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Introduction
This manual describes integrated STO and expansion safety functions.
The SV680N-INT drive comes with Integrated STO as a standard feature.

The safety drive enables a range of safety functions including SS1, SS2, SOS, SDI, SSM, SBC,
STO, and SLS. These safety functions can be triggered through connection to external
terminals (hereinafter “locally triggered safety functions”) or through EtherCAT
communication with the host controller (hereinafter “bus triggered safety functions”). The
bus (namely, FSoE) triggered safety functions are only applicable to the SV680N-INT servo
drive.

The safety functions can protect the operator from the danger of moving parts of the
machine, improving the personnel safety.

This manual provides information concerning product safety, mechanical and electrical
installation, commissioning and maintenance, and safety parameters. Please read this
manual carefully before use.

Note

e The drawings in the manual are shown for description only and may not match the
product you purchased.
« Theinstructions are subject to change due to product upgrade, specification

modification as well as efforts to increase the accuracy and convenience of the
manual.

More documents

The documents related to the drive are shown in the following figure and table.
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******* Provides product information required by servo system selection.

7777777 Description of simplified installation and commissioning.

******* Description of electrical design, mechanical design and install and wiring.

”””” Description of drive functions, communication and common faults.

7777777 Description of safety functions and certification of the drive.

******* Description of parameters related to the drive.

******* Provides information on selection, installation, commissioning, function,
troubleshooting and parameters of the drive.

******* Introduction to servo motors.

Servo system
documents

No. Name Data Code Description

Provides instructions on product selection, including the list of

1 SV68O-INT Series Flagship 19120362 supporting components, technical data on the drive, and the

Dri
Servo Drive selection guide of cables.
SV680-INT Series Servo Describes the model number, installation, terminals and quick
2 . . . PS00015536 T . .
Drive Quick Start Guide commissioning and operation of the drive.

Describes technical data, installation, terminals, required
SV680-INT Series Servo

3 PS00015494 certificates and standards and solutions to common EMC
Drive Hardware Guide .
problems of the drive.

SV680-INT Series Servo Introduces the functions and faults of the drive, including
4 Drive Function Application | PS00015554 function overview, adjustment, communication, basic servo
Guide functions and fault handling.

SV680P-INT Series Servo

Drive Functional Safet PS00009740
Guid Y Describes the safety function and related certifications and
uide

5 standards, wiring, commissioning process, troubleshooting
SV68ON-INT Series Servo

Drive Functional Safety PS00009768

and parameters of the drive.

Guide

SV680-INT Series Servo Introduces the parameters of the drive, including a parameter
6 R R PS00015555 . -

Drive Parameter Guide list and description of parameters.

. Provides information on selection, installation,
SV680-INT Series Servo

7 PS00018006 commissioning, function, troubleshooting and parameters of
Drive User Guide .
the equipment.
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No. Name Data Code Description
X Introduces the product information, general specifications,
MS1-R Series Servo Motor . X i .
i . PS00004605 motor selection, cable selection, and required certificates and
Selection Guide
standards of the servo motor.
Describes installation of the motor, including an installation
MS1-R Series Servo Motor . . .
8 X X PS00005407 flowchart, unpacking and transportation, mechanical
Installation Guide . . - }
installation, and electrical installation.
X . Introduces the product information, general specifications,
Direct Drive Motor Module X K i
i 19120355 motor selection, cable selection, and required standards of the
Platform And Drive
motor.
Revision History
Date Version Description
Modifications:
2025-04 A06 e Updated Section 1.3 Safety Standards and Specifications.
e Minor corrections.
Added new contents:
o Added content on H20.61 and H20.80.
Modifications:
e Updated Section 1.1 List of Safety Features.
2024-12 A05 e Updated nameplate diagram.
e Updated the content on H20.01, H20.61 and H20.80.
Note:
To use new and changed functions of this revision, the safety
module software version (H20-00) must be 1.20 or higher.
Updated contents:
e Updated the name of the manual.
2024-10 A04 . . .
e Updated Section Selection List.
e Minor corrections.
e Made minor corrections.
e Updated content on parameters.
2024-08 AO3 e . .
e Updated UL certification requirements for servo drive power
cable selection.
2024-05 A02 Minor corrections.
2024-03 A01 Minor corrections.
2023-08 A00 First release.

Access to the Guide

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

following way:

e Visit www.inovance.com, go to Support > Download, search by keyword, and then
download the PDF file.
Scan the QR code on the product with your mobile phone.

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

manuals.


www.inovance.com
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Scope of standard functions

This guide describes function applications. The function scope described in the guide may
be different from those of the delivered system.

The system may run functions not described in the guide. If necessary, contact the sales
personnel.

The guide does not provide all details on all product models. It does not describe all
problems that may be present during device installation, operation and maintenance and
their countermeasures. The equipment manufacturer shall provide instructions of the
functions added or modified by it.

Warranty

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

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

Damage caused by operations not following the instructions in the user guide
Damage caused by fire, flood, or abnormal voltage

Damage caused by unintended use of the product

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

and lightning strike)

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

For details, see the Product Warranty Card.
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Safety Instructions

Disclaimer

This chapter presents essential safety instructions for a proper use of the equipment.
Before operating the equipment, read through the guide and comprehend all the safety
instructions. Failure to comply with the safety precautions may result in death, serious
injury, or equipment damage.

"CAUTION", "WARNING", and "DANGER" items in the guide only indicate some of the
precautions that need to be followed; they just supplement the safety precautions.

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

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

Safety Levels and Definitions

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

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

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

Safety Instructions

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

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

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

AWARNING

« 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.

/!\CAUTION

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

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

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

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

Storage and Transportation

AWARNING

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

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

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

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

-10-
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ACAUTION

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

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

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

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

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

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

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

Installation

/A\ DANGER

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

AWARNING

« Read through the guide and safety instructions before installation.

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

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

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

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

« Do not retrofit the equipment.

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

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

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

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

-11-
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ACAUTION

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

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

Wiring

/A\ DANGER

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

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

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

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

AWARNING

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

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

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

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

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

ACAUTION

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

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

Power-on

-12-
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/A\ DANGER

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

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

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

AWARNING

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

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

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

Operation

/A\ DANGER

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

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

AWARNING

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

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

Maintenance

/A\ DANGER

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

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

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

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

-13-
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AWARNING

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

Repair

/A\ DANGER

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

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

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

AWARNING

« Submit the repair request according to the warranty agreement.

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

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

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

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

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

Disposal

AWARNING

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

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

Additional Precautions
Cautions for Motor Grounding

For applications such as welding machines, connect the PE cable of the motor to the
screws of the cast component of the drive. Failure to comply may result in damage to the
motor.

Effect of the electromagnetic field on implants

e The motor may harm a nearby person who wears a medical implant.

-14-
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e The electromagnetic field may cause malfunction of the medical Implant (such as the
heartbeat starter) being used.

Safety label

For safe equipment operation and maintenance, comply with the safety labels on the

equipment. Do not damage or remove the safety labels. The following table describes the
meaning of the safety labels.

Safety label

Description

A Bk

\

/M DANGER

/, \\ B!
== Temperature

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

« Never fail to connect Protective Earth (PE) terminal. Read the manual
and follow the safety instructions before use.

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

« Do not touch terminals with 15 minutes after Disconnect the power.
Risk of electrical shock.

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

« Do not touch the heatsink when power is ON. Risk of burn.

-15-



General

1 General

1.1 List of Safety Functions

Different from a standard drive, a safety-integrated drive can run without additional
external components.

The functional safety drive can use the following safety functions

Safe torque off (STO)

The STO function immediately shuts off the torque or force output of the motor based
on an input signal from an external device. This function corresponds to stop category 0
of IEC/EN 60204-1. If the motor is running when the STO function is activated, it coasts
to a stop.

Safe brake control (SBC)
The SBC function provides a safe output for controlling external brakes.

Safe stop 1 (SS1)

The SS1 function starts deceleration based on an input signal from an external device.
After a preset period of time elapses or zero speed is achieved, the STO function will be
triggered. This function corresponds to stop category 1 of IEC/EN 60204-1.

m  SS1-ttime-monitored SS1
The motor decelerates to stop according to the input signal of the external device.
Then STO is executed after the designated delay time elapsed.

m  SSI1-rramp-monitored SS1
The motor decelerates to stop according to the input signal of the external device.
The deceleration slope is monitored against the specified range. STO is executed
when the motor speed is lower than the set limit.

Safe stop 2 (SS2)

The SS1 function starts deceleration based on an input signal from an external device.
After a preset period of time elapses or zero speed is achieved, the SOS function will be
triggered. This function corresponds to stop category 2 of IEC/EN 60204-1.

Safe operating stop (SOS)

The SOS function monitors whether the motor stops within the prescribed range for the
stop position. The drive is in the closed-loop control mode, and can therefore withstand
external forces.

Safely-limited speed (SLS)
The SLS function monitors whether the motor speed exceeds a preset speed limit. When
the speed is over the limit, torque of the motor will be shut off immediately.

Safe direction (SDI)

-16-



General

The SDI function prevents the motor shaft from moving in an unintended direction. If
the motor rotates in an impermissible direction, the drive stops the motor as quickly as
possible.

e Safe speed monitor (SSM)
The SSM function provides a safe output signal to indicate whether the motor speed is
below a prescribed limit to identify, for example, a standstill. The servo provides a safe
output signal for further processing.

Safety function characteristics

e The expansion safety functions are controlled by an external device through DIl or a
safety bus.
The combination of safety module, SV680N-INT series servo drives, and safety motor
supports safety functions (SS1-r/SS1-t/SS2/SOS/SLS/SDI/SSM) in compliance with PL e/
Cat.3 and SIL3. The SS1-r/SS2/SOS/SLS/SDI/SSM features are not available when the
safety motor is not used.

e Integrated STO can be triggered by the CN6 terminal on the panel of the drive.
e Controlling safety functions using a safety bus reduces wiring.

ACaution

Safety functions SS1-r/SS2/SOS/SLS/SDI/SSM require the use of a safety motor, That does
not apply to basic safety functions (STO/SBC/SS1-t).

1.2 Terms and Abbreviations

Terms and L
Description
Abbreviations
Cat. Safety category It includes B, 1, 2, 3, and 4.
CCF Common cause failure
DCavg Average diagnostic coverage (%)
DTI Diagnostic test interval time
SFF Safe failure fraction
HFT Hardware fault tolerance
PFH Probability of a dangerous Failure per Hour
PL Performance Level
Ne Systematic capability
SIL Safety integrity level
T1 Proof test interval (PTI)
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Terms and
Abbreviations

Description

DI

Digital inputs

DO Digital output
PCB Printed circuit board
MCU Micro computer unit
FPGA Field programmable gate array
MTTFd Mean time to dangerous failure
SRA Safety Related Application Parameter
nSRA Non-SRA parameters
The safe torque off (STO) function brings the machine safely into a no-
$TO torque state and prevents it from unexpected start. When the STO

function is activated, the servo drive stops according to the preset
stop mode (H02.08).

1.3 Safety Standards

Standards compliance

e ECdirectives and standards
Low Voltage Directive 2014/35/EU Standard EN 61800-5-1

EMC Directive 2014/30/EU Standard EN 61800-3: 2018

Machinery Directive 2006/42/EC (Functional Safety) Standards EN 61800-5-2:2007 and
EN 61800-5-2:2017

e Safety standard
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Safety standard

Reference

Functional safety

IEC 61508: 2010

ISO 13849-1: 2015

ISO 13849-2: 2012

IEC 62061: 2021

EN 61508: 2010

EN 1SO 13849-1: 2015

EN 1SO 13849-1: 2023

EN 1SO 13849-2: 2012

EN IEC 62061:2021+A1:2024

IEC 60204-1:2016,clause 9.2.2 (Stop Category 0, Stop
Category 1, Stop Category 2)

EN 60204-1 2018, clause 9.2.2 (Stop Category 0, Stop
Category 1, Stop Category 2)

IEC 61800-5-2: 2016
IEC 61800-3: 2017

IEC 61326-3-1: 2017
IEC 61000-6-7: 2014

e Safety data

EMC EN 61800-5-2: 2017
EN IEC 61800-3: 2018
EN 61326-3-1: 2017
EN 61000-6-7:2015
LVD IEC 61800-5-1:2007/AMD1:2016

EN 61800-5-1:2007/AMD1:2017

SV680 series products coming with STO only.

