a proper command to make the motor run at low speed
and check whether the motor rotates properly.

Check whether the motor rotates in the correct direction. If the direction of rotation
O 2 | is opposite to the expected direction, check the input command signal and the
command direction setting signal.

If the motor rotates in the correct direction, you can view the actual speed in
| 3 |200B-01h and the average load rate in 200B-0Dh through the operating panel or the
software tool.

After checking preceding conditions, adjust related parameters to make the motor
operate as desired.

O 5 | Commission the servo drive.

3. Power-on time sequence
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Reset 200 ms to 400 ms *1
24V control OFF b ON
power supply L I
I
I ‘
Microcontroller nNot ' | .. . . )
working |!nitialization 2s Working normally
|
| Above 0s*2
Main power suppl I
E o7 pply OFF | ON
E——
: 1 200 ms
Servo output ready ro .
(Rdy) OFF 1 3 ON
‘ |
Servo ON I
(S-ON) OFF _p[{bovels ON
|
1(2002-13h)+3 ms
«—>
Motor state OFF : ON
|
Brake output ‘
(BK) OFF ON
|
L4
U P

Brake contactor

OFF (Brake applied)

ON(Brake released)

Position, speed,
and torque
references

Without reference

|
1
12002-0Ah *5
€y

With reference

<
<7 e
NOTE

*
*

Figure 6-1 Power-on sequence diagram

*1: The reset time is determined by the setup time of the +5V power supply

of the microprocessor.

*2: The time longer than 0s means that the time is determined by the
moment when the main power supply is switched on.

*3: When the control power supply and main power supply are connected
simultaneously, the time equals to the time from when micro-processor
initialization is completed to the time when the Rdy signal is active.

*4: For delay of brake contactor actions, see section 1.2.
*5: When DO function 9 (FunOUT.9:BK) is not used, 2002-0Ah is invalid.

4. Sequence diagram upon stop at alarm or fault

a) Fault 1: Coast to stop, keeping de-energized status
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Fault
Status Normal About 0.1 msto3ms
>
[
[
Absolute val (. 100rpm
solutevalue =T === = = .
| N *
of motor speed | T %002 0Ch *2 Speed setpoint orpm
| |
| |
Motor status |
Energized | De-energized
|
|
. ‘
Servo alarm Non-fault !
status output status Fault status (Err)
Delay 2002-0Bh *2 or :‘

speed lower than

| 2002-0ch*2
Brake output (BK) ON : : OFF
e
P
T
|
Brake contactor ON (Brake released) OFF (Brake applied)

Figure 6-2 Sequence of "coast to stop, keeping de-energized state" at No. 1 fault

y @ *1:Fordelay of brake contactor actions, see section 1.2.
2

*2: When the DO function is not set to 9 (FunOUT.9:BK), 2002-0Ch and
NOTE 2002-0Dh are invalid.

b) Fault 2 (without brake): Coast to stop, keeping de-energized state

Status Normal|  About0.1 msto3ms Fault
I I

|
|
Absolute value Ll 100rpm
of motor speed I orpm
|
|
Motor status Energized De-energized
|
Servo alarm Non-fault
status output status Fault status (Err)

Figure 6-3 Sequence of "coast to stop, keeping de-energized state" at No. 2 fault
c) Fault2 (without brake): Stop at zero speed, keeping de-energized state
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Status Normal About 0.1 ms to 3 ms Fault
—»|
I
(|
(|
Absolute value LD 100 rpm
of motor speed | | 0rpm
| |
| |
|
Motor status Energized De-energized
|
|
Stop at | ON
zero speed —
OFF OFF
|
|
Servo alarm Non-fault
status output status Fault status (Err)

Figure 6-4 Sequence of "Stop at zero speed, keeping de-energized state" at No. 2 fault (without
brake)

d) Fault 2 (with brake): Forced to stop at zero speed, keeping de-energized state

Status Normal About 0.1 msto 3 ms Fault
>
.
Servo alarm Non-fault
statusoutput ot o) Fault status (Err)
I
I
‘ 0
rpm
Absolute value ‘ P
of motor speed :
| 2002-0Bh *1
>
Motor status ~ Energized | De-energized
I
I
Stop at
zero speed OFF OFF
I
I
Brake ON | OFF
output (BK) T
2
>l
_
Brake ON (Brake |
contactor released) OFF (Brake applied)

Figure 6-5 Time sequence at fault 2

/Q% @ *1: When DO function 9 (FunOUT.9:BK) is not used, 2002-0Bh is invalid.
*

*2: For delay of brake contactor actions, see section 1.2.
NOTE
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When No.3 alarms occur in the servo drive, such as Er.900 (DI emergency braking), Er.950 (For-
ward limit switch alarm), and Er.952 (Reverse limit switch alarm), the servo drive stops accord-
ing to the following time sequence.

e) Time sequence at alarms that cause stop: Stop at zero speed, keeping position
lock status

About 0.1 msto 3 ms About 0.1 msto 3 ms
Status Normal | Alarm Normal
«» [«

|

|

I

I

|

|

|

I

I

I
Absolute value

of motor speed | 1007pm
[ Orpm

Stop at zero I ON|
speed
OFF OFF
!
o |
o |
- ON
Position lock (.
status ‘
OFF | OFF
PR I
I
I
I
I
I
‘ |
Motor status : Energized |
|
Servo alarm Non-alarm Non-alarm
status output status Alarm status status
Brake
output (BK) ON
Brake
contactor

ON (Brake released)

Figure 6-6 Sequence for alarms that cause stop



6 Commissioning Software

The other alarms do not affect the servo running state. The time sequence at occurrence of
these alarms is as follows:

f) Alarms that do not cause stop

Status Normal Alarm Normal

Absolute value
of motor speed

Speed unchanged

Motor status
Energized
About 0.1 msto 3 ms About 0.1 ms to 3 ms
Servo alarm <>
status output Non-alarm Alarm status | Non-alarm
status status
Brake output (BK) ON

Brake contactor ON (Brake released)

Figure 6-7 Sequence for alarms that do not cause stop
g) Fault reset

S-ON OFF ON
“ :
I
Fault reset i Enabled | X
Disabled I Disabled
I I
Servo fault | 893 ms :
status output ‘ RUN state
Fault status (Err)| RdY state :
I
Motor status De-energized Energized
Stop-at-fault .
status Applied eare
Cleare
I
|
Brake
output (BK) OFF ON
I
I [
; ON (Brake released)
Brake contactor OFF (Brake applied) |
:2002-0A 3
Position/Speed/ i
Torque Without reference I With reference
references +

Figure 6-8 Sequence for fault reset
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&

NOTE

2
4

[1] The fault reset signal (FunIN.2: ALM-RST) is edge-triggered.
*2: For delay of brake contactor actions, see section 1.2.

@ *3:When DO function 9 (FunOUT.9:BK) is not used, 2002-0Ah is invalid.

6.1.7 Servo Stop

Different types of stop modes are available for the servo drive, including coast to stop, ramp to

stop, stop at zero speed, stop at emergency-stop torque, and dynamic braking stop.

The stop state is classified into the de-energized state and the position lock state. See the
following table for details.

Table 6-4 Comparison among different stop modes

Stop mode

Description

Feature

Coast to stop

The motor is de-energized and coasts
to 0 rpm. The deceleration time is
affected by the mechanical inertia and
mechanical friction.

This mode features smooth and slow
deceleration with small mechanical
shock.

Stop at zero
speed

The motor decelerates to 0 rpm
immediately and stops.

Features quick deceleration with
obvious mechanical shock.

Ramp to stop

The servo drive decelerates smoothly
to 0 rpm and stops.

This mode features smooth and
controllable deceleration with small
mechanical shock.

Stop at The servo drive outputs reverse Features quick deceleration with
emergency . . )

braking torque to stop the motor. obvious mechanical shock.
stop torque
Dynamic The motor stops due to external or This mode features quick deceleration
braking internal dynamic braking. with obvious mechanical shock.
Stop based
on smooth The servo drive decelerates smoothly | This mode features smooth and
deceleration | to the switch speed, and then reduces | controllable deceleration with small
and torque torque smoothly and stops. mechanical shock.
reduction

Table 6-5 Comparison of the stop states

De-energized

Position lock

rotating.

The motor is de-energized and the motor
shaft can rotate freely after the motor stops

The motor shaft is locked and cannot rotate
freely after the motor stops rotating.

The servo stops due to the following causes:
1 Stop at S-ON OFF

-101-



6 Commissioning Software

Deactivate the S-ON signal through communication. The servo drive stops accordingly.

B Related parameters

Setting | Any
condition| condition Data Data .
S Name | Stop mode at S-ON OFF & Effectival & S - - Uintl6
06h time | Atstop
. Related
Access RW Mapping [No mode All Data range |0 to 4 | Default 0

Defines the deceleration mode of the motor for stopping rotating upon S-ON OFF and the motor status

after stop.

Value Stop mode

0 Coast to stop, keeping de-energized status

1 Stop at zero speed, keeping de-energized status

2 Stop based on smooth deceleration and torque reduction, keeping de-energized status

3 Dynamic braking stop, keeping the dynamic braking state

4 Stop based on smooth deceleration and torque reduction, keeping dynamic braking status

Set a proper stop mode according to the mechanical status and operation requirements.
Enable the brake output, the stop mode at S-ON OFF is forced to "Stop at zero speed, keeping de-
energized state"

2 Stop at fault

The stop mode varies with the fault type. For details on fault types and stop modes at fault,
see Chapter Troubleshooting.

B Related parameters

Setting

Name Stop mode at No. 1 cond|t|<.)n AF Data i Data Uintl6

fault & Effective| display | structure type
H02-08 5
ime

Related Data [0to

A R M i RPD A Def

ccess apping 0 mode Il B efault 0
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Defines the deceleration mode of the motor for stopping rotating upon occurrence of a No. 1 fault and the
motor status after stop.

Value

Stop mode

Coast to stop, keeping the de-energized status

External dynamic braking stop, keeping the de-energized status

External dynamic braking stop, keeping the dynamic braking status

Internal dynamic braking stop, keeping the de-energized status

Internal dynamic braking stop, keeping the dynamic braking status

Stop at zero speed, keeping the de-energized status

Stop at zero speed, keeping the dynamic braking status

Ramp to stop, keeping the de-energized status

Ramp to stop, keeping the dynamic braking status

O | | N0 |]W|IN |~ | O

Stop based on smooth deceleration and torque reduction, keeping the de-energized status

A

Stop based on smooth deceleration and torque reduction, keeping the dynamic braking status

After the brake output is enabled, the stop mode at fault 1 is forced to "Dynamic braking stop, keeping the
de-energized state".

When dynamic braking is enabled, the motor power must be equal to or smaller than the drive power;
otherwise, the drive will report a hardware overcurrent fault and coast to stop.

HO02-06

Setting
condition At Data Data
Name | Stop mode at No. 2 fault & display [EATENE VAR - Uintl6
Effective
time
Access R Mapping No Related All Data 0to 10 Default 2
mode range
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Fault type:
Value Stop mode

0 Coast to stop, keeping the de-energized status

1 External dynamic braking stop, keeping the de-energized status

2 External dynamic braking stop, keeping the dynamic braking status

3 Internal dynamic braking stop, keeping the de-energized status

4 Internal dynamic braking stop, keeping the dynamic braking status

5 Stop at zero speed, keeping the de-energized status

6 Stop at zero speed, keeping the dynamic braking status

7 Ramp to stop, keeping the de-energized status

8 Ramp to stop, keeping the dynamic braking status

9 Stop based on smooth deceleration and torque reduction, keeping the de-energized status

A Stop based on smooth deceleration and torque reduction, keeping the dynamic braking status
After the brake output is enabled, the stop mode at fault 2 is forced to "zero speed stop, keeping the de-
energized state".
When dynamic braking is enabled, the motor power must be equal to or smaller than the drive power;
otherwise, the drive will report a hardware overcurrent fault and coast to stop.

3 Stop at overtravel
B Definition of terms:
Overtravel: The mechanical motion goes beyond the designed range of safe movement.

Stop at overtravel: When a motion part moves beyond the range of safe movement, the limit
switch outputs a level change signal, and the servo drive forcibly stops the motor.

B Related parameters

Setting
condition | At stop & Data )

N - 1
H02-07 | Name | Stop mode at overtravel & Effective| Real time | structure Data type | Uintl6
time
2002-08h| Access RW | Mapping |- Related |, Data  (0to|  Default

mode range 2

Defines the deceleration mode of the motor for stopping rotating upon overtravel and the motor status
after stop.

Setpoint Stop mode
0 Coast to stop, keeping de-energized status
1 Stop at zero speed, keeping position lock status
2 Stop at zero speed, keeping de-energized status

When the servo motor drives vertical axis, set 2002-08h to 1 to make the motor axis in position locking
state after the limit switch signal is active to ensure safety.
After the brake output is enabled, the stop mode at overtravel is forcibly set to "Stop at zero speed,

keeping the position lock status".

When overtravel occurs on a motor used to drive a vertical axis, the workpiece may fall. To pre-
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vent the risk of falling, set 2002-08h (stop mode at overtravel) to 1 (stop at zero speed, keeping
position lock state). When the workpiece moves linearly, install the limit switch to prevent me-
chanical damage. When overtravel occurs, input a reverse run command to make the motor
(workpiece) run in the reverse direction.

Reduction gear

Motor ﬂ

3 Servo drive

| FuniN.14:
P-OT

FunIN.15:
N-OT

Figure 6-9 Installation of limit switches

To use the "stop at overtravel" function, assign FunIN.14 (P-OT, positive limit switch) and Fun-
IN.15 (N-OT, negative limit switch) to two DIs of the drive and set the active logic of these Dls.
This enables the drive to receive the level signals input from the limit switches. The servo drive
enters the "stop at overtravel" state or exists the state based on the state of the DI level.

B Related parameter

Code Name Function Description

When the mechanical movement is outside the
movable range, the servo drive implements the
FuniN.14 | poOT Po.sitive limit fgnFtioq of preventing the motor from sensing the
switch limit switch.

Invalid: Forward drive permitted

Valid: Forward drive inhibited

When the mechanical movement is outside the
movable range, the servo drive implements the
FuniN.15 N-OT Negative limit f.un.ction. of preventing the motor from sensing the
switch limit switch.

Invalid: Reverse drive permitted

Valid: Reverse drive inhibited

4 Quick stop

When the bit2 of the control word 6040h (Quick stop) is 0 during operation, the servo drive
executes quick stop as defined by 605Ah.

Setting | Any
. ) condition | condition | Data
Name | Quick stop option code & Effective| & structure VAR | Datatype |Intl6
605Ah time | Atstop
. Related Dat: Default
Access RW Mapping [No elate All ata 0to7 elau
mode range
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Defines the deceleration mode of the motor for stopping rotating upon quick stop and the motor status
after stop.

Setpoint Stop mode

o

Coast to stop, keeping de-energized status

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

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

Stop at emergency-stop torque, keeping de-energized status
N/A
Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock status

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

~N o | |~ W ||

Stop at emergency-stop torque, keeping the position lock status

5 Halt

When the servo drive is in the running status and the bit8 of the control word 6040h is 1 (Halt),
a halt command is input and the servo drive performs the halt operation in the mode defined
by 605Dh.

Setting
dition Any Data Data
Name | Halt option code CONAION | 1 dition VAR Int16
& Effective & At st structure type
605Dh time stop
Access RW Mapping [No R;ls(tjzd All Data range [1to 3 | Default |1

Defines the deceleration mode of the motor for stopping rotating upon halt and the motor status after

stop.
CSP/CST/CST/PP/HM
Setpoint Stop mode
1 Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock status
2 Ramp to stop as defined by 6085h, keeping position lock state
3 Stop at emergency-stop torque, keeping the position lock status

Profile torque mode

Setpoint Stop mode

1/2/3 Ramp to stop as defined by 6087h, keeping position lock state

6 Setting the stop mode upon fault

The stop mode of the drive is enabled by default. The drive stops upon a fault according to the
mode set by parameters in group HOE. Two different stop modes are available. For the system
without external braking, set HOE-45 to 1. For the system with external braking, set HOE-45 to 2.

6.1.8 Conversion Factor Setting
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/@ @ For 20-bit encoders, the default gear ratio 6091-01h/6091-02h is 1:1.

NOTE @ For 23-bit encoders, the default gear ratio 6091-01h/6091-02h is 8:1.

6091h: Gear ratio

The gear ratio indicates the motor displacement (in encoder unit) corresponding to the load
shaft displacement per one reference unit.

The gear ratio is comprised of the numerator 6091-01h and denominator 6091-02h. It deter-
mines the proportional relation between the load shaft displacement (reference unit) and the
motor displacement (encoder unit), as shown below.

Motor displacement = Load shaft displacement x Gear ratio

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

Motor revolutions

Gear ratio = -
Load shaft revolutions

Setting
Name | Gear ratio condltu?n - Data ARR Data Uint32
& Effective structure type
Index e
6091h
oD oD
Access | Mapping|Yes |Related modelAll Data range ([data | Default |[default
range value

Defines the proportional relation between the load shaft displacement designated by the user and the
motor shaft displacement.

The electronic gear ratio must be within the following range:

0.001 x Encoder resolution/10000, 4000 x Encoder resolution/10000

If this range is exceeded, E.B03.3 will be detected.

The relation between motor position feedback (encoder unit) and load shaft position feedback (reference
unit) is as follows.

Motor position feedback = Load shaft position feedback x Gear ratio

The relation between the motor speed (rpm) and the load shaft speed (reference unit/s) is as follows:
Load shaft speed x Gear ratio (6091h)
Encoder resolution

Motor speed (rpm)= x60

The relation between the motor acceleration (rpm/ms) and the load shaft acceleration (reference unit/s?)
is as follows.

Load shaft acceleration x Gear ratio (6091h) « 1000
Encoder resolution 60

Motor acceleration =
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Setting
Name Number of gear ratio sub- | condition | Data | Data Uints
Sub- indexes & Effective structure type
index e
Oh
. R D
Access |RO Mapping [No see ata | Default 2
mode range
Settilr?g During
aonefiie operation Data Data
Name | Motor revolutions & P - UInt32
Sub- Effective & structure type
index time Real time
1h
1to Encoder
. R D .
Access RW Mapping RPDO cticel g ata (2*- | Default |resolution
mode range
1) dependent
Setting | During
. condition | operation Data Data
.Sub— Name | Shaft revolutions & Effective | & structure |~ - Uint32
index time Real time
2h
. R D
Access RW | Mapping RPDO S at (27-1) | Default |1
mode range

For 20-bit encoders, the default gear ratio 6091-01h/6091-02h is 1:1.

For 23-bit encoders, the default gear ratio 6091-01h/6091-02h is 8:1.

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

If this range is exceeded, E.B03.3 will be detected.

Taking the ball screw as an example:

Minimum reference unit (fc) =1 mm
Screw lead (PB) =10 mm/r
Reduction ratio (n) =5:1

Inovance 20-bit serial encoder resolution P = 1048576 (p/r)

The position factor is therefore calculated as follows:

Motor resolution P*n
PB

Position factor

1048576 x 5
10
5242880
10

= 524288

According to the preceding formula, 6091-1h = 524288 and 6091-2h = 1, which means that
when the load shaft displacement is 1 mm, the motor displacement is 524288.
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Reduce the values of 1h and 2h to a point where there is no common divisor, and take the final

value.

6.2 Setting the Servo Drive State

To enable the ES810 to operate in the specified status, observe the process stipulated in the

CiA402.

Start l@
JQ Stop at fault
Initialization l@
Fault
1]

No servo fault

® 0
Servo ready
® © JQ I@ I
Wait for S-ON (5 ©

Quick stop o e
‘EJ I‘D

Figure 6-10 Switchover of the CiA402 state machine

Servo running

See the following table for descriptions of different status.

Init Initialization of the servo drive and internal auto-inspection are done.
Parameters cannot be set and the driving function cannot be executed.
No fault exists in the servo drive or the fault has been cleared.

No fault
Parameters can be set.

Ready to switch | The servo drive is ready to run.

on Parameters can be set.

Wait for the S-ON | The servo drive is waiting for the S-ON signal.

signal Parameters can be set.
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The servo drive is running properly and a certain operation mode is enabled.

Servo run The motor is energized and starts rotating when the speed reference is not 0.
Only parameters whose "Setting Condition" is "During operation" can be set.
Qlicsiop Quick stop is activated and the servo drive is in the process of quick stop.

Only parameters whose "Setting Condition" is "During operation" can be set.

Stop at fault

Afault occurs and the servo drive is in the process of stop.
Only parameters whose "Setting Condition" is "During operation" can be set.

Fault

The stop process is done and all the drive functions are disabled. Parameters
can be modified for troubleshooting purpose.

The following table describes the control commands and status switchover.

Bit 0 to Bit9 ™
CiA402 status switchover Control word 6040h of status word
6041h
0 Power-on — Initialization Natural t.ransmon, control command 0x0000
not required
Natural transition, control command
not required
1 Initialization — No fault If an error occurs during 0x0250
initialization, the servo drive directly
enters status 13.
2 No fault = Servo ready 0x0006 0x0231
3 S.ervo ready — Wait for the S-ON 0x0007 0x0233
signal
4 Waltforthe S-ON signal — Servo 0XOOOF 0x0237
running
5 S‘ervo running — Wait for the S-ON 0X0007 0x0233
signal
6 Wait for the S-ON signal — Servo 0X0006 0x0231
ready
7 Servo ready — No fault 0x0000 0x0250
8 Servo running — Servo ready 0x0006 0x0231
9 | Servo running = No fault 0x0000 0x0250
10 Wait for the S-ON signal = No 0x0000 0x0250
fault
11 | Servo running — Quick stop 0x0002 0x0217
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Bit0to Bit9 ™
CiA402 status switchover Control word 6040h of status word
6041h
Set 605A to a value between 0 and
. 3. Natural transition applies after
12 | Quick stop = No fault 0x0250

stop and no control command is
required.

If a fault occurs in any status
other than "fault", the servo drive
13 | — Stop at fault automatically switches to the stop- | 0x021F
at-fault state, without the need for a
control command.

Natural transition applies after
14 | Stop at fault — Fault stop and no control command is 0x0218
required.

0x80
Bit7 is rising edge-triggered.

15| Fault = No fault If bit7 = 1, other control commands 0x0250
are invalid.
Set 605Ah to a value among 5to 7.

16 | Quick stop — Servo running OxOF is sent after the stop processis | 0x0237

completed.

$ @ Asbit10tobit15 (bit 14 is meaningless) of status word 6041h are related
to the operation status of the servo drive, their values are represented by
NOTE 0in the preceding table.

6.2.1 Control Word 6040h

Setting .
condition During Data Data
Name  |Control word . loperation & VAR Uint16
Index & Effective structure type
. At stop
6040h time
. Related Data 0to
Access RW MappingRPDO mode All range (65535 Default 0
Set the control command.
bit Name Description
0 |Switchon 1: Active, 0: Inactive
1 |Enablevoltage 1: Active, 0: Inactive
2 |Quick stop 0: Active, 1: Inactive
3 |Enable operation 1: Active, 0: Inactive

410 6 |Operation mode specific |Related to the operation mode of the servo drive.

Fault reset is performed for faults and alarms that can be reset.
7 |Faultreset Bit7 is rising edge-triggered.
If bit7 = 1, other control commands are invalid.
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8 |Halt For the pause method in each control mode, see 605Dh.
9 |Operation mode specific |Related to the operation mode of the servo drive.
10 |Reserved Not defined
11to . o
15 Manufacturer-specific Manufacturer-specific
¢ Note:

The bits in the control word together specify a certain control command, and are useless if set
separately.
The meanings of bit 0 to bit 3 and bit 7 keep the same in each control mode of the servo drive. The
servo drive switches to the preset state according to the CiA402 state machine only when the control
words are sent in sequence. Each command indicates a state.

The meanings of bit 4 to bit 6 vary according to each control mode. For details, see the control
command in each control mode.

Bit 9 is not defined.

6.2.2 Status Word 6041h
Setting
condition Data
Name |Status word & - AR Data type Uint16
Index . structure
Effective
6041h time
. Data 0 to
Access |RO Mapping TPDO Mode  All ange FFEF Default 0
Indicates the servo drive status.
bit Name Description
0 Ready to switch on 1: Active, 0: Inactive
1 S-ON 1: Active, 0: Inactive
2 Enable operation 1: Active, 0: Inactive
3 Fault 1: Active, 0: Inactive
4 Voltage enabled 1: Active, 0: Inactive
5 Quick stop 0: Active, 1: Inactive
6 Switch on disabled 1: Active, 0: Inactive
7 Alarm 1: Active, 0: Inactive
8 Manufacturer-specific Not defined
1: Active, control word effective

9 Remote .

0: Inactive
10 Target reach 1: Active, 0: Inactive
11 Internal limit active 1: Active, 0: Inactive

12 to 13 | Operation mode specific | Related to the operation mode of the servo drive.

14 Manufacturer-specific Not defined
15 Home find 1: Active, 0: Inactive
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Value (Binary) Description
XXXX XXXX XOxx 0000 Not ready to switch on
XXXX XXXX X1xx 0000 Switch on disabled
XXXX XXxX X01x 0001 Ready to switch on

XXXX Xxxx X01x 0011

Switched on

XXXX XXxX X01x 0111

Operation enabled

XXXX Xxxx X00x 0111

Quick stop active

XXXX XXXX XOxx 1111

Fault reaction active

XXXX XXxX XOxx 1000

Fault

€ Note:

1. The meanings of bit 0 to bit 9 are the same in all servo drive modes. After commands in 6040h are
sent in sequence, the servo drive feds back an acknowledged state.
The meanings of bit 12 and bit 13 vary with the operation modes. For details, see control commands
in different modes.
3. The meanings of bit 10, bit 11, and bit 15 are the same in each operation mode of the servo drive,
and indicate the status after a certain operation mode is implemented.

6.3 Servo Mode Setting

6.3.1 Servo Mode Description

Setting

Index Name | Supported drive modes ;%r;fii;it(i)vr:e - strzi;ire VAR tDyap;[tae UDINT32
6502h time

Access RO  |Mapping| No R;ls(tjeed - rzi?e - Default | 3Alh
Indicates the operation modes supported by the servo drive.

Supported or Not
bit Description 0: No
1: Yes

0 N/A 1

1 N/A 0

2 N/A 1

3 N/A 1

4 N/A 0

5 Homing (HM) mode 1

6 Interpolated position (IP) mode 0

7 Cyclic Synchronous Position (CSP) Mode 1

8 Cyclic synchronous velocity (CSV) mode 1

10to 31 | Manufacturer-specific Reserved and not defined

If the device supports 6502h, the supported drive modes can be get through 6502h.

=113 -



6 Commissioning Software

The operation mode of the servo drive is set in 6060h. The current operation mode of the servo
drive can be viewed in 6061h.

@ Modes of operation (6060h):

Setting During Data Data
Index Name |Modes of operation [condition & |operation & structure VAR oo Int8
Effective time |At stop yp
6060h Data
Access RW Mapping |RPDO |Related mode All I 0to 10|Default [0
Defines the operation mode of the servo drive.
Setpoint | Servo mode
0 N/A Reserved
1 N/A Reserved
2 N/A Reserved
3 N/A Reserved
4 N/A Reserved
5 N/A Reserved
6 Homing (HM) mode See section 6.5 for details.
7 Interpolated position (IP) mode No
9 Cyclic synchronous velocity (CSV) mode See section 6.4 for details.

If an unsupported operation mode is set through SDO, an SDO error will be returned. For details, see
section 7.3.
If an operation mode not supported is set through PDO, this operation mode is invalid. For

details on mode switchover, see section 6.3.2.

@ 6061h (modes of operation display)

Setting Data Data
Name |Modes of operation display condition & AR Int8
Index S structure type
Effective time
6061h Data
Access RO Mapping[TPDO  Mode All range 0to 10 |Default [0

Displays the current operation mode of the servo drive.

Setpoint Servo mode
0 N/A Reserved
1 N/A Reserved
2 N/A Reserved
3 N/A Reserved
4 N/A Reserved
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5 N/A Reserved

6 Homing (HM) mode See section 6.5.
Interpolated position

7 (IP) mode Not supported

9 Cyclic synchronous See section 6.4.

velocity (CSV) mode
6.3.2 Mode Switchover

Precautions for mode switchover
Note:

1. When the servo drive in any state switches from the PP or CSP mode to another mode, the
position references not executed will be abandoned.

2. When the servo drive in any state switches from the PV, PT, or CSV mode to another mode,
ramp-to-stop will be performed before entering other modes.

3. When the servo drive is in the homing mode during operation, it cannot switch to another
mode. After homing is done or interrupted (fault or S-ON off), the servo drive can enter anoth-
er mode.

4. When the servo drive in the operational state switches to the cyclic synchronous mode, send
references at an interval of at least 1 ms; otherwise, reference loss or error can occur.

6.3.3 Communication Cycle

. . Cyclic Cyclic Profile Profile

Profile Homing )
Cycle osition (HM) synchronous synchronous | velocity torque
time P position (CSP) velocity (CSV) | (PV) (PT)

(PP) mode

mode mode mode mode

125 s X X X X X Y
250 ps X X X X X Y
500ps | X X X Y Y Y
1ms Y Y Y Y Y Y

The cycle time of 1 ms and below is listed in the preceding table, and an error may be generat-
ed if the cycle time is not observed.

The cycle time that is above 1 ms and integer multiple of the position loop control cycle (250
us for ES810) is also supported.

6.4 Cyclic Synchronous Velocity (CSV) Mode

In the CSV mode, the host controller synchronizes the target speed in 60FF to the servo drive
periodically. The servo drive performs speed control and torque control.
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6.4.1 Block Diagram

icity offset
60Blh

set velocity
60FFh

Torque offset
60B2h

Torque
feedforward

Torque
feedforward

Actual torque feedback
6077h

Torque

TTe¥tator

Filter
L Forque— —

2007060 |lems

gain filter
2008-16h | 2008-15h
+
Max. speed -+ Speed regulator +
limit 607Fh 4’@" 2008-01h 4>O_>
. 2008-02 h
Figure 6-11 CSV mode
Modes of

operation 6060h
EE—

Control word
6040h

Target velocity
60FFh

Velocity offset
60B1h

Torque offset
60B2h

Speed limit
607Fh

Control
function

Modes of operation
display 6061h
—p

Status word

6041h

Position actual value

6063h )

Velocity actual value
606Ch )
Torque actual value
6077h )
Error code

603Fh >

Figure 6-12 Input/Output objects

Speed limit

The speed limit is determined by the smaller of the maximum motor speed and the value of

607F.

6.4.2 Related Objects

Control word 6040h

Name

Description

Switch on

Enable voltage

If bit0 to bit3 are all 1, the servo drive

Quick stop

starts running.

Enable operation

Halt

0: The servo drive acts according to the
setting of bit 0 to bit 3.

1: The servo drive halts according to
605Dh.
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Status word (6041h)
Bit Name Description
0: Target velocity not reached
10 Target reach 1: Target velocity reached
12 Drive follow the command value o Dr!ve not fol.lowmgthe command
1: Drive following command
13 - Not defined
) 0: Home not found
1 Home find 1: Home found
Index Sub-index .
(HEX) (HEX) Name Access | Data type | Unit Value Default
603F 00 Error code RO UINT16 0to 65535 0
6040 00 Control word RW UINT16 0to 65535 0
6041 00 Status word RO UINT16 0 to XFFFF 0
Modes of
6060 00 operation RW Int8 0to 10 0
display
6061 00 Mode display | RO Int8 0to 10 0
6063 00 Posm*on actual RO INT32 EnFoder ) )
value unit
6064 00 Position actual RO INT32 Reference ) )
value unit
606C 00 Velocity actual RO INT32 Reference ) )
value unit/s
6077 |00 Torqueactual | o inT16 | 0.10% =000t 1,
value +5000
607F |00 Max.speed  |RW | UDINT32 Si‘;te/rfnce 0Oto (27-1) 2%
6083 |00 Profile Rw | upINT32 | Reference 1,002 1y 100
acceleration unit/s
6084 |00 Profile Rw | upINT32 | Reference 1,002 1y 100
deceleration unit/s
931 31_
60B1 |00 Velocity offset | RW INT3p | Reference |27 to+(27- |
unit/s 1)
-5000 to
0,
60B2 00 Torque offset | RW INT32 | 0.1% +5000 0
60E0 |00 E%Si'tt"’e toraue | pw | UINT16 | 0.1% 0t05000 | 5000
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60EL |00 Negative RW  |UINT16 |0.1% 0t05000 | 5000
torque limit
31 31
60FF |00 Targetvelocity |RW | INT32 | Reference | -27t0+(27- |,
unit/s 1)
2007 |06 Torquefilter | oo 1 yinT16 | 0.01 ms 0t03000 |79
time constant
01 Zg’iied oop1ew  |uINTI6 |0.1HZ 11020000 | 250
02 speedloop oy iNT16 |0.01 ms 15t051200 |3183
integral time
2008 Torque
15 feedforward RW UINT16 |0.01 ms 0 to 6400 50
filter time
Torque
16 feedforward RW UINT16 [0.1% 0to 2000 0
gain

Note: For details on the objects, see “Appendix B List of Object Dictionaries”.
6.4.3 Related Function Setting

1. Speed reach function

Index Ui Name Description
index
Speed reach When the difference between 60FFh (converted into motor
606Dh 00 threshold speed/rpm) and actual motor speed is within =606Dh,
and the time reaches 606Eh, the speed reference is
reached. In this case, bit 10 of status word 6041h is set to 1
Velocity and the speed reach DO signal is active.
606Eh 00 | vindowtime | Thisflagbitisvalid only when the S-ON signal is active
in profile position mode and cyclic synchronous velocity
mode.

6.4.4 Recommended Configuration

The basic configuration for the CSV mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
60FF: Target velocity -
- 6064: Position actual value Optional
- 606C: Velocity actual value Optional
6060: Modes of operation 6061: Modes of operation display Optional
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6.5 Homing Mode (HM)

The homing mode is used to search for the mechanical home and determine the position rela-
tion between the mechanical home and mechanical zero.

Mechanical home: a fixed position on the machine, which corresponds to a certain home
switch or the motor Z signal.

Mechanical zero: absolute zero point on the machine

After homing is done, the motor stops at the mechanical home. The relationship between the
mechanical home and mechanical zero is defined by 607Ch.

Mechanical home = Mechanical zero + 607Ch (Home offset)

When 607C =0, the mechanical home is the same as the mechanical zero.
6.5.1 Block Diagram

Homing speeds 6099h

Homing method 6098h Motor position feedback
Homing timeout 2005-36h 6063h
Control wor Gi ti | * Position
i ear ratio Filter =
6040h Homlngmethod -+ e
Modes of | trajectory | 6091-01h | 2005-05h |—»{ SRR
operation,, | E€"eret" 609h-02h | 2005-07h
6060h T
Speed Speed
feedforward | feedforward
L filter
2008-14h 2008-13h
-+ l Speed
T - Max<a”_11?t_°|' | regulator |
speedTimit2008-01h/ |
= 2008-02h
]
Torque Torque actual value
Torque
feedfo?ward feedforward 6077h
2008-16h filter
2008-15h
+* Max.
‘< : Filter _{,0"‘,1“6 cﬁue
»> 2007-06H— TUME= = “reffilator |
+ 60EOh
60E1h

Figure 6-13 Block diagram of the homing mode

- 119-



-120-

6 Commissioning Software

Modes of operation

6060h

Control word

Modes of operation
display 6061h

Status word

6040h 6041h
—_—>
Homing speeds Position offset
6099h 60F4h
Homing method Actual position
6098h 6064h
Homing timeout Control Speed actual value
2005-24h ontro 606Ch

function

Homing acceleration/
deceleration

609Ah

Homing offset
607Ch

Max. torque limit
60EOh
60E1h

Torque actual value
6077h

Figure 6-14 Input/Output objects

Speed limit

The speed limit is determined by the smaller of the maximum motor speed and the value of

607F.

6.5.2 Related Objects

Control word 6040h
Bit Name Description
0 Switch on 1: Active; 0: Inactive
1 | Enablevoltage 1: Active; 0: Inactive If bit0 to bit3 are
- all 1, the servo
2 | Quickstop 1:Inactive drive starts
0: Active running.
3 Enable operation 1: Active; 0: Inactive
0->1: Homing start
4 Homing start 1: Homing ongoing
1->0: Homing end
0: The servo drive determines whether to start homing
8 |Halt according to the setting of bit4.
1: The servo drive halts according to the setting of 605Dh.
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Status Word (6041h)

Bit Name Description
0: Target position not reached
10 | Target reached 1: Target position reached
0: Homing failed
. . 1: Homing successful
12 | Homing attained This flag bit is valid when the drive is in homing mode and
the target reach signal is active.
. 0: Homing error not occurred
13 | Homingerror L2 - .
1: Homing timeout or deviation excessive
0: Home not found
15 | Home find 1: Homing completed
This flag bit is set when the home signal is reached.
Index (HEX) Su?k-':zr;(;iex Name Access | Data type Unit Value Default
603F 00 Error code RO UINT16 - 0to 65535
6040 00 Controlword | RW UINT16 - 0to 65535
6041 00 Status word RO UINT16 - 0 to xFFFF 0
6060 00 Operation oy | ins - 0to 10 0
mode
6061 00 Mode display | RO Int8 - 0to 10 0
6062 oo | Fosition RO |INT32 Reference unit - -
demand value
6064 00 Position RO INT32 Reference unit |- -
actual value
6067 00 Position RW | UInt32 Encoderunit | 0to65535 | 734
window
Positi
6068 00 osttion ew | uINT16 ms 0 to 65535 x10
window time
6077 oo |Toraueactual oy | iNT16 0.1% -5000t05000 | 0
value
606C 00 Velocity RO INT32 Reference unit/ ) )
actual value S
6098 00 Homing RW  |Ints - 1-35 1
method
Speed during .
01 searchfor |RW | UInt32 Refere"sce Uit oo | 100
switch
6099 coeed dur
peed during .
02 searchfor |RW | UInt32 Refere"sce Uit 10t (22-1) | 100
zero

= 121 =
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609 A 00 Homing RW  |uDINT32 | Referenceunit/| gy om gy | 100
acceleration s
i

2005 2 imeout RW | UINT16 10ms 100065535 | 50000
duration
Following

60F4 00 error actual RO DINT32 Reference unit - -
value

Note: For details on the objects, see “Appendix B List of Object Dictionaries”.