Item Safety data

SIL SIL3., IEC 61508
Maximum SIL3, EN IEC 62061
STO:

PFH PFH < 0.73X107°[1/h]
(0.73% of SIL3)

Cat. 3, EN I1SO 13849-1

PL e, EN1S0 13849-1

oTl SST(IDO ms

MTTFd 645.64 years

DCavg 2=90% (medium)

T1 20 years

mission time 20 years

HFT 1

SC SC3

MTTR 0 hour

MRT 0 hour
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Item Safety data

Application mode High demand or continuous mode

Device type Type B

SV680 series products coming with safe torque off (STO)/safe brake control (SBC)/safe
stop 1 (SS1)/safe operating stop (SOS)/safe stop 2 (SS2)/safe limited speed (SLS)/safe
speed monitor (SSM) function/safe direction (SDI).

Item Safety data

SIL SIL3, IEC 61508
Maximum SIL3, EN IEC 62061
SS1-t/SBC/STO:
PFH < 8.82X10°[1/h] (8.82% of SIL3)

PEH SS1-r/SS2/SLS/SSM/SDI:
PFH < 2.39X10%[1/h] (23.9% of SIL3)
When all safety features are activated simultaneously:
PFH < 2.39X107%[1/h] (23.9% of SIL3)

Cat. 3, ENI1SO 13849-1

PL e, EN1SO 13849-1

DTl STO/SS1/SS2/SOS/SLS/SDI/SSM: < 20 ms
SBC: < 150 ms per channel

MTTEd SS1-t/SBC/STO: 639.59 years
SS1-r/SS2/SLS/SSM/SDI: 324.24 years

DCavg 290% (medium)

T1 20 years

mission time 20 years

HFT 1

SC SC3

MTTR 0 hour

MRT 0 hour

Application mode High demand or continuous mode

Device type Type B

Safe speed accuracy 2197.98 rpm

Note

o SeelS013849-2: 2012 for failure modes of devices.

« Failure sharing of different failure modes of each device.
o See SN29500 for failure rate of each device.

o The average maximum ambient temperature is 55 °C.

« To know more about the A pp and A py of each safety function, contact Inovance
technical support staff.
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1.4 Precautions for Use

General Safety Instructions

The chapter contains the warning symbols used in this manual and the safety instructions
which you must obey when you install or connect an option module to a drive or inverter. If
you ignore the safety instructions, injury, death or damage can occur. Read this chapter
before you start the installation.

Any illustrations, photographs, or examples used in this manual are provided as examples
only and may not apply to all products to which this manual is applicable.

The products and specifications described in this manual or the content and presentation
of the manual may be changed without notice to improve the product and/or the manual.

Table 1-1 Warnings, Cautions and Notes

Consequences in case of

Pictogram Signal word Meaning .
disregard
Example: Indicates that failure to comply
DANGER DANGER with the notice will result in

death or severe personal injuries

Indicates that failure to comply
General hazards WARNINGS Warning with the notice may result in
death or severe personal injuries

Indicates that failure to comply
with the notice may result in

Special hazards
P CAUTION Note minor or moderate personal
e.g. electric shock injuries or equipment damage
Indicates that failure to comply
- - with the notice will result in
@ SToP Prohibit equipment or environmental
damage

ACaution

o High attention is required for electrical installation and at the system design to
avoid hazards either in normal operation or in the event of equipment
malfunction.

« System design, installation, commissioning and maintenance must be carried out
by personnel who have the necessary training and experience. They must read the
operating instruction and this safety information.
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It is the responsibility of the machine builder/OEM/system integrator to make sure that the
essential health and safety function requirements specified in the Machinery Directive are
met. Risk analysis and risk assessment is needed before using a product. Make sure that
adequate measures are taken to eliminate/reduce the relating risks and components
chosen must meet the safety requirements.

This section describes the information that needs to be noted before starting operation.
Read the following safety precautions, risk assessment information, and limitations before
starting operation.

Safety function: Use the safety function after properly understanding all of these

information. Incorrect use of safety functions or use of safety functions that are not
sufficient to meet the safety requirements of the site may result in personal injury.

Safety Precautions

Carefully read the following important precautions and observe them when using the safety
function.

e STO function is not intended as a replacement for the emergency stop function (E-stop).
If only the STO function is triggered, with no extra measures taken, the power supply
cannot be cut off in emergencies and high-current parts of the motor and drive are still
energized, incurring the risk of electric shock or other risks result in electric energy.
Therefore maintenance work on electrical parts of the drive or motor can only be
carried out after isolating the drive system from the main supply.

e Depending on the standards and requirements for a particular application, it may be
possible to use STO as an integral part of an E-stop system. However, its main purpose
is for use in a dedicated safety control arrangement whose purpose is to prevent any
hazard from occurring, without the use of an E-stop.

e An E-stop is often provided in a machine to allow for unexpected situations where an
operator sees a hazard and can take action to prevent an accident.

e The design requirement for an E-stop differs from that of a safety interlock. Generally,
the E-stop is required to be independent from any complex or "intelligent" control. It
may use purely electromechanical devices to either disconnect the power or initiate a
controlled rapid stop using other means such as dynamic or regenerative braking.
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Note

o The design of safety-related systems requires specialist knowledge. To ensure that
a complete control system is safe, it is necessary for the whole system to be
designed according to recognized safety principles. The use of individual sub-
systems such as drives with STO function, which are intended for safety-related
applications, does not in itself ensure that the complete system is safe.

e The STO function can be used to stop the drive in emergency stop situations.

« In processes without personnel protection, it is recommended not to stop the
drive by using the STO function. If a drive running is stopped by using STO, the
drive performs a coast-to-stop. If this is not acceptable, the system should be
stopped using the correct mode instead of the STO function.

« This publication is a guide to the application of Inovance SV660 series safety
functions, and also on the design of safety-related systems for machinery control.

« Itis the responsibility of the designer of the end product or application to ensure
that it is safe and in compliance with the relevant regulations.

Risk Assessment

o When using the safety functions, perform risk assessment on the servo system in
advance. Make sure that the safety integrity level of the standards is met.

e The following residual risks can be present even when the safety functions operate.
Therefore, safety must always be given consideration during risk assessment.

e If external forces (such as gravitational force with a vertical axis) are applied when the
safety functions are operating, the motor will rotate due to the action of these external
forces. Therefore, you must use a separate mechanical brake to secure the motor.

Note

In the case of failure of multiple IGBTSs, regardless of whether the STO function is enabled,
the servo drive can generate an alignment torque. This torque can cause the motor shaft to
rotate within a range of up to 180/p (for a synchronous reluctance motor, the range is 180/
2p).

To ensure safety, users should decide all the risk assessments and residual risks in the
entire machine equipment. A company and individual who constructed the safety related
system must take full responsibility for installation and commissioning of the system.
Additionally, when complying with a European machinery directive, the system must
acquire safety standards certification as a whole.

Perform all risk assessments and safe level certification to the machine or the system as a
whole. It is recommended that a Certification Body final safety certification of the system
be used.
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The following shows residual risks concerning the safety function of this product.

Common residual risks

At the shipment to end-users, check the settings of safety related components with
programming tools and monitored/displayed contents on display and record and save
the setting data concerning the safety observation function and the programming tools
you used. Perform them using a check sheet, etc.

The safety will not be ensured such as in assembling machine until installing, wiring,
and adjustment are completed properly. Install, wire, and adjust your system referring
to installation guide for each unit.

Only qualified personnel are authorized to install, start-up, repair or adjust the
machines in which these components are installed. Only trained engineers should
install and operate the equipment.

Separate the wiring for safety observation function from other signal wiring.

Protect the cables with appropriate ways (routing them in a cabinet, using a cable
guard, etc.).

We recommend using a switch, relay, sensor, etc. which comply with safety standards.
When using a switch, relay, sensor, etc. which do not comply with safety standards,
perform a safety confirmation.

Keep the required clearance/creepage distance depending on voltage you use.

Residual risks in each function

Safe torque off (STO)

This function only cuts off the torque of the motor, and does not cut off the power
supply of the servo/inverter. Before servicing the servo/inverter, cut off the power
supply and ensure that the servo/inverter are not energized.

You must conduct STO diagnosis every three month by powering off and powering on
the drive once, or running the STO function once.

Safe brake control (SBC)

This function guarantees only that power to mechanic break is properly supplied and
abrasion of the brake cannot be detected. Check this function regularly that the
mechanic brake can operate. Evaluate whether the holding force of the mechanical
brake meets the application requirements. Incorrect use may result in abrasion of brake
and personal injury.

Safely-limited speed (SLS)

m  Speed monitoring function guarantees the servo motor speed, but it does not
guarantee the actual machine safety speed. Set parameters so that the safe speed of
the machine is the same as the safety speed of the specified motor.

m  Check if the speed of the monitored servo axis is the same as the actual speed by
using a tachometer, etc. considering the speed includes an error caused by the
command and encoder resolution.
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The defect of the mechanical section such as slid of shaft and wanting of a timing
belt, etc. is not covered. Be sure to eliminate the risk of mechanical section before
operation.

After speed is over the limit, safety observation error (shut-off signal off) does not
occur during the speed error detection time set by the parameter. Make sure that
safety can be ensured during this period.

Adjust the speed limit considering the risk of speed acceleration from an acceptable
safe speed to an unacceptable speed due to the system response time.

Safe operating stop (SOS)
This function is used in applications with external force loads such as vertical axis
applications. Servo drive failure can cause axis position hold failure. Evaluate the

impact on the system and take hazard reduction or control measures such as

mechanical braking.

Safe speed monitor (SSM)

Speed monitoring function guarantees the servo motor speed, but it does not
guarantee the actual machine safety speed. Set parameters so that the safe speed of
the machine is the same as the safety speed of the specified motor.

Check if the speed of the monitored servo axis is the same as the actual speed by
using a tachometer, etc. considering the speed includes an error caused by the
command and encoder resolution.

The defect of the mechanical section such as slid of shaft and wanting of a timing
belt, etc. is not covered. Be sure to eliminate the risk of mechanical section before
operation.

After speed is over the limit, safety observation error (shut-off signal off) does not
occur during the speed error detection time set by the parameter. Make sure that
safety can be ensured during this period.

Adjust the speed limit considering the risk of speed acceleration from an acceptable
safe speed to an unacceptable speed due to the system response time.
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2 Product Information

2.1 Nameplate and Model Number of the Servo Drive

Description of the Model
SV680 N S 2R8 S-GINT

© @26 ® 6 ©

1 Series 4 Rated output current 5 Model
SV680: SV680 general-purpose configuration
servo drive I: Standard type
S: Functional safety
type
2 Product Type S:200V  1R6:1.6A 6 Model
N: EtherCAT 2R8:2.8A configuration
P: Pulse + CANopen 5R5:5.5A GINT: General
TR6: 7.6 A (global version)
012:12.0A PINT: Backup power
018:18.0A supply (global
022:22.0A version)
027:27.0 A
3 Voltage class T:400V  3R5:35A
S: 200V 5R4:5.4A
T: 400V 8R4:8.4 A
012: 12.0A
017:17.0A
021:21.0A
026:26.0 A
Nameplate
INOVANCE www.inovance.com
MODEL:  SV680NS2R8S-PINT QC

INPUT:  3PH AC 200V-240V 4A 50Hz/60Hz Q55D

1PH AC 200V-240V 2.3A 50Hz/60Hz
OUTPUT: 3PH AC 20V-240V 2.8A 0Hz-500Hz 400W

KC: R-R-Ivt-SV680NS2R8S-A
S/N: 010522184MB00635 --|

No.52, Tian E Dang Road, Wuzhong District, 215104, Suzhou City, Jiangsu Province, PR. China

2 CEM®s[C

EAL 25 ..

Suzhou Inovance Technology Co., Ltd. Made in China

Figure 2-1 Nameplate (functional safety)
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Encryption of the production serial number

01050202 4 S 7 00001

@ @@ 6

1 Internal code 3 Year 5 Lot number
Equipment material code 9:2009 00001: 1st in current
A: 2010 month
00002: 2nd in current
S: 2024 month

00003: 3rd in current
Note: I/L/O/Q is not used. month

2 Manufacturer code 4 Month
4: Suzhou Inovance 1: January
2: February

Range: 00001 to 99999

A: October
B: November
C: December

Example: The S/N 010502024S5700001 indicates the drive is manufactured in July, 2024.

Version
SV680 series products coming with STO only.

Model Board Version

Driver board Hardware BOO

SV680XXXXXI(a) Hardware A05
Control board Software 0001.20

SV680 series products coming with safe torque off (STO)/safe brake control (SBC)/safe stop
1 (SS1)/safe operating stop (SOS)/safe stop 2 (SS2)/safe limited speed (SLS)/safe speed
monitor (SSM) function/safe direction (SDI).

Model Board Version
Driver board Hardware B0OO
Hardware A05
SVEBOXXXXXS(a) Control board Software 0001.20
Safety module Hardware ALL
Software 0001.20
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2.2 Motor Information

Description of the Model

MS1 H1-75B 30C B

o @

1 MS1 series servo motor

4 Rated speed (rpm)
One letter and two digits
B: x 10
C: x 100
Example: 30C: 3,000 rpm

7 Shaft Connection Mode
3: Solid shaft, with key and
threaded hole

Nameplate

2 Inertia and Capacity
H1: low inertia, small

5

8

® ® 6 ®

capacity

H2: low inertia, med
capacity

H3: medium inertia,
medium capacity
H4: medium inertia,
capacity

Voltage Class (V)
B: 220

D: 380

Brake, reducer, oil
0: No oil sealing and

1: With oil sealing but no

brake
2: No oil sealing but
brake

A3 31R-INT

7®0
3 Rated Power (W)
One letter and two digits
B: x 10
C:x 100
Example: 75B: 750 W

ium

small

6 Encoder Type

One letter and one digit

A6: 26-bit multi-turn

absolute encoder

S6: 26-bit multi-turn

absolute encoder of

functional safety type

A3: 23-bit multi-turn

absolute encoder

Series

R: R version

10 Non-standard Features
INT: Global version

seal 9

brake

with

4: With oil sealing and

brake

Nameplate
Model ~ —»
Motor ==

specifications

Motor —=

code

Serial No. —»

Address —

INOVANCE

AC Servo Motor

AL o

Model: MS1H1-75B30CB-A331R-INT

Pn(kW) 0.75  Un(v) 220 '
In(A) 4.4 Nn(r/min) 3000 E
Tn(N-m) 2.39 Duty S1 Ins.F

fn(Hz) 250  IP 67  3PHAC IEC60034-1

Motor Code: 14102 Mass: 2.4 kg

SN:011107604HA00056 Madein China
Suzhou Inovance Technology Co., Ltd.

Address:No. 52, Tian E DangRoad, Wuzhong District,
215104,Suzhou City, Jiangsu Province, P.R. China

Figure 2-2 Model Number and Nameplate
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Note

For models with A3/A6/S6 encoders, a CE/UL/EAC certification mark will be printed on the

nameplate.

2.3

Description of the Model

EI35
00 ®
1 Sensor
2 Type
I: Incremental
A: Low inertia, medium
capacity

MI: Incremental magnetic
MA: Absolute magnetic

Model Number of the Encoder

S$5-1024-BC30Y 3**-**
@60 ® 0O OOD ®
5 Shaft Diameter, Hoe 9 Operating Voltage (VDC)
Diameter, Magnet 5:5
Diameter or Gear 30:10-30
Modulus
5: @5
62: @62
0.4: 0.4M
6 Resolution 10 Sealing

1024: 50-25000P/r

B20: single-turn resolution
is 20

B20 M16: single-turn
resolution is 20, and multi-
turn resolution is 16

B26 M16: single-turn
resolution is 26, and multi-
turn resolution is 16
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3 Housing Dimensions 7 Output Signal 11Lead Type
35: @35 B:A,B 1: Side, rectangular
100: @100 C:A,B,Z receptacle
D: A, Al B, B 2: Rear, rectangular
E:A B,B,Z,7Z receptacle
*P: Magnetic pole 3: Side, cable
*T: Weton protocol 4: Rear, cable
*A: CANopen protocol 5: Custom

*V: DeviceNet protocol
*M: Modbus protocol
*ML: EtherCAT protocol
*J: EtherNet/IP protocol
*L: Powerlink protocol
*N: Profinet protocol
*0: Profisafe protocol
*Q: Profibus DP protocol
*S: SSI protocol

*|: BISS protocol

Note: * represents the
number of pole pairs,
including 2, 3, 4, 6, 8, 10,
12, 16, and 24; if the * is
missing, it indicates that
the data is unavailable.

4 Shaft Structure 8 Circuit Output 12 Operating Temperature
S: Solid A: Operational amplifier (°C)
H: Hollow R: Complementary _/T:-10°Cto +110 °C
M: Semi-hollow C: Open-collector 12 Encoder Type
N: None V: Voltage - Camarl

C: Outer cone semi-hollow 3D: Drive 26C31

S: Wiring-saving
M: Inner cone semi-hollow 5D: Drive 3487

Z: Single-turn incremental

R: cross coupling 6D: Drive 7272 No.:2,3, ..., N+1
7D: Drive WX FS: Special safety model
H: Drive WX =
P: Drive Profibus data Special Vendor
inEraae Q: Qunma phqtoce!l
S: Drive RS422 X: Photocell with Sllt' '
N: Drive CAN D: P.hotocell. c.ustomlzatlon
E: Drive Ethernet J: High precision

correction

Note

o Only the following encoders are evaluated and certified: EA33H6-B26M16-TH5N1T,
EA45H8-B26M16-TH5N1T and EA7T9R8-B26M16-TH5Y3-FS.

o [1]: -Arepresents non-A, and -B and =Z are non-B, and non-Z.
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2.4 Model Number of Cables

Description of power cables

S6-L-M-001-30-T-INT
® @6 6 6 O
1 Cable Type 3 Motor Power 5 Cable Length (m)
S6-L-B/M: motion 0: Frames 25, 40, 60, 80 3.0:3
control power cable 1: Frames 100, 130, 180 5.0:5
B: with brake (drive rated current < 13 A) 10.0: 10
M: without brake 2: 180 (drive rated current
>13A)
2 Connector type at 4 Connector type at motor 6 Special requirements
drive side side _: Fixed cable
0: Spade tongue 0: 6-core plastic connector T: Drag chain = 10 million
terminal 1: 9-core military-spec times
1: Pin terminal connector 7 Version
2: 6-core military-spec INT: global version*
connector

7: SDC-06T series
connector (front outgoing)
8: SDC-06T series
connector (rear outgoing)

Note

The material of the global version cables complies with CE and UL certification.

Description of encoder cables

S6-L-P-121-30-T-INT
©) @0 6 ® @
1 Cable Type 3 Encoder 5 Cable Length (m)
S6-L-P: encoder cable 2: Multi-turn absolute 3.0:3
5.0:5
10.0: 10
2 Connector type at 4 Connector type at motor 6 Special requirements
drive side side _: Fixed cable
1: USB 0: 9-core plastic connector T: Drag chain = 10 million
1: 9-core military-spec times
connector 7 Version
4: SDC-06T series INT: global version*

connector (front outgoing)
5: SDC-06T series
connector (rear outgoing)
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Note

The material of the global version cables complies with CE and UL certification.

Model number of communication cables

S6-L-T - 02 - 0.3

® @ ®
1 Cable Type 2 Cable type 3 Cable Length (m)
S6-L-T: Motion control 02: Drive-PLC 0.3:0.3
communication cable communication cable 2.0:2

04: Servo drive network
communication cable
(CAT.5E&PROFINET)

07: Servo drive network
communication cable
(CAT6A&PROFINET)

08: Servo drive network
communication cable
(CATT&PROFINET)
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2.5 Components

Sizes A and C Drives (rated power: 0.2 kW to 1.5 kW)

2ZI7I7777

®» © O
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Figure 2-3 Components

Table 2-1 Description of components of servo drive in sizes Aand C

No.

Name

Description

CHARGE (bus
voltage indicator)

Indicates the electric charge is present in the bus
capacitor. When the indicator turns on, charges possibly
still exist in the internal capacitor of the servo unit, even
if the power supply of the main circuit is OFF. To prevent
electric shock, do not touch the power terminals when
this indicator lights up.

L1C, L2C (control
circuit power input
terminals)

See the nameplate for the rated voltage class.
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No. Name Description
L.l’ L?’ L3 (ma!n Power input terminals of the servo drive. See the
3 circuit power input
. 1] nameplate for the rated voltage class.
terminals)
Pe,D,C (terminals . .
f © ( - Remove the jumper bar between terminals P® and C
or connecting . . ;
: before connecting an external braking resistor between
external braking terminals P 4D
4 resistor) erminals P @ and D.
Pe ’.N © (servo bus Used by the common DC bus for multiple servo drives.
terminals)
U, V, W and PE

5 (terminals for Connected to U, V, and W phases and the grounding
connecting the terminal of the servo motor.
servo motor)

6 .CN8 (brakg and PTC Connected to brake and motor temperature feedback.

input terminal)

. Servo drive Connected to the grounding terminal of the power

grounding terminal | supply for grounding purpose.
Connected to external functional safety signal for
8 NG (.STO safgty functional safety purpose. See "5.4.1 CN6 STO Safety
function terminal) o : .
Terminal” on page 68 for pin assignment.
CNLL (24 v standby When power failure occurs, the standby power functions

9 power input o

: to help commissioning.
terminal)

10 LED display The 5-d‘|g|t 8—§egment LED display is used tp show servo
system’s running state and parameter setting.

Power: When the safety module is connected and the
Power supply power supply is normal, the indicator is on.
11 indicator of the Link: Safety communication status indicator.
safety module Steady ON: FSoE is ready; flashing: communication is
normal; OFF: FSoE is closed.
M: Switches parameters in sequence.
A: Increases the value of the blinking bit.
A: Decreases the value of the blinking bit.

12 Keys 4« Used to shift the blinking bit leftwards (Hold down:
Turning to the next page when the displayed number
exceeds five digits).

S: Saves modifications and enters the next menu.
Supports online upgrade and background
commissioning when the drive is powered on.
In USB mode, the terminal only supports download and
CN5 o ;
13 icati upload of parameters, and driver firmware update;
EonﬂﬁuTmalon The terminal uses USB power supply. If there is a fault
ermina that cannot be completely reset, disconnect the USB
power supply and drive control power, and then power
on again.
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No. Name Description
Sets ID address of the slave drive for FSoE
14 FSoE ID address communication.
setting knob Address setting method: The number of the upper knob x
16 + the number of the lower knob.
CN3, CN4. (EtherCAT CN4 (IN): Connected to the master or the last slave device
15 communication :
. CN3 (OUT): Connected to the next slave device
terminals)
16 CN9 (safety WOd”‘e Control terminal A of the safety module.
control terminal A)
CN1 (control . . .
17 terminal) Used by reference input signals and other 1/0 signals.
CN10 (safety . .
18 module control Con;rr;and input and output terminal B of the safety
terminal B) moaute.
19 CN7 (encoder Supports communication encoder and pulse encoder.
feedback terminal) | Supports gantry synchronization.
2 CN2 (encoder Supports communication-type encoders.
feedback terminal) | Supports gantry synchronization.
Note

Built-in braking resistors or jumper bars are not included in S1IR6 and S2R8
models. Connect an external braking resistor between terminals P @ and C if
needed.
[1] The power input terminals of the 200V-240V servo drive’s main circuit are L1,
L2, and L3, you can use any two of which for single-phase input; and the power
input terminals of the 380—-480V servo drive’s main circuit are R, S, and T.
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Product Information

Size D drives (rated power: 1.5 kW to 3.0 kW)

O @ ® OEO

Figure 2-4 Components of servo drives in size D

Table 2-2 Description of components of servo drives in size D

No. Name Description
Indicates the electric charge is present in the bus
capacitor. When the indicator turns on, charges possibly
1 CHARGE (bus still exist in the internal capacitor of the servo unit, even
voltage indicator) if the power supply of the main circuit is OFF. To prevent
electric shock, do not touch the power terminals when
this indicator lights up.
L1C, L2C (control
2 circuit power input | See the nameplate for the rated voltage class.
terminals)
L.l’ L?’ L3 (ma!n Power input terminals of the servo drive. See the
3 circuit power input
. w nameplate for the rated voltage class.
terminals)
Pe,D,C (terminals . .
® ( - Remove the jumper bar between terminals P® and C
for connecting . . :
: before connecting an external braking resistor between
external braking terminals P 4D
4 resistor) erminals P @ and D.
P®,N o (servo bus . .
. Used by the common DC bus for multiple servo drives.
terminals)
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Product Information

No. Name Description
U, V, W and PE
5 (terminals for Connected to U, V, and W phases and the grounding
connecting the terminal of the servo motor.
servo motor)

6 .CNS (brakg and PTC Connected to brake and motor temperature feedback.

input terminal)

7 Servo drive Connected to the grounding terminal of the power

grounding terminal | supply for grounding purpose.
Connected to external functional safety signal for
8 N6 (.STO safgty functional safety purpose. See "5.4.1 CN6 STO Safety
function terminal) o . .
Terminal” on page 68 for pin assignment.
CN1L (?4 v standby When power failure occurs, the standby power functions
9 power input o
- to help commissioning.
terminal)
. The 5-digit 8-segment LED display is used to show servo

10 LED display system’s running state and parameter setting.

Power: When the safety module is connected and the
Power supply power supply is normal, the indicator is on.
11 indicator of the Link: Safety communication status indicator.
safety module Steady ON: FSoE is ready; flashing: communication is
normal; OFF: FSoE is closed.
M: Switches parameters in sequence.
A: Increases the value of the blinking bit.
A: Decreases the value of the blinking bit.