6.5.3 Related Functions

1. Homing timeout

Index .SUb_ Name Description
index
2005 24 Homing If homing is not completed within the duration, Er.601 will
timeout be detected, indicating homing timeout.

2. Current position calculation method

Index | Sub-index Name Description
This object determines whether to use absolute homing or
relative homing in an incremental system.
@ 60E6h =0 (Absolute homing)
Current L - .
osition After homing is done, 6064h (Position actual value) is equal
60E6 00 P ; to the home offset 607Ch.
calculation
method

@ 60E6h =1 (Relative homing)

After homing is done, 6064h is the sum of the original value
plus the home offset 607Ch.

6.5.5 Recommended Configuration

The basic configuration for the homing mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
6098: Homing method - Optional
6099-01: Speed during search for switch - Optional
6099-02: Speed during search for zero - Optional
609A: Homing acceleration - Optional
- 6064: Position actual value Optional
6060: Modes of operation 6061: Modes of operation display Optional
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6.6 Motor Protective Functions
1. Motor overload protection

The motor generates heat continuously due to thermal effect of the current after power-on.
The heat is then dissipated to the surroundings. When the heat generated exceeds the heat
dissipated, the motor temperature will rise to a point that could damage the motor. To prevent
such a risk, the servo drive offers motor overload protection to protect the motor from being
damaged by overtemperature.

Set the motor overload protection gain (200A-05h) to adjust the time when Er.620 is reported.
Use the default value of 200A-05h. You can change the value of 200A-05h based on the actual
motor heating situation when one of the following condition occurs:

The motor works in environments with high temperature.

The motor is in the cyclic motion featuring short motion cycle and frequent acceleration/de-
celeration.

Motor overload detection can be hidden (200A-1Bh = 1) when the motor is not affected by
overload.

Take caution when hiding the motor overload fault as it may damage the motor.

Related index codes:

Setting Durin

Motor overload condition g. Data Data .
Name . . X operation & - Uintl6

protection gain & Effective R structure type

200A-05h . Real time
time
. Related Data  50to 300

Access RW |Mapping |- mode range  (unit: %) Default 100

You can set the motor overload duration before Er.620 (Motor overload) is reported through
200A-05h.

Change the setpoint of 200A-05h to advance or delay the time when overload protection is
triggered based on the motor heating condition. The setpoint 50% indicates the overload
duration is cut by half; 150% indicates the overload duration is increased by 50%.

Set this parameter based on the actual heating condition of the motor.

Setting
Motor overload condition Atstop & Data .
T detection & Effective Real time [structure | Datatype  Wintl6
200A-1Bh i
ime
Access |RW  |Mapping | [Related | pEE 0 to 1Default 0
mode range

This parameter is used to set whether to enable motor overload detection.

Setpoint Functions

0 The motor overload detection function is enabled.

The motor overload alarm (Er.909) and fault (Er.620) are
hidden.
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Take caution during setting as improper setting may damage the motor.
2. Motor stall overtemperature protection

When the motor is stalled, the motor speed is nearly 0 rpm at high current input. In this case,
the motor can be overheated significantly. The motor is capable of operating upon stall in an
allowable period of time, exceeding of which can damage the motor due to overtemperature.
To prevent such a risk, the servo drive offers motor overtemperature protection to protect the
motor from being damaged by overtemperature.

Set the time threshold for motor stall overtemperature protection (200A-21h) to adjust the
time when Er.630 is reported. Set 200A-22h to determine whether to enable the protection
function (enabled by default).

Take caution when hiding motor stall overtemperature protection as it may result in a damage
to the motor.

Related index codes:

Time window of motor Settlr'1g.; During
condition ; Data Data .
Name |stall overtemperature ) operation & - Uintl6
- & Effective ) structure type
protection fi Real time
200A-21h ime
10to
Access |RW |Mapping |- Related |, Data 1 5535 |Default|200
mode range (ms)

Defines the overtemperature duration before Er.630 (Motor stalled) is detected by the servo drive.
200A-21h can be used to adjust the sensitivity of motor stall overtemperature detection.

Setting Durin
Motor stall condition o era%ion Data
Name  |overtemperature & P structure | Data type|Uint16
200A-22h protection Effectwe Real time
time
IAccess |RW Mapping |- R - el Otol Default |1
mode range
This parameter is used to enable detection on motor stall overtemperature protection (Er.630).
Setpoint Function
0 Hide motor stall overtemperature protection (Er.630)
1 Enable motor stall overtemperature protection (Er.630).

3. Motor speed protection

An excessively high speed may damage the motor or machine. The servo drive provides motor
overspeed protection.

In the applications where the motor drives vertical axis or is driven by load, set 200A-0Dh to 0
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to disable runaway fault detection. Use this setting with caution.

Related index codes:

Settlr)g. During
condition operationData
Name  |Overspeed threshold & P - Data type|Uint16
. structure
Effective )
. Real time
200A-09h time
0to
Access |RW Mapping |- e PST e 100.00 Default |0
mode range (unit:
rpm)

Defines the overspeed threshold of the motor.

Setpoint  |Threshold

Condition for reporting Er.500

When the feedback speed keeps higher than

0 Maximum motor speed x 1.2 the overspeed threshold for several times, the
servo drive reports Er.500 (Overspeed fault).
I1f 200A-09h = (Maximum motor Overspeed threshold = Maximum motor
1t0 10000 ISfI:)ZeoeodA)-(OlE)-ﬁ):< (Maximum motor speed L2
Overspeed threshold = 200A-09h
speed x 1.2):
Settlr.lg. During
e eIy operationData
Name Runaway protection & P - Data type|Uint16
Effective structure
2004:0BR ) Real time
time
Access |RW Mapping feac PST P Otol Default |1
mode range
Enable runaway protection
Setpoint Function Remarks
When the motor drives vertical axis or is driven by
0 Disabled load, set 200A-0Dh to 0 to disable runaway fault (Er.234)
detection.
1to 10000 Enable Enable the runaway protection function.

Besides runaway protection, the drive also allows you to set the speed limit in the speed/
torque control mode to protect the motor and the machine.
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6.7 Absolute Encoder System
6.7.1 Descriptions of Absolute Encoder System

1 Overview

The absolute encoder detects the motor position within one revolution and counts the num-
ber of motor revolutions. For a 23-bit encoder, 16-bit multi-turn data can be recorded. The
absolute encoder system integrated with the absolute encoder works in absolute position
linear mode or absolute position rotating mode. These modes apply to position control, speed
control, and torque control. The absolute encoder with a battery can back up data when the
servo drive is powered off. This enables the servo drive to calculate the absolute mechanical
position upon power-on again. Therefore, the homing operation is not required.

When using the absolute encoder for the ES810, set 2000-01h to 14101 (Inovance 23-bit abso-
lute encoder) and set 2002-02h (Absolute system selection) based on actual conditions. Er.731
is reported when the battery is connected for the first time. Set 200D-15h to 1 to reset the fault
and perform the homing operation.

When you change 2002-03h (Rotation direction selection) or 200D-15h (Absolute encoder
reset), an abrupt change occurs in the encoder absolute position, causing change of the abso-
lute position reference. Therefore, you need to perform the homing operation. After homing
is completed, the servo drive automatically calculates the deviation between the mechanical
absolute position and the encoder absolute position and stores it in the EEPROM.

2. Setting related index codes
a) Absolute encoder system setting

Set 2000-01h to 14101 to select Inovance 23-bit absolute encoder motor, and select the abso-
lute position mode in 2002-02h.

Setting
condition | At stop
Name Motor code & & Next sDt?EE::ture - tDatz Uintl6
2000- Effective | power-on yP
01h time
. Related Data Oto
Access |RW Mapping |- mode - range 65535 Default|14000
Setting At stop
condition & Data
Name  |Absolute system selection & Next - Data type|Uint16
2002- . structure
Effective [power-
02h time on
Access |RW Mapping |- R All Pl 0to2 Default [0
mode range
QS @ Inthe absolute position mode, the system detects the motor code
Q automatically to check whether the motor used is configured with an
absolute encoder. If not, Er.122 (Product mismatch in the absolute
NOTE position mode) occurs.

b) Encoder feedback data
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The feedback data of the absolute encoder is divided into the number of revolutions and the
encoder position within one turn. For the incremental position mode, there is no feedback
data concerning the number of revolutions.

Setting
Number of absolute encoder |condition Data .
T revolutions & Effective | structure | Patatype Uint16
200B-47h time
. Data
Access RO Mapping [TPDO Mode All - Default |
range
Setting
Single-turn position feedback condition Data .
elitis of an absolute encoder & Effective structure Data type|int32
time
200B-48h
. Dat. Unit:
Access RO Mapping [TPDO Mode All ata (Uni Default |-
range  |encoder
unit)
IAbsolute position (low 32 bits)Setting
of absolute encoder condition Data .
lelits feedback position of absolute |& Effective | structure | Pata type|ints2
encode(Low) time
200B-4Eh
Access RO Mapping [TPDO Mode All el (unit: Default
range  |encoder
unit)
Setting
Absolute position (high32  |condition Data A
N - - D 2
ame bits) of absolute encoder & Effective structure ata typeint3
time
200B-50h
. Dat it:
Access RO Mapping [TPDO Mode All ata (uni Default
range  |lencoder
unit)

The number of absolute encoder revolutions (200B-47h) is an unsigned number ranging from
0 to 65535. If the encoder resolution is Re (Re = 2%), the value of 200B-48h (Position of the abso-
lute encoder within one turn) ranges from 0 to Re.

The absolute position of the absolute encoder 200B-50h x 2% + 200B-4Eh is calculated with
the feedback data of the absolute encoder(200B-47h, 200B-48h) and the encoder resolution
Re. When 200B-47h is lower than 32768, (200B-50h x 2**+ 200B-4Eh) = 200B-47hxR; + 200B-48h.

When 200B-47h is greater than or equal to 32768 (200B-50hx 2*+ 200B-4Eh) = 200B-47h-
65536xR:+200B-48h

= 127 =
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c) Absolute position linear mode

Position offset in absolute isatclj?tgion At stop & [Data
Name  |position linear mode (low 32 . p - Data type|int32
bits) & Effective Real time structure
2005- time
2Fh 2% to
: Related Data +(2%-1)
Access |RW Mapping |- mode All ange (encoder Default [0
unit)
Position offset in absolute isatclj?tgion At stop & [Data
Name  |position linear mode (high 32 . p - Data type|int32
bits) & Effective Real time structure
2005- time
31h 2% to
: Related Data +(2%-1)
Access  |RW Mapping |- mode All e (encoder Default |0
unit)
Setting
-, condition |At stop & |Data I
Name  |Absolute position counter & Effective [Real timekstructure | Data type|int32
200B/08h time
7231 tO +231
Access RO Mapping | REEtE All el (encoder |Default [0
mode range .
unit)
Setting
Mechanical absolute condition Data .
i position (low 32 bits) & Effective | structure | Data typejint32
200B/3Bh time
Access RO Mapping |- pake All Data range|(encoder Default
mode .
unit)
Setting
Mechanical absolute condition Data A
s position (high 32 bits) & Effective | structure | Pata typeint32
200B/3Dh time
Unit:
Access |RO Mapping |- kil All i Encoder |Default |-
mode range unit

This mode is mainly applicable to the scenario where the load traveling range is fixed and the
encoder multi-turn data does not overflow, as shown by the following example of a ball screw
transmission machine.
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Figure 6-15 Ball screw transmission mechanism

Assume that the mechanical absolute position (200B-3Bh and 200B-3Dh) is P,, (P, = 200B-3Dh
x 2% +200B-3Bh), the encoder absolute position is P; (P ranging from -2* to (2%-1), and the
position offset in absolute position linear mode (2005-2Fh and 2005-31h) is P,

then their relationship is as follows: Py, =P¢ - Pq...............

Assume that the electronic gear ratio is % and the absolute position counter (200B-08h) indi-

cates the mechanical absolute position (reference unit), then the following formula applies:
2008-08h =P, / ()

The offset of the absolute position linear mode (2005-2Fh and 2005-31h) is 0 by default. If the
homing operation is performed, the servo drive automatically calculates the deviation be-
tween the encoder absolute position and the mechanical absolute position, assigns values to
2005-2Fh and 2005-31h, and stores the values in EEPROM after homing is done.

The encoder multi-turn data range of the absolute position linear mode is -32768 to +32767. If
the number of forward revolutions is larger than 32767 or the number of reverse revolutions is
smaller than -32768, Er. 735 occurs, indicating the encoder multi-turn overflow fault. You can
set 200A-25h to hide this fault.
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d) Absolute position rotation mode

Mechanical gear ratio Setting
! diti At stop & Dat: .
Name |(numerator) in the absolute condl an s op ata - Data type|Uint16
bosition rotation mode & Effective Real time structure
2005- time
33h
Related Data 1to
A RW M i - All Default |1
ceess apping mode range 65535 efaul
) . Setting
Mechanical gear ratio -
. . dit At stop & Dat: .
Name |(denominator) in absolute conal |<?n s O.p ata - Data type|Uint16
2005- o . & Effective Real timefstructure
position rotation mode .
34h time
. Related Data 1to
RW - A 1
Access Mapping mode l o 65535 Default
.. [Setti
Pulses per load revolution in csntliri]tgion At stop & Data
Name |the absolute position rotation . p - Data type|UInt32
. & Effective |Real time[structure
mode (low 32 bits) K
2005- time
35h 0to (2%-
. Related Dat. 1
Access |RW Mapping |- clate All @ ) Default [0
mode range (encoder
unit)
. Setti
Pulses per load revolution € mg At stop &
. - ) condition Data
Name |in absolute position rotation . [Real - Data type|UInt32
. . & Effective | . structure
2005— mode (high 32 bits) . time
time
3Th 0to 127
0
. R D
Access |RW Mapping |- elated All ata (encoder [Default 0
mode range .
unit)
Setting
Mechanical absolute condition Data A
N L . .k - Data t t32
ame position (low 32 bits) & Effective structure atatypein
200B-3Bh time
: Related Dat K
Access RO Mapping |- clate All ata (encoder Default |
mode range unit)
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Setting
Mechanical absolute condition Data A
e position (high 32 bits) & Effective i structure | Data type|int32
200B-3Dh time
(unit:
Access RO Mapping |- e All pEE Encoder Default |
mode range .
unit)
Setting
IAbsolute position (low 32 |condition Data .
el bits) of absolute encoder & Effective | structure | Pata type int32
time
200B-4Eh
Access RO Mapping [TPDO |Mode All Pt (unit: Default |-
range  |encoder
unit)
Setting
Absolute position (high 32 condition Data .
el bits) of absolute encoder & Effective structure Data type|ints2
time
200B-50h
Access RO Mapping [TPDO Mode All pata (unit: Default |-
range  lencoder
unit)
Single-turn position of the Settlr}g
. ;i condition Data - Data
Name load in rotation mode (low X - UInt32
B & Effective structure type
32 bits) .
200B-52h time
Data (unit:
Access RO Mapping TPDO Mode All Encoder Default -
range -
unit)
. . Setting
Single-turn position of  ESEEEIER Data Data
Name [the load in rotation mode ok - UInt32
. . & Effective structure type
(high 32 bits) .
time
200B-54h
Access [RO Mapping TPDO Mode All B (unit: Default |-
range  lencoder
unit)
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Single-turn position of the |Setting
load in rotation mode condition Data

LTS Single feedback position of & Effective | structure | Pata type Uint32
rotating load time

200B-56h
Access RO Mapping [TPDO Mode All P (unit: Default |
range  [reference
unit)

This mode is mainly applicable to applications where the load traveling range is not limited
and the number of unidirectional revolutions of the motor is less than 32767 upon power fail-
ure, as shown in the following figure.

Figure 6-16 Rotating load

The servo drive calculates the upper limit of the mechanical absolute position using 2005-

35h and 2005-37h first. If 2005-35h and 2005-37h are both set to 0, the servo drive uses 2005-

33h and 2005-34h for calculation. When the encoder resolution (Rg) is 2%, and the number of

encoder pulses per load revolution is represented by Ry, the following formula applies:

2005-35h or 2005-37h # 0: Ry =2005-37h x 2* + 2005-35h

2005-35h or 2005-37h = 0: Ry=Re x (2005-33h/2005-34h)

B
Assume that the electronic gear ratio is ——, the single-turn position of the load in rotation
mode (encoder unit, 200B-54h x 2% + 200B-52h) ranges from 0 to RM, and the single-turn po-

B
sition of the load in rotation mode (reference unit, 200B-56h) ranges from 0 to RM/(—— ), then
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the following formula applies:

B

A )
Assume that the mechanical absolute position (200B-3Bh and 200B-3Dh) is P,, (P,, = 200B-3Dh
x 2% +200B-3Bh), then the following formula applies:

200B-56h = (200B-54h x 2**+ 200B-52h)/(

Py = Number of revolutions of the rotary table x R,, + (200B-54h x 2** + 200B-52h)

B
Assume that the electronic gear ratiois —, and the absolute position counter (200B-08h) indi-
cates the mechanical absolute position (reference unit), then the following formula applies:
B
200B-08h =P,/( 7 ) = Number of revolutions of the rotary table x Ry/(

A

The following figure shows the relation between the single-turn position of the rotating load
and the position of the rotary platen.

) +200B-56h

Rotary table
Number of revolutions
n+2

n+l —
n —_—

Rotary load
Single-turn position
200B-56h

(Reference unit)

oW

/|/|/I/ » Rotation

Rotary load

Single-turn position A A A
200B-52h M ’ 4 H i i i i
200B-54 . g S .
(Encoger uni‘B ! Lo g4 Rotation

Figure 6-17 Relation between the single-turn position of the rotating load and the position of the
rotary table

The multi-turn data range is not limited in the absolute position rotation mode. Er.735 (Encoder
multi-turn overflow) can be hidden.

e) Encoder multi-turn overflow fault

You can hide Er.735 (Encoder multi-turn overflow) by setting 200A-25h in the absolute position
linear mode.

Setting

Name Encoder multi-turn condition | At stop &| Data i Data Uint16
overflow fault & Effective |Real time|structure type
200A-25h t
ime

. Related Data

Access RW | Mapping| No All Otol |Default| O
mode range
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f) Absolute encoder reset

You can reset the encoder internal faults or multi-turn feedback data by setting 200D-15h.

Setting
Name  |Absolute encoder reset condltl(?n At stop & Pata - e Uint16
& Effective |Real time |structure type
200D-15h e
. R D
Access  |RW Mapping |- elated All ata 0 to 2 Default |0
mode range

Note: After reset of encoder feedback multi-turn data, the absolute position of the encoder
changes abruptly. In this case, perform the mechanical homing operation.

0: No operation

1: Reset the fault

2: Reset the fault and multi-turn data

6.7.2 Precautions for Use of the Battery Box

When the battery is connected for the first time, Er.731 (Encoder battery fault) will be reported.
In this case, set 200D-15h to 1 to reset the fault, and then operate on the absolute system.

When the battery voltage detected is lower than 3.0V, Er.730 (Encoder battery alarm) occurs.
Replace the battery as follows:

Step 1: Power on the servo drive, and ensure the servo drive is in non-operational status.
Step 2: Replace the battery.

Step 3: The servo drive automatically clears Er.730 (Encoder battery alarm). If there is no other
alarm, make the servo drive run normally.

&CAUTION

@ Ifthe battery is replaced when the servo drive is in power-down status, Er.731 (Encoder battery
fault) can occur when the servo drive is powered on again, leading to an abrupt change in the
multi-turn data feedback. In this case, set 200D-15h (Absolute encoder reset selection) to 1
(Reset the fault) to reset the fault and perform the homing operation again.

@ Inthe power-down state, ensure that the maximum motor speed does not exceed 6000 rpm so
that the encoder position can be recorded correctly.

@ Keep the battery in environments within the required ambient temperature range and ensure
the battery is in reliable contact and carries sufficient power capacity. Otherwise, encoder data
loss may occur.

6.8 Software Tool for Commissioning

InoDriveShop is the commissioning software developed for ES810. The following figure shows
the software icon.

InoDriver...
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In the PC with the InoDriveShop installed, you can perform functions such as real-time moni-

toring, parameter setting, real-time sampling, and individual sampling.

6.8.1 Creating/Loading Projects

After the software runs, select New project/Open Project on the home page.
Operation description:
1. Creating a project

Select ES810 for the device and usb for the communication type. Then check Adaptive baud

rate. The following figure describes the USB connection.

InoDrivershop - Home Page

General | Project

Uistye -
BE = &
N ¢
Project Project Proj; >
Project Electrohydraulic servo products +| Commnicatior |USB =1 |
i B Ryomne eud 1152000s =
Sbrogect
N . m u
es6e0 15580 A =
M100 5510 MOV
e Seruo products = s
Next page

= ﬁ

3 sau| I EaEt

o

Project Guide

Device List

[ start Scan | stop Sca Slave Id |1 - |16 FAQ
R... |Object ... |Object Type |Station Id Baud Rage |Version

[V]01 ESB10_In... ES810_Inver.. 1 115200 1.0.0.1

Object 1 Scan Finished.

Project Dir

Project name:  NewProject2024-06-21

Storage path:  D:\InoDriverShop_3.5.2.20_Eservo-Temporary-20240118\Project =1

Pre-Page—||  Finish |

2. Opening a project
Open the project file type with the suffix .inoPro.
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/é @ Ifyou use Load existing item, note that the drive information recorded is
consistent with the current site conditions.
NOTE
6.8.2 Connecting/Disconnecting Communication

Click the button on the toolbar to establish the connection., Click Disconnect.

General | Project

j @H | Ecai % *2 -

New Open | Close Save Save the Connect Disconnect Local Remote Switch User
Project Project Project Project Project as Device  Device Debug Assistant Account
Project Network Communciation| Debug Mode User Management

Operation description:
1. Establishing connection
Click Connect device to set the communication parameters, as shown in Figure 6-24.

If connection fails, a message indicating communication configuration fails will be displayed.
In this case, select Auto search to enter the device search interface. After searching is done,
connection will be applied automatically.

Work Space T X Work Space T X
B:I Project B:l Project
=& NewProject2024-06-21 =& NewProject2024-06-21

Open Param File

[ Continuous Osc

Open wave data file
[#] Trigger Setting

~[£] Param Monitor

BE ES810_Inverter[1]

..[2) Param List
Control Panel

.68 Error Panel

Open Param File

& Continucus Osc

Open wave data file
[#] Trigger Setting

~[£] Param Monitor

=14 ES810_Inverter[1]
Param List

~fif] Control Panel

.68 Error Panel

Figure 6-18 Connection succeeded Figure 6-19 Connection failed

2. Interrupting connection

After you click Disconnect device, connection will be interrupted automatically, as shown in
Figure 6-25.
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6.8.3 Opening the Parameter File

This button is used to open the parameter file (xxx.inoparam) saved. You can view the saved
parameters in the software.

£ Ino.inoparam x -

iy £0] ~ Find e Access ...

uﬂggﬁzj;fn:‘{“ﬁ;fu“ R... |Func... |Description Current Value Defa... |Mini... |Maxi... |Unit |Modi... |Show... Data Type ~
3 H04[Terminal output 30.. H02-00 Control mode selection 9[ EtherCAT mode] 9 0 9 - unsigned short
# Ho5[Position contro J0.. H02-01  Absolute system selection 1[ Absolute position li... 1 0 2 - unsigned short
# H06[Speed control p 20.. H02-02 Rotational direction se... O[ Counterclockwise (CC... 0 0 1 - unsigned short
#3K07(Torque control | 20.. HO2-03 Output pulse phase Of Phase A leads phase B 1 0 0 1 - . unsigned short
#H0S(Gain parameters ||0 (.. H02-05 Stop mode upon S-ON OFF 4 Stop based on speed ... 4 0 4 - unsigned short
#H09[Gain auto-tunin |3 0.. H02-06  Stop mode at No.2 fault 10 0 0 10 - unsigned short
SH0alFault and prote |2 0. H02-07 Stop mode at overtravel 1L Stop at zero speed, ... 1 0 2 - unsigned short
3 HOC Commmicntion 5 || 0.+ H02-08  Stop mode at No.1 fault 0L Coast to stop, keepi... 0 0 10 = unsigned short
33 HOD[Auxiliary param 90.. H02-09 Delay from brake output... 250 250 0 500 - unsigned short
%4 HOE [Parameters for 30.. HO2-10 Delay from brake output... 150 150 1 1000 - . unsigned short
FHI1 Mol tiposition | ||D 0.. HO2-11 Motor speed threshold a... 30 30 0 3000 - unsigned short
S HI20ulti-speed par || D 0.. H02-12  Delay from S-ON OFF to ... 500 500 1 000 - unsigned short
22 H15[Mold opening/cl. 30.. HO2-14 Stop mode and stop stat... 10 10 1 6000 Tpm unsigned short
# H17[VDI/VDO/Other p || 0.. HO2-15 LED warning display sel... O Output the warning m.. 0 0 1 - unsigned short
#H18[Ejector pin par | |30.. H02-20 Stop mode enable switch... 1[ Stop as defined by ... 0 0 1 - unsigned short
ﬁme[ml pressure co| 0. H02-28  Alarm switch when rated... 1 1 0 1 - . unsigned short
M:i;%g\liﬁ:‘js‘::‘cz 20.. H02-31 Parameter initialization 0L No operation] 0 0 2 - unsigned short
. sondod buslte o, || D 0-- H02-32  Selection of parameters... 50 50 0 99 - . unsigned short

V||30.. H02-33  EtherCAT software version 0.0254 0.0000 0.0000 6.5535 - . unsigned short v

< > < >

6.8.4 Continuous Oscilloscope

This button is used for continuous waveform collection. Select the channel needed in the
channel selection interface.

Channel Selection a

4 ES810_Inverter[1] L)
0:No condition

:Position reference

SRS

:Position feedback
4:Position following error
:Speed reference

:Speed feedback

R

7:Speed feedback filter
8:Torque reference
9:Current feedback
10:Bus voltage

11:U phase feedback current v
L4 >

Functions of the buttons on the menu bar:
Save files: Used to save waveform files (.inocwv).
Auto fit: Used to adjust the scale automatically.
Tile: Used to separate different channels.

Cursor: Used to view the current value of the channel at different times and the average
value over time.

Open/Save configuration file: Used to save or open the channel configuration.
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BT T @l e [0 O] | sroine -2 Hlrme s | oo

2147483647 ]
1431685765 |

TisszTese |

Tisszress |

1431655766 ]

18:26:11 095 18:26:12 290 18:26:13 490 18:26:14 690

21474536145
18:26:15 590

18:26:17 091

<| m

6.8.5 Waveform Analyzer

12|

In the waveform analyzer, You can open a saved waveform or compare two waveforms.

) Continuous Osc |1 Osc Analyzer x -
Chaml Seecion B I S e = B e

4 [ES810_Inverter(1] ]
5:Speed reference )
o
o

[ s w0 18:35:16 038 153517 14 = 153515 140 15:35-20 065 15:35:21 30

i i

1< Channel Parameters || . 0 ol

6.8.6 Trigger Setting

Waveforms of high resolution can be obtained by triggering waveform sampling. Select the
channel needed in Channel settings and set the trigger condition needed. When all the set-

tings are done, click Trigger sampling to obtain waveforms.

[} Continuous Osc =4 Osc Analyzer Trigger Setting
BREHR. ES810_Inverter{1] v MEFE
Setting  Show

Commnication setting

Yove Up | | Move Dow

Pre-trigger Setting

0

ed r
6:Speed feedback

A v
Conditior
0:No condition || Trieeer
Rising Edge v]| Trigeer
feedback cu
0 Trigger

feedback curren

al encoder

6.8.7 Parameter Monitoring

B

0:No condition

Rising Edge

0

You can add the parameter to the Monitoring table, You can view the parameters in the pa-

rameter monitoring interface after adding them.
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Param Monitor

ES810_Inverter[1]

[~ 1| shafto

~ | _Function Code_| Add
-]

R... Module Name Functio... |Description Current Value Unit
001 ES810_Inverter[Shaft0]1[1] H02-00 Control mode selection 9[ EtherCAT mode] -

6.8.8 Parameter List

The drive parameters can be viewed in the parameter list. You can use the comparison func-
tion to compare the two saved parameter files. When you need to download parameters to the
drive, make corresponding changes in the setpoint and click Download.

[} Continuous Osc

|24 Osc Analyzer

[2] Trigger Setting

[ ES810_Inverter[1]Param List x

21 Parameter Group ~
Z1Customized
2 System

Shaft0
# H00[Servo motor par,
44H01[Servo drive par.
3 H02[Basic control p.
% H03 [Terninal Input
44 H04[Terminal output
@3 H05[Position contro.
% H06 [Speed control p
4 HO7[Torque control
@ Ho8[Gain parameters.
% H09 (Gain auto-tunin
44 H0A[Fault and prote.
@3 H0B [Monitoring para.
% HoC [Comunication p
44 HOD[Auxiliary param
@3 HOE [Parameters for
% H11 Multi-position
44H12[Multi-speed par
3H15[Mold opening/cl
33 H17[VDI/VDO/Other p ¥
>

Upload and gl ol Write v ~
save | Uptoad and | open recipe | (ALL current | pijier
(Current ALL) ]

Func... Description Setting V... |Current V... De.. ~
H02-00 Control mode se... —— 9 EtherC... 9

H02-01  Absolute system... — 10 Absolu... 1

H02-02 Rotational dire. 0L Counte... 0

H02-03  Output pulse phase 0 Phase ... 0

H02-05  Stop mode upon 3[ Intern... 4

H02-06 Stop mode at No. - 0L Coast 0

H02-07  Stop mode 1[ Stop a... 1

H02-08  Stop mode — 0L Coast ... 0

H02-09 Delay from brak. 250 250

H02-10 Delay from brak. 150 150

H02-11  Notor speed thr... — 30 30

H02-12  Delay from S-ON. 500 500

H02-14 Stop mode and s. 10 10

H02-15  LED warning dis. 0[ Output... 0

H02-20  Stop mode enabl. 1[ Stop a. 0

H02-28  Alarm switch wh. 1 1

H02-31  Parameter initi... — 0L Yo ope... 0 )
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7 Troubleshooting

For details on the troubleshooting of the power supply unit, see the 810 Series Power Supply
Unit User Manual.
7.1 Faults and Alarm Types

Faults and alarms of the servo drive are divided into three levels based on severity: No. 1> No.
2> No. 3, as shown below.

No.1 non-resettable fault
No.2 resettable fault
No.3 resettable alarm

"Resettable" means the operating panel stops displaying the fault/alarm once a "Reset signal"
isinput.

To reset a fault/alarm, use one of the following methods:
1. Set 200D-02h to 1 (Fault reset).
2. Use DI function 2 (FunIN.2, ALM-RST).
3. Set the rising edge of bit 7 through setting bit 7 of the control word 0x6040.

To reset No. 1 and No. 2 faults, switch off the S-ON signal first and then send the fault reset
signal.

To reset No.3 alarms, send the fault reset signal directly.
B Related parameters

Setting | Effective

. Default
mode time

Param. Name Value Function

Used to stop the operating panel from

displaying the fault/alarm when a resettable Real

0: No operation
Fault
Atstop | .
time

200Dh-02h 1: Reset fault/
reset fault/alarm occurs.

alarm
200Dh-02h is set to 0 immediately after reset.

M Related function No.

Code Name Function Description

This DI function is edge-triggered and inactive when the high/low level
keeps apply.
The servo drive may, depending on the alarm type, continue operating after
reset.

When FunIN.2 is assigned to a low-speed DI, the logic of this DI will be set to
Fault/Alarm| ) " R R R
FunIN.2 ALM-RST . Edge-triggered” forcibly, and the effective level change of this DI must be

reset signal . L .

kept for more than 3 ms. Otherwise, fault reset is inactive.
Do not assign FunIN.2 to a high-speed DI. Otherwise, fault/alarm reset is
inactive.
Inactive: Not resetting the fault/alarm
Active: Resetting the fault/alarm
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B Fault/Alarm code output
The servo drive can output the fault/alarm code of the highest level.

To implement fault/alarm output, assign FunOUT.12, FunOUT.13, and FunOUT.14 to set three
DOs of the servo drive.

FunOUT.12: ALMOL (first digit of the fault/alarm code, short for AL1)
FunOUT.13: ALMO2 (second digit of the fault/alarm code, short for AL2)
FunOUT.14: ALMO3 (third digit of the fault/alarm code, short for AL3)

When different faults/alarms occur, the levels of the three DOs can change.

7.2 List of Fault and Alarm Codes

When a communication error or drive error occurs, the ES810 series servo drive sends an
emergency message to the network as a producer or sends an abort response when SDO
transmission is abnormal.

7.2.1 List of Fault Codes

Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
Access to FPGA by MCU Level 1 non-
1 _ Y £1000 | o 0: Coast to stop 0
timeout resettable fault
. . . Level 1 non-
2 Logic configuration fault E.102.0 0: Coast to stop 0
resettable fault
Mi h FPGA L 1 -
3 ismatch between FPG. £ 103.0 evel 1l non 0: Coast to stop 0
models and MCU models resettable fault
Level 1 non-
4 FPGA interruption timeout | E.104.0 0: Coast to stop 0
resettable fault
A: Stop based on smooth
Current loop or software Level 1 non- . .
5 X K K E.104.1 deceleration and torque reduction, | 1
interruption timeout resettable fault )
keeping the lock status
A: Stop based on smooth
Level 1 non- . .
6 System parameter error E.105.0 deceleration and torque reduction, | 1
resettable fault .
keeping the lock status
. Level 1 non-
7 Parameter write fault E.108.0 0: Coast to stop 1
resettable fault
Level 1 non-
8 Parameter read fault E.108.1 0: Coast to stop 1
resettable fault
Level 1 non-
9 Factory parameter error E.111.0 0: Coast to stop 2
resettable fault
Product models mismatch
X Level 1 non-
10 and no corresponding E.120.0 0: Coast to stop 2
resettable fault
encoder
Product models mismatch
X Level 1 non-
11 and no corresponding E.120.1 0: Coast to stop 2
motor resettable fault
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Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
. Level 1 non-
12 Serial motor code error E.120.2 0: Coast to stop 2
resettable fault
Parameter mismatch when
. Level 1 non-
13 set to 2nd generation E.122.0 0: Coast to stop 3
resettable fault
encoder motor
Product model mismatch Level 1 non-

14 . X E.123.0 0: Coast to stop 3
and no corresponding drive resettable fault
Data check error or no

. Level 1 non-
15 parameter saved in the E.136.0 0: Coast to stop 3
resettable fault
motor ROM
Data check error or no
. Level 1 non-
16 parameter saved in the E.136.1 0: Coast to stop 3
resettable fault
motor ROM
FPGA system samplin Level 1 non-

17 y . piing E.208.0 0: Coast to stop 4
operation timeout resettable fault
Timeout caused by failure . .