12 Keys 4« Used to shift the blinking bit leftwards (Hold down:
Turning to the next page when the displayed number
exceeds five digits).

S: Saves modifications and enters the next menu.
Supports online upgrade and background
commissioning when the drive is powered on.
In USB mode, the terminal only supports download and
CN5 I '
13 icati upload of parameters, and driver firmware update;
fommurslca lon The terminal uses USB power supply. If there is a fault
ermina that cannot be completely reset, disconnect the USB
power supply and drive control power, and then power
on again.
Sets ID address of the slave drive for FSoE
14 FSoE ID address communication.
setting knob Address setting method: The number of the upper knob x
16 + the number of the lower knob.
CN3, CN4. (EtherCAT CN4 (IN): Connected to the master or the last slave device

15 communication ;

. CN3 (OUT): Connected to the next slave device
terminals)

16 CN9 (safety module Control terminal A of the safety module.

control terminal A)
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Product Information

No. Name Description

CN1 (control

7 terminal)

Used by reference input signals and other I/0 signals.

CN10 (safety

18 module control Command input and output terminal B of the safety

terminal B) module.
19 CN7 (encoder Supports communication encoder and pulse encoder.
feedback terminal) | Supports gantry synchronization.
20 CN2 (encoder Supports communication-type encoders.
feedback terminal) | Supports gantry synchronization.
Note

« Built-in braking resistors or jumper bars are not included in S1R6 and S2R8
models. Connect an external braking resistor between terminals P ¢ and C if
needed.

o [1] The power input terminals of the 200V-240V servo drive’s main circuit are L1,
L2, and L3, you can use any two of which for single-phase input; and the power
input terminals of the 380—480V servo drive’s main circuit are R, S, and T.
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Product Information

Servo drives in size E (rated power: 2.0 kW to 7.5 kW)

@

G)

@

Figure 2-5 Components of servo drives in size E

Table 2-3 Description of components of servo drives in size E

No.

Name

Description

CHARGE (bus
voltage indicator)

Indicates the electric charge is present in the bus
capacitor. When the indicator turns on, charges possibly
still exist in the internal capacitor of the servo unit, even
if the power supply of the main circuit is OFF. To prevent
electric shock, do not touch the power terminals when
this indicator lights up.

L1C, L2C (control
circuit power input
terminals)

See the nameplate for the rated voltage class.

L1, L2, L3 (main
circuit power input
terminals)!

Power input terminals of the servo drive. See the
nameplate for the rated voltage class.

U,V, W (terminals
for connecting the
servo motor)

Connected to U, V, and W phases of the servo motor.
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Product Information

No. Name Description
N2, N1 (terminals TenmnmleanQNgamJumpemdbydebuh.To
. suppress harmonics in the power supply, remove the
5 for connecting ; . .
external reactor) jumper between terminals N1 and N2 first and connect
an external DC reactor between terminals N1 and N2.
Pe,D,C (terminals
@,D,Cl ! Remove the jumper bar between terminals P @ and D
for connecting . . :
6 . before connecting an external braking resistor between
external braking .
X terminals P @ and C.
resistor)

7 .CN8 (brakg and PTC Connected to brake and motor temperature feedback.

input terminal)

8 Servo drive Connected to the grounding terminal of the power

grounding terminal | supply for grounding purpose.
Connected to external functional safety signal for
9 CN6 (.STO safgty functional safety purpose. See "5.4.1 CN6 STO Safety
function terminal) . : .
Terminal” on page 68 for pin assignment.
CNLL (24 v standby When power failure occurs, the standby power functions

10 power input e

: to help commissioning.
terminal)

1 LED display The 5-d’|g|t 8—§egment LED display is used tp show servo
system’s running state and parameter setting.

Power: When the safety module is connected and the
Power supply power supply is normal, the indicator is on.
12 indicator of the Link: Safety communication status indicator.
safety module Steady ON: FSoE is ready; flashing: communication is
normal; OFF: FSoE is closed.
M: Switches parameters in sequence.
A: Increases the value of the blinking bit.
A: Decreases the value of the blinking bit.

13 Keys «4«: Used to shift the blinking bit leftwards (Hold down:
Turning to the next page when the displayed number
exceeds five digits).

S: Saves modifications and enters the next menu.
Supports online upgrade and background
commissioning when the drive is powered on.
In USB mode, the terminal only supports download and
CN5 o ;
" icati upload of parameters, and driver firmware update;
EonﬂﬁuTmalon The terminal uses USB power supply. If there is a fault
ermina that cannot be completely reset, disconnect the USB
power supply and drive control power, and then power
on again.
Sets ID address of the slave drive for FSoE
15 FSoE ID address communication.
setting knob Address setting method: The number of the upper
knob*16 + the number of the lower knob.
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No. Name Description
N3, CN4. (EtherCAT CN4 (IN): Connected to the master or the last slave device
16 communication .
. CN3 (OUT): Connected to the next slave device
terminals)
17 CN9 (safety module Control terminal A of the safety module.
control terminal A)
CN1 (control . . .
18 terminal) Used by reference input signals and other I/0 signals.
CN10 (safet
(safety Command input and output terminal B of the safety
19 module control dul
terminal B) modute.
20 CN7 (encoder Supports communication encoder and pulse encoder.
feedback terminal) | Supports gantry synchronization.
)1 CN2 (encoder Supports communication-type encoders.
feedback terminal) | Supports gantry synchronization.
Note

Built-in braking resistors or jumper bars are not included in S1IR6 and S2R8
models. Connect an external braking resistor between terminals P @ and C if
needed.
[1] The power input terminals of the 200V—240V servo drive’s main circuit are L1,
L2, and L3, you can use any two of which for single-phase input; and the power
input terminals of the 380—480V servo drive’s main circuit are R, S, and T.
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2.6 Selection Table

2.6.1 Selection List [Functional Safety]

Table 2-4 Functional safety drives and compatible functional safety motors

Drive Motor
Recom
Voltage mended | H01.10 Flange | Capacity | Built-in Safet
g Size . Motor without Brake | Motor with Brake . g [PEE y
Class Drive No. Size (mm)| (kW) Encoder
Model
MS1H1 (n,=3000 rpm, n__=7000 rpm) series ratings
EA33H6-
MS1H1-05B30CB- MS1H1-05B30CB-
40 0.05 B26M16-
S630R-INT S632R-INT
) TH5N1T
Single-
EA33H6-
phase/ MS1H1-10B30CB- MS1H1-10B30CB-
S1R6 00002 40 0.1 B26M16-
Three- S630R-INT S632R-INT THSNIT
phase 220
A EA45H8-
MS1H1-20B30CB- MS1H1-20B30CB-
60 0.2 B26M16-
S631R-INT S634R-INT
TH5N1T
Single-
EA45H8-
phase/ MS1H1-40B30CB- MS1H1-40B30CB-
S2R8 00003 60 0.4 B26M16-
Three- S631R-INT S634R-INT THENIT
phase 220
Single-
EA45H8-
phase/ MS1H1-55B30CB-
S5R5 00005 - 80 0.55 B26M16-
Three- S631R-INT THSNIT
phase 220
C
Single-
EA45H8-
phase/ MS1H1-75B30CB- MS1H1-75B30CB-
S5R5 00005 80 0.75 B26M16-
Three- S631R-INT S634R-INT THSNIT
phase 220
Single-
EA45H8-
phase/ MS1H1-10C30CB- MS1H1-10C30CB-
C STR6 00006 80 1.0 B26M16-
Three- S631R-INT S634R-INT THSNIT
phase 220

MS1H2 (n,=3000 rpm, n

a;

=6000 rpm) series ratings
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Product Information

Drive Motor
Recom
Voltage mended | HO01.10 Flange | Capacity | Built-in Safe:
g Size X Motor without Brake | Motor with Brake . g pactty Y
Class Drive No. Size (mm)| (kW) Encoder
Model
Single-
EAT9RS-
phase/ MS1H2-10C30CB- MS1H2-10C30CB-
S7R6 | 00006 100 1.0 |B26M16-TH5Y3-
Three- S631R-INT S634R-INT ks
phase220 | ¢
EAT9RS-
Three- MS1H2-10C30CD- MS1H2-10C30CD-
T3R5 | 10001 100 1.0 |B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT ks
Single-
EAT9RS-
phase/ MS1H2-15C30CB- MS1H2-15C30CB-
D S012 | 00007 100 1.5  |B26M16-TH5Y3-
Three- S631R-INT S634R-INT ks
phase 220
EAT9RS-
Three- MS1H2-15C30CD- MS1H2-15C30CD-
C T5R4 | 10002 100 1.5  |B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT ks
EATIRS-
Three- MS1H2-20C30CB- MS1H2-20C30CB-
E S018 | 00008 100 2.0  |B26M16-TH5Y3-
phase 200 S631R-INT S634R-INT ks
EAT9RS-
Three- D | TeR4 | 10003 | MSLH2-20C30CD- | MSLH2-20C30CD- 100 2.0 |B26M16-TH5Y3
phase 400 S631R-INT S634R-INT ' ks
EAT9RS-
Three- MS1H2-25C30CB- MS1H2-25C30CB-
E S022 | 00009 100 25  |B26M16-TH5Y3-
phase 200 S631R-INT S634R-INT ks
EAT9RS-
Three- D | Tor2 | 10004 | MSEHZ23C30CD- | MSIH225C30CD- 100 25 |B26M16-TH5Y3
phase 400 S631R-INT S634R-INT ’ ks
EAT9RS-
Three- MS1H2-30C30CB- MS1H2-30C30CB-
E S022 | 00009 130 3.0 |B26M16-TH5Y3-
phase 200 S631R-INT S634R-INT ks
EAT9RS-
Three- D | Tor2 | 10004 | MSEHZ30C30CD- | MSIH2-30C30CD- 130 30  |B26M16-TH5Y3
phase 400 S631R-INT S634R-INT ’ ks
EAT9RS-
Three- MS1H2-40C30CB- MS1H2-40C30CB-
S027 | 00010 130 40  |B26M16-TH5Y3-
phase 200 S631R-INT S634R-INT ks
EAT9RS-
Three- MS1H2-40C30CD- MS1H2-40C30CD-
TO17 10005 130 40  |B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT ks
E
EAT9RS-
Three- MS1H2-50C30CB- MS1H2-50C30CB-
S027 | 00010 130 50 |B26M16-TH5Y3-
phase 200 S631R-INT S634R-INT Fs
EAT9RS-
Three- MS1H2-50C30CD- MS1H2-50C30CD-
T021 10006 130 50 |B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT ks
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Product Information

Drive Motor
Recom
Voltage mended | H01.10 Flange | Capacity | Built-in Safe
g Size X Motor without Brake | Motor with Brake . g pactty urt Y
Class Drive No. Size (mm)| (kW) Encoder
Model
MS1H3 (n,=1500 rpm, n__=4500 rpm) series ratings
Single-
EATIRS8-
phase/ MS1H3-85B15CB- MS1H3-85B15CB-
STR6 00006 130 0.85 B26M16-TH5Y3-
Three- S631R-INT S634R-INT Fs
phase220 | ¢
EATORS-
Three- MS1H3-85B15CD- MS1H3-85B15CD-
T3R5 10001 130 0.85 B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT Fs
Single-
EATI9R8-
phase/ MS1H3-13C15CB- MS1H3-13C15CB-
D S012 00007 130 1.3 B26M16-TH5Y3-
Three- S631R-INT S634R-INT Fs
phase 220
EATORS-
Three- MS1H3-13C15CD- MS1H3-13C15CD-
C T5R4 10002 130 1.3 B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT Fs
EATIRS8-
Three- MS1H3-18C15CB- MS1H3-18C15CB-
D S018 00008 130 1.8 B26M16-TH5Y3-
phase 200 S631R-INT S634R-INT rs
EATI9RS8-
Three- MS1H3-18C15CD- MS1H3-18C15CD-
D T8R4 10003 130 1.8 B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT Fs
EATIRS8-
Three- MS1H3-29C15CB- MS1H3-29C15CB-
S022 00009 180 29 B26M16-TH5Y3-
phase 200 S631R-INT S634R-INT rs
E
EATI9RS8-
Three- MS1H3-29C15CD- MS1H3-29C15CD-
T012 10004 180 29 B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT Fs
EATIRS8-
Three- MS1H3-44C15CB- MS1H3-44C15CB-
E S027 00010 180 4.4 B26M16-TH5Y3-
phase 200 S631R-INT S634R-INT rs
EATI9RS8-
Three- MS1H3-44C15CD- MS1H3-44C15CD-
T017 10005 180 4.4 B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT Fs
EATORS-
Three- MS1H3-55C15CD- MS1H3-55C15CD-
E T021 10006 180 5.5 B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT rs
EATI9RS8-
Three- MS1H3-75C15CD- MS1H3-75C15CD-
T026 10007 180 7.5 B26M16-TH5Y3-
phase 400 S631R-INT S634R-INT ks

MS1H4 (n,=3000 rpm, n

max

=7000 rpm) series ratings
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Drive Motor
Recom
Voltage mended | HO01.10 Flange | Capacity | Built-in Safe
2 Size X Motor without Brake | Motor with Brake |_. . pactly | Buiit &4
Class Drive No. Size (mm)| (kW) Encoder
Model
Single-
EA33H6-
phase/ MS1H4-05B30CB- MS1H4-05B30CB-
S1R6 00002 40 0.05 B26M16-
Three- S630R-INT S632R-INT THENIT
phase 220V
Single-
EA33H6-
phase/ MS1H4-10B30CB- MS1H4-10B30CB-
S1R6 00002 40 0.1 B26M16-
Three- S630R-INT S632R-INT THSNIT
phase 220V
Single-
EA33H6-
phase/ MS1H4-05B30CB- MS1H4-05B30CB-
S1R6 00002 40 0.05 B26M16-
Three- S631R-INT S634R-INT THENIT
phase 220V
A
Single-
EA33H6-
phase/ MS1H4-10B30CB- MS1H4-10B30CB-
S1R6 00002 40 0.1 B26M16-
Three- S631R-INT S634R-INT THSNIT
phase 220V
Single-
EA45H8-
phase/ MS1H4-20B30CB- MS1H4-20B30CB-
S1R6 00002 60 0.2 B26M16-
Three- S631R-INT S634R-INT THSNIT
phase 220V
Single-
EA45H8-
phase/ MS1H4-40B30CB- MS1H4-40B30CB-
S2R8 00003 60 0.4 B26M16-
Three- S631R-INT S634R-INT THSNIT
phase 220V
Single-
EA45H8-
phase/ MS1H4-55B30CB-
S5R5 00005 = 80 0.55 B26M16-
Three- S631R-INT THSNIT
phase 220V
Single-
EA45H8-
phase/ MS1H4-75B30CB- MS1H4-75B30CB-
S5R5 00005 80 0.75 B26M16-
Three- S631R-INT S634R-INT THSNIT
phase 220V
Single-
EA45H8-
phase/ MS1H4-10C30CB- MS1H4-10C30CB-
C STR6 00006 80 1.0 B26M16-
Three- S631R-INT S634R-INT THENIT
phase 220V
Note

Safety functions SS1-r/SLS/SSM/S0S/SS2/SDI require the use of a safety motor, while safety
functions SS1-t/STO/SBC do not.
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2.6.2 Selection List [Standard]

Motors with a 26-bit encoder

. " Servo drive
erve motor SV680-INT (standard)
Frame Capacity Voltage class R d
ecommen
Models without brake Models with Brake (W) & Size No.
(mm) (v) ed Model
(kw)
MS1H1 (n,=3000 rpm, n__=7000 rpm) series ratings
Single-phase/
MS1H1-05B30CB-A6/ MS1H1-05B30CB-A6/
40 0.05 Three-phase
S630R-INT S632R-INT
220V
Single-phase/
MS1H1-10B30CB-A6/ MS1H1-10B30CB-A6/
40 0.1 Three-phase S1R6 00002
S630R-INT S632R-INT
220V A
Single-phase/
MS1H1-20B30CB-A6/ MS1H1-20B30CB-A6/
60 0.2 Three-phase
S631R-INT S634R-INT
220V
Single-phase/
MS1H1-40B30CB-A6/ MS1H1-40B30CB-A6/
60 0.4 Three-phase S2R8 00003
S631R-INT S634R-INT
220V
Single-ph
MS1H1-55B30CB-A6/ ingle-phase/
- 80 0.55 Three-phase S5R5 00005
S631R-INT
220V c
Single-phase/
MS1H1-75B30CB-A6/ MS1H1-75B30CB-A6/
80 0.75 Three-phase S5R5 00005
S631R-INT S634R-INT
220V
Single-phase/
MS1H1-10C30CB-A6/ MS1H1-10C30CB-A6/
80 1.0 Three-phase C STR6 00006
S631R-INT S634R-INT
220V
MS1H2 (n,=3000 rpm, n__=6000 rpm) series ratings
Single-phase/
MS1H2-10C30CB-A6/ MS1H2-10C30CB-A6/
100 1.0 Three-phase STR6 00006
S631R-INT S634R-INT
220V C
MS1H2-10C30CD-A6/ MS1H2-10C30CD-A6/ Three-phase
100 1.0 T3R5 10001
S631R-INT S634R-INT 380V
Single-phase/
MS1H2-15C30CB-A6/ MS1H2-15C30CB-A6/
100 1.5 Three-phase D S012 00007
S631R-INT S634R-INT
220V
MS1H2-15C30CD-A6/ MS1H2-15C30CD-A6/ Three-phase
100 15 C T5R4 10002
S631R-INT S634R-INT 380V
MS1H2-20C30CB-A6/ MS1H2-20C30CB-A6/ Three-phase
100 2.0 E S018 00008
S631R-INT S634R-INT 220V
MS1H2-20C30CD-A6/ MS1H2-20C30CD-A6/ Three-phase
100 2.0 D T8R4 10003
S631R-INT S634R-INT 380V
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s " Servo drive
erve motor SV680-INT (standard)
Capacity
X . Frame Voltage class ) Recommend
Models without brake Models with Brake (W) Size No.
(mm) (v) ed Model
(kw)
MS1H2-25C30CB-A6/ MS1H2-25C30CB-A6/ Three-phase
100 2.5 E S022 00009
S631R-INT S634R-INT 220V
MS1H2-25C30CD-A6/ MS1H2-25C30CD-A6/ Three-phase
100 2.5 D T012 10004
S631R-INT S634R-INT 380V
MS1H2-30C30CB-A6/ MS1H2-30C30CB-A6/ Three-phase
130 3.0 E S022 00009
S631R-INT S634R-INT 220V
MS1H2-30C30CD-A6/ MS1H2-30C30CD-A6/ Three-phase
130 3.0 D T012 10004
S631R-INT S634R-INT 380V
MS1H2-40C30CB-A6/ MS1H2-40C30CB-A6/ Three-phase
130 4.0 S027 00010
S631R-INT S634R-INT 220V
MS1H2-40C30CD-A6/ MS1H2-40C30CD-A6/ Three-phase
130 4.0 T017 10005
S631R-INT S634R-INT 380V €
MS1H2-50C30CB-A6/ MS1H2-50C30CB-A6/ Three-phase
130 5.0 S027 00010
S631R-INT S634R-INT 220V
MS1H2-50C30CD-A6/ MS1H2-50C30CD-A6/ Three-phase
130 5.0 T021 10006
S631R-INT S634R-INT 380V
MS1H3 (n,=1500 rpm, n__=4500 rpm) series ratings
Single-phase/
MS1H3-85B15CB-A6/ MS1H3-85B15CB-A6/
130 0.85 Three-phase STR6 00006
S631R-INT S634R-INT
220V C
MS1H3-85B15CD-A6/ MS1H3-85B15CD-A6/ Three-phase
130 0.85 T3R5 10001
S631R-INT S634R-INT 380V
Single-phase/
MS1H3-13C15CB-A6/ MS1H3-13C15CB-A6/
130 13 Three-phase D S012 00007
S631R-INT S634R-INT
220V
MS1H3-13C15CD-A6/ MS1H3-13C15CD-A6/ Three-phase
130 13 C T5R4 10002
S631R-INT S634R-INT 380V
MS1H3-18C15CB-A6/ MS1H3-18C15CB-A6/ Three-phase
130 1.8 E S018 00008
S631R-INT S634R-INT 220V
MS1H3-18C15CD-A6/ MS1H3-18C15CD-A6/ Three-phase
130 1.8 D T8R4 10003
S631R-INT S634R-INT 380V
MS1H3-29C15CB-A6/ MS1H3-29C15CB-A6/ Three-phase
180 29 E S022 00009
S631R-INT S634R-INT 220V
MS1H3-29C15CD-A6/ MS1H3-29C15CD-A6/ Three-phase
180 29 D T012 10004
S631R-INT S634R-INT 380V
MS1H3-44C15CB-A6/ MS1H3-44C15CB-A6/ Three-phase
180 4.4 E S027 00010
S631R-INT S634R-INT 220V
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s " Servo drive
€rvo motor SV680-INT (standard)
Capacity
X . Frame Voltage class ) Recommend
Models without brake Models with Brake (W) Size No.
(mm) (v) ed Model
(kw)
MS1H3-44C15CD-A6/ MS1H3-44C15CD-A6/ Three-phase
180 4.4 TO17 10005
S631R-INT S634R-INT 380V
MS1H3-55C15CD-A6/ MS1H3-55C15CD-A6/ Three-phase
180 55 E T021 10006
S631R-INT S634R-INT 380V
MS1H3-75C15CD-A6/ MS1H3-75C15CD-A6/ Three-phase
180 7.5 T026 10007
S631R-INT S634R-INT 380V
MS1H4 (n,=3000 rpm, n__=7000 rpm) series ratings
Single-phase/
MS1H4-05B30CB-A6/ MS1H4-05B30CB-A6/
40 0.05 Three-phase S1R6 00002
S630R-INT S632R-INT
220V
Single-phase/
MS1H4-10B30CB-A6/ MS1H4-10B30CB-A6/
40 0.1 Three-phase S1R6 00002
S630R-INT S632R-INT
220V
Single-phase/
MS1H4-05B30CB-A6/ MS1H4-05B30CB-A6/
40 0.05 Three-phase S1R6 00002
S631R-INT S634R-INT
220V A
Single-phase/
MS1H4-10B30CB-A6/ MS1H4-10B30CB-A6/
40 0.1 Three-phase S1R6 00002
S631R-INT S634R-INT
220V
Single-phase/
MS1H4-20B30CB-A6/ MS1H4-20B30CB-A6/
60 0.2 Three-phase S1R6 00002
S631R-INT S634R-INT
220V
Single-phase/
MS1H4-40B30CB-A6/ MS1H4-40B30CB-A6/
60 0.4 Three-phase S2R8 00003
S631R-INT S634R-INT
220V
Single-phase
MS1H4-55B30CB-A6/ ngle-phase/
- 80 0.55 Three-phase S5R5 00005
S631R-INT
220V c
Single-phase/
MS1H4-75B30CB-A6/ MS1H4-75B30CB-A6/
80 0.75 Three-phase S5R5 00005
S631R-INT S634R-INT
220V
Single-phase/ C
MS1H4-10C30CB-A6/ MS1H4-10C30CB-A6/
80 1.0 Three-phase STR6 00006
S631R-INT S634R-INT 230V
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Product Information

Note

Models of drives:

e S$:220Vvoltage class

o T:380Vvoltage class

1R6: 1.6 A rated output current, 2R8: 2.8 A rated output current..., 026: 26 A rated
output current, 027: 27 A rated output current
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Operating Panel

3  Operating Panel

3.1 Components

Key display: MODE

RUN

INOVANCE

ERR  L/AIN L/AOUT

JaE

SPEROESORE

Figure 3-1 Magnif

UP DOWN SHIFT SET

ied view of the keypad

The operation panel of the SV680N-INT Series servo drive consists of a 5-digit, 8-segment
LED screen, 5 keys and 4 status indicators. The keypad is used for value display, parameter
setting, user password setting and general function execution.