R Level 1 non- 4: Internal dynamic braking stop,
18 of MCU to timely update E.208.1 R . ) 4
resettable fault | keeping dynamic braking status
torque reference
Error caused by encoder Level 1 non-

19 L X E.208.2 0: Coast to stop 4
communication timeout resettable fault
Error caused by current Level 1 non-

20 : vl £.2083 0: Coast to stop 4
sampling (7860) timeout resettable fault

n Error caused by analog/ £.208.4 Level 1 non- 4: Internal dynamic braking stop, 5
digital conversion timeout o resettable fault | keeping dynamic braking status
Output short-circuited to Level 1 non-

22 E.210.0 0: Coast to stop 5
ground resettable fault
Output short-circuited to Level 1 non-

3 P E210.1 0: Coast to stop 5
ground resettable fault

Level 1 non-

24 Encoder battery failure E.731.0 0: Coast to stop 5

resettable fault

25 Encoder multi-turn E.733.0 Level 1 non- 4: Internal dynamic braking stop, 6
counting error T resettable fault | keeping dynamic braking status

2% Encoder multi-turn E735.0 Level 1 non- 4: Internal dynamic braking stop, 6
counting overflow T resettable fault | keeping dynamic braking status
Encoder multi-turn Level 1 non- 4: Internal dynamic braking stop,

27 . E.735.1 . . . 6
counting overflow resettable fault | keeping dynamic braking status
Encoder Z signal Level 1 non- 4: Internal dynamic braking stop,

28 X E.740.0 . . . 6
interference resettable fault | keeping dynamic braking status
Encoder AB signal Level 1 non- 4: Internal dynamic braking stop,

29 . E.740.1 . . . 7
interference resettable fault | keeping dynamic braking status
Encoder Z signal Level 1 non- 4: Internal dynamic braking stop,

30 E.740.5 7

interference

resettable fault

keeping dynamic braking status
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Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
Encoder Z signal Level 1 non- 4: Internal dynamic braking stop,
31 . E.740.6 . . . 7
interference resettable fault | keeping dynamic braking status
Encoder Z signal Level 1 non- 4: Internal dynamic braking stop,
32 . E.740.7 . . . 7
interference resettable fault | keeping dynamic braking status
A: Stop based on smooth
Encoder Z signal Level 1 non-
33 . '8 E.740.8 v deceleration and torque reduction, | 8
interference resettable fault .
keeping the lock status
Level 1 non- 4: Internal dynamic braking stop,
34 | Nikon encoder E756.0 | . erna‘dynamic braxing stop, - g
resettable fault | keeping dynamic braking status
Nikon encoder EEPROM Level 1 non- 4: Internal dynamic braking stop,
35 E.765.2 . . . 8
damaged resettable fault | keeping dynamic braking status
36 AD sampling fault reported £ 835.0 Level 1 non- 4: Internal dynamic braking stop, 8
by FPGA R resettable fault | keeping dynamic braking status
Level 1 -
37 Encoder parameter error E.A33.0 evettnon 0: Coast to stop 9
resettable fault
Level 1 - 4: Int ld ic braking st
38 Encoder echo check error | E.A34.0 evettnon " ferna yna.mlc r.a ng stop, 9
resettable fault | keeping dynamic braking status
. ) Level 1 non- 4: Internal dynamic braking stop,
39 Z signal disconnected E.A35.0 R Y . . gstop 9
resettable fault | keeping dynamic braking status
Level 1 4: Internal dynamic braking stop,
40 System parameter error E.101.0 R Y . . Estop 9
resettable fault | keeping dynamic braking status
Model code identification Level 1
41 X E.102.1 0: Coast to stop 10
failed resettable fault
Motor parameter mismatch Level 1
42 upon absolute position E.122.1 0: Coast to stop 10
. resettable fault
settings
DI function assignment Level 1
43 unction assig £1300 | 0: Coast to stop 10
error resettable fault
DO function assignment Level 1
44 E.131.0 0: Coast to stop 10
error resettable fault
E i di iti Level 1
45 frorin reading orwriting | ¢ 35 | -€ve 0: Coast to stop 11
EEPROM in ABSENC resettable fault
Level 1
46 Hardware overcurrent E.201.0 eve 0: Coast to stop 11
resettable fault
Level 1
47 Hardware overcurrent E.201.1 0: Coast to stop 11
resettable fault
L 1 4:1 i ki
48 Hardware overcurrent E.201.2 evel ntfernal dyna‘mlc br‘a Ing stop, 11
resettable fault | keeping dynamic braking status
Level 1
49 Hardware overcurrent E.201.3 0: Coast to stop 12
resettable fault
. Level 1
50 D-/Q-axis current overflow | E.207.0 0: Coast to stop 12

resettable fault
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Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
U,V,and W ph iri Level 1
51 V> N phasewiring E.220.0 eve 0: Coast to stop 12
error resettable fault
Level 1
52 U,V, and W phase loss E.220.1 0: Coast to stop 12
resettable fault
Runaway alarm upon . .
Level 1 4: Internal dynamic braking stop,
53 incorrect wiring of U, V, and | E.234.0 v R Y . I . NG stop 13
resettable fault | keeping dynamic braking status
W phases
Level 1 4: Internal dynamic braking stop,
54 DC busbar overvoltage E.400.0 v R Y . I . g stop 13
resettable fault | keeping dynamic braking status
Level 1 4:Internal d ic braking st
55 DC busbar undervoltage E.410.0 eve " fzrna yna.mlc r.a INg Stop, 13
resettable fault | keeping dynamic braking status
Level 1 4:Internal d ic braking stop,
56 Motor overspeed E.500.0 eve " .erna yna‘mlc ré ng stop 13
resettable fault | keeping dynamic braking status
57 FPGA internal speed E.501.0 Level 1 4: Internal dynamic braking stop, 14
measurement overflow B resettable fault | keeping dynamic braking status
Offline inertia auto-tuning Level 1
58 R E.600.0 0: Coast to stop 14
failure resettable fault
. . Level 1
59 Angle auto-tuning failure E.602.0 0: Coast to stop 14
resettable fault
Level 1 4: Internal d ic braking st
60 Encoder interference fault | E.740.2 eve " farna yna'mlc r'a INE Stop, 14
resettable fault | keeping dynamic braking status
Single-turn calculation Level 1 4: Internal dynamic braking stop,
61 E.740.3 . . . 15
error resettable fault | keeping dynamic braking status
62 Countmg increment £.740.4 Level 1 4: Intfarnal dynaAmlc br‘akmg stop, 15
exception resettable fault | keeping dynamic braking status
63 Nikon en?odfer E755.0 Level 1 4: Intgrnal dyna.mic br?king stop, -
communication fault resettable fault | keeping dynamic braking status
64 Nikon en.cod-er E755.1 Level 1 4: Int.ernal dyna‘mic bréking stop, 15
communication fault resettable fault | keeping dynamic braking status
Level 1
65 Angle auto-tuning timeout | E.800.0 0: Coast to stop 16
resettable fault
Parameter auto-tuning Level 1
66 . E.800.1 0: Coast to stop 16
timeout resettable fault
U Level 1
67 Pl auto-tuning timeout E.800.2 0: Coast to stop 16
resettable fault
P ter auto-tuni Level 1
68 arameter auto-tuning Eg010 | € 0: Coast to stop 16
cancellation resettable fault
. A: Stop based on smooth
AD sampling overvoltage of Level 1 . .
69 E.834.1 deceleration and torque reduction, | 17
the DSP resettable fault X
keeping the lock status
- AD sampling overvoltage of £834.9 Level 1 4: Internal dynamic braking stop, 17

the DSP

resettable fault

keeping dynamic braking status
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Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
AD sampling overvoltage of Level 1 4: Internal dynamic braking stop,
71 E.834.3 . . . 17
the DSP resettable fault | keeping dynamic braking status
A: A: Stop based on smooth
. Level 1 . .
72 AD zero drift error E.836.0 deceleration and torque reduction, | 17
resettable fault X
keeping the lock status
E i d iti
XC?SS_IVE encoder position Level 1 4: Internal dynamic braking stop,
73 deviation upon next power- | E.901.0 . . i 18
on resettable fault | keeping dynamic braking status
Motor power cables Level 1 4: Internal dynamic braking stop,
74 . E.939.0 . . i 18
disconnected resettable fault | keeping dynamic braking status
Level 2
75 Excessive speed deviation | E.044.0 v 0: Coast to stop 18
resettable fault
Excessive deviation due to Level 2
76 . E.044.1 0: Coast to stop 18
torque limit resettable fault
77 P!'essure sensor £ 046.0 Level 2 4: Intfernal dyna‘mlc br{akmg stop, 19
disconnected resettable fault | keeping dynamic braking status
Level 2 2: External d ic braking st
78 S-ON command invalid E.121.0 eve x_erna yn§m|c r,a NBStop, | 1q
resettable fault | keeping dynamic braking status
. . . Level 2 4: Internal dynamic braking stop,
79 STO signal input protection | E.300.0 . . i 19
resettable fault | keeping dynamic braking status
. Level 2 4: Internal dynamic braking stop,
80 | Power supply unit fault E4220 | o) erna‘cynamic braxing stop, -
resettable fault | keeping dynamic braking status
81 Power-down of the power £.423.0 Level 2 4: Internal dynamic braking stop, 20
supply unit T resettable fault | keeping dynamic braking status
L 2 4: Int ic braki
82 Root extraction error E.466.0 evel " fernal dyna‘mlc r{a Ing stop, 20
resettable fault | keeping dynamic braking status
83 Frequency division pulse £.510.0 Level 2 4: Internal dynamic braking stop, 20
output overspeed o resettable fault | keeping dynamic braking status
Level 2 4:Internal d ic braking st
84 Drive overload E.610.0 eve " fzrna yna.mlc r.a INE Stop, 20
resettable fault | keeping dynamic braking status
L 2 4:1 i ki
g5 Motor overload £ 620.0 evel nt.ernal dyna‘mlc br{a ing stop, 91
resettable fault | keeping dynamic braking status
Level 2 4:Internal d ic braking stop,
86 Motor overload E.620.1 eve " _erna yna'mlc r_a N8 stop 21
resettable fault | keeping dynamic braking status
Motor stall overtemperature Level 2 4: Internal dynamic braking stop,
87s X E.630.0 . . . 21
protection resettable fault | keeping dynamic braking status
) Level 2 4: Internal dynamic braking stop,
88 Heatsink overtemperature | E.650.0 v A Y ) I ) g stop 21
resettable fault | keeping dynamic braking status
89 Motor overtemperature £.660.0 Level 2 4: Int.ernaldyna'mic bréking stop, 2
(PTC) resettable fault | keeping dynamic braking status
90 Excessively high £ 660.1 Level 2 4: Internal dynamic braking stop, 9

temperature (KTY)

resettable fault

keeping dynamic braking status
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Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
Level2 A: Stop based on smooth
91 Encoder battery alarm E.730.0 deceleration and torque reduction, | 22
resettable fault )
keeping the lock status
A: Stop based th
Encoder Tx-end Level 2 oP a'15e onsmoo .
92 L E.732.0 deceleration and torque reduction, | 22
communication check error resettable fault X
keeping the lock status
93 FncoderZsignal E745.0 Level 2 4: Int.ernaldyna.mic br?king stop, 23
interference resettable fault | keeping dynamic braking status
94 F—:ncoderangnal E.750.2 Level 2 4: Int.ernaldyna‘mlc bréklng stop, 23
interference resettable fault | keeping dynamic braking status
05 FncoderZsignal £750.3 Level 2 4: IntfernaldynaAmic bréking stop, 23
interference resettable fault | keeping dynamic braking status
Encoder Z signal Level 2 4: Internal dynamic braking stop,
96 . E.750.4 . . i 23
interference resettable fault | keeping dynamic braking status
97 F—:ncoderZsignal E7505 Level 2 4: Int.ernaldyna‘mic br{aking stop, 4
interference resettable fault | keeping dynamic braking status
08 FncoderZsignal E750.6 Level 2 4: Int_ernaldyna'mic bréking stop, 24
interference resettable fault | keeping dynamic braking status
Level 2 4: Internal dynamic braking stop,
99 Encoder overtemperature | E.760.0 . . i 24
resettable fault | keeping dynamic braking status
Level 2 4: Internal dynamic braking stop,
100 Nikon encoder out of limit | E.765.0 v A ynamic braxd gstop 24
resettable fault | keeping dynamic braking status
Level 2 4: Internal d ic braking st
101 Three-phase imbalance E.940.0 eve " farna yna'mlc r.a ng stop, 25
resettable fault | keeping dynamic braking status
Level2 A: Stop based on smooth
102 Frequent parameter storage | E.942.0 deceleration and torque reduction, | 25
resettable fault .
keeping the lock status
Limit of position reference Level 2 4: Internal dynamic braking stop,
103 E.997.0 . . . 25
or feedback reached resettable fault | keeping dynamic braking status
Object dictio data Level 2
104 Jectdictionary 9980 | o 0: Coast to stop 25
setting error resettable fault
Resistance auto-tuning Level 2
105 . E.A42.1 0: Coast to stop 26
failure resettable fault
Induct to-tuni Level 2
106 | nouclanceautotuning e po |HEVE 0: Coast to stop 2
failure resettable fault
Back EMF auto-tuni Level 2
107 a'c auto-tuning E.A42.3 eve 0: Coast to stop 26
failure resettable fault
Motor parameter auto- Level 2
108 . . E.A42.6 0: Coast to stop 26
tuning failure resettable fault
109 ExcgssAive position £.B006 Level 2 4: Intfernal dyna‘mic br‘aking stop, 7
deviation resettable fault | keeping dynamic braking status
110 Position reference input E.B0L0 Level 2 4: Internal dynamic braking stop, 27

error

resettable fault

keeping dynamic braking status




7 Troubleshooting

Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
Electronic gear ratio settin Level 2 A: Stop based on smooth
111 8 g E.B03.0 deceleration and torque reduction, | 27
error resettable fault X
keeping the lock status
. . . A: Stop based on smooth
Electronic gear ratio setting Level 2 ) .
112 E.B03.1 deceleration and torque reduction, | 27
error resettable fault X
keeping the lock status
Electronic gear ratio settin Level 2 A: Stop based on smooth
113 & & E.B03.2 deceleration and torque reduction, | 28
error resettable fault X
keeping the lock status
114 ECT'electronic gear ratio E.B03.3 Level 2 4 Intfzrnal dyna.mic br?king stop, 28
setting error resettable fault | keeping dynamic braking status
Switchover (internal/
external) not allowed Level 2 4: Internal dynamic braking sto
115 | duringhybrid use of fully | E.B04.0 sinternatdynamic braking sto, - o
. resettable fault | keeping dynamic braking status
closed-loop and multi-
position absolute modes
116 Module protection £.805.0 Level 2 4: Int_ernaldynaAmlc bréklng stop, 28
parameters read error resettable fault | keeping dynamic braking status
. . A: Stop based on smooth
Reset required after saving Level 2 . .
117 R E.B06.0 deceleration and torque reduction, | 29
mold protection parameter resettable fault .
keeping the lock status
Number of points to b
umbero 'pom stobe A: Stop based on smooth
collected higher than the Level 2 ) .
118 R K E.B07.0 deceleration and torque reduction, | 29
maximum number of points resettable fault .
8x 1024 keeping the lock status

Level2 A: Stop based on smooth

119 Module protection E.B08.0 deceleration and torque reduction, | 29
resettable fault .

keeping the lock status

A: Stop based on smooth

Communication Level 2
120 . E.D03.0 deceleration and torque reduction, | 29
interrupted resettable fault .
keeping the lock status
. A: Stop based on smooth
CANopen communication Level 2 . .
121 ) E.D04.0 deceleration and torque reduction, | 30
timeout resettable fault X
keeping the lock status
. A: Stop based on smooth
CANopen communication Level 2 . .
122 L E.D05.0 deceleration and torque reduction, | 30
initialized resettable fault X
keeping the lock status
. A: Stop based on smooth
CANopen communication Level 2 . .
123 E.D06.0 deceleration and torque reduction, | 30
reset resettable fault X
keeping the lock status
A: Stop based on smooth
Level 2 P

124 Bus disconnection error E.DO7.0 deceleration and torque reduction, | 30
resettable fault X
keeping the lock status
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Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
Bus PDO transmission Level 2 A: Stop based on smooth
125m E.D08.0 deceleration and torque reduction, | 31
length error resettable fault .
keeping the lock status
Lower limit of software Level2 A: Stop based on smooth
126 position higher than the E.D09.0 deceleration and torque reduction, | 31
- resettable fault .
upper limit keeping the lock status
A: Stop based th
Home offset outside the Level 2 oP z?se onsmoo .
127 L E.D10.0 deceleration and torque reduction, | 31
software position limit resettable fault X
keeping the lock status
Synchronization frame Level2 A: Stop based on smooth
128 error exceeding 1/4 of the E.D11.0 deceleration and torque reduction, | 31
o resettable fault )
synchronization cycle keeping the lock status
A: Stop based th
CAN information loss of the Level 2 oP z?se onsmoo .
129 : E.D12.0 deceleration and torque reduction, | 32
power supply unit resettable fault .
keeping the lock status
Level2 A: Stop based on smooth
130 Bus disconnected E.E01.0 deceleration and torque reduction, | 32
resettable fault .
keeping the lock status
Level2 A: Stop based on smooth
131 Bus off E.E02.0 deceleration and torque reduction, | 32
resettable fault .
keeping the lock status
Level2 A: Stop based on smooth
132 Bus connection timeout E.E03.0 deceleration and torque reduction, | 32
resettable fault )
keeping the lock status
L A: Stop based on smooth
Internal communication Level 2 . .
133 ) . E.E04.0 deceleration and torque reduction, | 33
timeout of expansion card resettable fault X
keeping the lock status
A: Stop based on smooth
. . Level 2 _ .
134 Station No. conflict E.E05.0 deceleration and torque reduction, | 33
resettable fault X
keeping the lock status
Level2 A: Stop based on smooth
135m | Station No. setting error E.E06.0 deceleration and torque reduction, | 33
resettable fault X
keeping the lock status
. A: Stop based on smooth
Communication state Level 2 . .
136 . E.E0T7.6 deceleration and torque reduction, | 33
machine error resettable fault .
keeping the lock status
Level 2 4: Inty ld ic braking stop,
137 Synchronization loss E.E08.0 eve " Fzrna yna‘mlc ré ng stop 34
resettable fault | keeping dynamic braking status
Level2 A: Stop based on smooth
138 System parameter error E.E09.0 deceleration and torque reduction, | 34
resettable fault .
keeping the lock status
Level2 A: Stop based on smooth
139 Configuration error E.E0A.0 deceleration and torque reduction, | 34
resettable fault R
keeping the lock status
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Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
140 ESI configuration file not EELLE Level 2 4: Int.ernal dyna'mic bréking stop, 34
programmed resettable fault | keeping dynamic braking status
A: Stop based on smooth
T . Level 2 A .
141 ECAT initialization failure E.E12.0 deceleration and torque reduction, | 35
resettable fault X
keeping the lock status
ECAT synchronization cycle Level 2 A: Stop based on smooth
142 not being a multiple of the | E.E13.0 deceleration and torque reduction, | 35
resettable fault .
PWM cycle keeping the lock status
Excessive deviation of Level 2 A: Stop based on smooth
143 the ECAT synchronization E.E15.0 deceleration and torque reduction, | 35
. resettable fault .
signal keeping the lock status
Master and slave
. Level 2 4: Internal dynamic braking stop,

144 synchronous reception E.E20.1 . . . 35
failed resettable fault | keeping dynamic braking status
Master and slave

v . Level 2 4: Internal dynamic braking stop,

145 synchronous transmission | E.E20.2 . . . 36
failed resettable fault | keeping dynamic braking status
Excessive synchronous Level 2 A: Stop based on smooth

146 transmission delay of E.E20.3 deceleration and torque reduction, | 36

resettable fault X
master and slave keeping the lock status
Excessive position deviation Level2 A: Stop based on smooth
147 during master and slave E.E20.4 deceleration and torque reduction, | 36
o resettable fault .
synchronization keeping the lock status
Excessive torque deviation Level2 A: Stop based on smooth
148 during master and slave E.E20.5 deceleration and torque reduction, | 36
o resettable fault .
synchronization keeping the lock status
Level 1 A: Stop based on smooth
149 Master and slave axes faulty | E.E20.6 deceleration and torque reduction, | 37
resettable fault .
keeping the lock status
Level2 A: Stop based on smooth
150 False home E.E20.7 deceleration and torque reduction, | 37
resettable fault X
keeping the lock status
Level2 A: Stop based on smooth
151 Injection axis limit alarm E.B09.0 deceleration and torque reduction, | 37
resettable fault X
keeping the lock status
Process parameter settin Level 2 A: Stop based on smooth

152 P g E.B10.0 deceleration and torque reduction, | 37

error resettable fault .

keeping the lock status

A: Stop based on smooth
Paralleled screw fault in Level 2 P . .

153 E.E21.0 deceleration and torque reduction, | 38

torque synchronous mode resettable fault X
keeping the lock status
A: Stop based on smooth
STO signal input protection Level 2 . .
154 g putp E.300.1 deceleration and torque reduction, | 38

- Used when 03-37 =2

resettable fault

keeping the lock status
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Fault Position
No. Fault name . Fault level Default stop mode in group
display
OE
Level 2 2: External d ic braking st
155 Brake error E.310.0 eve x.erna yna'mlc r'a ng stop, 38
resettable fault | keeping dynamic braking status
ESI check failure, namely Level 2 4: Internal dynamic braking stop,
156 . E.E11.0 . . . 38
XML_FLASH check failure resettable fault | keeping dynamic braking status
XML EEPROM read-write Level 2
157 _ wr EEILL | o 0: Coast to stop 39
failure resettable fault

Pressure sensor
Level 2

158 disconnected (voltage too | E.046.1 0: Coast to stop 39
resettable fault

low)
Level 2 4:Internal d ic braking st
159 Braking unit DI loss E.311.1 eve " fzrna yna.mlc r.a NESIOP, 1 39
resettable fault | keeping dynamic braking status
A: Stop based on smooth
Synchronous quick stop of Level 2 P ) .
160 E.E25.0 deceleration and torque reduction, | 39
master and slave resettable fault X
keeping the lock status
Level 2
161 Forward overtravel E.010.0 0: Coast to stop 40
resettable fault
Level 2 4:Internal d ic braking stop,
162 Reverse overtravel E.010.1 eve " _erna yna'mlc r.a N stop 40
resettable fault | keeping dynamic braking status
Positive/Negative limit Level 2 4: Internal dynamic braking stop,
163 . E.010.2 . . . 40
setting error resettable fault | keeping dynamic braking status

The above faults can be set to different stop modes according to parameters in group OE. One
parameter can be used to set four stop modes. All stop modes available are as follows.

0: Coast to stop

1: External dynamic braking stop, keeping the de-energized status

2: External dynamic braking stop, keeping the dynamic braking status

3:Internal dynamic braking stop, keeping the de-energized status

4: Internal dynamic braking stop, keeping the dynamic braking status

5: Stop at zero speed, keeping the de-energized status

6: Stop at zero speed, keeping the lock status

7: Ramp to stop, keeping the de-energized status

8: Ramp to stop, keeping the de-energized status

9t: Sttop based on smooth deceleration and torque reduction, keeping the de-energized
status

A: Stop based on smooth deceleration and torque reduction, keeping the lock status
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7.2.2 List of Alarm Codes

Alarm code Name Alarm code Name
. Parameter auto-tuning failure
Rated t of motor high
A.120.3 ated currento m.o orhigher A.A40.5 (Q-axis current steady state
than that of the drive )
error check function)
Frequency-division pulse Parameter auto-tuning failure
A.110.0 q y . P A.A40.6 (Q-axis current steady state
output setting error .
error check function)
A.601.0 Homing timeout A.765.1 Nikon encoder EEPROM busy
A.831.0 Al zero offset too large A.980.0 Encoder algorithm error
A.900.0 Emergency stop alarm A.E20.0 .Synchtonous parameter
inconsistent
A941.0 Pararn.eter modlflcatlon. AB10.1 Process mode not matching
requiring power-on again control word
A.950.0 Forward overtravel A.611.0 Drive overload
A.952.0 Reverse overtravel A.621.0 Motor overload alarm 1
A.A40.0 Parameter auto-tuning failure |A.622.0 Motor overload alarm 2
Parameter auto-tuning failure Motor stall overtemperature
A.A40.1 A.631.
0 (H0806 =2) 6310 protection
Parameter auto-tuning failure .
A.A40.2 . A.E22.8 Double screw leveling not done
(sampling error)
Parameter auto-tuning failure STO signal input protection
A.A40.3 A.301.1
(rising time check error) (used when 03-37=3)
AA4D.4 Parameter auto-tuning failure i
(overshoot check error)
7.3 SDO Transfer Abort Code
Abort Code Description Abort Code Description
| t data type: i
0503 0000 Trigger bits not alternated 0607 0012 neorrect cata type: service
parameter too long
| t data type: i
0504 0000 SDO protocol timed out. 0607 0013 neorrect data type: service
parameter too short
0504 0001 lllegal orunknown client/ 009 ) Sub-index does not exist.
server command word
0504 0005 Memory overflow 0609 0030 Invalid parameter value
Writt t lue t
0601 0000 Inaccessible object 0609 0031 IHten parameter value too
large
0601 0001 Attempt to read a write-only 0609 0032 Written parameter value too

object

small
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Abort Code Description Abort Code Description

0601 0002 Attgmptto write a read-only 0609 0036 Méx!mum value is less than
object minimum value.

0602 0000 Object unavailable in the OD {0800 0000 General error

0604 0041 Object cannot be mapped to 0800 0020 Data unable to betrénsrnltted
PDO or saved to the application
Number and length of Data unable to be transmitted

0604 0042 the objects to be mapped 0800 0021 or saved to the application
exceeding PDO length because of local control
General parameter Data unable to be transmitted

0604 0043 . p. - 0800 0022 or saved to the application
incompatibility A

because of the device state

0604 0047 Generalinternal 0800 0023 0D error or OD unavailable
incompatibility

0606 0000 Failure to access objects 0800 0024 The value does not exist.
because of hardware errors

0607 0010 Incorrect data type: incorrect

service parameter length

7.4 Solutions To Faults

B E.044.x: Excessive speed deviation

Cause:

The speed feedback deviates too much from the speed reference.

Fault .
code Cause Check method Solution
Increase the torque limit,
E.044.0 1. The load is too heavy. Check whether the gunjent or change a servo f:lnvg
output reaches the limit. with proper specifications
if the limit is reached.
Check whether the torque
E.044.1 2. The torque is limited. is limited to a value below | Increase the torque limit.
1.2 x rated torque.

B E.046.x: Pressure sensor disconnected

Cause:

The drive output current is greater than a certain threshold; however, the pressure sensor
feedback cannot be detected.
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Eigg Cause Check method Solution
. Check whether the
1. The pressure sensor is o )
wired incorrectl pressure sensor is wired Wire cables correctly.
Y- correctly.
h )
E.046.0 Use the multimeter to

2. AI3 sampling errors
occur.

detect the feedback
voltage of the pressure
sensor and compare it
with the sampling value of
HOB-23.

Replace the servo drive.

B E.101.x: Internal parameter error

Cause:

The total number of parameters changes, which generally occurs after software update.

Values of parameters in group 2002 and higher exceed the limit, which generally occurs after
software update.

e Cause Check method Solution
code
Measure whether the input | 2. Enlarge the power
1. The voltage of voltage of the control capacity or replace with
the control circuit circuit cable on the non- a power supply of higher
power supply drops drive side is within the capacity, restore default
instantaneously. following range: settings (2002-20h =1) and
Bus voltage: 537 Vto 679V | write parameters again.
Keep the MODE key
Check whether pr.essed down fc.)r 3sto
2. Instantaneous power ) trigger automatic reset.
: . instantaneous power
failure occurs when saving ; . Restore system parameters
failure occurs when saving :
parameters. Arameters to default values by setting
P ’ 2002-20h to 1 and re-write
E.101.0

parameters.

3. The software is updated.

Check whether the
software is updated.

Reset the servo drive
model and servo motor
model, and restore system
parameters to default
settings (2002-20h = 1).

4. The servo drive is faulty.

If the fault persists though
parameters are restored
to default settings and the
servo drive is powered

off and on repeatedly, the
servo drive is faulty.

Replace the servo drive.
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Feuli Cause Check method Solution
code
- Change the parameter
Zhngléi?:se\:v(i)tfhvivr:l;ecertain Check whether parameters | writing method and write
E.101.1 P are updated frequently parameters again.

limit.

period of time exceeds the

through the host controller.

If the servo drive is faulty,
replaceit.

B E.102.x: Programmable logic configuration fault

Cause:

The multi-core logical configuration is faulty, the shared RAM verification is faulty, or the soft-
ware version of each core does not match.

e Cause Check method Solution
code

View the FPGA software version

(2001-03h), CPUO software version
1. The core (2001-04h) and CPU1 software

. . Contact Inovance for
software versions | version (2001-05h) through the .
. technical support. Update
of the FPGA and operating panel or Inovance software | . .
it to the matching FPGA or
CPUs do not tool. Check whether the non-zero CPU software
E.102.0 | match. values of the most significant bit of :

these software version numbers are

consistent.
2 The FPGA is The fqult persists after the servo ‘

drive is powered off and on Replace the servo drive.
faulty.

repeatedly.
Model code The fault persists after the servo

E.102.1 | identification drive is powered off and on Replace the servo drive.

failed repeatedly.
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B E.103.x: FPGA software version too early
Cause:

The FPGA version (2001-02h) is earlier than 0112.0, and the MCU software version (2001-01h) is
0101.7 or later.

el Cause Check method Solution
code
View the MCU software version
1. The FPGA version | (2001-01h) and the FPGA software | Update the MCU and FPGA
in 2001-02h is earlier | version (2001-02h) through the software to make them
than 0112.0. operating panel or Inovance match.
E.103.0 software tool.
The fault persists after the servo
2. The FPGA is faulty. | drive is powered off and on Replace the servo drive.
repeatedly.

B E.104.x: Programmable logic interruption

The servo drive displays different internal fault codes under the same external fault code. To
distinguish fault causes, you can view these internal fault codes in 200B-2Eh.

Cause:

CPU or FPGA interruption timeout/Current loop interruption timeout

Fault

Cause Check method Solution
code

1. The FPGA is faulty.

E.104.0 2.The communication
handshaking between FPGA
and MCU is abnormal.

The fault persists after the
servo drive is powered off | Replace the servo drive.
and on repeatedly.

Current loop or software

£.104.1 interruption timeout

B E.105.x: Internal program error
Cause:
The total number of parameters is incorrect when reading/writing parameters in EEPROM.

The value range of parameters is abnormal, which generally occurs after software update.

Feuli Cause Check method Solution
code
Restore system parameters
. to default values by setting
Check the causes according
1.EEPROM is fault. to the check method for 2002-20h to 1, and keep the
MODE key pressed down
E.101.0. - .
E.105.0 for 3s to trigger automatic

reset.

The fault persists after the
2. The servo drive is faulty. |servo drive is powered off | Replace the servo drive.
and on repeatedly.
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B E.108.x: Parameter storage fault

Cause:

Parameter values cannot be written to the EEPROM.

Parameter values cannot be read from the EEPROM.

Fault

code Cause Check method Solution
£.108.0 1. An error occurs during Modify a certain parameter, If the modification is
writing parameters. not saved and the fault
power off and on the servo .
drive again and check pgrs@s after the servo
E£.108.1 2. An error occurs during whether the modification drive is powered off and

reading parameters.

is saved.

on repeatedly, replace the
servo drive.

M E.120.x: Product mismatch

Cause:

The motor model and the servo drive model do not match or parameter settings are incorrect.

of the servo drive.

correctly.

Fault Cause Check method Solution
code
If the servo drive model
. « - does not exist, set the
Product models mismatch | See “1.1 Servo Drive” to .
: RN servo drive model correctly
E.120.0 and no corresponding check whether the drive ;
) according to the nameplate
encoder model exists. . o
described in “1.1 Servo
Drive”.
Product models mismatch
E.120.1 and no corresponding motor| View th t lat
: & t(')ec‘?’]eci w:eg::rat?:p %€ | Reset 2000-01h (Motor
E.120.2 Serial motor code error -K Wi code) according to the
motor is suitable. Check l
The power rating of the whether 2000-01h is set m(?tor nameplate or use a
A.120.3 motor does not match that suitable motor.

M E.121.x: Invalid S-ON command

Cause:

Aredundant S-ON signal is sent when some auxiliary functions are used.

Fault )
code Cause Check method Solution
1. The'S-ON signal Sl i sent from the hos
is activated through g I Switch off the S-ON
L controller when auxiliary ;
E.121.0 communication when . signal sent from the host
the servo drive is alread functions (200D-03h, controller.
‘ Y| 200D-04h, 200D-0Ch) are :
enabled internally. used
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B E.130.x: Different DIs assigned with the same function

Cause:

The same function is assigned to different Dls, including hardware DI and virtual DI.

The DI function No. exceeds the number of DI functions.

The DI function is not supported.

Fault

2. The DI function No.

exceeds the maximum
number allowed for DI
functions

Check whether the MCU
program is updated.

code Cause Check method Solution
Assign different DI function
No. to the parameters
Creckuheteraovsasn, | S4E7S0 i e ame
. . 2003-05h, and 2003-07h... v
1. Multiple DIs are assigned ; and then restart the control
. ; 2003-31h are assigned L -
with the same function. . circuit to activate the
with the same non-zero DI A .
function No assignment, or switch off
' the S-ON signal and send a
"RESET" signal to activate
the assignment.
£.130.0 Restore system parameters

to default values by setting
2002-20h to 1, and keep the
MODE key pressed down
for 3s to trigger automatic
reset.

3. The DI function is not
supported.

View “4.7 Dl and DO
Function Setting” to
determine whether the DI
function set by parameters
in groups 2003h and 2017h
is supported.

Do not set a DI function
No. that is not listed in the
DI/DO function definition
table.

B E.131.x: DO function No. exceeding the number of DO functions

Cause:

The DO function No. exceeds the maximum number allowed for DO functions.

Fedli Cause Check method Solution
code
Restore system parameters
. to default values by setting
1. The DO function No.
£131.0 exceeds the number of DO Check whether the MCU 2002-20h to 1, and keep the

functions.

program is updated.

MODE key pressed down
for 3s to trigger automatic
reset.
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B E.136.x: Data check error or no parameter saved in the motor ROM

Cause:

When reading parameters from the encoder ROM, the servo drive detects that no parameters
are saved or parameter values is inconsistent with the setpoint.

Fault

Cause Check method Solution
code
View the servo drive and
1. The motor model does servo motor nameplates to Replace with the mutually-
. check that the equipment - )
not match the servo drive . matching servo drive and
used is Inovance ES810
model. 3 . servo motor.
series servo drive and servo
motor.
Check whether the encoder
cable provided by Inovance
. P y Use the encoder cable
is used. The cable must be .
; provided by Inovance.
connected securely without .
. . Ensure motor terminals
scratching, breaking or poor -
2. A parameter check error and servo drive screws
. contact on both ends.
occurs or no parameter is Measure signals PS+. PS are connected securely.
saved in the ROM of the & T Use a new encoder cable if
R +5V and GND on both ends
serial incremental encoder. necessary.
E.136.0 of the encoder cable and
; Route encoder cables
E.136.1 observe whether signals at

both ends are consistent.
For signal assignment, see
the user guide.

and power cables (U/V/W)
through different routes.

3. The encoder cables
are wired improperly or
loosened.

Check the encoder cable
connection.

Check whether vibration
on site is too strong, which
loosens the encoder cable
and even damages the
encoder.

Connect the encoder cables
according to the correct
wiring diagram.

Re-connect encoder

cables and ensure encoder
terminals are connected
securely.

4. The servo drive is faulty.

Keep the MODE key pressed
down for 3s to reset the
fault. However, the fault
persists.

Replace the servo drive.

B E.201.x: Hardware overcurrent

Cause:

Hardware overcurrent is detected.
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Fault code Cause Check method Solution
After the operating panel
displays "ry", switch on
. he S-ON si h
1. References are input Check whether a command t e 5-ON signal, and then
; o input a command.
simultaneously at the is input before the
. . - Incorporate the reference
servo drive startup or the operating panel displays ) ;
reference input is too early. | "ry" filter time constant or
’ ’ increase the acceleration/
deceleration time if
allowed.
Check whether the servo
drive power cables and
3. Motor cables are in poor | motor cables connected to | Tighten the cables that are
contact. the U, V, and W terminals loose or disconnected.
of the servo drive become
E.201.1 loose.
E.201.2 -
£.201.3 After ensuring the servo

4. Motor cables are
grounded.

drive power cables and
motor cables are connected
securely, measure whether
the insulation resistance
between the U, V, and W
terminals of the servo drive
and the ground cable (PE)
is MQ-level.

Replace the motor in case
of poor insulation.

5. The motor UVW cables
are short-circuited.

Disconnect the motor
cables and check whether
short circuit occurs among
U, V, and W cables and
whether burrs exist on the
cable connections.

Connect the motor cables
correctly.
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Fault code

Cause

Check method

Solution

E.201.1
E.201.2
E.201.3
(continued)

6. The motor is damaged.

Disconnect the motor
cables and measure
whether the resistance
among U, V, and W cables
are balanced.

Replace the motor if the
resistance is unbalanced.

7. Gains are set improperly
and the motor oscillates.

Check whether vibration or
sharp noise occurs during
start and operation of the
motor, or view "Current
feedback" in the software
tool.

Adjust the gains.

8. The encoder cable is aged
or corroded, or connected
incorrectly or loosely.

Check whether the encoder
cable provided by Inovance
is used and whether the
cable is aging, corroded, or
connected loosely.

Switch off the S-ON signal,
rotate the motor shaft
manually, and check
whether the value of
200B-12h changes as the
motor shaft rotates.

Re-solder, tighten or
replace the encoder cable.

9. The servo drive is faulty.

Disconnect the motor cable,
and keep the MODE key
pressed down for 3s to reset
the fault. However, the fault
persists.

Replace the servo drive.

B E.207.x: Axis D/Q current overflow

Cau

se:

Abnormal current feedback leads to overflow of the internal register.
Abnormal encoder feedback leads to an internal register fault.

el Cause Check method Solution
code
If the fault persists after the
£207.0 1. Axis D/Q current overflow | servo drive is po_wered off Replace the servo drive.
occurs. and on several times, the
servo drive is faulty.
B E.208.x: FPGA system sampling operation timeout
el Cause Check method Solution
code
E.208.0 FPGA operation timeout See the followmg See the followmg
descriptions. descriptions.
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Fault

Cause Check method Solution
code
. The fault persists after the
E.208.1 MCU falled~to update torque servo drive is powered off | Replace the servo drive.
reference timely
and on repeatedly.
Standard encoder cables
are recommended. If non-
standard encoder cables
are used, check whether
the cables meet the
specifications and whether
The encoder cable is the_y are shielded twisted
connected improperl pairs (STPs).
property. Check whether the
The encoder cable is
connectors at both ends
connected loosely. .
. . of the encoder are in good
Encoder communication The encoder cable is too
E.208.2 . contact and whether any
timeout long. ;
pin retracts.
The encoder
e Contact the manufacturer.
communication is being .
: Lay the high-voltage cables
disturbed.
The encoder is faulty and low-voltage cables
’ separately. Do not bundle
the motor cables and the
encoder cables together.
Ensure the servo motor
and servo drive are well
grounded.
Replace the servo motor.
Check whether ambient
devices are generating
disturbance and whether
multiple disturbance Lay the high-voltage cables
£208.3 Current sampling timeout sources such as variable- and low-voltage cables
frequency devices are separately.
present inside the cabinet. | Replace the servo drive.
The internal current
sampling integrated circuit
is damaged.
High-accuracy AD Lrltceljlfgzen/\cleci);;trfér Elhgehc_k Use the twisted shielded
E.208.4 g Y Y ; pair cables and shorten the

conversion timeout

the Al wiring according to
wiring diagram.

circuit length.

B E.210.x: Output short-circuited to ground

Cause:

An abnormal motor phase current or bus voltage is detected during auto-inspection upon

power-on.
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Fault
code

Cause

Check method

Solution

E.210.0
E.210.1

1. The servo drive power
cables (UVW) are short-
circuited to ground.

Disconnect the motor
cables, and measure
whether the servo drive
power cables (U/V/W) are
short-circuited to ground
(PE).

Re-connect these cables or
replace them.

2. The motor is short-
circuited to ground.

After ensuring the servo
drive power cables and
motor cables are connected
securely, measure whether
the insulation resistance
between the U, V, and W
terminals of the servo drive
and the ground cable (PE) is
MQ-level.

Replace the motor.

3. The servo drive is faulty.

Disconnect the power
cables from the servo drive,
but the fault persists after
the servo drive is powered
off and on repeatedly.

Replace the servo drive.

B E.220.x: Incorrect phase sequence

Cause:

The servo drive detects abnormal motor phase sequences during auto-tuning or operation.

Fault
code

Cause

Check method

Solution

E.220.0
E.220.1

1. The servo drive power
cables (U/V/W) are short-
circuited to ground.

Disconnect the motor
cables, and measure
whether two of the servo
drive power cables (U/V/W)
can be conducted.

Re-connect these cables or
replace them.

2. The phase sequence of
power cables (U/V/W) is
incorrect.

Check whether the wiring
sequence of the U, V, W
cables on the drive side
is the same as that on the
motor side.

Change the phase sequence
of the motor cable.
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B E.234.x: Runaway

Cause:

The torque reference direction is in reverse to the speed feedback direction in the torque con-

trol mode.

The speed feedback direction is in reverse to the speed reference direction in the position or
speed control mode.

Fault

wired improperly.

(-A2***) equipped with a 20-
bit encoder are used.

Cause Check method Solution
code
Check whether the servo
1. The phase sequence of drive power cables are in Connect the U, V,and W
the U,V, and W cables is the same phase sequence | cables according to correct
incorrect. as the motor UV, and W phase sequence.
cables.
2.The |nterferen_ce S|gp§l_ The U/V/W phase sequence Keep the MODE key pressed
causes an error in the initial | is correct, but E.234.0
. .| down for 3s to reset the
phase detection of the motor| occurs when the servo drive fault
rotor upon power-on. is enabled. ’
Replace with a mutually-
View the servo drive and matching servo drive and
servo motor nameplates to servo motor. If you use
3. The encoder model is ES810 series servo drive and
. check whether ES810 servo
wrong or the encoder is dri d t servo motor, set 2000-01h
E.234.0 rives and servo motor to 14000. Check the motor

model, encoder type, and
encoder cable connection
again.

4.The encoder cable is aged
or corroded, or connected
incorrectly or loosely.

Check whether the encoder
cable provided by Inovance
is used and whether the
cable is aging, corroded, or
connected loosely.

Switch off the S-ON signal,
rotate the motor shaft
manually, and check
whether the value of
200B-12h changes as the
motor shaft rotates.

Re-solder, tighten or replace
the encoder cable.
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B E.400.x: Main circuit overvoltage

Cause:

The DC bus voltage between + and - exceeds the overvoltage level.

Normal value: 537 V; Overvoltage threshold: 820 V

Fault
code

Cause

Check method

Solution

E.400.0

1. The voltage input to the
main circuit is too high.

Check the input power
supply specifications of the
servo drive and measure
whether the input voltage
on the main circuit side (U/
V/W) is within the following
range:

DC bus voltage: 537 VDC to
679 VDC

Replace or adjust the power
supply according to the
specified range.

2. The power supply is
unstable or affected by
lightning.

Check whether the power
supply is unstable, affected
by lightning, or complies
with the preceding range.

Connect a surge protection
device (SPD) and switch on
the power supplies of the
control circuit and the main
circuit. If the fault persists,
replace the servo drive.

3. The motor is in abrupt
acceleration/deceleration
status and the maximum
braking energy exceeds the
energy absorption value.

Confirm the acceleration/
deceleration time during
operation and measure the
DC bus voltage between
+and - to check whether
overvoltage occurs during
deceleration.

After confirming the input
voltage of the main circuit is
within the specified range,
increase the acceleration/
deceleration time if the
operating conditions allow.

4. The bus voltage sampling
value deviates greatly from
the measured value.

Check whether the bus
voltage (200B-1Bh) detected
is within the following
range:

200B-1Bh > 820V

Check whether the DC bus
voltage between +and - is
within the normal range
and is smaller than the
value of 200B-1Bh.

Contact Inovance for
technical support.

5. The servo drive is faulty.

The fault persists after the
main circuit is powered off
and on repeatedly.

Replace the servo drive.

B E.410.x: Main circuit undervoltage

Cause:

The DC bus voltage between + and - is below the undervoltage threshold.

Normal value: 537 V; Undervoltage threshold: 350 V
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Fault code Cause Check method Solution

1. The power supply | Check the specifications of the input

of the main circuitis | power supply. Measure whether the

unstable or power input voltages of the main circuit on the

failure occurs. non-drive side and the drive side (U/V/W)

2. Instantaneous are within the following range: Increase the

power failure occurs. | DC bus voltage: 537 VDC to 679 VDC capacity of the
Monitor the power supply voltage and | POWer supply.

3. The power supply check whether the main circuit power

E.410.0 supply is applied to other devices,

voltage drops during
operation.

resulting in insufficient power capacity
and voltage drop.

Check whether the bus voltage
(200B-1Bh) detected is within the

4. The servo drive is following range: Replace the
faulty. 200B-1Bh <350 V. servo drive.
The fault persists after the main circuit is
powered off and on several times.
W E.422.x: Power supply unit fault
Cause:
The power supply unit is faulty.
Ul Cause Check method Solution
code
. Check the power supply
£422.0 fTahlﬁtpower supply unit is Cgacel?tskl:e falulltjﬁ(i)tde of the unit user guide for
Y- P PPY ’ troubleshooting.

B E.423.x: Power failure of the power supply unit

Cause:

The power supply of the power supply unit fails.

Pl Cause Check method Solution
code
Check.the bgs voltage of Check the power supply
the drive unit and the fault ) .
E.423.0 |Inputvoltage fault unit user guide for
code of the power supply .
unit troubleshooting.
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7 Troubleshooting

B E.500.x: Overspeed

Cause:

The actual speed of the motor exceeds the overspeed threshold.

Ll Cause Check method Solution

code
1. UVW phase | Check whether the servo drive Connectthe U, V, and W cables
sequenceis | power cables are in the same phase | according to correct phase
incorrect. sequence as motor UV, and W cables. | sequence.

E.500.0
E.500.1

2. The setting
of 200A-09h is

Check whether the overspeed
threshold is lower than the maximum
speed.

Overspeed threshold = 1.2 x Maximum
motor speed (200A-09h = 0)

Reset the overspeed threshold
according to the mechanical

incorrect. Overspeed threshold = 200A-09h requirements.
(200A-09h # 0, and 200A-09h < 1.2 x
Maximum motor speed)
Position control mode:
Check whether the motor speed CSP: Decrease the position
corresponding to the input reference | reference increment per
exceeds the overspeed threshold. synchronization cycle. The host
Position control mode: controller should cover the
In CSP mode, check the gear ratio position ramp when generating
6091-01h/6091-02h to determine the | references.
position reference increment for an PP: Decrease the value of 6081h,
individual synchronization cycle and | or increase the acceleration/
convert it to the speed information. deceleration ramp (6083h, 6084h).
3.Theinput |InPP mode, check the gear ratio HM: Decrease 6099-01h and 6099-
reference 6091-01h/6091-02h and determine the | 02h or increase the acceleration/
exceeds the | value of 6081h (Profile velocity). deceleration ramp (609Ah).
overspeed In HM mode, check the gear ratio Decrease the gear ratio according
threshold. 6091-01h/6091-02h and determine the | to actual conditions.
value of 6099-01h and 6099-02h. Speed mode:
Speed control mode: Decrease the target velocity,
View the gear ratio 6091h, and the speed limit value, and gear ratio.
values of 60FFh (Target velocity), 2006- | In PV mode, increase the speed
07h to 2006-0Ah, and 607Fh. ramp in 6083h and 6084h. In CSV
Torque control mode: mode, the host controller needs to
View the speed limit defined by 2007- | perform speed ramp additionally.
12h and check the corresponding Torgue control mode:
speed limit. Set the speed limit to a value lower
than the overspeed threshold.
4. The motor Check whether the speed feedback . . .
s;.)eed exceeds the overspeed threshold by | Adjust the gain or mechanical
using Inovance servo commissioning | running conditions.
overshoots.
software.
5 The servo Keep the MODE key pressed down

drive is faulty.

for 3s to reset the fault. However, the
fault persists.

Replace the servo drive.




7 Troubleshooting

B Er.510: Pulse output overspeed

Cause:

The output pulse frequency exceeds the frequency upper limit allowed by the hardware (1
MHz) when pulse output is used (2005-27h =0 or 1).

Fault

Cause Check method Solution
code
When 2005-27h is set to 0 (Encoder | Decrease 2005-12h (Encoder
frequency-division output), frequency division pulses),
check whether the output pulse making the output pulse
frequency corresponding to the frequency below the frequency
motor speed exceeds the limit upper limit allowed by hardware
upon fault. within the speed range required
Output pulse frequency (Hz) = by mechanical conditions.
Decrease the input pulse
frequency to a value within the
The output frequency upper limit allowed
pulse frequency by hardware.
exceeds the The input pulse frequency exceeds | Note:
E510.0 frequen.cy. 1 MHz or interference exists in In this case, if you do not modify
upper limit the pulse input pins when 2005- the electronic gear ratio, the

allowed by the
hardware (1
MHz).

27his set to 1 (Reference pulse
synchronous output).
High-speed pulse input pins:
Differential input terminals:
HPULSE+, HPULSE-, HSIGN+,
HSIGN-

Max. pulse frequency: 1 Mpps

motor speed will decrease.

If the input pulse frequency

is high but is still within the
frequency upper limit allowed
by the hardware, take anti-
interference measures (use STP
cable for pulse input and set
pin filter parameter 200A-19h or
200A-1F). This is to prevent false
alarms caused by interference
pulses superimposed to actual
pulse references.
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7 Troubleshooting

Cause:

W E.610.x: Servo drive overload

The servo drive temperature reaches the fault threshold.

Fault

Cause Check method Solution
code
Connect the cables according to
the wiring diagram.
1. The motor and - It is recommended to use the
Check the wiring among the motor, .
encoder cables are ) A « cables provided by Inovance.
. drive, and encoder according to“3.9 :
connected incorrectly or - } » When customized cables are
. Overall Wiring Diagram”.
in poor contact. used, prepare and connect the
customized cables according to
the wiring instructions.
. Confirm the overload Replace with a servo drive of
2. The load is so heavy - - ) . -
; characteristics of the servo drive or | higher capacity and a matching
that the effective torque
outputted by the motor motor. servo motor.
keens exceeding the Check whether the average load Reduce the load and increase
P 8 rate of the drive (200B-0DH) keeps | the acceleration/deceleration
rated torque. ) )
exceeding 100.0%. time.
Calculate the mechanical inertia
3. Acceleration/ ratio or perform inertia auto-tuning. Increase the acceleration/
deceleration is too Check the value of 2008-10h. L L
. R . deceleration time during single-
frequent or the load Confirm the individual operation -
o cycle running.
inertia is too large. cycle when the servo motor operates|
cyclically.
4. The gain adjustment is | Check whether the motor vibrates
improper or the stiffness | and generates unusual noise during | Readjust the gain.
E.610.0 | istoo high. operation.

5. The model of the servo
drive or motor is set
improperly.

View the serial-type motor model
in 2000-06h and the drive model in
2001-0Bh.

View the servo drive nameplate.
Set the servo drive model (2001-
0Bh) and the motor model
correctly to make them match
with each other.

6. The motor is stalled
due to mechanical
factors, resulting

in overload during
operation.

Check the reference and motor
speed (200B-01h) through the
software tool or operating panel.
References in the position control
mode: 200B-0Eh (Input position
reference counter)

References in the speed control
mode: 200B-02h (Speed reference)
References in the torque control
mode: 200B-03h (Internal torque
reference)

Check whether the reference value
is not 0 but the motor speed is 0 rpm
in the corresponding mode.

Rectify the mechanical-related
problem.

7. The servo drive is faulty.

After power-off, keep the MODE key
pressed down for 3s to reset the
fault. However, the fault persists.

Replace the servo drive.




7 Troubleshooting

Cause:

B E.620.x: Motor overload

The accumulative heat of the motor reaches the fault threshold.

i Cause Check method Solution
code
Connect the cables according
to the wiring diagram.
1. The motor and - Itis recommended to use the
Check the wiring among the servo R
encoder cables are . . cables provided by Inovance.
. drive, motor and encoder according to :
connected incorrectly or S When customized cables are
) the correct wiring diagram.
in poor contact. used, prepare and connect the
customized cables according
to the wiring instructions.
2.Theload isso heavy | Confirm the overload characteristics of Rep}ace with a servo drive
. . of higher capacity and a
that the effective torque | the servo drive or motor. matching servo motor.
outputted by the motor | Check whether the average load rate of 8 .
. . . Reduce the load and increase
keeps exceeding the the drive (200B-0DH) keeps exceeding : -
the acceleration/deceleration
rated torque. 100.0%. ;
time.
Calculate the mechanical inertia ratio
3. Acceleration/ or perform inertia auto-tuning. Check .
o Increase the acceleration/
deceleration is too the value of 2008-10h. Lo )
) S . deceleration time during
frequent or the load Confirm the individual operation ) -
AT single-cycle running.
inertia is too large. cycle when the servo motor operates
cyclically.
4. The gain adjustment is | Check whether the motor vibrates
E.620.0 improper or the stiffness | and generates unusual noise during Readjust the gain.
E‘620.l is too high. operation.

5. The model of the
servo drive or motor is
set improperly.

View the serial-type motor model in
2000-06h and the drive model in 2001-
0Bh.

View the servo drive
nameplate. See detailsin “1.1
Servo Drive”. Set the servo
drive model (2001-0Bh) and
the motor model correctly to
make them match with each
other.

6. The motor is stalled
due to mechanical
factors, resulting

in overload during
operation.

Check the reference and motor speed
(200B-01h) through the software tool or
operating panel.

References in the position control
mode: 200B-0Eh (Input position
reference counter)

References in the speed control mode:
200B-02h (Speed reference)
References in the torque control mode:
200B-03h (Internal torque reference)
Check whether the reference value is
not 0 but the motor speed is 0 rpm in
the corresponding mode.

Rectify the mechanical-
related problem.

7. The servo drive is
faulty.

After power-off, keep the MODE key
pressed down for 3s to reset the fault.

However, the fault persists.

Replace the servo drive.
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B E.630.x: Motor stall overtemperature protection

Cause:

The actual motor speed is lower than 10 rpm but the torque reference reaches the limit. The
duration reaches the value set by 200A-21h.

Fault
code

Cause

Check method

Solution

E.630.0

1. Power output (UVW)
phase loss or incorrect
phase sequence occurs in
the servo drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The servo drive UVW
cables or encoder cable is
disconnected.

Check the wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

3. The motor is stalled due
to mechanical factors.

Check the reference and
motor speed (200B-01h)
through the software tool
or operating panel.
References in the position
control mode: 200B-0Eh
(Input position reference
counter)

References in the speed
control mode: 200B-02h
(Speed reference)
References in the torque
control mode: 200B-03h
(Internal torque reference)
Check whether the
reference value is not 0 but
the motor speed is 0 rpm in
the corresponding mode.

Rectify the mechanical-
related problem.

B E.650.x: Heatsink overtemperature

Cause:

The temperature of the servo drive power module is higher than the overtemperature thresh-

old.
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Fault

Cause Check method Solution
code
Improve the cooling
1. The ambient temperature | Measure the ambient conditions of the servo
is too high. temperature. drive to lower down the
ambient temperature.
Change the fault reset
View the fault log. method. After overload
. occurs, wait for 30s and
View the fault log (set then perform the reset
2. The servodrive is 200B-22h and view o eraption Increase the
restarted repeatedly to 200B-23h) to check whether peration.
capacities of the servo
reset the overload fault. an overload fault/alarm !
. drive and servo motor.
is reported (E.610, E.620, Increase the acceleration/
E.630, E.650, E.909). L
deceleration time and
E.650.0 reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is
installed in a wrong
direction and the clearance
between servo drives is
improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted 10 minutes after
power-off.

Replace the servo drive.
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7 Troubleshooting

B E.730.x: Encoder battery alarm

Cause:

The voltage of the absolute encoder battery is lower than 3.0 V.

Fatllt Cause Check method Solution
code
Replace with a new batter
1. The absolute encoder P y
. Measure the battery that meets the voltage
E.730.0 | battery voltage is lower .
voltage. requirements and set HOA-
than3.0V. 02100

B E.731.x: Encoder battery failure

Cause:

The voltage of the absolute encoder battery is lower than 3.0 V.

ol Cause Check method Solution
code
The battery is not Check whether the batter
yIsh . . Y| Set200D-15hto 1 to clear
connected during power- is connected during
the fault.
E 7310 off. power-off.

The encoder battery
voltage is excessively low.

Measure the battery
voltage.

Use a new battery with
the matching voltage.

B E.733.x: Encoder multi-turn counting error

Cause:

Encoder multi-turn counting error

Fault Cause Check method Solution
code
Set 200D-15hto 2 to
clear the fault, and keep
E.733.0 Encoder fault the MODE key pressed Replace the motor.

down for 3s to reset the
fault. However, the fault
persists.




7 Troubleshooting

B E.740.x: Encoder interference

Cause:

The encoder Z signal suffers from interference, resulting in dramatic change of corresponding
electrical angle of Z signal.

Fault Cause Check method Solution
code
. Connect the encoder cables
1. The encoder is . - .
o Check the wiring of the encoder. according to the correct wiring
wired improperly. .
diagram.
2.Theencoder | Check whether vibration on site is too Re-connect encoder cables
cable is connected| strong, which loosens the encoder cable and | and ensure encoder terminals
loosely. even damages the encoder. are connected securely.
Check the field cable layout: Itis recommended to use the
Check whether there is large equipment cables provided by Inovance.
generating interference and whether there | If non-standard cables are
are multiple interference sources such as used, check whether the
variable-frequency power devices inside the | cables meet the specifications
cabinet. and whether the cables are
E.740.0 Make the servo drive stay in "Rdy" status STPs.
E.740.1 and rotate the motor shaft counterclockwise | Lay the high-voltage cables
E.740.2 3. The encoder (CCW) manually and observer whether and low-voltage cables
£7403 |Z signal is being | 200B-12h (Electrical angle) increases/ separately. Do not bundle the
E.740.4 disturbed. decreases smoothly. For Z series motors, motor cables and the encoder
E.740.5 turning one circle corresponds to five 0-360°. | cables together. Ensure the
E740.6 For X series motors, turning one circle servo motor and servo drive
E.740.7 corresponds to four 0-360° . are well grounded.
E.740.8 If 200B-12h changes abnormally during Check whether the

motor rotating, the encoder is faulty.

If no alarm is reported during motor shaft
rotating but an alarm is reported during
servo drive running, interference may exist.

connectors at both ends

of the encoder are in good
contact and whether any pin
retracts.

4.The encoder is
faulty.

Replace with a new encoder cable. If

the fault no longer occurs after cable
replacement, the original encoder cable is
damaged.

Keep the motor in a fixed position, power on
and off the motor repeatedly and observe
the change of 200B-12h (Electrical angle).
The electrical angle deviation must be
within £30°.

Replace with new encoder
cables.

If the fault persists after
encoder cables are replaced,
the encoder may be faulty. In
this case, replace the servo
motor.
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7 Troubleshooting

B E.834.x: AD sampling overvoltage

Cause:

The Al sampling value is larger than 11.5V.

Fault
code

Cause

Check method

Solution

E.834.1
E.834.2
E.834.3

1. The Al voltage is too high.

Measure the voltage input
from Al and check whether
the sampling voltage (HOB-
21, HOB-22 or HOB-23) is
higher than 11.5V.

Adjust Al input voltage

and observe the sampling
voltage until the sampling
voltage falls below 11.5 V.

2. The Al wiring is incorrect
or interference exists.

Check the Al wiring
according to the wiring
diagram.

Use shielded twisted pairs
and shorten the circuit
length.

Increase the Al filter time
constant.

Al filter time constant:
HO03-51

Al2 filter time constant:
H03-56

Al3 filter time constant:
H03-61

B E.836.x: AD zero drift error

Cause:

The drive is not connected to 380 V power supply, and Al zero drift correction is only carried
out under 24 V power supply.

Fault

power supply.

Cause Check method Solution
code
The drive is not connected L
to 380 V power supply, and | Check whether the drive is i\;t;;;k:/e dor\lltl/srlzjonlnected
E.836.0 Al zero drift correction is connected to 380 V power P PPL;
. perform Al zero drift
only carried out under 24V | supply. .
correction.

B E.901.x: Excessive encoder position deviation

Cause:

When H00-39 is not zero and the position detection upon power-on is enabled, the difference
between the position upon power-on and that upon power-off is greater than the angle set by

HO00-39.




7 Troubleshooting

ol Cause Check method Solution
code
Set H09-41 (dedicated for
E.901.0) to 1 to reset the
fault.
motor encoderrofaes | FOeron again,and check | %¢¢100-39 according o
durine mechanical the position deviation upon ) o
rng power-on and power-off. 1. Set H00-39 to 0 to hide
adjustment. E.901.0.
E.901.0

2. Increase H00-39 to
increase the allowable
deviation.

3. The power-off memory is
not enabled.

Check whether HOA-03 is
setto 1.

Set HOA-03 to 1.

3. The encoder is damaged.

Repeat the preceding
confirmation operations.

Replace the motor or
encoder.

B E.939.x: Motor power cable disconnected

Cause:

The actual phase current of the motor is smaller than 10% of the rated current and the actual
motor speed is low but the internal torque reference is high.

Fault Cause Check method Solution
code
Check whether the
difference between
200B-19h (Phase current
effective value) and Re-connect the motor
£.939.0 Motor power cables 200B-03h (Internal torque | power cables or replace

disconnected

reference) is above 500%
and whether 200B-01h
(Actual motor speed) is
lower than 25% of the rated
speed of the motor.

with new cables if
necessary.

B E.940.x: Three-phase output current of the drive unbalanced

Cause:

The drive output is short-circuited to ground or current sampling fault occurs.

Fault .
code Cause Check method Solution
l.' Th_e drive outputis s.hort— Check the on-site cable .
circuited to ground or inter- Wire cables correctly.
S layout.
E.940.0 phase short circuit occurs.

2. The drive current
sampling fault occurs.

Collect drive output three-
phase current waveform.

Replace the servo drive.

B E.942.x: Frequent parameter storage

Cause:
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7 Troubleshooting

The number of modified parameters at a time exceeds 200.

Eig: Cause Check method Solution
A great number of Check the operation mode.
parameters are modified Check whether parameters | For parameteljs that need
£.942.0 and stored frequently to are modified through.the not be stored in EEPROM,
EEPROM host controller at a brief set 200C-0Eh to 0 before the
(200C-0Eh = 1) interval. ho.st. controller. performs the
writing operation.

B E.A33.x: Encoder data error

Cause:

Internal parameters of the encoder are abnormal.

Fault

code Cause Check method Solution
Check whether the encoder
cables are connected
1. The serial incremental incorrectly, disconnected,
encoder cable is Check the wiring. orin poor contact. If the
disconnected or loose. motor cables and encoder
E.A33.0

cables are bundled
together, separate them.

2. An error occurs when
reading/writing the serial
incremental encoder
parameters.

If the fault persists after
the servo drive is powered
off and on repeatedly, the
encoder is faulty.

Replace the servo motor.

W Er.A34: Encoder echo check error

Cause:

After power-on, an error occurs when reading the rotor's initial phase information of the 2500-
PPR incremental encoder.

Fault

Cause Check method Solution
code
According to the drive and
1. The motor model does motor nameplate, che.ck Replace with a mutually-
. whether the correct drive - .
not match the servo drive matching servo drive and
model and motor are used and Servo motor.
’ whether 2000-01h (Motor ’
code) is set to 14000.
E.A34.0

2. The encoder cable is
disconnected.

Check whether encoder
cable breaks and whether
the cable ends are
connected firmly to the
servo motor and servo
drive.

Replace with a new
encoder cable and secure
connections.




7 Troubleshooting

B Er.A35: Encoder Z signal lost

Cause:

The Z signal of the 2500-PPR incremental encoder gets lost or AB signal edges change simulta-

neously.
Ezgg Cause Check method Solution
Use a new encoder cable
. and connect cables
;L:ij ds;g?aaLlll%ets lost due correctly. Then rotate motor | Replace the servo motor.
’ shaft manually and check
E.A35.0 whether the fault persists.

2. Poor contact or incorrect
connection results in Z
signal loss.

Rotate motor shaft
manually and check
whether the fault persists.

Check whether encoder
cable is in good contact. Re-
connect cables or replace

the encoder cable.

B E.B0O.x: Excessive position deviation

Cause:

The position deviation is higher than the value of 6065h in the position control mode.
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7 Troubleshooting

Eglélet Cause Check method Solution
(IU\Ij\(l)vv)\/eLZLsJ;ﬁgzs Re-connect the cables
wip Perform a no-load trial run on the motor |according to the wiring
or incorrect phase - )
sequence oceurs and check the wiring. diagram or replace the
in the servo drive. cables.
Connect the cables again.
2 The servo drive The drive power cables
U.VW cables or must be connected in the
encoder cable is Check the wiring. correct order at both ends.
disconnected If necessary, replace all
’ cables and ensure a reliable
connection.
Check the reference and motor speed
(200B-01h) through the software tool or
E.B00.G operating panel.

3. The motor
is stalled due
to mechanical
factors.

References in the position control mode:
200B-0Eh

(Input position reference counter)
References in the speed control mode:
200B-02h

(Speed reference)

References in the torque control mode:
200B-03h

(Internal torque reference)

Check whether the reference value is not
0 but the motor speed is 0 rpm in the
corresponding mode.

Rectify the mechanical-
related problem.

4. The servo drive
gain is too low.

Check the position loop gain and speed
loop gain of the servo drive.

1st gain set: 2008-01h to 2008-03h

2nd gain set: 2008-04h to 2008-06h

Adjust the gain values
manually or perform gain
auto-tuning.




7 Troubleshooting

Fault

code Cause Check method Solution
CSP: Decrease the position
reference increment per
Position control mode: synchronization cycle. The
In CSP mode, check the gear ratio E?eSt f)(;?tti:)onll;ear;hox:]derc]over
6091-01h/6091-02h to determine the planpnin referenges
position reference increment per pp- Dec:gease the val.ue
5. The position individual synchronization cycle and of éoslh or increase the
reference convert it to the speed information. lerat,ion/deceleration
incrementistoo |In PP mode, check the gear ratio f::: (6083h, 6084h)
large. 6091-01h/6091-02h and determine the HM'FI)Decreas:e 6099-0.1h and
value of 6081h (Profile velocity). 609'9—02h or increase the
In HM mode, check the gear ratio acceleration/deceleration
6091-01h/6091-02h and determine the
value of 6099-01h and 6099-02h. ramp (609Ah). .
Decrease the gear ratio
according to actual
E.B00.6 conditions.

6. The value of
6065h (Threshold
of excessive
position
deviation) is

too low under
current operating
conditions.

Check whether the value of 6065h is too
low.

Increase the value of 6065h.

7. The servo drive/
motor is faulty.

Monitor the operating waveform using
the oscilloscope function of Inovance
commissioning software and check
whether the operating waveform
includes the following information:
position reference, position feedback,
speed reference, torque reference

If the position reference

is not 0 but the position
feedback is always 0, replace
the servo drive or motor.
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7 Troubleshooting

B Er.BO1: Position reference too large

Cause:

The position reference for the adjacent synchronization cycle is too large.

Fault

Cause Check method Solution
code
Check the target position
1. The position reference increment of .
B A Reduce the target position reference
reference increment | the adjacent synchronous | .
. increment.
is too large. cycle (namely, motor
speed reference).
2. The target
position is not Check yvhether the Before mode switchover or the S-ON,
- . operation of mode .
aligned with the - . assign the value of the present
. switchover or S-ON is o .
current position position to the target position
performed through the
before mode (607A).
- host controller software.
E.BO1.0 |switchoveror S-ON.

3. The accumulative
position reference
is too large due to
synchronization

Monitor SYNC and IRQ
phases through the
oscilloscope and check
whether there are large

For the host controller AM600, set
the synchronous offset to 0. For
other host controllers, check the
communication state.

signal loss. fluctuations.

Check whether the maximum speed
4. The motor Check the maximum of the motor meets the requirements
speed limit is set motor speed and and whether the maximum profile
improperly. maximum profile speed. | speed (607Fh) is set to an excessively

low value.

B E.B02.x: Excessive position deviation in fully closed-loop mode
Cause:

The absolute value of the position deviation in fully closed-loop mode exceeds 200F-09h (Ex-
cessive position deviation threshold in fully closed-loop mode).
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E?)L(:Jlet Cause Check method Solution
l'hzzggszlgfil:]tcg\r/evg Perform a no-load trial run Re-connect the cables
phase sequence occurs | ON the motor and check the | according to the wiring
P quenc wiring. diagram or replace the cables.
in the servo drive.
Connect the cables again. The
2. The servo drive UVYW drive power cables must be
cables orinternal/ . connected in the correct order
external encoder is Check the wiring. at both ends. If necessary,
disconnected. replace all cables and ensure
a reliable connection.
Check the reference and
motor speed (200B-01h)
through the software tool or
E.B02.0 operating panel.

3. The motor is stalled
due to mechanical
factors.

References in the position
control mode: 200B-0Eh
(Input position reference
counter)

References in the speed
control mode: 200B-02h
(Speed reference)
References in the torque
control mode: 200B-03h
(Internal torque reference)
Check whether the reference
value is not 0 but the

motor speed is 0 rpm in the
corresponding mode.

Rectify the mechanical-
related problem.
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7 Troubleshooting

Fault

ratio 6091-01h/6091-02h and
determine the value of 6099-
01h and 6099-02h.

Cause Check method Solution
code
Check the position loop gain
and speed loop gain of the
) servo drive. Adjust the gain values
4. The gain values are . i .
t00 low. 1st gain set: 2008-01h to manually or perform gain
2008-03h auto-tuning.
2nd gain set: 2008-04h to
2008-06h
In CSP mode, decrease
Position control mode: the position reference
In CSP mode, check the gear | increment for an individual
ratio 6091-01h/6091-02h synchronization cycle. The
to determine the position host controller should handle
reference increment for an the position ramp when
individual synchronization generating references.
cycle and convert it to the PP: Decrease the value
5. The position reference | speed information. of 6081h, or increase the
increment is too large. | In PP mode, check the gear acceleration/deceleration
ratio 6091-01h/6091-02h and | ramp (6083h, 6084h).
determine the value of 6081h | HM: Decrease 6099-01h and
(Profile velocity). 6099-02h or increase the
E.B02.0 In HM mode, check the gear | acceleration/deceleration

ramp (609Ah).
Decrease the gear ratio
according to actual
conditions.

6. The value of 200F-09h
(Threshold of excessive
position deviation) is
too low under current
operating conditions.

Check whether the value of
200F-09h is too low.

Increase the setpoint of
200F-09h.

7. The servo drive/motor
is faulty.

Monitor the operating
waveform using the
oscilloscope function of
Inovance commissioning
software and check whether
the operating waveform
includes the following
information:

position reference, position
feedback, speed reference,
torque reference

If the position reference is not
0 but the position feedback

is always 0, replace the servo
drive or motor.

B E.BO3.x: Electronic gear ratio beyond the limit

Cause:

Any one group of electronic gear ratio exceeds the limit: (0.001 x Encoder resolution/10000,
4000 x Encoder resolution/10000).
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Eigg Cause Check method Solution
. The gear ratio
le:rfailes glxicetgé’:'t;e 6091-01h/6091-02h Set the gear ratio within
ireceding range exceeds the preceding the required range.
E.B03.0 . range.
E.B03.3

2. Parameters are
modified in a wrong
sequence.

The gear ratio is within
the range, but the fault
is reported during
modification of the gear
ratio.

Keep the MODE key
pressed down for 3s to
reset the fault.

B E.D12.x: CAN information loss of the power supply unit

Cause:

The CAN communication between the power supply unit and the drive unit is interrupted.

Fault

Cause Check method Solution
code
Check whether the CAN
I communication cable .
£.D12.0 The CAN communication between the power supply Replace with a new CAN

cable is damaged.

unit and the drive unit is
connected.

communication cable.

-183-



7 Troubleshooting

7.5 Solutions To Alarms

B A.110.x: Errorin setting the frequency division pulse output

Cause:

The set encoder frequency-division pulses does not match the threshold defined by the en-
coder specification when encoder frequency-division output is used (2005-27h = 0).

Fault
code

Cause

Check method

Solution

A.110.0

The number of encoder
frequency-division pulses
is outside the specified
range.

For incremental encoders,
the number of frequency-
division pulses cannot
exceed the encoder
resolution.

The resolution of a 20-bit
serial incremental encoder
is 1048576 PPR.

The resolution of a 2500-
PPR serial incremental
encoder is 10000 PPR.

For the absolute encoder,
the number of frequency-
division pulses cannot
exceed one fourth of the
encoder resolution.

Reset 2005-12h (Encoder
frequency-division
pulses) according to the
specifications.

B A.730.x fault: Encoder battery alarm

Cause:

The voltage of the absolute encoder battery is lower than 3.0 V.

Fault
code

Cause

Check method

Solution

A.730.0

1. The absolute encoder
battery voltage is lower
than 3.0 V.

Measure the battery
voltage.

Replace with a new
battery that meets the
voltage requirements
and set HOA-02 to 0.

The low battery voltage
leads to encoder position
loss. After the battery is
replaced, the mechanical
position corresponding
to the encoder position
needs to be re-calibrated.

B A.900.x fault: DA emergency braking

Cause:

The logic of the DI terminal (including the hardware DI and virtual DI) assigned with DI func-
tion 34 (FunIN.34: EmergencyStop) is valid.
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Bl Cause Check method Solution
code
. Check the operation
1. The DI function 34 g?fﬁ:g{gits?egégev\ﬁilc mode and clear the active
A.900.0 (EmergencyStop) is & DI braking signal without

triggered.

DI function 34 (FunIN.34:
EmergencyStop) is valid.

affecting the safety
performance.

B A.941.x: Keep the MODE key pressed down for 3s to activate the modified parameter.

Cause:

Modifications of some parameters take effect only after the servo drive is powered on again.
After these parameters are modified, the servo drive reminds users to keep the MODE key

pressed down for 3s to perform a reset.

el Cause Check method Solution
code
Check whether
The parameters modified parameters you modified Keep the MODE key
A.941.0 are those whose "Effective | are those activated after pressed down for 3s to

time" is "Next power-on".

the MODE key is pressed
down for 3s.

reset the fault.

B A.942.x: Parameter saved frequently

Cause:

The number of modified parameters at a time exceeds 200.

Feuli Cause Check method Solution
code
Check the operation
A great number of Check whether mode. For parameters
parameters are modified parameters are modified that need not be stored
A.942.0 and stored frequently to through the host in EEPROM, set 200C-0Eh

EEPROM
(200C-0Eh =1)

controller at a brief
interval.

to 0 before the host
controller performs the
writing operation.

B A.950.x: Forward overtravel

Cause:

The logic of the DI assigned with FunIN.14: P-OT (Positive limit switch) is valid.
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Fault

P-OT (Positive limit switch)
isvalid.

Check whether the logic of
DI corresponding to the bit
of 200C-0Eh (Monitored DI
status) is active.

Cause Check method Solution
code
Check whether a certain DI | Check the operation
terminalin group 2003his | mode. On the prerequisite
The logic of the DI assigned with DI function of safety, send a reverse
A.950.0 assigned with FunIN.14: 14. run command or rotate

the motor to deactivate
the logic of the DI
assigned with DI function
14.

B E.952.x: Reverse overtravel

Cause:

The logic of the DI assigned with FunIN.15: P-OT (Negative limit switch) is valid.

Feuli Cause Check method Solution
code
Check whether FunIN.15 Check the operation
The logic of the DI is assigned to the Dl in mode. O.n the prerequisite
assigned with FuniN.15 group 2003h. of ensuring safety, send
A.952.0 L Check whether the logic of | aforward run command
(N-OT, negative limit . 5
switch) is active DI corresponding to the bit | or rotate the motor to
of 200C-0Eh (Monitored DI | deactivate the logic of DI
status) is active. assigned with FunIN.15.

B E.980.x: Encoder internal fault

Cause:

An encoder algorithm error occurs.

Fault .
code Cause Check method Solution
If the fault persists after
A.980.0 The encoder is faulty. the servo drive is powered Replace the servo motor.

off and on several times,
the encoder is faulty.

7.6 Solutions To Communication Faults

This part only describes how to rectify communication faults.