Keys

The following table takes parameter setting as an example to describe the general

functions of the keys.

Table 3-1 Descriptions of keys

Name Illustration | Description
I Switches among different modes.
MODE EA: Returns to the previous menu.
Increases the value of the blinking digit for the
up
LED.
DOWN Decreases the value of the blinking digit for the
LED.
Shifts the blinking digit for the LED.
SHIFT You can view the high digits of the number
consisting of more than 5 digits.
— Switches to the lower-level menu.
SET Ef Executes commands such as storing parameter
— setting value.
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Indicators

ON
Blinking Hm
OFF 200ms

Single flash ON
OFF__| 200ms |

Double flash

ON
Flickering OFF

50ms
Ll

i
50ms

JuuutiiiUrrr iU UL

1000ms

[

ON

1000ms

FF__| " 200ms™["200ms |~ 200ms |

[ ]

Figure 3-2 Description of indicators

Table 3-2 Description of indicators

1000 ms)

Indicator state Status Indication

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

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

ERR (on for 200 ms/off for Sync event error.

Double flash

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

Watchdog timeout.

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

OFF

Link is not established.

Flickering
(on for 50 ms/off for 50
ms)

Link is established. A data transceiving
signal is present.

ON

Link is established. No data transceiving
signal is present.
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Note

o [1]: L/AIN and L/A OUT indicate the Link state and operation state of the physical
layer of each port.

o The ERR light is red when on and the other three indicator lights are green when
on.

3.2 Panel Display

The operation panel can display the parameters and faults of the servo drive.

e Parameter display: Displays parameters and their setpoints
e Fault display: Displays faults and alarms that occurred on the servo drive.

Parameter Display

Display Name Description
XX: Parameter group No. (Hexadecimal)
HXX.YY Parameter YY: Offset within the parameter group
(decimal)

For example, "H02.00" is displayed as follows.

Display Name Description

H02.00 02: Parameter group No.
’ 00: Offset within the parameter group

Fault Display

e The panel displays the active or history faults and warning codes. For troubleshooting,
see section “Troubleshooting" in SV680-INT Series Servo Drive Function Guide.

e When a fault or alarm occurs, the operating panel displays the corresponding fault or
alarm code immediately. When multiple faults or errors occur, the keypad displays the
fault or error code of the highest fault level.

e You can select the previous fault/alarm to be viewed through HOb.33 and view the code
of the selected fault/alarm in HOb.34.

e You can clear the latest 20 faults or warnings saved in the servo drive by setting H02.31
to 2.

For example, E941.0 is displayed as follows:

Display | Name Description

E941.0 E: A fault or alarm occurs on the servo
Alarm code drive.
941.0: Alarm code
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Installation

4.1

Installation

Note

Read through the safety instructions in Chapter "Fundamental Safety Instructions". Failure
to comply may result in serious consequences.

ACaution

o Observe the installation direction described in this chapter. Failure to comply may
result in equipment fault or damage.

« Do notinstall or operate damaged or defective equipment. Failure to comply will
result in personal injury.

« Do notinstall the equipment in environments exposed to water splashes or
corrosive gases. Failure to comply will result in equipment fault.

« Do notinstall the equipment near inflammable gases or combustible objects.
Failure to comply will result in a fire or electric shock.

« Install the equipment inside a fire-proof cabinet that provides electrical
protection. Failure to comply may result in a fire.

« Ensure the specified clearance is reserved among the drive, the interior surface of
the control cabinet, and other machines. Failure to comply will result in a fire or

equipment fault.

« Do not put heavy objects on the equipment. Failure to comply may result in
personal injury or equipment damage.

« Do notimpose large impact on the equipment. Failure to comply may result in

equipment damage.

« Do not block the air inlet/outlet of the equipment or allow unwanted objects to
fall into the equipment. Failure to comply may result in a fire or equipment fault.

Unpacking Inspection

Check the following items upon unpacking.

Item

Description

Check whether the
delivered product is
consistent with your
order.

Check whether the servo drive model and specifications
comply with your order.

See the dimensions of the packing box in "Table 4-1 " on page
54. The deliverables include the product, cushion, carton box,
and screw bag, as shown in "Figure 4-1 " on page 54 .

Check whether the
product is intact.

Check whether the product delivered is in good condition. If
there is any missing or damage, contact Inovance or your
supplier immediately.
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Table 4-1 Dimensions of the outer packing box

Figure 4-1 Contents inside the packing box

QOuter Outer Outer .
. ) Weight
Size Model Width Height | Depth (ke)
(mm) (mm) (mm) s
A S1R6, S2R8 240 193 105 1.28
C S5R5, STR6, T3R5, T5R4 230 223 120 1.65
D S012, T8R4, T012 240 223 145 2.15
E S018, S022, S027, T017, T021, T026 325 285 165 4.05
®
O ®
®
O]

No. Name
1 Product
2 Terminal accessory package
3 Cushion
4 Carton box
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Table 4-2 Terminal accessory package list

RoHs

Material Code Name Quantity
1504CK54 Cable set-servo drive S6-C74-DB26 connector kit 1
(RoHS)
Plug-in terminal block-plug-spring clamp wiring-9P-
15210577 black-with safety lock 1
Plug-in terminal block-plug-spring clamp wiring-2*2P-
15210648 black-printing on both sides 1
15210695 Plug-in terminal block-plug-spring clamp wiring-4P- 1
black
Plug-in terminal block-plug-spring clamp wiring-
15211052 3.5mm-2*3P-black-180°-screen printed-RoHS 1
15220274 Jumper bar-16A-pluggable bridge 1
19024735 Labels-labels for servo drive terminals 1
2120021 Plastic parts-plug wiring key-for use with servo drive 1
power plug
Plug-in terminal block-plug-spring clamp wiring-/-
15212326 13 51m-1*2P-Orange-180°-RoHS 1
Plug-in terminal station - plug-and-spring wire-/-
15212114 3.5mm-2*7P - black-180° - push bar at both sides 1
RoHs
Plug-in terminal station - plug-and-spring wire - NA-
15212115 3.5mm-2*7P - black-180° - push bar at both sides 1

The terminal accessories package list of SV680 is subject to the actual products.

If you need to purchase the terminal accessory package separately, please contact

Inovance. For the material code of the accessory package for each model, see "Table 4-3 "

on page 56.
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4.2

Table 4-3 Material code of the accessory package for each model

Material Code

Name

Accessories (sale)-S6-C158-1-SV680N size A terminal accessory kit

98050843 (functional safety)

98050842 Acces§or|es (sale)-S6-C159-1-SV680N size C/D terminal accessory kit
(functional safety)

98050841 Accessories (sale)-S6-C160-1-SV680N size E terminal accessory kit

(functional safety)

Installation Environment Requirements

Table 4-4 Environment requirements

ltem

Requirement

Installation
location

Indoor

Grid
overvoltage

Overvoltage category (OVC) llI

Altitude

The maximum altitude is 2000 m.

o For altitudes not higher than 1000 m, derating is not required

« Derating is required for altitudes above 1000 m (derate 1% for every
additional 100 m)

« For altitudes above 2000 m, contact Inovance.

Temperature

« Mounting/Operating temperature: 0°C to +55°C For temperatures
between 0°C to 45°C, derating is not required. For temperatures above
45°C, derate 2% for every additional 1°C.

« Storage/Transportation temperature: -40°C to +70°C.

« To improve the reliability of the machine, use the servo drive in
environments without dramatic temperature change.

o When installing the servo drive into an enclosed environment such as a
control cabinet, use a cooling fan or air conditioner to keep the
temperature of the inlet air below 45°C. Failure to comply will result in
over-temperature or a fire.

o Install the drive on the surface of an incombustible object and leave
sufficient surrounding space for heat dissipation.

« Take measures to prevent the servo drive from being frozen.

Environment
humidity

Below 90% RH (no condensation)

Storage
humidity

Below 90% RH (no condensation)
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4.3

Item Requirement
Operation:
o 5 Hz-8.4 Hz: 3.5 mm displacement
ibrati ¢ 8.4 Hz-200 Hz: 1g

vi ratlon Product package:

resistance « 5 Hz-100 Hz: 0.01g%/Hz
200 Hz: 0.001g%/Hz
eGrms=1.14¢g

Impact Below 19.6 m/s?

resistance

IP rating P20

Note: excluding terminals (IP00)

Pollution

Environment

presses

Degree 2 and below

Install the servo drive in a place that meets the following requirements:
o Free from direct sunlight, dust, corrosive gas, explosive and
inflammable gas, oil mist, vapor, water drop, salt corrosion, and
radioactive materials.
« Not prone to vibration and away from equipment such as punch

« Free from unwanted objects such as metal powder, oil, and water inside
the servo drive
« Do not use the equipment in vacuum.

Strong vibration

‘o

N\

High temperature
and humidity

Operating ambient temperature
must be kept between 0°C-55°C

Combustible, explosive and
corrosive gases

i Direct light
Dust, oil dirt frectsuntig Vibration < 1g
~"
Y]

Do not mount the drive on any
combustible object

Figure 4-2 Environment requirements

Installation Clearance
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Servo drives in different specifications require different installation clearances. It is
recommended to reserve a clearance of at least 10 mm (0.39 in.) between two drives, and a
horizontal clearance of at least 20 mm (0.79 in.) and a vertical clearance of 80 mm (3.15in.)
between the drive and cabinet for heat dissipation. Take the installation tolerance into
account and reserve a distance of at least 1 mm (0.04 in.) between every two servo drives.



Installation

Air outlet Alr outlet Air outlet
2 P w1y,
| Fan | \ Fan \ [ Fan |
>10mm | =>80mm(3.15in.)

=>80mm(3.15in.) Upright
=)\ 7)) |7 |77
Airinlet Airinlet Airinlet Airinlet

Figure 4-3 Clearance for side-by-side installation

Servo drives in size A support compact installation, in which a clearance of at least 1 mm
(0.04 in.) must be reserved between every two drives.

Air outlet Air outlet Airoutlet
2 Uz ! 1y,
| Fan | | Fan | [ Fan |

>80mm(3.15in.)

=20mm
(0.79in.)

=80mm(3.15in.) Upright

) ) )

Airinlet Airinlet Airinlet Airinlet
Figure 4-4 Clearance for compact installation

Servo drives in sizes C and D support zero-clearance installation without derating.
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] Z W o W oy
Fan Fan Fan

>80mm(3.15in.)

>80mm(3.15in.)

RAMHHMHIHHH HHIHHTTTETTE  nsoiiil

@ >20mm

| (0.79in.)