B E.E08.x fault: Synchronization loss

Cause:

The master's synchronization signal is lost during communication.
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ol Cause Check method Solution
code
Use the STP.
Connect the cable
according to the wiring
instructions.
1. Synchronous signal Che(fk whether the Set the synch_ronization
loss occurs on the master STPis usgd as the cycle, and switch over the
E.E08.0 communication cable. EtherCAT state machine to

during synchronous
communication.

Check whether the servo
drive is well grounded.

running status.

If thereis a large

error in the master
synchronization cycle,
adjust the value of

200C-24h.
B E.E11.x: XML configuration file not programmed
Cause:
The XML configuration file is not programmed.
it Cause Check method Solution
code
1. The device configuration When the host controller Program the device
o scans the slave, the slave ID . .
file is not programmed. ; configuration file.
EE1L6 Is empty.

2. The device configuration
file is not programmed.

The servo drive is faulty.

Replace the servo drive.

B E.E12.x: Network initialization failure

Cause:

Network initialization fails.

configuration file is|displays the state of the corresponding
network port, and the second left LED displays
anumberamong 1, 2,4, 8.

not programmed.

eull Cause Check method Solution
code
1. The FPGA
firmware is not Check whether 2001-02h is 01XX.Y. Erogram the FPGA
firmware.
programmed.
After connecting to the master, view whether
EE120 2. The device the first left LED on the operating panel Program the device

configuration file.

3. The servo drive
is faulty.

The servo drive is faulty.

Replace the servo
drive.
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B E.E13.x: Synchronization cycle configuration error

Cause:

After the system switches over to the operation mode, the synchronization cycle is not an inte-
ger multiple of 125 us or 250 us.

Fault

multiple of 125 us or 250
us.

the controller.

Cause Check method Solution
code
i. Ilzeiss}r/wg(t:zr?nrlza:ron Check the setting of the zﬂz(ilf?;z)t:iezation cycleto
E.E13.0 Y & synchronization cycle in Y Y

an integer multiple of 125
us or 250 us.

B E.E15.x: Excessive synchronization cycle error

Cause:

The synchronization cycle error exceeds the threshold.

cycleis too large.

Measure the
synchronization cycle
through the oscilloscope
function in Inovance
software tool.

Feuli Cause Check method Solution
code
Measure the
synchronization cycle of
the controller.
heerorofe | THmhadeal | posse 0 20
E.E15.0 controller synchronization pe. y ’

this fault persists, set
200C-2Chto 2.
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8 Maintenance and Inspection

8.1 Routine Inspection

Safety instructions

A DANGER

Never perform wiring with power on. Failure to comply can result in electric shock.

Before the inspection, cut off all power supplies, and wait for several minutes specified on the drive until the
power indicator is off. This is because there is residual voltage in the DC capacitor of the drive upon power-off.

Do not modify or disconnect cables, remove optional extension card, or replace the cooling fan during drive
operation.

Ensure that the motor grounding terminal is grounded. Failure to comply may result in electric shock when
touching the motor housing.

Only qualified professionals can repair or maintain the product.

Installation, wiring, commissioning, maintenance, inspection, and parts replacement can only be performed
by electricians that familiar with installation, commissioning, and maintenance.

ZQXWARMNG

L 4

Do not run the product with the housing removed.

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

Tighten all terminal screws based on specified tightening torque to prevent fire caused by heat due to loose
connection.

Ensure that input voltage is within the permissible range to prevent abnormal running of the product.

Keep the product away from combustible materials and install the product on the incombustible materials.

&CAUTION

*

L 2

L R R R R 2

4

Replace the cooling fan in correct ways as specified in this guide. Ensure the correct air outlet direc-
tion of the fan. Failure to comply will degrade the cooling performance.

Do not connect or disconnect the motor when the product is running. Failure to comply will result in
electric shock and damage to the product.

Use shielded cables for control circuit wiring.

Meanwhile, ground the shield at one end to prevent product malfunction.

Do not modify the product circuit. Failure to comply will damage the product.

Connect the output terminals of the product and the wiring terminals of the motor correctly.

If you need to change the motor rotating direction, exchange the sequence of any two phases among the U, V,
and W phases.

Do not operate the product that has been damaged to prevent further damage to external equipment.
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@ Routine checklist

The ambient temperature, humidity, dust, and vibration will cause aging of components in the
product, which may cause potential faults or shorten the product life. Therefore, it is essential
to carry out routine maintenance on the product. The maintenance interval must be short-
ened in the following cases:

a. High ambient temperature

b. Frequent startup and stop

c. Fluctuation occurred on the AC power supply or the load

d. Excessive vibrations or shock

e. Dusty or corrosive environment with hydrochloric acids

Check the following items daily to ensure that the product functions properly. It is recom-
mended to make a copy of this checklist and sign the "Checked" column after each inspection.

Item Content Solution Checked
@ Check whether the mechanical connection
is normal.
Check whether unusual | @ Check whether output phase loss occurs
Motor . . . .
vibration or noise exists. on the motor.
@ Check whether the motor fixing screws are
tight and secure.
@ Check whether the cooling fan of the prod-
uct is running properly.
Check whether the @ Check whether the cooling fan of the mo-
. cooling fans of the tor is running properly.
an
productand themotor | @ Check whether the ventilation duct is
work properly. blocked.

@ Check whether the ambient temperature
is within the permissible range.

@ Check whether the insulation of the I/O
cablesisintact.

Instf’allatlon Check the cabinet and @ Check for the mounting bracket vibration.

environment | cable ducts are normal.

@ Check whether copper bars and wiring

terminals become loose or get corroded.

Check whether the @ Check whether the motor parameters are
operating current of the set correctly.

Load drive exceeds th? rated @ Check whether the motor is overloaded.
current of the drive and
the motor for a certain @ Check whether the mechanical vibration is
period. severe (> 0.6 g).
Check whether the @ Check whether the input voltage is within

the allowed range.

Input voltage supply.vol’Fage.between
the main circuit and @ Check whether a heavy load is being start-
control circuitis normal. ed around the drive.
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8.2 Regular Inspection
8.2.1 Regular Checklist

Perform periodic inspection on items that are difficult to check during operation.

Clear the dust especially metal powders on the surface of the drive to prevent the dust from
entering the drive.

Clear the greasy dirt from the cooling fan of the drive.

Safety instructions

& DANGER

@ To prevent electric shock, never perform inspection at power-on.

€ Before inspection, disconnect all the power supplies and wait for at least 10 minutes to avoid risks caused by
the residual voltage in the capacitor of the drive.

Item Content Description Checked

@ Check whether the controller
cabinet is powered off.

@ Use avacuum cleaner to suck
up waste and dust to prevent
direct contact with the compo-
nents.

Check for waste, dirt, and dust
on the surface of the drive.

Drive

@® Wipe stubborn dirt with alcohol
and wait until the surface dries
out.

Check whether power cables
and the connectors are
Cable discolored. @ Replace the damaged termi-
Check whether the insulation is nals

aged or cracked. '

Replace the cracked cable.

Check whether the contactor
closes loosely or generates
unexpected noise during
closing. @ Replace the abnormal compo-
Check whether short circuit, nents.

water seepage, swelling,
or cracking occurs on any
peripheral device.

Peripherals of the
electromagnetic
contactor

Check whether the air duct and
heatsink are blocked.
Check whether the fan is P

Clean the air duct.
Air duct
Replace the fan.

damaged.
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Iltem

Content

Description

Checked

Control circuit

Check for components with
poor contact.

Check whether terminal screws
are connected securely.

Check whether the insulation of
the control circuit cable is intact
without cracking.

Clean up the surface of control
circuit cables and terminals.

Replace the damaged or cor-
roded control cables.

8.2.2 Insulation Test on the Main Circuit

&CAUTION

Before measuring the insulation resistance with a megameter (500 VDC megameter recom-
mended), disconnect the main circuit from the drive.

@ Do not use the insulation resistance meter to test the insulation of the control circuit. See
the following figure. High-voltage (> 500 V) test has been performed before delivery. Do not
perform high-voltage test again.

Note:

Megameter L/

[ |~ pcsoov

Drive unit

Figure 8-1 Main circuit insulation test diagram

The measured insulation resistance must be greater than 5 MQ.

Before test, remove the voltage dependent resistor (VDR) screw, as shown in the following

position.
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EMC capacitor group
jumper screw

VDR group
jumper screw

Figure 8-2 VDR and EMC grounding jumper positions

S
/Q @ For details on VDR and EMC grounding jumper positions, see the 810
Series Power Supply Unit User Guide.

NOTE
8.3 Replacing Fans

The fan is easy to wear and the general service time is equal to or longer than three years.

The standard service time indicates the time when the fan is used in the
following conditions. You can determine when to replace the fan accord-
/QQ ing to the actual operating time.

€ Ambient temperature: 40° C
NOTE @ Load rate: 80%

@ Operating rate: 24 hours per day

1. Possible causes of damage: bearing wear and blade aging

2. How to determine whether the cooling fan needs to be replaced:
a. Check whether there are signs of cracking on the blade.
b. Check whether the fan generates unusual noise during start.
c. Check whether the blade works properly.

3. How to replace the fan:
Push down the snap-fit joint of the fan cover and pull the fan out.

After replacing the fan, ensure the fan blows the air upwards.
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8.3.1 Number of Fans

Table 8-1 Number of fans

Model

Number of fans

40 x 40
X 28
(mm)

50 x50
x 15
(mm)

80x 80
x25
(mm)

x 32

80x 80

(mm)

80 x 80 x
38
(mm)

120 x 120
x 38
(mm)

Exhaust
status

ES810-50M4T005-**
ES810-50M4T009-**
ES810-50M4T013-**

ES810-50M4T017-**
ES810-50M4T025-**
ES810-50M4T032-**

ES810-50M4T037-**

ES810-50M4T045-**
ES810-50M4T060-**
ES810-50M4T075-**

Blow
status

ES810-50M4T091-**
ES810-50M4T112-**
ES810-50M4T150-**

ES810-50M4T200-**
ES810-50M4T240-**

Suction

Table 8-2 Built-in fan

Model

Number of fans

ES810-50M4T005-xx
ES810-50M4T009-xx
ES810-50M4T013-xx

DC fan - 12 V-2.4 W-13.1 CFM-42.5 dB(A)-40 mm x 40 mm x 28 mm-IP52

ES810-50M4T017-xx
ES810-50M4T025-xx
ES810-50M4T032-xx

DC fan 24 V-3.84 W-56.16CFM-43.4 dB(A)-80 mm x 80 mm x 25 mm-IP52

ES810-50M4T037-xx

DC fan - 24 V-10.5 W-87.9 CFM-55dB(A)-80 mm x 80 mm x 32 mm-IP52

(glued)

ES810-50M4T045-xx
ES810-50M4T060-xx
ES810-50M4T075-xx

DC fan - 24 V-10.5 W-87.9 CFM-55dB(A)-80 mm x 80 mm x 32 mm-IP52

(glued)

DC fan - 24V-2.88W-20.2CFM-38dB (A)-50 mm x 50 mm x 15 mm-IP52 (glued)

ES810-50M4T091-xx
ES810-50M4T112-xx
ES810-50M4T150-xx

DC fan - 24 V-10.5 W-87.9 CFM-55dB(A)-80 mm x 80 mm x 32 mm-IP52

(glued)

ES810-50M4T200-xx
ES810-50M4T240-xx

DC fan - 24 V-10.5 W-87.9 CFM-55dB(A)-80 mm x 80 mm x 32 mm-IP52

(glued)
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8.3.2 Removing and Installing Fans

B Removing and installing the fan (80 mm x 80 mm) of the unit with the same height

Removing the fan

1. Press the snap-fit joint of the fan cover and
remove the fan cover.

2. Pull the fan outward and disconnect the
power cable plug from the socket.

Installing the fan

1. Install the fan in the reverse order of removal
and ensure the correct direction of the fan.
Plug the power cable plug into the socket.

g

2. Install the fan into the drive with the fixing
holes at the bottom of the fan aligned with the
positioning pins on the drive.

Guide pinx 2
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3. Insert the two snap-fit joints into the groove
and press down to fix the snap-fit joint.

4. After replacement is completed, check that
the air flow direction is upright.

B Removing and installing the fan (40 mm x 40 mm, 50 mm x 50 mm) of the booksize

unit

Removing the fan

1. Press the snap-fit joint at both sides of the fan cover and 2. Detach the fan cover from the

remove the fan cover and the fan.

fan upwards and disconnect the
power cable plug from the socket.
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Installing the fan

Install the fan in the reverse order of removal and ensure the correct direction of the fan.
@ Plugthe power cable plug into the socket.

@ Install the fan into the fan cover, place the assembly into the drive, and install the snap-fit
joint at both sides of the fan into the groove.
@ After replacing the fan, ensure the fan blows the air upwards.

8.4 Storage of the Servo Drive
Observe the following precautions for short-term and long-term storage of the servo drive:
1. Store the drive in the original packing carton provided by Inovance.

2. Do not expose the drive to environments with moisture, high temperatures, or direct
sunlight for a long time.

3. The electrolytic capacitor will deteriorate after long-term storage. Therefore, the drive
must be switched on once for at least 5 hours every 6 months. The input voltage
must be increased slowly to the rated value by using a voltage regulator. You can
also contact Inovance for technical support.

8.5 Servo Drive Warranty Agreement
Free warranty applies only to the drive.

Inovance provides an 18-month warranty to the equipment from the date of shipment (subject
to the barcode on the drive or contract if there is any) for failure or damage that occurs under
normal use. When the warranty period expires, reasonable maintenance fee will be charged.

Within the warranty period, maintenance will be charged for the following damage:

B Damage caused by operations not following the instructions in the guide
B Damage caused by fire, flood, abnormal voltage, or other disasters
B Damage caused by unintended use
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B Damage caused by use outside the specifications

B Damage caused by force majeure (natural disaster, earthquake, and lightning strike)
and second damage caused thereof

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

For details, see Product Warranty Card.



Appendix A Application of Dual-Screw Synchronization Solution

Appendix A Application of Dual-Screw Synchronization
Solution

A.1 Background

The all-electric injection molding machine converts the rotating motion into the linear motion
through the ball screw, and the screw drives the injection molding machine. Multiple motors
can be used to drive multiple screws to complete the process together.

A.2 Dual-Screw Synchronization Solution

The ES810 for the all-electric injection molding machine can be equipped with two motors to
drive two screws. The synchronization solution is as follows:

Controller

\fherCAT

ES810 ES810
Slave CANH Mater

CANL

Figure A-1 Synchronization solution
1. Descriptions of the solution

1) Use the ES810 series servo drive.

2) Featuring the built-in process, the host controller sends the speed commands to the
master and slave drives simultaneously through the EtherCAT. Alternatively, the con-
troller sends the control word to the master drive. With the built-in process running
of the master drive, the master and slave drives exchange data internally to imple-
ment synchronization control.

3) The host controller obtains the information of the master and slave drives through
EtherCAT.

4) The master and slave drives exchange the motor speed and position information in
real time through CAN communication.
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2. Data frame, communication cycle, and baud rate of the CAN communica-
tion
The CAN communication baud rate is 1 Mbps.

The data includes the position reference, position feedback, speed reference, speed feedback,
and fault information.

3. Drive control policy

The host controller sends the speed reference to the drive, and the position loop is realized by
the PC. The master and slave drives receive the speed reference information. Therefore, the
master and slave drives adopt the speed closed-loop control.

The screw size and load inertia are the same. Inertia auto-tuning and drive gain tuning are not
described in this solution.

The following figure shows the control diagram.

* + Tl* A A .
o> @—>| ASRI »| ATLI » Vi — T1
_T o
@1 iAd
T,
()

L eo—| asre |2 ATL2 M mv2 [—()

\ 4

(20

Figure A-2 Control policy
The control algorithm is described as follows:

1) The ASR indicates the speed controller, ATL indicates the current controller, INV indi-
cates the servo drive, and M indicates the motor.

2) The master drive sends the speed command from the host controller, obtains the
feedback of the master motor, and performs speed closed-loop control.

3) The master and slave drives exchange the speed and position information in real
time for position synchronization control through the CAN communication.

4) The drive features the built-in position synchronization algorithm.
A.3 Operation Procedure
1. CAN Communication Wiring and Setting

1) Open the front covers of the master and slave drives, and turn on the termination
resistor DIP switches 3 and 4, as shown in Figure A-3.
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Figure A-3 Termination resistor DIP switch

2) Connect the RJ45A port of the master axis and the RJ45B port of the slave axis
through the network cable, as shown in Figure A-4.

2GND
ST|O—2
1GND
L

RJ45A

RJ45B

Master axis Slave axis

Figure A-4 CAN communication wiring
2. Parameter setting for screw synchronization

The master axis synchronizes parameters to the slave. The address of the master axis is set to 1,
and that of the slave axis is set to 2 or a value other than 1.

1) Master axis:

HOC-00 = 1 (address of the master axis drive)

HOC-08 =7 (baud rate of the CAN communication data)

HOC-20 = 1 (mode for the CAN communication between the master and slave)

H05-67 = 1 (Slave synchronized with master)

HO05-68 = 1 (master axis)

HO05-72 = 2 (CANID for data reception, HOC-00 of the slave)

HO05-76 =0 (Current position as the home)

H05-86 = 1 (speed reference source: 0: host controller; 1: built-in process of the drive)
2) Slave axis:

HOC-00 = 2 (axis address of the slave drive)

HOC-08 =7 (baud rate of the CAN communication data)

HOC-20 =1 (mode for the CAN communication between the master and slave)
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H05-67 = 1 (slave synchronized with master)
H05-68 =0 (slave axis)

HO05-72 = 1 (CANID for data reception, HOC-00 of the master axis)

(
(
(
(

HO05-76 = 0 (Current position as the home)

H05-86 = 1 (speed reference source: 0: host controller; 1: built-in process of the drive)

3) Other parameters:

H05-69: PD filter time for master and slave synchronization

HO05-70: Regulator Kp for master and slave synchronization

H05-71: Regulator Kd for master and slave synchronization

o
Q @ After parameters of the master and slave axes are set, power on the drive

NOTE

again.

3. Host controller configuration

M Interaction information

The following table describes parameters related to dual-screw synchronization.

Table A-1 Parameters related to dual-screw synchronization

P . P b Mast Sl
No. aram aram Description Default Value range as. e aye
No. Name axis axis
Master-slave
synchronous
1 H05-65 y u Read-only 0 0to 65535
data reception
status bit
Master-slave
synchronous
2 H05-66 data Read-only 0 0to 65535
transmission
status bit
0: Disable
1: Slave synchronized
Master and slave | with master
3 H05-67 . . 0 Otol
synchronization | Note: The setting of the
master and slave axes
must be consistent.
4 HO5-68 Mayster a_nd slave | 0: Slave axis' 0 0tol
axis setting 1: Master axis
PD filter time for
5 H05-69 master and slave | Unit: 1 us 0.00 0.00 to 64.00
synchronization
Master-slave
6 HO05-70 synchronization | Unit: 1 Hz 0.0 0.0 t0 2000.0
regulator Kp




Appendix A Application of Dual-Screw Synchronization Solution

P . P b L M
No. aram aram Description Default Value range asfer Sla}/e
No. Name axis axis

Master-slave

7 HO05-71 synchronization | Unit: 1% 0.0 0.0 t0 2000.0 0 0
regulator Kd
Axis CANID for
synchronous Address of the peer axis Slave Master

8 |Hos72 | P 0 0to 65535 axis | axis
reception of (value of HOC-00)

address | address

master and slave
Position

9 H05-73 transmission Unit: 1 us 0 -30000 to +30000 | - -
delay

10 HO05-74 Axis delay Unit: 1 us 0 -30000 to +30000 | - -
Homing function
for master 0: Disable

11 HO05-75 0 Otol 0 0
and slave 1: Enable
synchronization
Homing mode 0: Current position as

I HO5.76 for master the home N 0 0to4 0 0
and slave 3: Last position as the
synchronization | home

Bit 0 to bit 3: Homing
Re-homing mode upon re-homing
de f t t fault

13 |Hos.go | ccerormasteratiau 023 |0x00to0x23 | 0x23 | Ox23
and slave Bit 5: Current loop
synchronization | parameter check

enabled upon power-on

Re-homing 0: Disable
function for 1: Enable

14 HO05-81 . 0 0to2 0 0
master and slave | 2: Delayed calculation
synchronization | again
Excessive
position
deviation

15 | H05-82 Vet | Unit:0.1% 100 | 1.0t0360.0 100 | 100
threshold during
master and slave
synchronization
Torque deviation
Ki duri t

16 |Hos-g3 | cunnemaster 5.0 0.0t065535  |5.0 5.0
and slave
synchronization
Excessive torque
deviation

17 H05-84 threshold during | Unit: 1% 50.0 5.0t0100.0 50.0 50.0

master and slave
synchronization
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Param. Param. . Master Slave
No. Description Default Value range . X
No. Name axis axis
Torque deviation
Kp durin
18 |Hos-gs | Pcuring - 1000 | 0to65535 1000 | 1000
master and slave
synchronization
Speed ref
szjfceff:(;:f:r 0: Host controller
19 H05-86 1: Built-in process of the | 0 Otol 0 0
and slave .
. drive
synchronization
Positi ff f
osition offset o 2147483648
20 H05-87 master and slave | - 0 -
- to +2147483647
synchronization
Synchronization
upon switching | 0: Synchronized
21 H06-12 . 0 Otol 0 0
from non-enable | 1: Not synchronized
to enable
0: Position
” H06-33 Synchronization | synchronization 0 0tol 0 0
mode 1: Torque
synchronization.
Step skipped
during
23 HO06-34 synchronization |- 0 0 to 65535 0 0
of paralleled
screws
0: Master and slave
speed deviation
compensation
Slave speed 1: Speed reference of
24 H06-37 . 0 Otol 1 1
reference source | the master axis host
controller & Master/Slave
axis speed deviation
compensation
Master and slave
25 H06-39 torque deviation | - 20 0to 300 20 20
limit
Master and
d
26 | Hop4s |Savespeed ; 20 0to 100 20 20
compensation
limit
Drive axis
27 | HoC-00 - 1 1to247 - -
address
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Param. Param. L Master Slave
No. Description Default Value range . X
No. Name axis axis
0:20k
1:50 k
2:100 k
CAN 00
- 3:125k
28 HOC-08 communication 5 Oto7 7 7
baud rate 4250k
5:500 k
6:800 k
7:1M
Master and slave | 0: Standard program
29 HOC-20 synchronized 1: Synchronizing with 0 Otol 1 1
with CAN CAN program

To know the status of each axis, the monitoring and display function of the status bits for the
master and slave axes is added. HO5_65 is the received data status bit (screw parallel connec-
tion status bit of the peer axis) for master and slave drive synchronization. H05-66 is the sent
data status bit (screw parallel connection status bit of the local axis) for master and slave drive
synchronization. The following table describes the specific meaning of each bit.

Table A-2 Definition of screw synchronization flag bit

No. Bit Definition
1 bit 0 One time of delayed calculation is done.
2 Bit 1 Delayed calculation is done.
3 Bit 2 Delayed test (local axis ready) flag bit
4 Bit 3 Channel test completion flag bit
5 Bit 4 The homing function is enabled.
6 Bit 5 Enabled internally
7 Bit 6 The position deviation initial value is calculated.
8 Bit 7 The mechanical limit is reached.
9 Bit 8 Homing is done.
10 Bit9 Test delay is enabled/Re-homing is performed.
11 Bit 10 The servo-OFF signal is enabled.
12 Bit 11 The state is switched.
13 Bit 12 to bit 14 Current step for paralleled screws
14 bit 15 Synchronization mode

Paralleled screws are started in the following sequence:

1) Channel test: Set bit 12...bit 14 of H05-66 to 1.

2) Delay calculation: Set bit 12 to bit 14 of H05-66 to 2.
3) Homing: Set bit 12 to bit 14 of H05-66 to 3.

)
)
)
4) Synchronization control: Set bit 12 to bit 14 of H05-66 to 4.
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3. Gain tuning parameters

For dual-axis synchronous control, ensure that the current loop, speed loop, position loop,
and related feedforward gain of both axes are consistent. For the parameter settings, see the
drive product manual.

After the relevant parameters are set, the system inertia auto-tuning needs to be carried out
on the driver. The following conditions must be ensured for the inertia auto-tuning:

1) The homing operation of the master and slave axes is completed. Bit 12 to bit 14 of
HO05_66 is 4, and the master and slave drives are in the synchronous control mode.

2) The master and slave axes are in the RDY state and the EtherCAT connection is nor-
mal.

3) The moving parts are being moved, and there is enough margin to ensure that colli-
sion does not occur during the inertia auto-tuning,.

The inertia auto-tuning for synchronous control only needs to be carried out on the master
axis. The operation process is the same as that of the single axis. See the drive manual for in-
structions. After the inertia auto-tunning of the master axis is done, the value of H08-15 for the
slave axis is consistent with that for the master axis.

A.4 Control Logic

Host Controller start logic:

1) Upon power-on for the first time, if the value of H05-76 (homing mode) is 0 or 3, and
bit 12 to bit 14 of H05-66 is 3 after completion of channel test and delay calculation,
the homing operation is required. After that, bit 12 to bit 14 of H05-66 is set to 4.

2) After the host controller detects that bit 12 to bit 14 of H05-66 for the master and
slave drives is 4 (synchronization control) and no fault occurred on the master and
slave drives, it sends the speed reference or H11 group control word (process param-
eter).

Disable logic upon fault:
1) If the master or slave axis becomes faulty, the faulty axis is disabled.

2) If the master or slave axis becomes faulty, the normal axis is disabled (motor switch)
after the speed of the two axes is lower than the threshold (10 rpm) for 1s.

Parameters and process parameters

Both the master and slave drives deliver parameters such as process and torque reference
limit through SDO. If some parameters are not written, the torque reference limit will be 0. This
leads to a failure in synchronous control.

In normal operation, if the built-in process mode is used, process control words need to be
sent only to the master axis.

Homing logic

If the host controller performs homing for the first time or detects a large deviation in the mas-
ter and slave axis position, perform homing again.

Two homing modes are available, including the current position as the home and the previous
position as the home.
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1) The homing process with the current position as the home is shown in Figure A-5,
including the screw synchronization homing and built-in process homing. The host
controller does not need to carry out built-in process homing (H11-74 = 1).

$ & After homing is done, H05-76 is forcibly set to 3 (previous position as the
home). In this case, the homing operation does not need to be performed
NOTE on the drive upon power-on again.

=

¥

Switch off the S-ON signal and go to the next step.

Check bit 12 to bit 14
(step) of H05-66 of the master
drive and slave drive.

Set the master and slave drives
(H05-76 = 0, H05-80 = 0x20).

|

Check whether H05-76 of the master
drive and slave drive is set to 0
through the host controller.

A

Set H05-81 of the master drive to 1.

Check bit 12 to bit 14 (step;
of H05-66 of the master
drive and slave drive.

Set bit 12 to bit 14 of H05-66
of the master drive and
slave drive to 3.

A 4

Set H05-75 of the master drive to 1.

A 4
The master and slave drive screws are synchronized with
current position used as the home. Meanwhile, set H11-74 to 1
(No built-in process homing needed).

v

When bit 12 to bit 14 of H05-66 of the master drive and
slave drive are set to 4, and bit 8 is setto 1,
itindicates homing is done.

End

Figure A-5 Flowchart 1 for dual-screw homing mode
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2) Figure A-6 shows the homing process where the previous position is used as the

home.
( Start )

v

Switch off the S-ON signal and go to the next step.

(step) of H05-66 of the master
drive and slave drive.

Set the master and slave drives
(HO5-76 = 3, H05-80 = 0x23).

A\ 4

Check whether H05-76 of the master
drive and slave drive is set to 3
through the host controller.

A\ 4

Set H05-81 of the master drive to 1.

A\ 4
Check bit 12 to bit 14
of H05-66 of the master
drive and slave drive to 3.

A 4

The master and slave drive screws are synchronized with
current position used as the home.

A 4

When bit 12 to bit 14 of H05-66 of the master drive and
slave drive are set to 4, and bit 8issetto 1,
it indicates homing is done.

A 4

End

Figure A-6 Flowchart 2 for dual-screw homing mode
Stop logic

When the master axis or slave axis fails or both fail, the drive stops according to current fault
situation.
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1) If the master axis is faulty but the slave axis is normal, the master axis executes stop-
at-fault based on the master axis fault, and the slave axis follows the master axis. The
enable signal is off when the slave axis speed is lower than the switchover speed.

2) If the slave axis is faulty but the master axis is normal, the slave axis executes stop-
at-fault based on the slave axis fault, and the master axis follows the slave axis. The
enable signal is off when the master axis speed is lower than the switchover speed.

3) If both the master and slave axes are faulty, coast-to-stop is executed when the orig-
inal stop mode upon fault is coast-to-stop (for MCU and FPGA faults). If the original
stop mode is not coast-to-stop, dynamic braking stop will be executed by the master
and slave axes.

4) If synchronous data transmission or reception fails between the master and slave
(CAN communication fault between the master/slave axis drives), the master and
slave axes execute dynamic braking stop.

Parameters related to dual-screw synchronization

No. | Display Definition Fault cause
Master and slave The CAN network cable is not connected, or the local
1 E.E20.1 |synchronous reception axis cannot receive data from the peer axis due to
failed CAN communication interference.
Master and slave The CAN network cable is not connected, or the local
2 E.E20.2 | synchronous transmission | axis cannot transmit data to the peer axis due to CAN
failed communication interference.

Excessive position
transmission delay Excessive position transmission delay occurs during

3 E.£20.3 during master and slave | master and slave synchronization.
synchronization
Excessive position The deviation between the master axis position and
4 E.E20.4 | deviation during master | the slave axis position is higher than the value of H05-
and slave synchronization | 82.
Excessive torque deviation | The deviation between the master axis torque and
5 E.E20.5 |during masterandslave |the slave axis torque is higher than the value of H05-

synchronization 84.

Current loop parameters
6 A.E20.0 | of the master and slave
axes different

The current loop parameters of the master and slave
axes are different.

The host controller sends quick stop signal (1 for H03-

39).
Synchronous quick stop of | The master and slave executes quick stop upon minor
7 E.E25.0
master and slave fault of the slave.

The speed changes from high speed (set by HO759) to
0in one ECAT cycle.
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Appendix B List of Object Dictionaries

For details on the parameters of the power supply unit, see the 810 Series Power Supply Unit

User Manual.
Object Group 1000h
Sub-
Index | . PDO
index Name Access ; Data type Unit Data range Default
(Hex) mapping
(Hex)
1000 |00 Drive type RO No Uint32 - 0x00020192
1008 | 00 Drive name RO No - - ES810-ECAT
Soft i
1009 |00 Hardware version | RO No - - oftware version
dependent
. Hardware version
100A |00 Software version | RO No - -
dependent
ID object
Highest sub-index
00 & RO |No UINTS - 0x04
supported
1018
01 Vendor ID RO No Uint32 - 0x00100000
02 Product code RO No Uint32 - 0x01190108
03 Revision number | RO No UInt32 - 0x00010001
Manufacturer software version
Number of Sync
00 UmDEroTSYNT oo I No UINTS - 0x04
Manger channels
SMO
01 communication RO No UINT8 - 0x01
type
SM1
1C00 |02 | communication | RO No UINTS - 0x02
type
SM2
03 communication RO No UINT8 - 0x03
type
SM3
04 communication RO No UINT8 - 0x04

type
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Sub-
Ind PDO
A& dex Name Access . Data type Unit Data range Default
(Hex) mapping
(Hex)
Mapping object of RPDO1
Number of
00 mapped objects | RW No UINT8 0 to 0x0A 0x05
in RPDO1
1st mapping 0to
01 ) RW No Uint32 0x60400010
object OxFFFFFFFF
2nd mapping 0to
02 RW N UInt32 0x60600008
object © A OXFFFFFFFF |
3rd mapping 0to
03 . RW No UInt32 0x607A0020
object OxFFFFFFFF
4th mapping 0 to
04 RW N UInt32 0x60B80010
object © A OXFFFFFFFF |
1600
5th mapping 0to
05 . RW | No uint32 0x60FF0020
object OxFFFFFFFF
6th mapping 0 to
06 RW N UInt32
object © A OXFFFFFFFF
Tth i 0t
07 | mapping RW | No UInt32 ° -
object OxFFFFFFFF
8th mapping 0 to
08 RW N UInt32 -
object ° n OXFFFFFFFF
9th i 0t
09 ' mapping RW [ No Ulnt32 ° ;
object OXFFFFFFFF
10th mapping 0 to
0A RW N UInt32 -
object ° n OXFFFFFFFF
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Sub-
Ind PDO
A& dex Name Access . Data type Unit Data range Default
(Hex) mapping
(Hex)
Mapping object of RPDO11
Number of
00 mapped objects | RW No UINT8 0 to 0x0A 0x05
in RPDO11
1st mapping 0to
01 . RW No Uint32 0x68400010
object OxFFFFFFFF
2nd mapping 0to
02 RW N UInt32 0x68600008
object © n OXFFFFFFFF |
3rd mapping 0to
03 . RW No Uint32 0x687A0020
object OXFFFFFFFF
4th mapping 0 to
04 RW N UInt32 0x68B80010
object © n OXFFFFFFFF |
1610
5th mapping 0to
05 . RW | No uint32 0x68FF0020
object OxFFFFFFFF
6th mapping 0 to
06 RW N UInt32
object © n OXFFFFFFFF
o7 | 'thmapping RW | No UInt32 pto -
object OxFFFFFFFF
8th mapping 0 to
08 RW N UInt32 -
object © n OXFFFFFFFF
9th i 0 t
09 | mapping RW | No UInt32 ° -
object OXFFFFFFFF
10th mapping 0 to
0A RW N UInt32 -
object ° n OXFFFFFFFF
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Sub-
Ind PDO
A& dex Name Access . Data type Unit Data range Default
(Hex) mapping
(Hex)
Mapping object of TPDO1
Number of
00 mapped objects | RW No UINT8 0 to 0x0A 0x0A
in TPDO1
1st mapping 0to
01 . RW No Uint32 0x603F0010
object OXFFFFFFFF
2nd mapping 0to
02 RW N UInt32 0x60410010
object © A OXFFFFFFFF |
3rd mapping 0to
03 . RW No UInt32 0x60610008
object OXFFFFFFFF
4th i 0t
04 ' mapping RW [ No Uint32 ° 0x60640020
object OXFFFFFFFF
1A00
5th mapping 0to
05 . RW No UInt32 0x606C0020
object OxFFFFFFFF
6th mapping 0to
06 RW N Uint32 0x60B90010
object ° n OXFFFFFFFE |
Tth mapping 0to
07 . RW No Uint32 0x60BA0020
object OxFFFFFFFF
8th mapping 0to
08 RW N Uint32 0x60BC0020
object © n OXFFFFFFFF | -
9th mapping 0to
09 . RW No Uint32 0x60F40010
object OxFFFFFFFF
10th mapping 0to
0A RW N Uint32 0x60FD0010
object © n OXFFFFFFFF | -
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assigned by TPDO