Upright

N TS

Airinlet Airinlet Airinlet Airinlet
Figure 4-5 Zero-clearance installation
4.4 Installation Dimensions
Size A Drives (rated power: 0.2 kW to 0.4 kW)
Front view Left view Rear view Top view
6.5 33mm
IE5om 073 o e[ iizom)
| | 1[0.20in]
7 [0 § 5= am—
o ﬂ
I tI - ZxMAScrewho\el: ﬁ
3 Eo = £= om0
- o ]
— o igm =
_— R, [(
4mm = T g5 mm
[0.16in.] [0.20in.]

Figure 4-6 Dimensions of Size A

Fixing screw: 2 X M4; recommended tightening torque: 1.2 N-m

Weigh: 1.11 kg
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Size C drives (rated power: 0.75 kW to 1.5 kW)
Front view Left view Rear view Top view
44mm
173+1mm (75mm) [1.73in.]
[2,5157?0_2:”,] [109 5in) [6.810.04in.] 1295m] e
[ 6mm | 5mm
[0.24in.]| ["f10.20in.
@51
O mgﬂmf
I] 2x M4 screw hole
FLZ
FLZ |
Eg ! Eg
mmy = 5mm
[0.16in.] [0.20in.]
Figure 4-7 Dimensions of Size C
Fixing screw: 2 X M4; recommended tightening torque: 1.2 N-m
Weigh: 1.45 kg
Servo drives in size D (rated power: 1.5 kW to 3.0 kW)
Front view Left view Rear view Top view
+ 183 mm (75mm) 71mm
’[3;151;;‘(';_] [137’2% [7.20in.] [2.95in.) oo [52584;;]
[0.20in.]=| [*¥[0.22in.
— 9 szmJﬁ
[©0.18in]
3 3xM4 screw hole m ﬂ
a1 —
ET 1 3=
S8 L L=
[( i
' — I
4mmi =f 5mm
[0.16in.] 10.20in.]

Figure 4-8 Dimensions of Size D

Fixing screw: 3 X M4; recommended tightening torque: 1.2 N-m

Weigh: 1.95 kg
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Servo drives in size E (rated power: 2.0 kW to 7.5 kW)

Front view Left view Rear view Top view
- 78mm
Somm  19mm mm (75mm) 3.07in]
6 e
[352in]  [0.75in.] 9.06in.] 295 02ainT | [Zmm
™ 0.20in.]

© @5mm
©0.20in ]
xM4 screw hole

250 mm
[9.84in.]

el

4m lfe2mm

[0.16in.] [0.20in.]
Figure 4-9 Dimensions of Size E

Fixing screw: 4 X M4; recommended tightening torque: 1.2 N-m
Weigh: 3.75 kg

4.5 Installation Precautions

Table 4-5 Installation Precautions

Item Description

« Install the servo drive vertically and upward to facilitate heat
dissipation. For installation of multiple servo drives inside the
cabinet, install them side by side. For dual-row installation,
install an air guide plate.

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

Installation Method Secure the servo drive to the mounting surface through two to
four mounting holes (the number of mounting holes depends on
the capacity of the servo drive).

o Install the servo drive vertically to the wall, with its front (actual
mounting face) facing the operator.

« The mounting bracket (if needed) must be made of
incombustible materials.

As shown in "4.3 Installation Clearance" on page 57, reserve
sufficient space around the servo drive to ensure a good heat
dissipation through the cooling fan or natural convection. Take
Cooling the heat dissipated by other devices inside the cabinet into
consideration. Install a cooling fan to the upper part of the servo
drive to avoid excessive temperature rise in a certain area,
keeping an even temperature inside the control cabinet.

Ground the grounding terminal properly. Failure to comply may

Groundin
& result in electric shock or malfunction due to interference.
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Iltem

Description

Wiring requirements

As shown in the figure below, route the servo drive cables
downwards to prevent liquid from flowing into the servo drive
along the cables.

Route the cable
connected downwards.

Dust-proof cover
(included in the
standard
configuration)

Insert the dust-proof cover into the communication port (CN3/
CN4) not in use. This is to prevent unwanted objects, such as
solids or liquids, from falling into the servo drive and resulting in
faults.

Each servo drive is delivered with two dust-proof covers inserted
into the communication ports by default. You can place an order
for more dust-proof covers as needed (model: NEX-02-N2B;
manufacturer: PINGOOD).

Note:
« Dust-proof cover: Prevents unwanted objects, such as solids or

liquids, from falling into the servo drive and resulting in faults.
« Dust-proof covers are delivered along with the servo drive. Keep
the dust-proof covers in a proper place.

4.6 Installing the Drive

4.6.1 Mounting the Drive [Functional Safety Model N]

The servo drive supports backplate mounting only.
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Figure 4-10 Backplate mounting

Note

Servo drives in sizes A and C are secured by two screws, with one screw on the top
and the other one at the bottom.

Servo drives in size D are secured by three screws, with two screws on the top and
another one at the bottom.

Servo drives in size E are secured by four screws, with two screws on the top and
the other two at the bottom.

M4 screw, tightening torque: 1.2 N-m
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5

5.1

Wiring

Wiring Precautions

AWarning

Read through the safety instructions in Chapter "Fundamental Safety Instructions". Failure
to comply may result in serious consequences.

L]

Do not use the power from IT system for the drive. Use the power from TN/TT
system for the drive. Failure to comply may result in an electric shock.

Connect a electromagnetic contactor between the input power supply and the
main circuit power supply of the servo drive (R, S and T) to form a structure which
allows independent power cutoff on the servo drive power side. This is to prevent
fire accident caused by continuous high current generated upon fault.

Check that the input power supply of the drive is within the specified voltage
range. Failure to comply may result in faults.

Do not connect the output terminals U, V, and W of the drive to a three-phase
power supply. Failure to comply may result in physical injury or a fire.

Do not connect the motor terminals U, V, and W to a mains power supply. Failure
to comply may result in physical injury or a fire.

The main circuit cable must be away from the motor so that its insulation will not
be damaged by high temperature of the motor surface.

Use the ALM (fault) signal to cut off the main circuit power supply. A faulty braking
transistor may overheat the braking resistor and lead to a fire.

Connect the PE terminal of the drive to the PE terminal of the control cabinet.
Failure to comply may result in an electric shock.

Ground the entire system properly. Failure to comply may result in equipment
malfunction.

After the power supply is cut off, residual voltage is still present in the internal
capacitor of the drive, wait for at least 15 min before further operations. Failure to
comply may result in an electric shock.
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ACaution

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

« Observe the following requirements when the servo drive is used on a vertical axis.

- Set the safety device properly to prevent the workpiece from falling upon warning or
overtravel.

— Ensure the positive/negative polarity of the 24 V power supply is correct. Otherwise,
the axis may fall and cause personal injury or equipment damage.

« Observe the following requirements during wiring of the power supply and main

circuit:

— When the main circuit terminal is a connector, remove the connector from the servo
drive before wiring.

- Insert one cable into one cable terminal of the connector. Do not insert multiple
cables into one cable terminal.

- When inserting cables, take enough care to prevent the cable conductor burrs from
being short circuited to the neighboring cable.

- Insulate the connecting part of the power supply terminals to prevent electric shock.

— Do not connect a 220 V servo drive to a 380 V power supply directly.

— Install safety devices such as a circuit breaker to prevent short circuit in external
circuits. Failure to comply may result in a fire.

- Cut off the main circuit power supply and switch off the S-ON signal after an alarm
signal is detected.

— The main circuit cable must be away from the motor so that its insulation will not be
damaged by high temperature of the motor surface.

« Connect the servo drive to the motor directly. Do not use an electromagnetic
contactor during wiring. Failure to comply may result in equipment fault.

« Do not put heavy objects onto cables or pull cables with excessive force. Failure to
comply may result in cable damage, leading to an electric shock.

o When connecting DO terminals to relays, ensure the polarity of the flywheel diode
is correct. Wrong polarity will result in equipment damage or signal output failure.

o Keep adistance of at least 30 cm between main circuit cables and 1/0 signal
cables/encoder cables. Failure to comply may result in equipment malfunction.

o Use twisted pairs or multi-conductor shielded twisted pairs as the I/0 signal cable
or encoder cable. Failure to comply may result in equipment malfunction.

o The maximum wiring lengths of the 1/0 signal cable and the encoder cable are 3 m
and 10 m respectively.

« Use a power supply filter to reduce the electromagnetic interference on electronic
devices surrounding the servo drive.

o Take proper shielding measures in the following locations to prevent equipment
damage:
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Locations with interference caused by static electricity

Locations with strong electric field or magnetic field

Locations with radioactive rays

5.2 Drive Terminals

erminals of the safety module.

t

This section only describes functional

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

For descriptions of main circuit terminals, CN1, CN2, CN3 & CN4, CN5, CN6, CN7 and CNS8,
see section Wiring Terminals in the Hardware Guide. This user guide only describes compo-
nents of the safety module: CN9, CN10, CN11 and FSoE ID address configuration knob.

5.3 FSoE Connection and Enabling [Functional Safety P]

5.3.1 FSoE Connection and Setting

The hardware connection with Beckhoff safety master station is shown in "Figure 5-2 " on
page 67 . Various topologies such as ring and linear topologies can be achieved.

Safety input
(for example, safety valve)

&

v

. i

Host controller EtherCAT master Safety slave station

Figure 5-2 System network diagram

Note

Recommended master model: The safety drives can be used together with masters that
support EL6900/EL6910. All Beckhoff PLCs support the safety drives.
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5.3.2 Knob Operating Method

Safe Addr

X16

X1

Figure 5-3 Knob

Effective upon next power-on.

Address setting method: The number of the upper knob x 16 + the number of the lower
knob.

5.4 CN6 STO Terminal

5.4.1 CN6 STO Safety Terminal

Terminal Arrangement

4STO2 3STO1

|ICACIICD
@)

224V 1 COM-
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Table 5-1 Pin assignment

Pin No. Description Description
1 COM- STO reference ground
2 24V Internal 24V power supply
3 STO1 Control input for STO1
4 STO2 Control input for STO2

Two isolated inputs are configured to dual-channel inputs of the STO function: STO1/STO2.

To facilitate commissioning, additional pin with supply voltage (+24V) is integrated. The
bridging of the 24 V terminal to STO1/STO2 is needed in case the safety circuit is installed
but no STO function is needed.

Description

e Electrical specifications and connection of the input circuit
This section describes the characteristics of the input signals assigned to the CN6

connectors.

= Specifications

The servo drive operates normally only when the input states of STO1 and STO2 are
both "High" ("1" or "H").

The servo drive does not operate when the input states of STO1 or STO2 are
different or are both "Low" ("0" or "L").

Electrical characteristics of Safety Request Input Signal are as follows:

Item

Characteristics

Description

Voltage range

24VDC (+15%)

Input current

3.6 mA (Typ.)

The input current of STO1
and STO2.

Standards of logic levels

“0"<5V,“1">15V

Digital input impedance

6.6 kQ

Connection example of external 24 V

Servo drive

24V

. STO1

[ STO2
>7

=

COM<

3 7.6kQ
4

11—
7.6kQ

K
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Connection example of internal 24 V

Servo drive

COM-;

o EMC requirements

To avoid short circuit between two adjacent conductors, either use cable with shield
connected to the protective bonding circuit on each separate conductor, or use flat
cables with one earthed conductor between each signal conductor.

Double-shielded or single-shielded twisted multi-pair cable is strongly
recommended.

Fix and ground the cable shield using a piece of conductive metal.

Example of cable clamp:

Cable Shield (remove the sheath)

- E Fix with conductive metal and
\ground the cable guard
Remove the paint
The maximum allowable cable length between the drive and the activation switch is
30m.

Clamp

e Otherrequirements

All wiring must be well protected, routed and clamped where practicable.

It must be assured that there is no pulling or pinching on the cable when installing.
For cabling the DI inputs of the STO, to avoid common cause failure in the cables,
the two channels must be routed through two well-apart routes, or the cable must
be protected with double-shielded methods.