Sub-
Ind PDO
A& dex Name Access . Data type Unit Data range Default
(Hex) mapping
(Hex)
Mapping object of TPDO11
Number of
00 mapped objects | RW No UINT8 0 to 0x0A 0x0A
in TPDO11
1st mapping 0to
01 . RW No Uint32 0x683F0010
object OxFFFFFFFF
2nd mapping 0to
02 RW N UInt32 0x68410010
object © A OXFFFFFFFF |
3rd mapping 0to
03 . RW No Uint32 0x68610008
object OxFFFFFFFF
4th i 0t
04 | Mapping RW | No UInt32 ° 0x68640020
object OXFFFFFFFF
1A10
5th mapping 0to
05 . RW No Uint32 0x686C0020
object OxFFFFFFFF
6th mapping 0to
06 RW N Uint32 0x68B90010
object © A OXFFFFFFFF |
Tth mapping 0to
07 . RW No Uint32 0x68BA0020
object OxFFFFFFFF
8th mapping 0to
08 RW N Uint32 0x68BC0020
object © A OXFFFFFFFF |
9th mapping 0to
09 . RW No Uint32 0x68F40010
object OxFFFFFFFF
10th mapping 0to
0A RW N Uint32 0x68FD0010
object © A OXFFFFFFFF |
Sync Manager 2_RPDO assignment
Sync Manager 2_
00 Highest sub-index | RW No UINT8 0 to 0x02 0x02
assigned by RPDO
1C12 & Y
Index of object 1
01 . RW YES UINT16 0 to OxFFFF 0x1600
assigned by RPDO
op | Indexofoebject o, pq UINT16 0to OXFFFF | 0x1610
assigned by RPDO
Sync Manager 2_TPDO assignment
Sync Manager 2_
00 Highest sub-index | RW No UINT8 0to 0x2 0x02
supported
1C13 PP
Index of object 1
01 . RW YES UINT16 0 to OxFFFF 0x1A00
assigned by TPDO
op | Indexofobject o, ypq UINT16 0to OXFFFF | OX1AL0
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Sub-
Ind PDO
A& dex Name Access . Data type Unit Data range Default
(Hex) mapping
(Hex)
Sync Manager 2_sync output parameters
Sync Manager 2_
00 number of sync RO No UINT8 - - 0x20
parameters
01 Sync type RO No UINT16 - - 0x0002
02 Cycle time RO No Uint32 ns - 0
S d
1c32 |04 | INCMO%ES RO [No UINTI6 |- - 0x0004
supported
Minimum cycle
05 ) RO No Uint32 ns - 0x0001E848
time
Calculati d
06 | retEnonand oo o Unts2  |ns - -
copy time
09 Delay time RO No UInt32 ns - -
20 Sync error RO No BOOL - - -
Sync Manager 2_sync input parameters
Sync Manager 2_
00 number of sync RO No UINT8 - - 0x20
parameters
01 Sync type RO No UINT16 - 0x0002
02 Cycle time RO No Ulnt32 ns - 0
1
€33 |4 | Syncmodes RO |No UINTI6 |- - 0x0004
supported
05 Minimum cycle RO No UInt32 ns - 0x0001E848
Calculati d
06 | redEnonand oo o Unt32  |ns - -
copy time
09 Delay time RO No Ulnt32 ns - -
20 Sync error RO No BOOL - - -
Object Group 6000h
The parameter group 6000h contains objects supported by the servo drive in DSP402 device
profile.
Sub-
Index | . . PDO . Change |Effective
index Name Access . Data type Unit Data range Default X
(Hex) mapping mode time
(Hex)
603F |00 Error code RO TPDO UINT16 - - - - -
During  |Real
6040 |00 Controlword  [RW RPDO UINT16 - 0 to OXFFFF 0 i X
operation|time
6041 |00 Status word RO TPDO UINT16 - - - - -
Quick stop During
605A |00 . RW No INT16 - 0 to 0x07 0x02 . |Atstop
option code operation
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Sub-
Index | . 5 PDO ) Change |Effective
index Name Access . Data type Unit Data range Default X
(Hex) mapping mode time
(Hex)
Stop mode at During
605C |00 RW No INT16 - 0 to 0x01 0 _ |Atstop
S-OFF operation
Halt option During
605D |00 RW No INT16 - 0x01to0x03  |0x01 _ |Atstop
code operation
Stop mode at During
605E |00 RW No INT16 - 0 to 0x02 0x02 . |Atstop
No. 2 fault operation
Modes of During  [Real
6060 |00 . RW RPDO  |Int8 - 0 to 0x0A 0 .
operation operationjtime
Operation mode
6061 |00 . RO TPDO  |Int8 - - - -
display
Position Reference
6062 |00 RO TPDO INT32 . - - - -
demand value unit
Position actual i
6063 |00 RO TPDO INT32 Encoder unit|- - - -
value*
Position actual Reference
6064 |00 RO TPDO  |INT32 . - - - -
value unit
Following error Reference During  |Real
6065 |00 . RW RPDO  |UInt32 X 0 to OxFFFFFFFF|0x00300000 S
window unit operation|time
Following error During  |Real
6066 |00 R RW RPDO  |UInt32 ms 0 to OxFFFF 0 .
time out operation|time
Position Reference During  |Real
6067 |00 . RW RPDO UInt32 ) 0 to OxFFFFFFFF |0x000002DE i .
window unit operation|time
Position During  [Real
6068 |00 ) . RW RPDO  [UINT16 ms 0 to OXFFFF 0 R
window time operation|time
Velocity actual Reference
606C |00 RO TPDO  |INT32 . - - - -
value unit/s
. . During  |Real
606D |00 Velocity window|RW RPDO UINT16 rpm 0 to OXFFFF 0x0A i X
operationjtime
Velocity window During  |Real
606E |00 R RW RPDO  |UINT16 ms 0 to OxFFFF 0 S
time operation|time
Velocity During  |Real
606F |00 RW RPDO  |UINT16 rpm 0 to OxFFFF 0x0A .
threshold operation|time
Velocity During  |Real
6070 |00 . RW RPDO  |UINT16 ms 0 to OxFFFF 0 .
threshold time operation|time
0xF448 to During  [Real
6071 |00 Target torque |RW RPDO  [INT16 0.1% 0 .
0x0BB8 operationjtime
During  |Real
6072 |00 Max. torque RW RPDO UINT16 0.1% 0 to 0x0BB8 0x0BB8 i .
operation|time
Torque demand
6074 |00 RO TPDO INT16 0.1% - 0 - -
value
Torque actual
6077 |00 RO TPDO  |INT16 0.1% - 0 - -
value
. Reference  |0x80000000 to During  |Real
607A |00 Target position |RW RPDO INT32 . 0 i .
unit Ox7FFFFFFF operationjtime
Reference  |0x80000000 to During  |Real
607C |00 Home offset RW RPDO  |[INT32 X 0 .
unit Ox7FFFFFFF operation|time
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Sub-

Index | . PDO ) Change |Effective
index Name Access . Data type Unit Data range Default X
(Hex) mapping mode time
(Hex)
Software position limit
Highest sub-
00 . RO No UINT8 - - 0x02 - -
index supported
607D Min. position Reference  |0x80000000 to During  [Real
01 o RW RPDO  |INT32 ) 0x80000000 R
limit unit OX7FFFFFFF operation|time
Max. position Reference  |0x80000000 to During  |Real
02 L RW RPDO INT32 X Ox7FFFFFFF ) .
limit unit OX7FFFFFFF operation|time
X During  |Real
607E |00 Polarity RW RPDO  |UINT8 - 0 to OXFF 0 |
operation|time
Max. profile Reference During  [Real
607F |00 ) RW RPDO  |UInt32 . 0 to OXFFFFFFFF |0x06400000 |
velocity unit/s operation|time
User- .
X i . During  [Real
6081 |00 Profile velocity [RW RPDO Uint32 defined 0 to OXFFFFFFFF|0 ]
) ) operation|time
velocity unit
Profile Reference During  |Real
6083 |00 . RW RPDO UInt32 o 0 to OXFFFFFFFF |0x682AAAAG ) .
acceleration unit/s operation|time
Profile Reference During  |Real
6084 |00 . RW RPDO  [UInt32 s 0 to OXFFFFFFFF |0xX682AAAAG R
deceleration unit/s operation|time
User-
Quick stop defined During  [Real
6085 |00 . RW RPDO Uint32 . |0 to OXFFFFFFFF|0XAD9CT1CO i .
deceleration acceleration operation|time
unit
Motion profile 0x8000 to During  |Real
6086 |00 RW RPDO  |INT16 - R
type OxTFFF operationjtime

During  |Real
6087 |00 Torque slope  |RW RPDO  |UInt32 0.1%/s 0 to OxFFFFFFFF |OXFFFFFFFF .
operation|time

Gear ratio
Highest sub- X -
00 . RO No UINT8 Uint8 - 0x02 -
index supported
20-bit Real
6091 Motor encoder: 1 |During  |time
01 . RW  |RPDO  |UInt32 - 0 to OXFFFFFFFF ) .
revolutions 23-bit operation
encoder: 8
Shaft During  |Real
02 . RW RPDO  |UInt32 - 1to OXFFFFFFFF|1 .
revolutions operation|time
Homing During  |Real
6098 |00 RW RPDO  |Int8 - 0x01to 0x023  |0x01 .
method operation|time
Homing speed
Highest sub- X -
00 . RO No Uint8 - - 0x02 -
index supported
Speed during X Real
6099 Reference During | .
01 search for RW RPDO Uint32 i 0 to OXFFFFFFFF|0X001AAAAB . |time
. unit/s operation
switch
Speed during Reference |10to During  |Real
02 RW RPDO  |UInt32 X 0x0002AAAB .
search for zero unit/s OXFFFFFFFF operation|time
Homing Reference During  |Real
609A |00 X RW RPDO  |UInt32 o 0 to OxFFFFFFFF|0X682AAAAG S
acceleration unit/s operation|time
. Reference  [0x80000000 to During  |Real
60B0Oh |00 Position offset |RW RPDO INT32 3 i .
unit Ox7FFFFFFF operation|time
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Index | . PDO ) Change |Effective
index Name Access ; Data type Unit Data range Default )
(Hex) mapping mode | time
(Hex)
. Reference  |0x80000000 to During  [Real
60B1h |00 Velocity offset  [RW RPDO INT32 . i X
unit/s OX7FFFFFFF operation|time
0xF448 to During  |Real
60B2h |00 Torque offset  |RW RPDO  |[INT16 0.1% .
0x0BB8 operation|time
Positive torque During  |Real
60EOh |00 . RW RPDO  |UINT16 0.1% 0 to 0x0OBB8 0x0BB8 .
limit operation|time
Negative torque During  |Real
60E1lh |00 L RW RPDO  |UINT16 0.1% 0 to 0xOBB8 0x0BB8 .
limit operation|time
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
mapping

Data type

Unit

Data range

Default

Change
mode

Effective
time

60E3h

Supported homing method

00

Number of
sub-indexes
for supported
homing method

No

UINT8

Ox1F

01

Supported
homing method
1

No

UINT16

0x0301

02

Supported
homing method
2

No

UINT16

0x0302

03

Supported
homing method
3

No

UINT16

0x0303

04

Supported
homing method
4

No

UINT16

0x0304

05

Supported
homing method
5

No

UINT16

0x0305

06

Supported
homing method
6

No

UINT16

0x0306

07

Supported
homing method
7

No

UINT16

0x0307

08

Supported
homing method
8

No

UINT16

0x0308

09

Supported
homing method
9

No

UINT16

0x0309

0A

Supported
homing method
10

No

UINT16

0x030A

0B

Supported
homing method
11

No

UINT16

0x030B

0C

Supported
homing method
12

No

UINT16

0x030C
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
mapping

Data type

Unit

Data range

Default

Change
mode

Effective
time

60E3h

0D

Supported
homing method
13

No

UINT16

0x030D

OE

Supported
homing method
14

No

UINT16

0x030E

OF

Supported
homing method
15

No

UINT16

0x030Fh

10

Supported
homing method
16

No

UINT16

0x0310

11

Supported
homing method
17

No

UINT16

0x0311

12

Supported
homing method
18

No

UINT16

0x0312

13

Supported
homing method
19

No

UINT16

0x0313

14

Supported
homing method
20

No

UINT16

0x0314

15

Supported
homing method
21

No

UINT16

0x0315

16

Supported
homing method
22

No

UINT16

0x0316

17

Supported
homing method
23

No

UINT16

0x0317

18

Supported
homing method
24

No

UINT16

0x0318

19

Supported
homing method
25

No

UINT16

0x0319

1A

Supported
homing method
26

No

UINT16

0x031A

1B

Supported
homing method
27

No

UINT16

0x031B

1C

Supported
homing method
28

No

UINT16

0x031C
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Sub-
Index | . 5 PDO ) Change |Effective
index Name Access . Data type Unit Data range Default X
(Hex) mapping mode time
(Hex)
Supported -
1D homing method|RO No UINT16 - - 0x031D -
29
Supported -
60E3h |1E homing method|RO No UINT16 - - 0x031E -
30
Supported -
1F homing method|RO No UINT16 - - 0x031F -
31
Actual position . Real
. During .
60E6h |00 calculation RW No UINT16 - Otol 0  |time
operation
method
Following error Reference -
60F4h |00 RO RPDO INT32 ) - - -
actual value unit
Position . -
60FCh |00 RO TPDO INT32 Encoder unit|- - -
demand value*
60FDh |00 Dl state RO RPDO UInt32 - - - - -
Digital output
00 DO state RO No UINT8 - - 0x02 - -
. During  [Real
60FEh |01 Physical output [RW RPDO Uint32 - 0 to OXFFFFFFFF |0 ) .
operation|time
i During  |Real
02 Bitmask RW No UInt32 - 0 to OXFFFFFFFF |0 ) .
operationjtime
. Reference |0x80000000 to During  |Real
60FFh |00 Target velocity |RW RPDO INT32 X 0 i X
unit/s OX7FFFFFFF operation|time
Supported drive| -
6502h |00 RO No UInt32 - - 0x000003AD |-
modes
Object Group 2000h
HOO Servo motor parameters
Index . R
i Param. Name Value Default Unit  |Change mode | Effective time
(Decimal)
1 H00-00 Motor code - 14101 - At stop Next power-on
3 H00-02 Customized No. - 0.00 - N/A -
5 H00-04 Encoder version - 0.0 - N/A -
6 H00-05 Serial-type motor code |- 0 - N/A -
7 H00-06 FPGA customized No. - 0.00 - N/A -
9 H00-08 Serial encoder type - 0 - At stop Next power-on
0:220V
10 H00-09 Rated voltage 0 - At stop Next power-on
1:380V
11 H00-10 Rated power - 0.75 kw At stop Next power-on
12 HO0-11 Rated current - 4.70 A At stop Next power-on
13 H00-12 Rated torque - 2.39 N-m At stop Next power-on
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Index

) Param. Name Value Default Unit  |Change mode | Effective time
(Decimal)
14 H00-13 Maximum torque - 7.16 N-m At stop Next power-on
15 H00-14 Rated speed - 3000 rpm At stop Next power-on
16 HO00-15 Maximum speed = 6000 rpm At stop Next power-on
17 HO00-16 Moment of inertia - 1.30 kg/m’ At stop Next power-on
Number of PMSM pole
18 H00-17 R - 4 - At stop Next power-on
pairs
19 H00-18 Stator resistance - 0.500 Q At stop Next power-on
20 HO00-19 Stator inductance Lq = 3.27 mH At stop Next power-on
21 H00-20 Stator inductance Ld - 3.87 mH At stop Next power-on
Linear back EMF
22 H00-21 . - 33.30 mV/rpm  |At stop Next power-on
coefficient
. N-m/
23 H00-22 Torque coefficient Kt - 0.51 Arms At stop Next power-on
24 H00-23 Electrical constant Te - 6.54 ms At stop Next power-on
25 H00-24 Mechanical constant Tm |- 0.24 ms At stop Next power-on
Absolute encoder
29 H00-28 " - 8192 - At stop Next power-on
position offset
19: 0x13 -
Inovance encoder
. 18: 0x12 - Nikon
31 H00-30 Encoder selection (HEX) 19 - At stop Next power-on
encoder
32: 0x20 - Resolver
encoder
32 H00-31 Encoder PPR - 8388608 |- At stop Next power-on
Electrical angle of Z
34 H00-33 K 180.0 ° N/A -
signal
Number of resolver pole .
59 H00-58 X - 1 - At stop Real time
pairs
HO1 Servo drive parameters
Index . R
) Param. Name Value Default Unit  |Change mode| Effective time
(Decimal)
MCU software
1 HO01-00 ) - 0.0 - N/A -
version
FPGA software
2 H01-01 X - 0.0 - N/A -
version
Servo drive series Next power-
3 H01-02 - 10008 - At stop
No. on
Rated power of the
6 H01-05 R . - 0.75 kw N/A -
drive unit
Maximum output
7 H01-06 power of the drive |- 0.75 kw N/A -
unit
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Index . -
) Param. Name Value Default Unit  |Change mode| Effective time
(Decimal)
Rated output
8 H01-07 current of the drive |- 5.50 A N/A -
unit
Maximum output
9 H01-08 current of the drive |- 16.90 A N/A -
unit
. Next power-
11 HO1-10 Carrier frequency |- 4000 - At stop on
Current loop .
Rk 0: Carrier frequency Next power-
12 HO1-11 modulation . - At stop
1: 2 x carrier frequency on
frequency
1: Current loop
modulation frequency/1
2: Current loop
modulation frequency/2
4: Current loop
Speed loop modulation frequency/4
scheduling 8: Current loop Next power-
13 HO01-12 L X - At stop
frequency-division |modulation frequency/8 on
coefficient 16: Current loop
modulation
frequency/16
32: Current loop
modulation
frequency/32
1: Current loop
modulation frequency/1
2: Current loop
modulation frequency/2
4: Current loop
Position loop modulation frequency/4
scheduling 8: Current loop Next power-
14 HO1-13 L . - At stop
frequency-division |modulation frequency/8 on
coefficient 16: Current loop
modulation
frequency/16
32: Current loop
modulation
frequency/32
DC bus overvoltage
16 H01-15 protection - 420 " N/A -
threshold
DC bus
Next power-
17 HO01-17 undervoltage - 350 \Y At stop
on
threshold
Servo drive
overcurrent Next power-
19 HO01-18 i - 100 A At stop
protection on
threshold
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective time

23

H01-22

D-axis back EMF
compensation
coefficient

60.0

%

Real time

Real time

24

HO01-23

Q-axis back EMF
compensation
coefficient

100.0

%

Real time

Real time

25

H01-24

D-axis current loop
proportional gain

1000

Real time

Real time

26

H01-25

D-axis current
loop integral
compensation
factor

Real time

Real time

28

H01-27

Q-axis current loop
proportional gain

1000

Real time

Real time

29

H01-28

Q-axis current
loop integral
compensation
factor

1.00

Real time

Real time

36

H01-35

Local mode
selection

0: Non-local mode
1: Local mode

o

At stop

Real time

37

HO01-36

High torque
limit of overload
coefficient

0: Disable
1:Enable

At stop

Real time

44

H01-43

Overvoltage
suppression

0: Disable
1: Enable

At stop

Real time

48

HO01-47

MCU current
reference
processing time

75.00

At stop

Next power-
on

51

HO01-50

Internal version of
MCU software

0.00

N/A

52

HO01-51

Internal version of
FPGA software

0.00

N/A

53

H01-52

D-axis
proportional gain
in performance
priority mode

2000

Real time

Real time

54

H01-53

D-axis integral gain
in performance
priority mode

2.00

Real time

Real time

55

H01-54

Q-axis
proportional gain
in performance
priority mode

2000

Real time

Real time

56

H01-55

Q-axis integral gain
in performance
priority mode

1.00

Real time

Real time

69

H01-68

Starting voltage
of overvoltage
suppression

780.0

At stop

Real time
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HO02 Basic control parameters

Index

. Param.
(Decimal)

Name

Value

Default

Unit

Change mode

Effective
time

1 H02-00

Control mode

0: Control mode
2: Torque mode
9: EtherCAT mode

At stop

Real time

2 H02-01

Absolute system
selection

0: Incremental mode

1: Absolute position linear
mode

2: Absolute position
rotation mode

N/A

3 H02-02

Rotation direction
selection

0: Counterclockwise (CCW)
as forward direction

1: Clockwise (CW) as
forward direction

At stop

Real time

4 H02-03

Output pulse phase

0: Phase A leads phase B
1: Phase A lags behind
phase B

At stop

Next power-
on

6 H02-05

Stop mode at S-OFF

0: Coast to stop, keeping
de-energized state

1: Stop at zero speed,
keeping de-energized
state

2: Stop based on smooth
deceleration and torque
reduction, keeping de-
energized state

3: Internal dynamic
braking stop, keeping
dynamic braking state
4: Stop based on smooth
deceleration and torque
reduction, keeping
dynamic braking state

At stop

Real time
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

H02-06

Stop mode at No. 2
fault

0: Coast to stop, keeping
de-energized state

1: External dynamic
braking stop, keeping de-
energized state

2: External dynamic
braking stop, keeping
dynamic braking state
3:Internal dynamic
braking stop, keeping de-
energized state

4: Internal dynamic
braking stop, keeping
dynamic braking state

5: Stop at zero speed,
keeping de-energized
state

6: Stop at zero speed,
keeping position lock state
7: Stop based on smooth
deceleration, keeping de-
energized state

8: Stop based on smooth
deceleration, keeping
position lock state

N/A

H02-07

Stop mode at
overtravel

0: Coast to stop, keeping
de-energized state

1: Stop at zero speed,
keeping position lock state
2: Stop at zero speed,
keeping de-energized
state

At stop

Real time
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Index . Effective
) Param. Name Value Default Unit |Change mode )
(Decimal) time
0: Coast to stop, keeping
de-energized state
1: External dynamic
braking stop, keeping de-
energized state
2: External dynamic
braking stop, keeping
dynamic braking state
3:Internal dynamic
braking stop, keeping de-
energized state
4: Internal dynamic
Stop mode at No. 1 . X
9 H02-08 fault braking stop, keeping 0 - N/A -
dynamic braking state
5: Stop at zero speed,
keeping de-energized
state
6: Stop at zero speed,
keeping position lock state
7: Stop based on smooth
deceleration, keeping de-
energized state
8: Stop based on smooth
deceleration, keeping
position lock state
Delay from brake
10 H02-09 output ON to - 250 ms Real time Real time
command received
Delay from brake
output OFF to motor X i
11 H02-10 X . - 150 ms Real time Real time
de-energized in the
standstill state
Motor speed
threshold at brake X X
12 H02-11 K - 30 rpm Real time Real time
output OFF in
rotation state
Delay from S-ON
13 H02-12 OFF to brake output |- 500 - Real time Real time
OFF in rotation state
Switchover speed of
15 H02-14 stop mode and stop |- 10 - At stop Real time
state
0: Output alarm
information immediately
16 H02-15 LED alarm display 0 - At stop Real time

1: Not output alarm
information
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disabled

Index ) Effective
) Param. Name Value Default Unit |Change mode )
(Decimal) time
0: Coast to stop, regardless
of the stop mode set in
Stop mode upona |group HOE X X
21 H02-20 . Real time Real time
fault 1: Stop according to the
stop mode set in group
HOE
0: No operation
System parameter . .
32 H02-31 o 1: Restore factory settings |0 At stop Real time
initialization
2: Clear the fault record
Manufacturer X i
42 H02-41 - 0 Real time Real time
password
0: Disable
1: KTY . .
43 H02-42 Temperature sensor 0 Real time Real time
2: PT1000
3: PT100
Motor temperature . X
44 H02-43 L - 90 Real time Real time
alarm upper limit
Motor temperature . .
45 H02-44 . - 0 Real time Real time
alarm lower limit
PTC temperature 0: Disable X i
46 H02-45 k 0 Real time Real time
alarm switch 1: Enable
47 H02-46 Forced startof fan |- 0 Real time Real time
NTC error report . .
48 H02-47 - 0 Real time Real time
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HO3 Terminal input parameters

Index
(Decimal)

Param.

Name

Value

Default

Unit

Change
mode

Effective time

H03-02

DI1 function

0:No assignment

1: S-ON signal

2: Alarm signal reset

3: Gain switchover switch

12: Zero clamp enable signal
13: Position reference inhibited
14: Positive limit switch

15: Negative limit switch

16: Forward external torque
limit

17: Reverse external torque
limit

18: Forward jog

19: Reverse jog

25: Torque reference direction
26: Speed reference direction
27: Position reference direction
31: Home switch

32: Homing enable

34: Emergency stop

35: Position deviation cleared
36: Internal speed limit source
37: Pulse reference inhibited
38: Touch probe 1

39: Touch probe 2

40: Master/Slave pump
configuration 1

41: Master/Slave pump
configuration 2

42: S-ON DO allowed

43: BrakeErrDiTime signal being
non-zero

44: DI-to-pressure holding
enable

45: Braking unit state 5

46: Power-down signal of
power supply unit

14

Real time

Real time

H03-03

DI1 logic
selection

0: Active low

1: Active high

2: Rising edge-triggered

3: Falling edge-triggered

4: Rising/falling edge-triggered

Real time

Real time
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change
mode

Effective time

H03-04

DI2 function

0:No assignment

1: S-ON signal

2: Alarm signal reset

3: Gain switchover switch

12: Zero clamp enable signal
13: Position reference inhibited
14: Positive limit switch

15: Negative limit switch

16: Forward external torque
limit

17: Reverse external torque
limit

18: Forward jog

19: Reverse jog

25: Torque reference direction
26: Speed reference direction
27: Position reference direction
31: Home switch

32: Homing enable

34: Emergency stop

35: Position deviation cleared
36: Internal speed limit source
37: Pulse reference inhibited
38: Touch probe 1

39: Touch probe 2

40: Master/Slave pump
configuration 1

41: Master/Slave pump
configuration 2

42: S-ON DO allowed

43: BrakeErrDiTime signal being
non-zero

44: DI-to-pressure holding
enable

45: Braking unit state 5

46: Power-down signal of
power supply unit

14

Real time

Real time

H03-05

DI2 logic
selection

0: Active low

1: Active high

2: Rising edge-triggered

3: Falling edge-triggered

4: Rising/falling edge-triggered

Real time

Real time
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change
mode

Effective time

H03-06

DI3 function

0:No assignment

1: S-ON signal

2: Alarm signal reset

3: Gain switchover switch

12: Zero clamp enable signal
13: Position reference inhibited
14: Positive limit switch

15: Negative limit switch

16: Forward external torque
limit

17: Reverse external torque
limit

18: Forward jog

19: Reverse jog

25: Torque reference direction
26: Speed reference direction
27: Position reference direction
31: Home switch

32: Homing enable

34: Emergency stop

35: Position deviation cleared
36: Internal speed limit source
37: Pulse reference inhibited
38: Touch probe 1

39: Touch probe 2

40: Master/Slave pump
configuration 1

41: Master/Slave pump
configuration 2

42: S-ON DO allowed

43: BrakeErrDiTime signal being
non-zero

44: DI-to-pressure holding
enable

45: Braking unit state 5

46: Power-down signal of
power supply unit

14

Real time

Real time

H03-07

DI3 logic
selection

0: Active low

1: Active high

2: Rising edge-triggered

3: Falling edge-triggered

4: Rising/falling edge-triggered

Real time

Real time
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change
mode

Effective time

H03-08

DI4 function

0:No assignment

1: S-ON signal

2: Alarm signal reset

3: Gain switchover switch

12: Zero clamp enable signal
13: Position reference inhibited
14: Positive limit switch

15: Negative limit switch

16: Forward external torque
limit

17: Reverse external torque
limit

18: Forward jog

19: Reverse jog

25: Torque reference direction
26: Speed reference direction
27: Position reference direction
31: Home switch

32: Homing enable

34: Emergency stop

35: Position deviation cleared
36: Internal speed limit source
37: Pulse reference inhibited
38: Touch probe 1

39: Touch probe 2

40: Master/Slave pump
configuration 1

41: Master/Slave pump
configuration 2

42: S-ON DO allowed

43: BrakeErrDiTime signal being
non-zero

44: DI-to-pressure holding
enable

45: Braking unit state 5

46: Power-down signal of
power supply unit

14

Real time

Real time

10

H03-09

DI4 logic
selection

0: Active low

1: Active high

2: Rising edge-triggered

3: Falling edge-triggered

4: Rising/falling edge-triggered

Real time

Real time
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change
mode

Effective time

11

H03-10

DI5 function

0:No assignment

1: S-ON signal

2: Alarm signal reset

3: Gain switchover switch

12: Zero clamp enable signal
13: Position reference inhibited
14: Positive limit switch

15: Negative limit switch

16: Forward external torque
limit

17: Reverse external torque
limit

18: Forward jog

19: Reverse jog

25: Torque reference direction
26: Speed reference direction
27: Position reference direction
31: Home switch

32: Homing enable

34: Emergency stop

35: Position deviation cleared
36: Internal speed limit source
37: Pulse reference inhibited
38: Touch probe 1

39: Touch probe 2

40: Master/Slave pump
configuration 1

41: Master/Slave pump
configuration 2

42: S-ON DO allowed

43: BrakeErrDiTime signal being
non-zero

44: DI-to-pressure holding
enable

45: Braking unit state 5

46: Power-down signal of
power supply unit

14

Real time

Real time

12

H03-11

DI5 logic
selection

0: Active low

1: Active high

2: Rising edge-triggered

3: Falling edge-triggered

4: Rising/falling edge-triggered

Real time

Real time

37

H03-36

DI or DO function
selection

0: DIO functions as DI5
1: DIO functions as DO3

o

Real time

Real time
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Index . Change L
) Param. Name Value Default Unit Effective time
(Decimal) mode
0: STO alarm reset manually
1: STO alarm reset
automatically
38 HO03-37 STO alarm reset |2: RUN reset manually, RDY 0 - Realtime |Real time
reset automatically
3: RUN reports a fault and RDY
reports a fault
DI not received
within the period X .
41 H03-40 - 0 ms Realtime |Realtime
after brake DO
output
51 H03-50 All offset - 0 mvV Realtime |Realtime
All input filter . ;
52 HO03-51 i - 2.00 ms Realtime |Realtime
time constant
54 H03-53 All dead zone - 10.0 mV Realtime |Realtime
55 H03-54 All zero drift - 0.0 mV Realtime |Realtime
56 H03-55 Al2 offset - 0 mvV Realtime |Realtime
Al2 input filter X .
57 H03-56 ) - 2.00 ms Realtime |Realtime
time constant
59 H03-58 Al2 offset - 10.0 mV Realtime |Realtime
60 H03-59 Al2 zero drift - 0.0 mvV Realtime |Realtime
61 H03-60 Al3 offset - 0 mv Realtime |Realtime
Al3 input filter X .
62 H03-61 . - 2.00 ms Realtime |Realtime
time constant
64 H03-63 Al3 dead zone |- 0.0 mv Realtime  |Real time
65 HO03-64 Al3 zero drift - 0.0 mV Realtime |Realtime
AI3-MODE input |0: Current type . .
66 HO03-65 K 1 - Realtime |Realtime
mode selection |1:Voltage type
Pressure sensor |0: Al3 . X
79 H03-78 0 - Realtime |Realtime
source 1:All
0:0Vtol0oV i Next power-
80 H03-79 Al3range 0 - Real time
1:-10Vto+10V on
Speed
81 H03-80 corresponding to |- 3000 rpm At stop Real time
analog 10V
Torque
82 H03-81 corresponding to |- 1.00 % At stop Real time

analog 10V
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HO04 Terminal output parameters

Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

H04-00

DO1 function

No assignment

Servo ready

Motor rotation

Zero speed

Speed matching
Positioning completed

[ A R e =

Proximity

—~

: Torque limited

8: Speed limited

9: Brake

10: Alarm

11: Fault

12: Output 3-bit alarm code

13: Output 3-bit alarm code

14: Output 3-bit alarm code

15: Interrupt positioning
completed

16: Homing completed

17: Electrical homing completed
18: Torque reached

19: Speed reached

20: Initial angle auto-tuning
completed

21: Dynamic braking signal output
22: Motor fan started

26: STO state output

27: Relief valve control

28: Fault delay output - Used for
STO

29: Initialization done

30: S-ON DO allowed

22

Real time

Real time

H04-01

DO1 logic
selection

0: Output low (L) level when active
(optocoupler ON)

1: Output high (H) level when
active (optocoupler OFF)

Real time

Real time

H04-02

DO2 function

See H04-00.

22

Real time

Real time

H04-03

DO2 logic
selection

0: Output low (L) level when active
(optocoupler ON)

1: Output high (H) level when
active (optocoupler OFF)

Real time

Real time

H04-04

DO3 function

See H04-00.

22

Real time

Real time

H04-05

DO3 logic

0: Output low (L) level when active
(optocoupler ON)

1: Output high (H) level when
active (optocoupler OFF)

Real time

Real time
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0:DO1
23 H04-22 DO source 1: D02 0 - At stop Real time
2:DO3
Motor fan
started, with DO i i
40 H04-39 . . - 0 - Real time Real time
outputting high
level
0: Motor speed (1 /1000 rpm)
1: Speed reference (1 /1000 rpm)
2: Torque reference (1 V/100 x
rated torque)
3: Position deviation (0.05 V/1
reference unit)
4: Position deviation (0.05 V/1
encoder unit)
X 5: Position reference speed (1 X X
51 H04-50 AO1 signal 0 - Real time Real time
/1000 rpm)
6: Positioning completed
7: Speed feedforward (1 /1000
rpm)
8:All voltage
9: Al2 voltage
10: A3 voltage
12: Setting output voltage
magnitude
AO1 offset X i
52 H04-51 - 0 mv Real time Real time
voltage
53 H04-52 AO1 override - 1.00 - Real time Real time
AO1-MODE 0: Current output . .
57 H04-56 . 1 - Real time Real time
output selection | 1: Voltage output
AO forced X X
58 H04-57 - 0.000 \% Real time Real time
output
HO5 Position control parameters
Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
First-order low-
5 H05-04 pass filter time |- 0.0 ms At stop Real time
constant
Moving
average filter
7 H05-06 time constant |- 0.0 ms At stop Real time

of position
references
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Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: Clear position deviation upon
S-OFF and fault
X 1: Clear position deviation pulses i
17 HO05-16 Clear action At stop Real time
upon fault
2: Clear position deviation upon
ClrErr signal input from DI
0: Absolute position deviation
lower than the value of 6067h
Condition for 1: Absolute position deviation
outputting lower than the value of 6067h and
21 H05-20 positioning the filtered position reference is 0 Real time Real time
completed 2: Absolute position deviation
(COIN) signal lower than the value of 6067h and
the non-filtered position reference
is0
Positioning
22 H05-21 completion - Real time Real time
amplitude
0: Disable
1: Homing enabled through the
HomingStart signal input from DI
2: Electrical homing enabled
through the HomingStart signal
i input from DI i i
31 H05-30 Homing enable Real time Real time

3: Homing started immediately
upon power-on

4: Homing started immediately
5: Electrical homing started

6: Current position used as the
home
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Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: Forward homing, home switch
as deceleration point and home
1: Reverse homing, home switch
as deceleration point and home
2: Forward homing, motor Z signal
as deceleration point and home
3: Reverse homing, motor Z signal
as deceleration point and home
4: Forward homing, home switch
as deceleration point, motor Z
signal as home
5: Reverse homing, home switch
X as deceleration point, motor Z .
3 H05-31 Homing mode | | - At stop Real time
signal as home
6: Forward homing, positive
overtravel switch as deceleration
point and home
T: Reverse homing, negative
overtravel switch as deceleration
point and home
8: Forward homing, positive
overtravel switch as deceleration
point, motor Z signal as home
9: Reverse homing, negative
overtravel switch as deceleration
point, motor Z signal as home
Speed of high-
speed search X X
33 H05-32 . - 100 rpm Real time Real time
for home switch
signal
Speed of low-
speed search . .
34 H05-33 . - 10 rpm Real time Real time
for home switch
signal
Acceleration/
Deceleration i i
35 H05-34 . - 1000 ms Real time Real time
time for home
search
Home search . )
36 H05-35 i . - 50000 ms Real time Real time
time limit
Mechanical X i
37 H05-36 - 0 - Real time Real time
home offset
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: H05.36 as the coordinate after
homing, reverse homing applied
after homing triggered again upon
overtravel
1: H05.36 as the relative offset
after homing, reverse homing
applied after homing triggered
41 H05-40 Homing method |again upon overtravel 0 - At stop Real time
2: H05.36 as the coordinate after
homing, reverse homing applied
automatically upon overtravel
3: H05.36 as the relative offset
after homing, reverse homing
applied automatically upon
overtravel
Encoder multi- X
45 HO05-44 0 - At stop Real time
turn data offset
Multi-turn
absolute X
47 H05-46 . - 0 - At stop Real time
position offset
(low 32 bits)
Multi-turn
absolute X
49 H05-48 . - 0 - At stop Real time
position offset
(high 32 bits)
Master-slave
synchronous
66 H05-65 ) - 0 - N/A -
data reception
status bit
Master-slave
synchronous
67 H05-66 data - 0 - N/A -
transmission
status bit
Master and slave|0: Disable i i
68 H05-67 L X i 0 - Real time Real time
synchronization |1: Slave synchronized with master
Master and slave | 0: Slave axis i
69 H05-68 . X i 0 - At stop Real time
axis setting 1: Master axis
PD filter time for
70 H05-69 master and slave |- 0.00 Ms Real time Real time
synchronization
Master-slave
71 HO05-70 synchronization |- 0.0 Hz Real time Real time
regulator Kp
Master-slave
72 HO05-71 synchronization |- 0.0 % Real time Real time

regulator Kd
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

73

H05-72

Axis CANID for
synchronous
reception of
master and
slave

At stop

Real time

74

H05-73

Position
transmission
delay

us

N/A

75

HO5-74

Axis delay

us

N/A

76

HO05-75

Homing
function for
master and slave
synchronization

0: Disable
1:Enable

Real time

Real time

7

H05-76

Homing mode
for master

and slave
synchronization

0: Current position as home

1: Find the limit position in the
forward direction

2: Find the limit position in the
reverse direction

3: Previous position as home

Real time

Real time

81

H05-80

Re-homing
mode for master
and slave
synchronization

32: Current position as home
35: Previous position as home

35

At stop

Real time

82

H05-81

Re-homing
function for
master and slave
synchronization

0: Disable
1:Enable
2: Delayed calculation again

Real time

Real time

83

H05-82

Excessive
position
deviation
threshold during
master and slave
synchronization

At stop

Real time

84

H05-83

Torque
deviation Ki
during master
and slave
synchronization

5.0

Real time

Real time

85

H05-84

Excessive torque
deviation

threshold during
master and slave
synchronization

50.0

%

At stop

Real time

86

H05-85

Torque
deviation Kp
during master
and slave
synchronization

1000

Real time

Real time
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
Speed reference
source of master|0: Host controller X
87s H05-86 . i 0 - At stop Real time
and slave 1: Built-in process of the drive
synchronization
Position offset of
88 H05-87 master and slave |- 0 - Real time Real time
synchronization
HO06 Speed control parameters
Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: H06-03
Source of speed .
1 H06-00 1:AIL 0 - At stop Real time
reference A
2:AI2
0: H06-03
1:All
Source of speed |2: Al2 X
2 H06-01 X 0 - At stop Real time
reference B 3:No action
4: No action
5: Multi-speed reference
0: Source of main speed reference
A
1: Source of main speed reference
B
Speed reference |2: A+B .
3 H06-02 . 0 - At stop Real time
source 3: Switched between Aand B
4: Communication
5: Hydraulic control
6: Reserved
7: All-electric control
Speed reference
4 H06-03 set through - 200 rpm Real time Real time
operating panel
Jog speed X X
5 H06-04 i - 100 rpm Real time Real time
setpoint
Acceleration
6 HO06-05 ramp time of - 200 ms Real time Real time
speed reference
Deceleration
7 H06-06 ramp time of - 200 ms Real time Real time
speed reference
8 H06-07 Max. speed limit |- 6000 rpm Real time Real time
Forward speed X X
9 H06-08 limit 6000 rpm Real time Real time
imi
Reverse speed . .
10 H06-09 limit 6000 rpm Real time Real time
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

12

H06-11

Torque
feedforward
control

0: No torque feedforward

1: Internal torque feedforward
2: 60B2 as external torque
feedforward

Real time

Real time

13

H06-12

Synchronization
upon switching
from non-enable
to enable

Real time

Real time

14

H06-13

Speed reference
set through
software tool

Real time

Real time

15

H06-14

Speed reference
enable through
software tool

0: Stop
1: Start

Real time

Real time

16

H06-15

Reference
threshold for
zero clamp
speed

10

rpm

Real time

Real time

17

H06-16

Threshold of
TGON (motor
rotation) signal

20

rpm

Real time

Real time

19

H06-18

Threshold of
speed reach
signal

1000

rpm

Real time

Real time

20

H06-19

Threshold of
zero speed
output signal

10

rpm

Real time

Real time

27

H06-26

Speed reference
filter mode

At stop

Real time

28

H06-27

Speed reference
low-pass filter
time

At stop

Real time

29

H06-28

Speed reference
smoothing filter
time

At stop

Real time

30

H06-29

Zero clamp OFF
threshold

Real time

Real time

34

H06-33

SYNC mode

0: Position synchronization
1: Torque synchronization

Real time

Real time

35

H06-34

Step skipped
during
synchronization
of paralleled
screws

Real time

Real time

36

H06-35

Zero clamp
delay

Real time

Real time

37

H06-36

Speed dead
zone

rpm

Real time

Real time
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

38

H06-37

Slave speed
reference source

0: Master/slave axis speed
deviation compensation

1: Master axis host controller
speed reference & Master/
Slave axis speed deviation
compensation

Real time

Real time

39

H06-38

Zero clamp
output limit

50

Real time

Real time

40

H06-39

Excessive torque
deviation during
master and slave
synchronization.

20

%

Real time

Real time

41

H06-40

Home fine-
tuning (brick
machine)

Real time

Real time

42

H06-41

Home reference
position (brick
machine)

Real time

Real time

44

H06-43

Home auto-
tuning (brick
machine)

0: Disable
1:Enable

Real time

Real time

45

HO6-44

Home auto-
tuning
completed
(brick machine)

0: Not completed
1: Completed

Real time

Real time

46

H06-45

Master and
slave speed
compensation
limit

20

rpm

Real time

Real time

HO7 Torque control parameters

Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

HO07-03

Torque
reference set
through the
operating panel

0.0

Real time

Real time

HO7-05

Torque
reference filter
time constant

Real time

Real time

HO07-06

2nd torque
reference filter
time constant

Real time

Real time
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depth

Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: Forward/Reverse internal
torque limit
1: Forward/Reverse external
torque limit (using P-CL and N-CL)
2: EtherCAT forward/reverse
external torque limit
- 3: Smaller value between forward/
Torque limit o . .
8 HO7-07 reverse external torque limitand |2 - Real time Real time
source
EtherCAT forward/reverse external
torque limit used as torque limit
(using P-CL and N-CL)
4: Switchover between forward/
reverse internal torque limit and
EtherCAT forward/reverse external
torque limit (using P-CL and N-CL)
Forward internal X X
10 HO7-09 . - 300.0 % Real time Real time
torque limit
Reverse internal . .
11 HO7-10 L - 300.0 % Real time Real time
torque limit
Forward
12 HO7-11 external torque |- 300.0 % Real time Real time
limit
Reverse external X X
13 HO7-12 . - 300.0 % Real time Real time
torque limit
Emergency-stop R
16 HO07-15 - 100.0 % At stop Real time
torque
0: Internal speed limit
. 1: EtherCAT external speed limit
Speed limit X i
18 HO7-17 2:2007-14h/2007-15h used as 1 - Real time Real time
source
internal speed limit, which is
selected through FunIN.36
Internal speed
20 HO7-19 limitin torque |- 3000 rpm Real time Real time
control
Negative
internal speed X .
21 HO7-20 o - 3000 rpm Real time Real time
limitin torque
control
Reference value . .
22 HO7-21 - 0.0 % Real time Real time
for torque reach
Output torque
upon torque ) )
23 HO7-22 ) - 20.0 % Real time Real time
reach DO signal
ON
Output torque
upon torque ) .
24 HO7-23 . 10.0 % Real time Real time
reach DO signal
OFF
Field weakening i i
25 HO7-24 - 1.15 % Real time Real time
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
Max. permissible
26 HO07-25 demagnetizing |- 1.00 % Real time Real time
current
Field weakening |0: Disable X X
27 HO7-26 R 1 - Real time Real time
selection 1: Enable
Field weakening . .
28 HO7-27 . - 300 - Real time Real time
gain
Overload ratio Next power-
35 HO7-34 i - 0 - At stop
increase on
Speed limit
threshold in X X
41 HO7-40 - 1.0 ms Real time Real time
torque control
mode
Real time power
53 HO07-52 monitoring of |- 0.00 kw N/A -
the drive unit
HO08 Gain parameters
Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
1 HO08-00 Speed loop gain |- 25.0 Hz Real time Real time
Speed loop
2 H08-01 integral time - 31.83 ms Real time Real time
constant
Position loop i i
3 H08-02 X 40.0 Hz Real time Real time
gain
2nd speed loop . .
4 H08-03 ) 50.0 Hz Real time Real time
gain
2nd speed loop
5 H08-04 integral time - 15.92 ms Real time Real time
constant
2nd position i i
6 H08-05 R - 80.0 Hz Real time Real time
loop gain
. 0: Speed preferred X
7 H08-06 Authority 2 - At stop Real time
1: Performance preferred
0: Fixed to the 1st gain set,
. switched between P and Pl by
2nd gain mode X X
9 H08-08 external DI 1 - Real time Real time

setting

1: Switched between the 1st and
2nd gain set according to H08-09
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: Fixed to the 1st gain (PS)
2: Large torque reference (PS)
3: Large speed reference (PS)
4: Large speed reference change
rate (PS)
X X 5: High-speed/low-speed
Gain switchover X X
10 HO08-09 condition threshold for speed reference (PS) |0 - Real time Real time
18]
6: Large position deviation (P)
7: Position reference available (P)
8: Positioning incomplete (P)
9: Actual speed (P)
10: Position reference available +
actual speed (P)
Gain switchover . .
11 H08-10 - 5.0 ms Real time Real time
delay
Gain switchover X X
12 H08-11 - 50 - Real time Real time
level
Gain switchover . .
13 H08-12 i - 30 - Real time Real time
hysteresis
Position gain X X
14 H08-13 i X - 3.0 ms Real time Real time
switchover time
Load moment of i i
16 HO08-15 i i i - 1.00 - Real time Real time
inertia ratio
Time constant
of speed . .
19 H08-18 - 0.50 ms Real time Real time
feedforward
filter
Speed
20 H08-19 feedforward - 0.0 % Real time Real time
gain
Torque
feedforward . )
21 H08-20 . i - 0.50 ms Real time Real time
filter time
constant
Torque
22 H08-21 feedforward - 0.0 % Real time Real time
gain
0: Inhibited
1: 2 times
Speed feedback X .
23 H08-22 L K 2: 4 times 0 - At stop Real time
filtering option )
3:8times
4:16 times
Cutoff frequency
of speed X X
24 H08-23 4000 - Real time Real time
feedback low-
pass filter
PDFF control X i
25 H08-24 . - 100.0 % Real time Real time
coefficient
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Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
Speed
29 H08-28 feedforward - 0 - Real time Real time
coefficient 2
PI/P switchover X X
47 H08-46 0 - Real time Real time
torque
Speed stability . .
48 H08-47 X - 5 - Real time Real time
judgment range
Speed stability X i
49 HO08-48 i X - 0 - Real time Real time
judgment time
HO09 Auto-tuning parameters
Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: Disabled, manual gain tuning
applied
1: Enabled, gain parameters
i generated automatically based on
Auto-tuning . . .
1 H09-00 q the stiffness level 1 - Real time Real time
mode
2: Positioning mode, gain
parameters generated
automatically based on the
stiffness level
Stiffness level . )
2 H09-01 R - 13 - Real time Real time
selection
0: Adaptive notches no longer
updated
1: One adaptive notch activated
(3rd notch)
) 2: Two adaptive notches activated
Adaptive notch . .
3 H09-02 q (3rd and 4th notches) 0 - Real time Real time
mode
3: Resonance point tested only,
shown in H09.24
4: Adaptive notch cleared, values
of 3rd and 4th notches restored to
default
0: Online auto-tuning disabled
1: Online auto-tuning enabled,
Onlineinertia  [changing slowly
4 H09-03 auto-tuning 2: Online auto-tuning enabled, 0 - Real time Real time
mode changing regularly
3: Online auto-tuning enabled,
changing quickly
0: Parameters of low-frequency
Low-frequency |resonance suppression filter set
resonance manually . .
5 H09-04 0 - Real time Real time

suppression
mode

1: Parameters of low-frequency
resonance suppression filter set
automatically
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

H09-05

Offline inertia
auto-tuning
mode

0: Positive and negative triangular
wave mode
1: Jog mode

At stop

Real time

H09-06

Max. speed of
inertia auto-
tuning

500

rpm

At stop

Real time

H09-07

Time constant
for accelerating
to max. speed
duringinertia
auto-tuning

125m

At stop

Real time

H09-08

Interval time
afteran
individual
inertia auto-
tuning

800

ms

At stop

Real time

10

H09-09

Number

of motor
revolutions per
inertia auto-
tuning

0.00

N/A

13

H09-12

Frequency of the
1st notch

4000

Real time

Real time

14

H09-13

Width level of
the 1st notch

Real time

Real time

15

H09-14

Depth level of
the 1st notch

Real time

Real time

16

H09-15

Frequency of the
2nd notch

Real time

Real time

17

H09-16

Width level of
the 2nd notch

Real time

Real time

18

H09-17

Depth level of
the 2nd notch

Real time

Real time

19

H09-18

Frequency of the
3rd notch

Real time

Real time

20

H09-19

Width level of
the 3rd notch

Real time

Real time

21

H09-20

Depth level of
the 3rd notch

Real time

Real time

22

HO09-21

Frequency of the
4th notch

Real time

Real time

23

H09-22

Width level of
the 4th notch

Real time

Real time

24

H09-23

Depth level of
the 4th notch

Real time

Real time

25

H09-24

Auto-tuned
resonance
frequency

N/A
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Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
Torque
disturbance . .
31 H09-30 K - 0.0 % Real time Real time
compensation
gain
Filter time
constant
32 H09-31 of torque - 0.50 ms Real time Real time
disturbance
observer
Frequency of
38 H09-38 low-frequency |- 100.0 Hz At stop Real time
resonance
Width of low-
frequency .
40 H09-39 - 2 - At stop Real time
resonance
suppression
Overshoot X X
41 H09-40 i o - 8 - Real time Real time
integral limit
0: No operation i i
42 H09-41 Reset fault 901 0 - Real time Real time
1: Reset fault 901
HOA Fault and protection parameters
Index . Effective
K Param. Name Value Default | Unit |Change mode X
(Decimal) time
0: Enable phase loss fault and
inhibit phase loss alarm
Power input phase|1: Enable phase loss fault and . .
1 HOA-00 i - Real time Real time
loss protection alarm
2: Disable phase loss fault and
alarm
. 0: Disable
Absolute position X
2 HOA-01 limit 1:Enable 0 - At stop Real time
mi
2: Enabled after homing
3 HOA-02 730 fault flag bit |- 0 - At stop Real time
0: Disable power-off memory
1: Enable power-off memory
Power-off i . X
4 HOA-03 2: Disable power-off memory and |1 - Real time Real time
memory .
hide control power undervoltage
fault
Motor overload X
5 HOA-04 . . - 100 - At stop Real time
protection gain
Motor overload X
7 HOA-06 level - 0 - At stop Real time
Vi
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: Auto-tuning of the U/V/W phase
sequence not performed during
U/V/W phase .
angle auto-tuning X X
8 HOA-07 sequence auto- i 1 - Real time Real time
tunin 1: Auto-tuning of the U/V/W phase
uni
& sequence performed during angle
auto-tuning
Overspeed X X
9 HOA-08 0 - Real time Real time
threshold
Runaway 0: Disabled . i
13 HOA-12 . 1 - Real time Real time
protection 1: Enabled
Filter time
constant of speed .
26 HOA-25 . - 2 ms At stop Real time
feedback display
value
Time window
of motor stall . .
33 HOA-32 - 200 ms Real time Real time
overtemperature
protection
Motor stall i
0: Disable . X
34 HOA-33 overtemperature 0 - Real time Real time
i 1:Enable
protection
Encoder multi- 0: Not hide .
37 HOA-36 i 1 - At stop Real time
turn overflow fault|1: Hide
HOB Monitoring parameters
Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
1 HOB-00 Actual motor speed - 0 rpm N/A -
2 HOB-01 Speed reference - 0 rpm N/A -
3 HOB-02 Internal torque reference - 0.0 % N/A -
4 HOB-03 Input (DI) signal monitoring - 0 - N/A -
5 HOB-04 STO 24V ON state - 0 - N/A -
6 HOB-05 DO signal monitoring - 0 - N/A -
8 HOB-07 Absolute position counter - 0 p N/A -
10 HOB-09 Mechanical angle - 0 ° N/A -
11 HOB-10 Electrical angle - 0.0 ° N/A -
13 HOB-12 Average load ratio - 0.0 % N/A -
14 HOB-13 Input position reference counter - 0 p N/A -
16 HOB-15 Encoder position deviation counter |- 0 p N/A -
18 HOB-17 Feedback pulse counter - 0 p N/A -
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
20 HOB-19 Total operating time - 0.0 s N/A -
22 HOB-21 All sampling voltage (valid value) - 0.00 Vv N/A -
23 HOB-22 Al2 sampling voltage (valid value) - 0.00 Vv N/A -
24 HOB-23 Al3 sampling voltage (valid value) - 0.00 % N/A -
25 HOB-24 Phase current RMS value - 0.00 A N/A -
27 HOB-26 Bus voltage - 0.0 \ N/A -
28 HOB-27 Drive temperature - 0 °C N/A -
34 HOB-33 Fault log - 0 - Real time Real time
35 HOB-34 Fault code of the selected fault - 0 - N/A -
36 HOB-35 Timestamps of the selected fault - 0.0 s N/A -
Motor speed upon occurrence of the
38 HOB-37 - 0 rpm N/A -
selected fault
Motor phase U current upon
39 HOB-38 - 0.00 A N/A -
occurrence of the selected fault
Motor phase V current upon
40 HOB-39 0.00 A N/A -
occurrence of the selected fault
Bus voltage upon occurrence of the
41 HOB-40 - 0.0 \ N/A -
selected fault
42 HOB-41 Input terminal state on selected fault |- 0 - N/A -
Output terminal status upon
43 HOB-42 0 - N/A -
occurrence of the selected fault
Number of the group with abnormal
44 HOB-43 - 0 - N/A -
parameters
Offset in the group with abnormal
45 HOB-44 - 0 - N/A -
parameters
46 HOB-45 Internal fault code - 0 - N/A -
Internal fault code upon occurrence
52 HOB-51 - 0 - N/A -
of the selected fault
54 HOB-53 Position deviation counter - 0 p N/A -
56 HOB-55 Actual motor speed - 0.0 rpm N/A -
Mechanical absolute position (low 32
59 HOB-58 X - 0 p N/A -
bits)
Mechanical absolute position (high
61 HOB-60 ) 0 p N/A -
32 bits)
63 HOB-62 Effective value of drive output voltage |- 0.0 \ N/A -
Temperature of the power suppl
67 HOB-66 i P P PPy 0 °C N/A -
unit
Number of absolute encoder
71 HOB-70 R - 0 p N/A -
revolutions
Single-turn position fed back by the
72 HOB-71 0 p N/A -

absolute encoder
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
78 HOB-77 Encoder position (low 32 bits) - 0 p N/A -
80 HOB-79 Encoder position (high 32 bits) - 0 p N/A -
Single-turn position of the rotary load
82 HOB-81 X - 0 p N/A -
(low 32 bits)
Single-turn position of the rotary load
84 HOB-83 ) ) - 0 p N/A -
(high 32 bits)
Single-turn position of the rotary load
86 HOB-85 X - 0 p N/A -
(reference unit)
89 HOB-88 Motor temperature - 0 °C N/A -
91 HOB-90 U phase current - 0.00 A N/A -
92 HOB-91 V phase current - 0.00 A N/A -
93 HOB-92 W phase current - 0.00 A N/A -
Temperature threshold for turning on . .
94 HOB-93 - 45 °C Real time Real time
the motor fan
HOC Communication parameters
Index . Effective
) Param. Name Value Default | Unit |Change mode .
(Decimal) time
Drive axis X Next power-
1 HOC-00 - 1 - Real time
address on
0: 2400 bps
1: 4800 bps
Baud rate of the |2: 9600 bps . .
3 HOC-02 ] 5 - Real time Real time
serial port 3:10200 bps
4:38400 bps
5:115201 bps
0: No parity, 2 stop bits
Modbus parit: 1: Even parity, 1 stop bit
4 HOC-03 panity P X Y P . 0 - Real time Real time
check 2: 0dd parity, 1 stop bit
3: No parity, 1 stop bit
EtherCAT slave
5 HOC-04 - 0 - N/A -
name
EtherCAT slave i
6 HOC-05 K - 0 - At stop Real time
alias
0:20k
1:50 k
2:100 k
CAN
o 3:125k . .
9 HOC-08 communication 5 - Real time Real time
4:250 k
baud rate
5:500 k
6:800 k
7:1M
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Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
0: Not saving
1: Saving 2000h object
dictionaries written through
Savingvalues  |communication to EEPROM
written through |2: Saving 6000h object X i
14 HOC-13 o o . . 3 - Real time Real time
communication |dictionaries written through
to EPPROM communication to EEPROM
3: Saving 2000h and 6000h object
dictionaries written through
communication to EEPROM
Master and slave |0: Standard program
. . . Next power-
21 HOC-20 synchronized 1: Synchronizing with CAN 0 - At stop
on
with CAN programs
DC mode of . Next power-
23 HOC-22 - 2 - Real time
ECAT on
24 HOC-23 AL status code |- 0 - N/A -
Host controller
29 HOC-28 - 0 - N/A -
sync cycle
30 HOC-29 XML version - 0.0 - N/A -
CAN
communication .
R 0: Disable . .
34 HOC-33 selection of 0 - Real time Real time
1:Enable
power supply
unit
Number of sync
35 HOC-34 - 0 - N/A -
loss events
Number of
sync interrupts . .
36 HOC-35 - 500 - Real time Real time
allowed by
EtherCAT
FPGA sync
detection i
45 HOC-44 . - 3500 - At stop Real time
deviation
threshold
EtherCAT state
49 HOC-48 ; 0 - N/A -
machine
HOD Auxiliary function parameters
Index i Effective
i Param. Name Value Default | Unit |Change mode i
(Decimal) time
0: Disable i
1 HOD-00 Software reset 0 - At stop Real time
1:Enable
0: No operation .
2 HOD-01 Fault reset 0 - At stop Real time
1:Enable
Inertia auto- . .
3 HOD-02 . - 0 - Real time Real time
tuning
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Index . Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
Encoder initial .
0: No operation .
4 HOD-03 angle auto- 0 At stop Real time
’ 1:Enable
tuning
o 0: No operation
Read/write in X .
5 HOD-04 1: Write ROM 0 At stop Real time
encoder ROM
2: Read ROM
0: No operation
One-key auto- R i
6 HOD-05 tunin 1: Auto-tuning 1 0 At stop Real time
uni
& 2: Auto-tuning 2
Al automatic
0: Off X
11 HOD-10 zero offset . . . At stop Real time
. 1: Automatic All calibration
adjustment
12 HOD-11 JOG selection |- 0 Real time Real time
0: No operation
1: Forced DI enabled, forced DO
disabled
Forced DI/DO 2: Forced DO enabled, forced DI X X
18 HOD-17 i X 0 Real time Real time
selection disabled
3: Forced Dl and DO enabled
4: EtherCAT-forced DO enabled,
forced DI disabled
19 HOD-18 Forced DI setting |- 447 Real time Real time
Forced DO . .
20 HOD-19 K - 0 Real time Real time
setting
0: No operation
Absolute 1: Reset the fault .
21 HOD-20 . 0 At stop Real time
encoder reset | 2: Reset the fault and multi-turn
data

Group HOE: Error and stop parameters

Setting range
: Coast to stop
: External dynamic braking stop, keeping de-energized status

: Internal dynamic braking stop, keeping de-energized status

: Stop at zero speed, keeping de-energized status
: Stop at zero speed, keeping position lock status

OO ~NoOU b WNEFEO

: External dynamic braking stop, keeping dynamic braking state
: Internal dynamic braking stop, keeping dynamic braking state
: Stop based on smooth deceleration, keeping de-energized status

: Stop based on smooth deceleration, keeping position lock status
: Stop based on smooth deceleration and torque reduction, keeping de-energized status

A: Stop based on smooth deceleration and torque reduction, keeping position lock status
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Index
(Decimal)

Param.

Name

Default

Unit

Change mode

Effective time

HOE-00

Stop mode for the 1st group
of faults

0x0000

At stop

Real time

Setting range:

Ones (0 to A): Access to FPGA by MCU timeout (E.100.0)
Tens (0 to A): Logic configuration fault (E.102.0)
Hundreds (0 to A): Mismatch between FPGA and MCU models (E.103.0)
Thousands (0 to A): FPGA interruption timeout (E.104.0)

HOE-01

Stop mode for the 2nd group
of faults

0x0000

At stop

Real time

Setting range:

Ones (0 to A): Current loop or software interruption timeout (E.104.1)
Tens (0 to A): System parameter error cannot be reset, requiring parameters to be restored to default (E.105.0)
Hundreds (0 to A): Write parameter storage fault (E.108.0)

Thousands (0 to A): Read parameter storage fault (E.108.1)

HOE-02

Stop mode for the 3rd group
of faults

0x0000

At stop

Real time

Setting range:

Ones (0 to A): Manufacturer parameter error (E.111.0)
Tens (0 to A): Product matching fault, no corresponding encoder (E.120.0)

Hundreds (0 to A): Product matching fault, no corresponding motor (E.120.1)
Thousands (0 to A): Read parameter storage fault (E.108.1)

HOE-03

Stop mode for the 4th group
of faults

0x0000

At stop

Real time

Setting range:

Ones (0 to A): Parameter not match when set to 2nd encoder motor model (E.122.0)

Tens (0 to A): Product matching fault, no corresponding drive (E.123.0)

Hundreds (0 to A): Data check error or no parameter saved in the motor ROM (E.136.0)

Thousands (0 to A): Serial-type motor code error (E.120.2)

HOE-04

Stop mode for the 5th group
of faults

0x0400

At stop

Real time

Setting range:

Ones (0 to A): FPGA system sampling operation timeout (E.208.0)

Tens (0 to A): Timeout caused by failure of MCU to timely update torque references (E.208.1)

Hundreds (0 to A): Error caused by encoder communication timeout (E.208.2)
Thousands (0 to A): Error caused by current sampling (7860) (E.208.3)

HOE-05

Stop mode for the 6th group
of faults

0x0400

At stop

Real time

Setting range:

Ones (0 to A): Error caused by analog/digital conversion timeout (E.208.4)
Tens (0 to A): Output short-circuited to ground (E.210.0)
Hundreds (0 to A): Output short-circuited to ground (E.210.1)

Thousands (0 to A): Encoder battery failure (E.731.0)

HOE-06

Stop mode for the 7th group
of faults

0x4444

At stop

Real time

Setting range:

Ones (0 to A): Encoder multi-turn counting error (E.733.0)

Tens (0 to A): Encoder multi-turn counting overflow (E.735.0)

Hundreds (0 to A): Encoder multi-turn counting overflow (E.735.1)

Thousands (0 to A): Encoder Z signal interference (E.740.0)
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Index
(Decimal)

Param. Name Default

Unit

Change mode

Effective time

Stop mode for the 8th group
HOE-07 0x4444
of faults

At stop

Real time

Setting range:

Ones: (0 to A): Encoder Z signal interference (E.740.8)

Tens (0 to A): Nikon encoder (E.767.0)

Hundreds (0 to A): Nikon encoder EEPROM damaged (E.765.2)
Thousands (0 to A): AD sampling fault reported by FPGA (E.835.0)

Stop mode for the 9th group
HOE-08 0xA444
of faults

At stop

Real time

Setting range:

Ones: (0 to A): Encoder Z signal interference (E.740.8)

Tens (0 to A): Nikon encoder (E.767.0)

Hundreds (0 to A): Nikon encoder EEPROM damaged (E.765.2)
Thousands (0 to A): AD sampling fault reported by FPGA (E.835.0)

10

Stop mode for the 10th
HOE-09 0x0444
group of faults

At stop

Real time

Setting range:

Ones (0 to A): Encoder parameter error (E.A33.0)
Tens (0 to A): Encoder echo check error (E.A34.0)
Hundreds (0 to A): Z disconnected (E.A35.0)
Thousands (0 to A): System parameter error (E.101.0)

11

Stop mode for the 11th
HOE-10 0x0000
group of faults

At stop

Real time

Setting range:
Ones (0 to A): Model code check error (E.102.1)

Tens (0 to A): Motor parameter mismatch upon absolute position setting (E.122.1)

Hundreds (0 to A): DI function assignment fault (E.130.0)
Thousands (0 to A): DO function assignment fault (E.131.0)

12

Stop mode for the 12th
HOE-11 0x0004
group of faults

At stop

Real time

Setting range:

Ones (0 to A): EEPROM error in reading/writing ABSENC (E.135.0)
Tens (0 to A): Hardware overcurrent (E.201.0)

Hundreds (0 to A): Hardware overcurrent (E.201.1)

Thousands (0 to A): Hardware overcurrent (E.201.2)

13

Stop mode for the 13th
HOE-12 0x0004
group of faults

At stop

Real time

Setting range:
Ones (0 to A): Hardware overcurrent (E.201.3)
Tens (0 to A): D/Q current overflow (E.207.0)

Hundreds (0 to A): UVW wiring error, requiring any two phase cables to be swapped (E.220.0)

Thousands (0 to A): UVW phase loss (E.220.1)

14

Stop mode for the 14th
HOE-13 0x4444
group of faults

At stop

Real time

Setting range:

Ones (0 to A): Runaway alarm upon incorrect wiring of U, V, and W phases (E.234.0)

Tens (0 to A): Overvoltage (E.400.0)
Hundreds (0 to A): Undervoltage (E.410.0)
Thousands (0 to A): Speed exceeding the max. speed
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Index . -
) Param. Name Default Unit | Change mode | Effective time
(Decimal)
Stop mode for the 15th .
HOE-14 0x4004 - At stop Real time
group of faults
Setting range:
15 Ones (0 to A): FPGA internal speed measurement overflow (E.501.0)
Tens (0 to A): Offline inertia auto-tuning failure (E.600.0)
Hundreds (0 to A): Angle auto-tuning failure (E.602.0)
Thousands (0 to A): Encoder interference fault (E.740.2)
Stop mode for the 16th .
HOE-15 0x4444 - At stop Real time
group of faults
Setting range:
16 Ones (0 to A): Single-turn calculation error (E.740.3)
Tens (0 to A): Counting increment error (E.740.4)
Hundreds (0 to A): Nikon encoder communication fault (E.755.0)
Thousands (0 to A): Nikon encoder communication fault (E.755.1)
Stop mode for the 17th .
HOE-16 0x0000 - At stop Real time
group of faults
Setting range:
17 Ones (0 to A): Angle auto-tuning timeout (E.800.0)
Tens (0 to A): Parameter auto-tuning timeout (E.800.1)
Hundreds (0 to A): Pl auto-tuning timeout (E.800.2)
Thousands (0 to A): Parameter auto-tuning canceled (E.801.0)
Stop mode for the 18th .
HOE-17 OxA44A - At stop Real time
group of faults
Setting range:
18 Ones (0 to A): AD sampling overvoltage of the DSP (E.834.1)
Tens (0 to A): AD sampling overvoltage of the DSP (E.834.2)
Hundreds (0 to A): AD sampling overvoltage of the DSP (E.834.3)
Thousands (0 to A): AD zero drift error (E.836.0)
Stop mode for the 19th )
HOE-18 0x4400 - At stop Real time
group of faults
Setting range:
19 Ones (0 to A):Excessive encoder position deviation upon power-on again (E.901.0)
Tens (0 to A): Motor power cables disconnected (E.939.0)
Hundreds (0 to A): Excessive speed deviation (E.044.0)
Thousands (0 to A): Excessive deviation due to torque limit (E.044.1)
Stop mode for the 20th .
HOE-19 0x4244 - At stop Real time
group of faults
Setting range:
20 Ones (0 to A): Pressure sensor disconnected (E.046.0)
Tens (0 to A): S-ON command invalid (E.121.0)
Hundreds (0 to A): STO signal input protection (E.300.0)
Thousands (0 to A): Power supply unit fault (E.422.0)
Stop mode for the 21st .
HOE-20 0x4444 - At stop Real time
group of faults
Setting range:
21 Ones (0 to A): Power-down fault of the power supply unit (E.423.0)

Tens (0 to A): Root extraction error (E.466.0)
Hundreds (0 to A): Frequency division pulse output overspeed (E.510.0)
Thousands (0 to A): Drive overload (E.610.0)
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Param. Name Default Unit

Change mode

Effective time

22

Stop mode for the 22nd

HOE-21
group of faults

0x4444 - At stop

Real time

Setting range:

Ones (0 to A): Motor overload (E.620.0)

Tens (0 to A): Motor overload (E.620.1)

Hundreds (0 to A):Motor stall overtemperature protection (E.630.0)
Thousands (0 to A): Heatsink overtemperature (E.650.0)

23

Stop mode for the 23rd

HOE-22
group of faults

Ox44AA - At stop

Real time

Setting range:

Ones (0 to A): Motor overtemperature (PTC) (E.660.0)

Tens (0 to A): Temperature too high (E.660.1)

Hundreds (0 to A): Encoder battery alarm (E.730.0)

Thousands (0 to A): Encoder TX-end communication check error (E.732.0)

24

Stop mode for the 24th

HOE-23
group of faults

0x4444 - At stop

Real time

Setting range:

Ones (0 to A): Encoder Z signal interference (E.745.0)

Tens (0 to A): Encoder Z signal interference (E.750.2)
Hundreds (0 to A): Encoder Z signal interference (E.750.3)
Thousands (0 to A): Encoder Z signal interference (E.750.4)

25

Stop mode for the 25th

HOE-24
group of faults

0x4444 - At stop

Real time

Setting range:

Ones (0 to A): Encoder Z signal interference (E.750.5)
Tens (0 to A): Encoder Z signal interference (E.750.6)
Hundreds (0 to A): Encoder overtemperature (E.760.0)

Thousands (0 to A): Nikon encoder limit violation (overtemperature, overspeed, and encoder EEPROM access

error) (E.765.0)

26

Stop mode for the 26th

HOE-25
group of faults

0x4A40 - At stop

Real time

Setting range:

Ones (0 to A): Three-phase imbalance (E.940.0)

Tens (0 to A): Frequent parameter storage (E.942.0)

Hundreds (0 to A): Limit of position reference or feedback reached (E.997.0)
Thousands (0 to A): Object dictionary value setting error (E.998.0)

27

Stop mode for the 27th

HOE-26
group of faults

0x0000 - At stop

Real time

Setting range:

Ones (0 to A): Resistance auto-tuning failure (E.A42.1)

Hundreds (0 to A): Inductance auto-tuning failure (E.A42.2)
Hundreds (0 to A) Back EMF auto-tuning failure (E.A42.3)
Thousands (0 to A): Motor parameter auto-tuning failure (E.A42.6)

28

Stop mode for the 28th

HOE-27
group of faults

O0x44AA - At stop

Real time

Setting range:

Ones (0 to A): Excessive position deviation (E.B00.6)

Tens (0 to A): Position reference input error (E.B01.0)
Hundreds (0 to A): Electronic gear ratio setting error (E.B03.0)
Thousands (0 to A): Electronic gear ratio setting error (E.B03.1)
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Index . R
) Param. Name Default Unit | Change mode | Effective time
(Decimal)
Stop mode for the 29th .
HOE-28 O0xA444 - At stop Real time
group of faults

Setting range:
Ones (0 to A): Electronic gear ratio setting error (E.B03.2)

2 Tens (0 to A): ECT electronic gear ratio setting error (E.B03.3)
Hundreds (0 to A): Switchover (internal/external) not allowed during hybrid use of fully closed-loop and multi-
position absolute modes (E.B04.0)
Thousands (0 to A): Module protection parameter read error (E.B05.0)
Stop mode for the 30th i
HOE-29 OXAAAA - At stop Real time
group of faults
Setting range:
30 Ones (0 to A): Reset after saving mold protection parameters (E.B06.0)
Tens (0 to A): Number of points to be collected higher than the maximum number of points 8 x 1024 (E.B07.0)
Hundreds (0 to A): Mold protection (E.B08.0)
Thousands (0 to A): Communication interrupted (E.D03.0)
Stop mode for the 31th .
HOE-30 OXAAAA - At stop Real time
group of faults
Setting range:
31 Ones (0 to A): CANopen communication timeout (E.D04.0)
Tens (0 to A): CANopen communication initialized (E.D05.0)
Hundreds (0 to A): CANopen communication reset (E.D06.0)
Thousands (0 to A): Bus disconnected (E.D07.0)
Stop mode for the 32th .
HOE-31 OXAAAA - At stop Real time
group of faults
Setting range:
32 Ones (0 to A): Bus PDO transmission length error (E.D08.0)
Tens (0 to A): Lower limit of software position higher than the upper limit (E.D09.0)
Hundreds (0 to A): Home offset outside the software position limit (E.D10.0)
Thousands (0 to A): Sync frame error exceeding 1/4 of the sync cycle (E.D11.0)
Stop mode for the 33th X
HOE-32 OXAAAA - At stop Real time
group of faults
Setting range:
33 Ones (0 to A): Power supply unit CAN information loss (E.D12.0)
Tens (0 to A): Bus disconnected (E.E01.0)
Hundreds (0 to A): Bus off (E.E02.0)
Thousands (0 to A): Bus connection timeout (E.E03.0)
Stop mode for the 34th .
HOE-33 OXAAAA - At stop Real time
group of faults
Setting range:
34 Ones (0 to A): Expansion card internal communication timeout (E.E04.0)
Tens (0 to A): Station number conflict (E.E05.0)
Hundreds (0 to A): Station No. setting error (E.E06.0)
Thousands (0 to A): Communication state machine error (E.E07.6)
Stop mode for the 35th X
HOE-34 0x4AA4 - At stop Real time
group of faults
Setting range:
35 Ones (0 to A): Sync loss (E.E08.0)

Tens (0 to A): System parameter error (E.E09.0)
Hundreds (0 to A): Configuration error (E.E0A.0)
Thousands (0 to A): ESI configuration file not burned (E.E11.6)
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) Param. Name Default Unit | Change mode | Effective time
(Decimal)
Stop mode for the 36th .
HOE-35 0xAAA4 - At stop Real time
group of faults
Setting range:
36 Ones (0 to A): ECAT initialization failed (E.E12.0)
Tens (0 to A): ECAT sync cycle not being a multiple of the PWM cycle (E.E13.0)
Hundreds (0 to A): Excessive deviation of the ECAT sync signal (E.E15.0)
Thousands (0 to A): Synchronous reception of master and slave failed (E.E20.1)
Stop mode for the 37th .
HOE-36 OX4AAA - At stop Real time
group of faults
Setting range:
37 Ones (0 to A): Synchronous transmission of master and slave failed (E.E20.2)
Tens (0 to A): Excessive synchronous transmission delay of master and slave (E.E20.3)
Hundreds (0 to A): Excessive position deviation during master and slave synchronization (E.E20.4)
Thousands (0 to A): Excessive torque deviation during master and slave synchronization (E.E20.5)
Stop mode for the 38th )
HOE-37 OXAAAA - At stop Real time
group of faults
Setting range:
38 Ones (0 to A): Master and slave axes faulty simultaneously (E.E20.6)
Tens (0 to A): False home (E.E20.7)
Hundreds (0 to A): Injection axis limit alarm (E.B09.0)
Thousands (0 to A): Process parameter setting error (E.B10.0)
Stop mode for the 39th .
HOE-38 0xAA24 - At stop Real time
group of faults
Setting range:
39 Ones (0 to A): Paralleled screw fault in torque synchronous mode (E.E21.0)
Tens (0 to A): STO signal input protection, used when 03-37 = 2 (E.300.1)
Hundreds (0 to A): Brake error (E.310.0)
Thousands (0 to A): ESI check failed, namely XML_FLASH check failed (E.E11.0)
Stop mode for the 40th .
HOE-39 0x004A - At stop Real time
group of faults
Setting range:
40 Ones (0 to A): XMLEEPROM read/write failure (E.E11.1)
Tens (0 to A): Pressure sensor disconnected (voltage too low) (E.046.1)
Hundreds (0 to A): Braking unit DI loss (E.311.1)
Thousands (0 to A): Master/Slave synchronous quick stop (E.E25.0)
Stop mode for the 41st .
HOE-40 0x0444 - At stop Real time
group of faults
a Setting range:
Ones (0 to A): Forward overtravel (E.010.0)
Tens (0 to A): Reverse overtravel (E.010.1)
Hundreds (0 to A): Forward/Reverse limit setting error (E.010.2)
Index . Effective
i Param. Name Value Default | Unit |Change mode i
(Decimal) time
Stop mode upon X
42 HOE-41 - 0 At stop Real time
alarm
Deceleration time for
43 HOE-42 stop based on torque |- 0.050 At stop Real time
reduction
Switch for enabling | 0: Disable i
44 HOE-43 0 At stop Real time
stop upon alarm 1:Enable
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Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

45

HOE-44

Error reporting test

Real time

Real time

46

HOE-45

Stop mode
switchover upon fault

0: No operation

1: First stop mode

2: Second stop mode

At stop

Real time

47

HOE-46

Deceleration time for
stop based on smooth
deceleration

0.025

At stop

Real time

48

HOE-47

Input error code

0.0

Real time

Real time

H11 Multi-position parameters

Index
(Decimal)

Param.

Name

Value

Default

Unit

Change mode

Effective
time

H11-00

Mode selection (low 16 bits)

control word (high 16 bits)

Ones: Mode selection
Process built-in off
Injection

Back pressure
Injection backward
Mold close/open
Ejection pin
Homing

ok Q

Hydraulic pressure
Ten thousands:
Control word

0: No action

1: Injection start

2: Back pressure start
3: Injection backward
started before storage
4: Injection backward
started after storage
5: Mold opening start
6: Mold close start

T: Ejection start

8: Ejection backward
start

9: Cyclic ejection start
10:

11: Homing start

12: Initial ejection
start

13: Initial ejection
backward start

14: Stop halfway

Real time

Real time

H11-02

Homing speed

rpm

Real time

Real time

H11-03

Home position setting H32H

N/A
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) Param. Name Value Default | Unit |Change mode )
(Decimal) time
5 H11-04 |Zero position setting H32L - 0 - N/A -
6 H11-05 |Zero position setting L32H - 0 - N/A -
7 H11-06 Zero position setting L32L - 10000 - N/A -
Back distance after homing X X
8 H11-07 0.00 mm Real time Real time
done
0: Time only
1: Position time
2: Pressure time
3: Position pressure
time
4: Time speed
Pressure holding switchover X P .
L 5: Time position . .
9 H11-08 |mode (basic injection d 0 - Real time Real time
spee
parameter) P X
6: Time pressure
speed
7: Time position
pressure speed
8: Time and external
communication
Pressure holding switchover
10 H11-09 |pressure (basic injection - 50.0 Mpa Real time Real time
parameter)
Pressure holding switchover
11 H11-10  |position (basic injection - 10.00 mm Real time Real time
parameter)
Pressure holding switchover
12 H11-11  |speed (basic injection - 100.0 rpm Real time Real time
parameter)
Injection time (basic injection X X
13 H11-12 65.535 |s Real time Real time
parameter)
System pressure (pressure . )
14 H11-13 - 175.0 Mpa Real time Real time
sensor-related)
Max. pressure (pressure sensor- . .
15 H11-14 - 250.0 Mpa Real time Real time
related)
Min. input voltage (pressure . )
16 H11-15 0.000 \ Real time Real time
sensor-related)
Corresponding setting of
17 H11-16  |min. input of pressure sensor |- 0.0 Mpa |Realtime Real time
(pressure sensor-related)
Max. input voltage of pressure R X
18 H11-17 - 10.000 |V Real time Real time
sensor (pressure sensor-related)
Corresponding setting of
19 H11-18 |max.inputof pressure sensor |- 250.0 Mpa Real time Real time
(pressure sensor-related)
20 H11-19  [Max. motor speed - 2200 rpm  |Atstop Real time
Max. stroke of the screw (low 16 .
21 H11-20 - 200.00 |mm At stop Real time

bits of the max. position)
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) Param. Name Value Default | Unit |Change mode )

(Decimal) time
Max. stroke of the screw (high .

22 H11-21 i » 0 mm At stop Real time
16 bits of the max. position)
Max. torque allowed by the X i

23 H11-22 R 300.0 % Real time Real time
action
Injection position 1 in multi- ) "

24 H11-23 L 85.00 mm Real time Real time
position injection
Injection position 2 in multi- . .

25 H11-24 L 80.00 mm Real time Real time
position injection
Injection position 3 in multi- . .

26 H11-25 L 75.00 mm Real time Real time
position injection
Injection position 4 in multi- . .

27 H11-26 o 65.00 mm Real time Real time
position injection
Injection position 5 in multi- X .

28 H11-27 . 60.00 mm Real time Real time
position injection
Injection pressure 1 in multi- . .

29 H11-28 L 0.5 Mpa Real time Real time
pressure injection
Injection pressure 2 in multi- . .

30 H11-29 L 0.5 Mpa Real time Real time
pressure injection
Injection pressure 3 in multi- . .

31 H11-30 L 0.5 Mpa Real time Real time
pressure injection
Injection pressure 4 in multi- . .

32 H11-31 L 0.5 Mpa Real time Real time
pressure injection
Injection pressure 5 in multi- X X

33 H11-32 L 0.5 Mpa Real time Real time
pressure injection
Injection speed 1 in multi-speed i i

34 H11-33 | . - 10.0 mm/s |Real time Real time
injection
Injection speed 2 in multi-speed X X

35 H11-34 | . . - 10.0 mm/s |Real time Real time
injection
Injection speed 3 in multi-speed X i

36 H11-35 | . . - 10.0 mm/s |Real time Real time
injection
Injection speed 4 in multi-speed . X

37 H11-36 | . . - 10.0 mm/s |Real time Real time
injection
Injection speed 5 in multi-speed i X

38 H11-37 | . - 10.0 mm/s |Real time Real time
injection
Pressure-holding pressure 1in X i

39 H11-38 . K 5.0 Mpa Real time Real time
multi-pressure pressure holing
Pressure-holding pressure 2 in . .

40 H11-39 . K 5.0 Mpa Real time Real time
multi-pressure pressure holing
Pressure-holding pressure 3in . i

41 H11-40 . . 5.0 Mpa Real time Real time
multi-pressure pressure holing
Pressure-holding pressure 4 in X .

42 H11-41 . X 5.0 Mpa Real time Real time
multi-pressure pressure holing
Pressure-holding pressure 5 in . .

43 H11-42 i . 5.0 Mpa Real time Real time
multi-pressure pressure holing
Pressure holding time 1in X X

44 H11-43 o X 0.00 s Real time Real time
multi-time pressure holding
Pressure holding time 2 in . .

45 H11-44 . . 0.00 s Real time Real time
multi-time pressure holding
Pressure holding time 3 in R X

46 H11-45 0.00 s Real time Real time

multi-time pressure holding

=263 -



- 264 -

Appendix B List of Object Dictionaries

Index . Effective
) Param. Name Value Default | Unit |Change mode )

(Decimal) time
Pressure holding time 4 in . )

47 H11-46 . . - 0.00 s Real time Real time
multi-time pressure holding
Pressure holding time 5 in X X

48 H11-47 o X - 0.00 s Real time Real time
multi-time pressure holding
Pressure holding speed 1 . )

49 H11-48 i o - 0.0 mm/s |Real time Real time
(pressure holding speed limit)
Storage position 1 (storage . .

50 H11-49 . - 85.00 mm Real time Real time
position)
Storage position 2 (storage . X

51 H11-50 n - 0.00 mm Real time Real time
position)
Storage position 3 (storage . X

52 H11-51 . - 0.00 mm Real time Real time
position)
Storage position 4 (storage . .

53 H11-52 . - 0.00 mm Real time Real time
position)
Storage position 5 (storage . X

54 H11-53 . - 0.00 mm Real time Real time
position)
Storage back pressure 1 (storage i i

55 H11-54 - 0.5 Mpa Real time Real time
back pressure)
Storage back pressure 2 (storage X X

56 H11-55 - 0.5 Mpa Real time Real time
back pressure)
Storage back pressure 3 (storage i i

57 H11-56 - 0.5 Mpa Real time Real time
back pressure)
Storage back pressure 4 (storage X X

58 H11-57 - 0.5 Mpa Real time Real time
back pressure)
Storage back pressure 5 (storage ) .

59 H11-58 - 0.5 Mpa |Realtime Real time
back pressure)
Forward speed limit (back X .

60 H11-59 L - 10.0 mm/s |Real time Real time
pressure speed limit)
Back speed limit (back pressure X i

61 H11-60 o - 10.0 mm/s |Realtime Real time
speed limit)

62 H11-61 |Exit protection pressure gain |- 80.0 % Real time Real time

63 H11-62  |Multi-pressure control enable |- 0 - Real time Real time

64 H11-63  |Zero pressure filling time - 0.000 s Real time Real time
Pressure holding switchover

65 H11-64 |pressure (pressure holding - 0.0 Mpa N/A -
switchover state)
Injection backward position i X

66 H11-65 5.00 mm Real time Real time
before storage
Injection backward position X i

67 H11-66 85.00 mm Real time Real time
after storage
Injection backward speed . .

68 H11-67 10.0 mm/s |Real time Real time
before storage
Injection backward speed after X X

69 H11-68 10.0 mm/s |Realtime Real time
storage
Number of teeth on the motor i .

70 H11-69 - 36 - Real time Real time
end
Number of teeth on the screw X i

71 H11-70 - 36 - Real time Real time
end

72 H11-71  |Screw lead - 16.00 - Real time Real time
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Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
73 H11-72  |Homing completion flag big - 0 - N/A -
74 H11-73  |No pressure limit displacement |- 0.00 mm Real time Real time
0: Not changed
75 H11-74  |Current position as home 1: This position set as |0 - Real time Real time
home
76 H11-75  |Screw position - 0.00 mm N/A -
78 H11-77  |Injection time display - 0.000 s N/A -
79 H11-78  |Pressure holding time display |- 0.000 s N/A -
80 H11-79  |Storage time display - 0.000 s N/A -
81 H11-80 |Injection backward time display |- 0.000 s N/A -
Increasing acceleration
percentage of the ascending
82 H11-81 |segment of S-curve (percentage |- 30 % Real time Real time
to the total time of ascending
segment)
Increasing deceleration
percentage of the ascending
83 H11-82 |segment of S-curve (percentage |- 30 % Real time Real time
to the total time of ascending
segment)
Increasing acceleration
percentage of the descending
84 H11-83 |segment of S-curve (percentage |- 30 % Real time Real time
to the total time of descending
segment)
Increasing deceleration
percentage of the descending
85 H11-84 |segment of S-curve (percentage |- 30 % Real time Real time
to the total time of descending
segment)
Switchover pressure protection i i
86 H11-85 K 20.0 % Real time Real time
gain
Increasing acceleration . .
87s H11-86 L 30 % Real time Real time
percentage of injection S-curve
Pressure relief setpoint time . i
88 H11-87 : 0.050 s Real time Real time
after pressure holding ends
89 H11-88 |Injection pressure display - 0.00 % N/A -
Display of the position for
90 H11-89 o ) - 0.00 mm N/A -
switching to pressure holding
Display of the pressure for
91 H11-90 o ) - 0.00 Mpa  |N/A -
switching to pressure holding
92 H11-91 |Injection screw speed display |- 0.0 mm/s |N/A -
Display of the deceleration
93 H11-92  |point for switching to pressure |- 0.00 mm N/A -

holding
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Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
Starting detection position
94 H11-93  |upon switchover from pressure |- 10.00 mm Real time Real time
to pressure holding
95 H11-94  |Display of max. injection speed |- 900.0 mm/s |N/A -
Display of the speed for
switching to pressure holding
96 H11-95 R R - 0.0 rpm N/A -
(pressure holding switchover
state)
Display of min. position of
97 H11-96 |injection (pressure holding - 0.00 mm N/A -
switchover state)
Percentage of speed upper limit X i
98 H11-97 |. i - 0 % Real time Real time
in pressure protection
Smoothing the switchover
99 H11-98 |speed of electric injection - 0 - Real time Real time
pressure loop
H12 Multi-reference (speed) parameters
Index i Effective
i Param. Name Value Default | Unit |Change mode i
(Decimal) time
Injection multi-position 1 (pre- X X
1 H12-00 L 85.00 mm Real time Real time
injection)
Injection multi-position 2 (pre- X i
2 H12-01 L 80.00 mm Real time Real time
injection)
Injection multi-position 3 (pre- X X
3 H12-02 L 75.00 mm Real time Real time
injection)
Injection multi-position 4 (pre- X i
4 H12-03 L 65.00 mm Real time Real time
injection)
Injection multi-position 5 (pre- X X
5 H12-04 L 60.00 mm Real time Real time
injection)
Injection multi-speed 1 (pre- . .
6 H12-05 L 10.0 mm/s |Realtime Real time
injection)
Injection multi-speed 2 (pre- R X
7 H12-06 L 10.0 mm/s |Real time Real time
injection)
Injection multi-speed 3 (pre- i i
8 H12-07 L 10.0 mm/s |Real time Real time
injection)
Injection multi-speed 4 (pre- R X
9 H12-08 L 10.0 mm/s |Real time Real time
injection)
Injection multi-speed 5 (pre- i i
10 H12-09 L 10.0 mm/s |Real time Real time
injection)
11 H12-10 Protection pressure (pre-injection) |- 0.5 Mpa Real time Real time
12 H12-11 Injection time (pre-injection) - 0.000 s Real time Real time
Pressure loop PID injection R i
13 H12-12 - 2.100 - Real time Real time
pressure loop KP
Pressure loop PID injection X X
14 H12-13 - 0.200 - Real time Real time
pressure loop Kl
Pressure loop PID injection . .
15 H12-14 - 0.000 - Real time Real time

pressure loop KD
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Index . Effective
) Param. Name Value Default | Unit |Change mode )

(Decimal) time
Pressure loop PID pressure . .

16 H12-15 i - 2.100 - Real time Real time
holding pressure loop KP
Pressure loop PID pressure . .

17 H12-16 . 0.200 - Real time Real time
holding pressure loop Kl
Pressure loop PID pressure . .

18 H12-17 . 0.000 - Real time Real time
holding pressure loop KD
Pressure loop PID back pressure X i

19 H12-18 2.100 - Real time Real time
loop KP
Pressure loop PID back pressure X i

20 H12-19 0.200 - Real time Real time
loop KI
Pressure loop PID back pressure R X

21 H12-20 0.000 - Real time Real time
loop KD
Injection end position (pre- . )

22 H12-21 L 20.00 mm Real time Real time
injection)
Starting slope of injection pressure . X

23 H12-22 - 0.100 s Real time Real time
reference
Injection pressure reference ) .

24 H12-23 . - 0.100 s Real time Real time
switchover slope
Injection pressure reference end . .

25 H12-24 - 0.100 s Real time Real time
slop
Starting slope of holding pressure ) )

26 H12-25 - 0.100 s Real time Real time
reference
Pressure holding pressure X X

27 H12-26 i 0.100 s Real time Real time
reference switchover slope
Pressure holding pressure i i

28 H12-27 - 0.100 s Real time Real time
reference end slope
Starting slope of back pressure X X

29 H12-28 0.100 s Real time Real time
reference
Back pressure reference X i

30 H12-29 ) - 0.100 s Real time Real time
switchover slope

31 H12-30 Back pressure reference end slope |- 0.100 s Real time Real time
Starting slope of injection speed X X

32 H12-31 0.050 s Real time Real time
reference
Injection speed reference . .

33 H12-32 i - 0.050 s Real time Real time
switchover slope
Starting slope of injection ) )

34 H12-33 - 0.050 s Real time Real time
backward speed reference
End slope of injection backward R X

35 H12-34 - 0.050 s Real time Real time
speed reference
Number of injection segments . .

36 H12-35 L 1 - Real time Real time
(pre-injection)
S-curve filter time for pressure

37 H12-36 reference rise (S-curve filter time |- 0.000 s Real time Real time
of pressure reference)
S-curve filter time for pressure

38 H12-37 reference down (S-curve filter - 0.000 s Real time Real time
time of pressure reference)
Pressure protection speed rise . .

39 H12-38 i 0.000 s Real time Real time
time
Pressure protection speed down . .

40 H12-39 0.000 s Real time Real time

time
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Index X Effective
) Param. Name Value Default | Unit |Change mode )
(Decimal) time
41 H12-40 End slope of storage backward - 0.200 s Real time Real time
End slope of injection speed i i
42 H12-41 0.100 s Real time Real time
reference
43 H12-42 Starting slope of storage backward |- 10.0 s Real time Real time
44 H12-43 Number of injection segments - 1 - Real time Real time
Number of pressure holding . .
45 H12-44 1 - Real time Real time
segments
Number of back pressure . .
46 H12-45 - 1 - Real time Real time
segments
Number of mold opening X i
47 H12-46 - 1 - Real time Real time
segments
48 H12-47 Number of mold close segments |- 3 - Real time Real time
49 H12-48 Number of ejection segments - 1 - Real time Real time
Number of ejection backward X X
50 H12-49 - 1 - Real time Real time
segments
Number of initial ejection . .
51 H12-50 - 0 - Real time Real time
segments
Number of initial ejection X X
52 H12-51 - 0 - Real time Real time
backward segments
53 H12-52 Pressure holding speed rise time |- 0.000 s Real time Real time
54 H12-53 Pressure holding speed down time|- 0.000 s Real time Real time
56 H12-55 Action completion flag - 0 - N/A -
57 H12-56 Arrival error threshold - 0.01 - Real time Real time
58 H12-57 Relief speed limit - 0.0 - Real time Real time
Pressure holding speed 2 X i
62 H12-61 X o - 0.0 rpm Real time Real time
(pressure holding speed limit)
Pressure holding speed 3 i i
63 H12-62 X L - 0.0 rpm Real time Real time
(pressure holding speed limit)
Pressure holding speed 4 X X
64 H12-63 X . - 0.0 rpm Real time Real time
(pressure holding speed limit)
Pressure holding speed 5 i .
65 H12-64 X L - 0.0 rpm Real time Real time
(pressure holding speed limit)
Lower limit of global mold
66 H12-65 protection torque deviation (low- |- 0 % Real time Real time
pressure mold protection)
Upper limit of global mold
67 H12-66 protection torque deviation (low- |- 0 % Real time Real time
pressure mold protection)
Valid length (low-pressure mold X i
68 H12-67 X - 8192 - Real time Real time
protection)
Low-pressure mold protection . )
69 H12-68 - 2.00 s Real time Real time

filter time constant
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H15 Mold-open/close parameters

Index . . Effective
) Param. Name Setpoint Default | Unit |Change mode )

(Decimal) time
Multi-position 1 in mold opening ) )

1 H15-00 . - 0.00 mm Real time Real time
(low 16 bits)
Multi-position 1 in mold opening . X

2 H15-01 i i - 0 mm Real time Real time
(high 16 bits)
Multi-position 2 in mold opening X i

3 H15-02 . - 0.00 mm Real time Real time
(low 16 bits)
Multi-position 2 in mold opening X X

4 H15-03 i i - 0 mm Real time Real time
(high 16 bits)
Multi-position 3 in mold opening X i

5 H15-04 i - 0.00 mm Real time Real time
(low 16 bits)
Multi-position 3 in mold opening X X

6 H15-05 i R - 0 mm Real time Real time
(high 16 bits)
Multi-position 4 in mold opening X i

7 H15-06 . - 0.00 mm Real time Real time
(low 16 bits)
Multi-position 4 in mold opening X i

8 H15-07 i i - 0 mm Real time Real time
(high 16 bits)
Multi-position 5 in mold opening i X

9 H15-08 i - 0.00 mm Real time Real time
(low 16 bits)
Multi-position 5 in mold opening X i

10 H15-09 i R - 0 mm Real time Real time
(high 16 bits)

11 H15-10 Multi-speed 1 in mold opening - 0.0 % Real time Real time

12 H15-11 Multi-speed 2 in mold opening - 0.0 % Real time Real time

13 H15-12 Multi-speed 3 in mold opening - 0.0 % Real time Real time

14 H15-13 Multi-speed 4 in mold opening - 0.0 % Real time Real time

15 H15-14 Multi-speed 5 in mold opening - 0.0 % Real time Real time
Multi-position reference rise time X X

16 H15-15 X X - 0.150 s Real time Real time
in mold opening
Multi-position reference i .

17 H15-16 i . X 0.150 s Real time Real time
switchover time in mold opening
Multi-position reference down X i

18 H15-17 . X - 0.150 s Real time Real time
time in mold opening
Multi-position 1 in mold close (low X i

19 H15-18 . - 0.00 mm Real time Real time
16 bits)
Multi-position 1 in mold close . )

20 H15-19 i R - 0 mm Real time Real time
(high 16 bits)
Multi-position 2 in mold close (low X X

21 H15-20 . - 0.00 mm Real time Real time
16 bits)
Multi-position 2 in mold close . )

22 H15-21 i i - 0 mm Real time Real time
(high 16 bits)
Multi-position 3 in mold close (low X i

23 H15-22 . - 0.00 mm Real time Real time
16 bits)
Multi-position 3 in mold close . )

24 H15-23 . i - 0 mm Real time Real time
(high 16 bits)
Multi-position 4 in mold close (low X X

25 H15-24 - 0.00 mm Real time Real time

16 bits)
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Index . . Effective
) Param. Name Setpoint Default | Unit |Change mode )
(Decimal) time
Multi-position 4 in mold close . )
26 H15-25 i R - 0 mm Real time Real time
(high 16 bits)
Multi-position 5 in mold close (low X i
27 H15-26 . - 0.00 mm Real time Real time
16 bits)
Multi-position 5 in mold close . )
28 H15-27 . ) - 0 mm Real time Real time
(high 16 bits)
29 H15-28 Multi-speed 1 in mold close - 0.0 % Real time Real time
30 H15-29 Multi-speed 2 in mold close - 0.0 % Real time Real time
31 H15-30 Multi-speed 3 in mold close - 0.0 % Real time Real time
32 H15-31 Multi-speed 4 in mold close - 0.0 % Real time Real time
33 H15-32 Multi-speed 5 in mold close - 0.0 % Real time Real time
Multi-position reference rise time i i
34 H15-33 . - 0.150 s Real time Real time
in mold close
Multi-position reference . X
35 H15-34 i . 0.150 s Real time Real time
switchover time in mold close
Multi-position reference down ) )
36 H15-35 . - 0.150 s Real time Real time
time in mold close
High-pressure torque in mold X X
37 H15-36 - 300.0 % Real time Real time
close
38 H15-37 Low-pressure torque in mold close |- 150.0 % Real time Real time
39 H15-38 Slow torque in mold opening 1 - 100.0 % Real time Real time
Slow protection time in mold R X
40 H15-39 . - 0.000 s Real time Real time
opening 1
High-pressure protection time in . X
41 H15-40 - 0.000 s Real time Real time
mold close
Low-pressure protection time in . X
42 H15-41 - 0.000 s Real time Real time
mold close
43 H15-42 Timing of mold opening - 0.000 s N/A -
44 H15-43 Timing of mold close - 0.000 s N/A -
Timing of high-pressure protection
45 H15-44 ) ,g En-p P - 0.000 s N/A -
time in mold close
Timing of low-pressure protection
46 H15-45 . - 0.000 S N/A -
time in mold close
Min. error distance between X i
47 H15-46 - 20.00 mm Real time Real time
segments
H18 Ejector pin parameters
Index i i Effective
i Param. Name Setpoint Default | Unit |Change mode i
(Decimal) time
0: Stop
. X X 1: Set number of X i
9 H18-08 Ejector pin motion mode o 0 - Real time Real time
ejections
2: Vibrating
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Index : X Effective
) Param. Name Setpoint Default | Unit |Change mode )
(Decimal) time
10 H18-09 Ejector pin times - 1 - Real time Real time
11 H18-10 Ejector pin vibration mode - 0 - Real time Real time
12 H18-11 Ejector pin vibration time - 0.00 s N/A -
13 H18-12 Ejector pin vibration distance - 0.00 mm Real time Real time
14 H18-13 Ejection delay mode - 0 - Real time Real time
15 H18-14 Ejection delay time - 0.000 s Real time Real time
16 H18-15 Ejection multi-position 1 - 0.00 mm Real time Real time
17 H18-16 Ejection multi-position 2 - 0.00 mm Real time Real time
18 H18-17 Ejection multi-position 3 - 0.00 mm Real time Real time
19 H18-18 Initial ejection multi-position 1 - 0.00 mm Real time Real time
20 H18-19 Initial ejection multi-position 2 - 0.00 mm Real time Real time
21 H18-20 Injection multi-speed 1 - 0.0 % Real time Real time
22 H18-21 Injection multi-speed 2 - 0.0 % Real time Real time
23 H18-22 Injection multi-speed 3 - 0.0 % Real time Real time
24 H18-23 Initial ejection multi-speed 1 - 0.0 % Real time Real time
25 H18-24 Initial ejection multi-speed 2 - 0.0 % Real time Real time
Rise time of multi-position . .
26 H18-25 L - 0.150 s Real time Real time
reference for ejection
Switchover time of multi-position X i
27 H18-26 o 0.150 s Real time Real time
reference for ejection
Fall time of multi-position ) .
28 H18-27 L - 0.150 s Real time Real time
reference for ejection
29 H18-28 Ejection backward delay mode - 0 - Real time Real time
30 H18-29 Ejection backward delay time - 0.000 s Real time Real time
Multi-position 1 in ejection . .
31 H18-30 - 0.00 mm Real time Real time
backward
Multi-position 2 in ejection X X
32 H18-31 - 0.00 mm Real time Real time
backward
Multi-position 3 in ejection i i
33 H18-32 - 0.00 mm Real time Real time
backward
Multi-position 1 in initial ejection X X
34 H18-33 0.00 mm Real time Real time
backward
Multi-position 2 in initial ejection i i
35 H18-34 0.00 mm Real time Real time
backward
Multi-speed 1 in ejection X i
36 H18-35 - 0.0 % Real time Real time
backward
Multi-speed 2 in ejection i .
37 H18-36 - 0.0 % Real time Real time

backward
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Index : X Effective
) Param. Name Setpoint Default | Unit |Change mode )
(Decimal) time
Multi-speed 3 in ejection . )
38 H18-37 - 0.0 % Real time Real time
backward
Multi-speed 1 in initial ejection X i
39 H18-38 0.0 % Real time Real time
backward
Multi-speed 2 in initial ejection . )
40 H18-39 0.0 % Real time Real time
backward
Rise time of multi-position X i
41 H18-40 L 0.150 s Real time Real time
reference for ejection backward
Switchover time of multi-position . .
42 H18-41 L - 0.150 s Real time Real time
reference for ejection backward
Fall time of multi-position X X
43 H18-42 o 0.150 s Real time Real time
reference for ejection backward
Rise time of ejector pin vibration X .
44 H18-43 - 0.003 s Real time Real time
reference
Fall time of ejector pin vibration X X
45 H18-44 - 0.003 s Real time Real time
reference
46 H18-45 Ejector pin action time - 0.000 s Real time Real time
Open circuit detection current
49 H18-48 lower limit of melting pressure - 50 % At stop Real time
sensor
H19 Oil pressure control parameters
Index Effective
) Param. Name Setpoint Default | Unit |Change mode )
(Decimal) time
0: EtherCAT
1: EtherCAT
2: Analog reference
. 3: EtherCAT )
1 H19-00 Oil pressure control mode 0 - At stop Real time
4: EtherCAT
5: EtherCAT
6: CANopen
reference
2 H19-01 Max. speed - 2000 rpm  |Atstop Real time
3 H19-02 System oil pressure - 175.0 bar At stop Real time
4 H19-03 Max. oil pressure - 250.0 bar At stop Real time
Rise time of 1st group of oil X X
5 H19-04 - 0.125 s Real time Real time
pressure references
1st group of oil pressure i .
6 H19-05 - 210.0 - Real time Real time
control Kp
1st group of oil pressure . X
7 H19-06 . - 0.040 - Real time Real time
control Ti
1st group of oil pressure i i
8 H19-07 - 0.000 - Real time Real time
control Td
9 H19-08 Max. reverse speed - 10.0 % Real time Real time
10 H19-09 Base flow - 0.5 % Real time Real time
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Index . . Effective
) Param. Name Setpoint Default | Unit |Change mode )

(Decimal) time

11 H19-10 Base pressure - 0.5 bar Real time Real time
2nd group of oil pressure i i

12 H19-11 - 310.0 - Real time Real time
control Kp
2nd group of oil pressure X X

13 H19-12 i - 0.200 - Real time Real time
control Ti
2nd group of oil pressure i X

14 H19-13 - 0.000 - Real time Real time
control Td
3rd group of oil pressure X i

15 H19-14 - 210.0 - Real time Real time
control Kp
3rd group of oil pressure X i

16 H19-15 i - 0.100 - Real time Real time
control Ti
3rd group of oil pressure . X

17 H19-16 - 0.000 - Real time Real time
control Td
4th group of oil pressure X X

18 H19-17 - 210.0 - Real time Real time
control Kp
4th group of oil pressure X X

19 H19-18 i - 0.100 - Real time Real time
control Ti
4th group of oil pressure X X

20 H19-19 - 0.000 - Real time Real time
control Td
Max. torque at zero speed in . )

21 H19-20 : 0.0 % Real time Real time
multi-pump mode
Oil pressure sensor pressure . .

22 H19-21 . . R - 0.300 s Real time Real time
signal fault detection time
Lower limit of pressure sensor

23 H19-22 fault detection current - - 100 % At stop Real time
Injection pressure holding
Upper limit of pressure sensor i

24 H19-23 : - 100 % At stop Real time
fault detection speed
Oil pressure error integral . .

25 H19-24 limit 5000 Real time Real time
imi
Rising S-curve filter time

26 H19-25 of 1st group of oil pressure - 0.001 s Real time Real time
references
Falling S-curve filter time

27 H19-26 of 1st group of oil pressure - 0.001 s Real time Real time
references
Overshoot suppression

28 H19-27 detection level of 1st group of |- 200 - Real time Real time
oil pressure
1st group of oil pressure

29 H19-28 overshoot suppression - 200 - Real time Real time
coefficient
Oil pressure loop gain

30 H19-29 coefficient of injection - 10.0 - Real time Real time
molding machine
Torque upper limit for

31 H19-30 switching from oil pressure to |- 160.0 - Real time Real time
speed mode
Delay of 1st group of oil . )

32 H19-31 0.000 s Real time Real time

pressure references
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Index . X Effective
) Param. Name Setpoint Default | Unit |Change mode )

(Decimal) time
Min. input of injection . .

33 H19-32 . ; 10.0 - Real time Real time
molding machine slave
Corresponding setting of min.

34 H19-33 input of injection molding - 0.0 - Real time Real time
machine slave
Medium point input of

35 H19-34 injection molding machine |- 20.0 - Real time Real time
slave
Corresponding setting of

36 H19-35 medium point of injection - 20.0 - Real time Real time
molding machine slave
Max. input of injection . .

37 H19-36 . . - 100.0 - Real time Real time
molding machine slave
Corresponding setting of max.

38 H19-37 input of injection molding - 100.0 - Real time Real time
machine slave
Pressure deviation of
anon-operating slave X X

44 H19-43 i X - 5.0 - Real time Real time
pump in multi-pump CAN
communication mode
Flow lower limit of a non-
operating slave pum

45 H19-44 i P X & pump - 10.0 - Real time Real time
in multi-pump CAN
communication mode
Stop judgment delay when

46 H19-45 the slave pump receivesno |- 1.000 - Real time Real time
speed reference
Deceleration time before stop

47 H19-46 when the slave pump receives |- 0.200 s Real time Real time
no speed reference
Pressure sensor open circuit . .

48 H19-47 K 0.000 vV Real time Real time
detection voltage
Keiki integral calculation ) B

49 H19-48 . - 0.08 - Real time Real time
coefficient

H1A Oil pressure control parameters

Index i i Effective
i Param. Name Setpoint Default | Unit |Change mode i

(Decimal) time

1 H1A-00 Torque reference filter time |- 0.002 s Real time Real time
Pressure difference for

2 H1A-01 stopping pressure loop - 0.05 - Real time Real time
adjustment
Fall time of 1st group of oil X i

3 H1A-02 0.150 s Real time Real time
pressure references

4 H1A-03 Rise time of 1st group of flow |- 0.030 s Real time Real time

5 H1A-04 Fall time of 1st group of flow |- 0.100 s Real time Real time

6 H1A-05 Multi-PID selection - 0 - Real time Real time
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Index . X Effective
) Param. Name Setpoint Default | Unit |Change mode )

(Decimal) time

7 H1A-06 Pump flow compensation - 0 - Real time Real time
Minimum relief pressure
in reverse run (zero speed X X

9 H1A-08 . - 0.0 - Real time Real time
applied for pressure lower
than this setpoint)
Max. allowable time of

10 H1A-09 pressure relief in reverse run |- 0.000 - Real time Real time
(ER63 reported if timeout)
Ascending S-curve filter time

11 HI1A-10 of 2nd group of oil pressure |- 0.001 s Real time Real time
references
Descending S-curve filter time

12 HI1A-11 of 2nd group of oil pressure |- 0.001 s Real time Real time
references
Rise time of 2nd group of flow X i

13 H1A-12 - 0.030 s Real time Real time
references
Fall time of 2nd group of flow X X

14 HI1A-13 - 0.100 s Real time Real time
references
Rise time of 2nd group of oil . )

15 H1A-14 0.125 s Real time Real time
pressure references
Fall time of 2nd group of il X i

16 HI1A-15 0.150 s Real time Real time
pressure references
2nd group of oil pressure

17 H1A-16 overshoot suppression - 200 - Real time Real time
detection level
2nd group of oil pressure

18 H1A-17 overshoot suppression - 50 - Real time Real time
coefficient
Delay of 2nd group of oil X X

19 H1A-18 0.000 s Real time Real time
pressure references
Swashplate switchover flow i .

20 H1A-19 k - 100 % Real time Real time
setting
Swashplate switchover oil X i

21 H1A-20 R - 5.0 % Real time Real time
pressure setting

22 H1A-21 Swashplate switchover delay |- 10.0 - Real time Real time
Oil pressure deviation

23 H1A-22 threshold of oil pressure - 100 - Real time Real time
suppression cancellation
Maximum value of integral X i

24 H1A-23 L o 450 - Real time Real time
limit deviation

25 H1A-24 Integral limit mode selection |- 0 - Real time Real time
Pressure loop output upper . .

26 H1A-25 o 20 - Real time Real time
limit rise
Oil pressure PID algorithm . .

27 H1A-26 K 3 - Real time Real time
selection
1st group of impact overshoot
suppression pressure . .

30 H1A-29 - 700 - Real time Real time

feedback and reference
percentage threshold
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Appendix B List of Object Dictionaries

Index . X Effective
) Param. Name Setpoint Default | Unit |Change mode )

(Decimal) time
1st group of impact overshoot . B

31 H1A-30 . . - 40 - Real time Real time
suppression coefficient Kd
2nd group of impact
overshoot suppression

32 H1A-31 pressure feedback and - 700 - Real time Real time
reference percentage
threshold
2nd group of impact

33 H1A-32 overshoot suppression - 40 - Real time Real time
coefficient Kd

34 H1A-33 Min. input value of Al1 - 0.02 \ Real time Real time
Corresponding setting of Al1 X i

35 H1A-34 o i - 0.0 % Real time Real time
minimum input

36 H1A-35 Max. input of All - 10.00 v Real time Real time
Corresponding setting of All X .

37 H1A-36 i . - 100.0 % Real time Real time
maximum input

38 H1A-37 Al filter time - 0.010 s Real time Real time

39 H1A-38 Min. input value of A2 - 0.02 v Real time Real time
Corresponding setting of A2 i i

40 H1A-39 o i - 0.0 % Real time Real time
minimum input

41 H1A-40 Max. input of Al2 - 10.00 \ Real time Real time
Corresponding setting of A2 X i

42 H1A-41 i ) - 100.0 % Real time Real time
maximum input

43 H1A-42 A2 filter time - 0.005 s Real time Real time

44 H1A-43 Min. input value of AI3 - 0.02 \ Real time Real time
Corresponding setting of A3 . )

45 H1A-44 o i - 0.0 % Real time Real time
minimum input

46 H1A-45 Max. input of AI3 - 10.00 v Real time Real time
Corresponding setting of A3 ) .

47 H1A-46 i ) - 100.0 % Real time Real time
maximum input

48 H1A-47 A3 filter time - 0.000 s Real time Real time

49 H1A-48 Pressure feedback filter time |- 0.005 s Real time Real time

H1B: Overload test parameters

Index . X Effective
) Param. Name Setpoint Default | Unit |Change mode )

(Decimal) time
Pressure reference sent by . .

1 H1B-00 - 0.0 kg Real time Real time
ECAT

2 H1B-01 Flow reference sent by ECAT |- 0.0 % Real time Real time
ECAT single/multi-pum

3 H1B-02 gle/ pump - 0 - Real time Real time
control word
ECAT slave pump i .

4 H1B-03 X k i . - 0 - Real time Real time
configuration (high bit)
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Index . X Effective
) Param. Name Setpoint Default | Unit |Change mode )
(Decimal) time
ECAT slave pump . .
5 H1B-04 i . ) - 0 - Real time Real time
configuration (low bit)
Oil pressure feedback
6 H1B-05 . - 0.0 - N/A -
(display)
Oil pressure feedback (from . )
7 H1B-06 - 0.0 - Real time Real time
host controller)
Slave pump rotation speed X X
8 H1B-07 - 0.0 - Real time Real time
reference (from master pump)
9 H1B-08 Slave pump speed referf:nce . 0.0 . N/A i
sent by master pump (display)
10 H1B-09 Motor direction of rotation - 1 - Real time Real time
11 H1B-10 Runaway fault judgment time |- 0.0 s Real time Real time
Runaway speed deviation . .
12 H1B-11 X - 10.00 - Real time Real time
setting
Runaway protection
47 H1B-46 judgment time upon incorrect |- 30 - At stop Real time
phase sequence
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