Cable Description
Category Low voltage, df)u ble—shigldet?l or single-shielded
twisted multi-pair cable
Maximum size 0.8 mm? (18AWG)
Minimum size 0.3 mm? (28AWG)

The max. distance between STO input and the

Maximum length operating contact is 30 m
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Applicable servo drives

STO applies to the following servo drives:

si Power Range S WXHXD

ize (kw) tructure e}

A 0.2t0 0.4 Split-type structure 45.5x 170 x 150
C 0.75t0 1.5 Split-type structure 55x170x 173
D 1.5t03 Split-type structure 80x170x 183
E 2to 7.5 Split-type structure 90 x 250 x 230

5.4.2 Wiring Precautions and Requirements
Pre-Inspection Installation

m~

oy

A

Tubular terminal contact area (B) < 8 mm

Connect the terminal in place so that the
contact area is not exposed.

5.5 CN7 Encoder Terminal

5.5.1 Terminal Arrangement

Note

o First encoder: The master encoder.
« Second encoder: The slave encoder when the fully closed loop feature is used.

-71-



Wiring

Terminal Arrangement
. Terminal A . . L A=
Pin No. . Description Pin No. Terminal Definition Description
Definition
Power supply reference
1 A+ 9 GND PPy
ground
o PS- signal of the first
encoder
Encoder pulse phase o DATA- signal of the
At communication
2 A- 10 PS1-/DATA-
encoder
o Gantry
synchronization
signal
3 B+ Encoder pulse phase 11 HALL_U+ Hall signal U
4 B— B+ 12 HALL_V+ Hall signal v
o PS+ signal of the first
encoder
o DATA+ signal of the
communication )
5 PS1+/DATA+ 13 HALL_W+ Hall signal W
encoder
e Gantry
synchronization
signal
6 Z+ 14 PS2+/CLK+ ® PS+/-signals of the
second encoder
Encoder pulse phase K
o CLK+/- signals of the
7 z- zx 15 PS2-/CLK- s
communication
encoder
Encoder 5V power
8 +5V supply (load current Enclosure | PE Shield

lower than 200 mA)
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5.5.2 Wiring Example

5.5.2.1 Communication with the First Encoder

Wiring of ABZ incremental encoder (TTL signal)
Use shielded twisted pairs to match the high input frequency.

Encoder Servo drive CN7

A / 1A1)
2A() &
v
{85 ; o
: 48() J>
v

9GND

8+5V %7
1

GND

+5y

.
N

‘é’/ Shield

e Toreduce noise interference, connect the reference ground of the external encoder to
the GND of the drive. Use shielded cables and connect the shield to the CN7 terminal
enclosure.

e Theinput mode of the external encoder is differential input.

The maximum pulse frequency supported by a phase A/B encoder is 4 Mpps.

The pulse input terminal of a phase A/B encoder supports open circuit detection.

Wiring of Endat2.2/SSI/BiSS-C master encoder

The drive sends a clock signal to the master encoder, which exchanges data with the servo
drive through a DATA signal.
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Encoder

13

adl
g

Drive CN7
mn 5 DATA+
10 DATA- J>
V
I 14 CLK+ ﬂ»
15 CLK-
v
9 GND
- 8 +5V

Wiring of Inovance/TAMAGAWA/Nikon master encoder

Encoder

The master encoder interacts with the servo drive through PS1+ and PS1-.

13

Drive CN7
A 5PS1+
| 10 PS1- J>
v
I 9 GND
) | 8 +5V

based on the following recommendations.

Suppose the current consumed by the motor encoder is 200 mA, you can select the cable

Table 5-2 Recommended cable between the servo drive and linear motor encoder

Cable Size Line Resistance Allowable Length
26AWG (0.13 mm?) 143 Q/km 8.0m
25AWG (0.15 mm?) 89.4 O/km 14.0m
24AWG (0.21 mm?) 79.6 Q/km 15.0m
23AWG (0.26 mm?) 68.5 Q/km 18.0m
22AWG (0.32 mm?) 54.3 Q/km 23.0m
21AWG (0.41 mm?) 42.7 Q/km 29.0m




Wiring

If the consumption current of the motor encoder is higher than 200 mA, you can calculate
the allowable cable length according to the following formula.

L= AU...
|crcoie X2 R

AU is 0.5V, | encoder represents the current consumed by the encoder (see the encoder user
guide for details), and R unit represents the unit resistance (Q/km) of the cable. L2 is the
allowable cable length (in m).

5.5.2.2 Communication with the Second Encoder
The second encoder is connected to the CN7 port (HOF.06 = 1) by default.

Wiring of ABZ incremental encoder (TTL signal)

For details, see " Wiring of ABZ incremental encoder (TTL signal)" on page 73.

Wiring of Endat2.2/SSI/BiSS-C second encoder

The drive communicates with the first encoder normally, that is, the first encoder exists all
the time. In the case of the Endat2.2/SSI/BiSS-C second encoder, the drive sends clock
signals to the encoder and the encoder exchanges data with the drive through DATA
signals.

For details, see " Wiring of Endat2.2/SS1/BiSS-C master encoder" on page 73.

Wiring of Inovance/TAMAGAWA/Nikon second encoder

The drive communicates with the first encoder normally, that is, the first encoder exists all
the time. In the case of the Inovance/TAMAGAWA/Nikon second encoder, the encoder
exchanges data with the drive through PS2+ and PS2- signals.

Encoder Drive CN7

% ) 14 PS2+
v/ 15 PS2- J>
9 GND
%7 — 8 +5V
5
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Suppose the current consumed by the motor encoder is 200 mA, you can select the cable
based on the following recommendations.

Table 5-3 Recommended cable between the servo drive and linear motor encoder

Cable Size Line Resistance Allowable Length
26AWG (0.13 mm?) 143 Q/km 8.0m
25AWG (0.15 mm?) 89.4 O/km 140 m
24AWG (0.21 mm?) 79.6 Q/km 150 m
23AWG (0.26 mm?) 68.5 Q/km 180m
22AWG (0.32 mm?) 54.3 Q/km 23.0m
21AWG (0.41 mm?) 42.7 Q/km 29.0m

If the consumption current of the motor encoder is higher than 200 mA, you can calculate
the allowable cable length according to the following formula.

" 2R

AU is 0.5V, | encoder represents the current consumed by the encoder (see the encoder user
guide for details), and R unit represents the unit resistance (Q/km) of the cable. L2 is the

allowable cable length (in m).
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5.5.2.3 Connection with the Hall Sensor

Hall sensor

Drive

3.3V

Hallu+ 114.7K E

4|>Hallu

10k | 220PF

33y = OND

Hallv+_1p4.7K %

<l>Hallv

10K I 220PF

1 GND
3.3V

Hallw+ 134.7K %

4|>Hall

5V

[

14 TT

[

GND

15 l

Note

1. To reduce noise interference, connect the reference ground of the sensor to the GND of
the drive. Use shielded cables and connect the shield to the CN7 terminal enclosure.

2. The input mode of the Hall sensor is single ended input.
3. The total load current cannot exceed 200 mA when No. 8 and No. 14 pins are used

together.

4. When the input mode of the external Hall sensor is differential input, see the instructions
of the encoder signal adapter box.

5.6 CN8 Brake and PTC Input Terminals

5.6.1 Terminal Arrangement

P@ZO

PTC

BK+ |3

_BK| 24V_BK |5
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Pin No. Description Description Pin No. Description Description
Motor
temperature Onboard 24V,
1 PTC feedback 2 COM- COM
input
3 BK+ Brake+ 4 BK- Brake—
External
5 24V_BK | power supply 6 com_pk | Brake24V,
CoM
for the brake
5.6.2 Wiring Precautions and Requirements
Pre-Inspection Installation

2

Tubular terminal contact area (B) < 8 mm

Connect the terminal in place so that the

contact area is not exposed.
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5.6.3 Wiring Example

5.6.3.1 PTC Wiring Example
Servo drive

PTC | 1

PTCKH / CoOM— | 2

Figure 5-4 PTC wiring diagram

Note

« Theresistance range triggering PTC circuit overtemperature operation is 1.8 kQ to
3.85 kQ. When selecting PTC, note that the PTC resistance value must be less than
1.8 kQ when the PTC does not operate, and larger than 3.85 kQ when the PTC
operates for overtemperature.

o Only switching thermistors are supported. Connect the shielded cable between
the servo drive and the motor properly during wiring.

5.6.3.2 Brake Wiring Examples

The brake is used to prevent the motor shaft from moving and lock the position of the
motor and the motion part when the drive is in the non-operational status.

Prevent the workbench from moving due to external force

External force Servo Motor #| Servo Motor
\ (built-in brake) ¢ (built-in brake)
\ I\ Prevent movement 7
(—\ { ' \}mmmmmmmmummm@ m / after power-off
. ru)
)

Figure 5-5 Application of the brake
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ACaution

Use the built-in brake for position-lock purpose only. Do not use this brake for any
other purposes (such as braking) other than position-lock in the stop state.

The brake coil has no polarity.
Switch off the S-ON signal after the motor stops.

When the motor with brake runs, the brake may generate a click sound, which
does not affect its function.

When brake coils are energized (the brake is released), flux leakage may occur on
the shaft end.

Keep away from the area around the motor when using a magnetic sensor.

The connection of the motor brake input signal has no polarity. You need to prepare a
separate 24 V power supply to ensure that the control power supply is separate from the
brake power supply. The following figure shows the standard wiring of the brake signals
(BK) and the brake power supply.

U
3-phase 220VAC _ — | EMC | S v
3-phase 380V AC filter w Motor
[ W T @ |

Drive

. R

+24V ]

j Ext. +24V DC

CNS8 COM—AT power
E&* Brake

Pay attention to the following precautions during wiring:

When determining the length of the motor brake cable, take full account the voltage drop
caused by cable resistance. The input voltage must be 24 V£10% to enable the brake to
work properly.

Note

In the standard environment, the number of brake outputs at the drive side can
reach at least 5 million. For details on the standard environment, see "4.2
Installation Environment Requirements" on page 56.

The brake must not share the power supply with other electrical devices. This is to
prevent a malfunction of the brake due to a drop in the voltage or current when
other electrical devices work in tandem.

Use cables with a cross-sectional area above 0.5 mm?2.
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5.7 Expansion Safety Function Terminals CN9&CN10

CN9 CN10

o L 1o L

S8 oo s

14

T

Figure 5-6 Description of pins of CN90 and CN10

Table 5-4 Description of CN9 pins

.. X Descrip .
No. | Description Function No. " Function
ion
Common DO3
1 DO3- output (-) 2 DO3+ Common DO3 output (+)
3 DO2 Safety DO2 output 4 DO1 Safety DO1 output
24V power supply of Output reference ground
> DO24VA DO1 and DO2 6 DOOVA of DO1 and DO2
DIA reference .
7 COM ground 8 DI5A_IN | Safety DI5A input
9 DI4A_IN | Safety DI4A input 10 DI3A_IN | Safety DI3A input
11 DI2A_IN Safety DI2A input 12 DI1IA_IN | Safety DI1A input
13 PE Grounding 14 - -
Table 5-5 Description of CN10 pins
No. | Description Function No. | Description Function
1 DOG6- E;)mmon DO output 2 DO6+ Common DO6 output (+)
3 DO5 Safety DO5 output 4 DO4 Safety DO4 output
24V power supply of Output reference ground
> Do24vB D04 and DO5 6 DoovB of DO4 and DO5
7 COM DIB reference ground 8 DI5B_IN | Safety DI5B input
DI4B_IN | Safety DI4B input 10 DI3B_IN | Safety DI3B input
11 DI2B_IN Safety DI2B input 12 DI1B_IN Safety DI1B input
13 PE Grounding 14 - R
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Basic DI information

Item

Description

Five dual-channel digital inputs

Voltage: 24 V DC*+15% (must be powered
by SELV/PELV power supply)

Assignment of logic levels

low level: "0" <3V
High level: "1">15V

Switches contact

Only supports normally closed switch
contact

Current consumption of single DI

10 mA max (dual channel)

Maximum allowable cable length between
drive and safety switch

30m

Basic DO information

Item

Description

Four single-channel digital outputs

Maximum output current: 50 mA per
channel

Voltage: 24 V DC*+15% (must be powered
by SELV/PELV power supply)

Two common DO outputs

Maximum output current: DC 50 mA
Maximum allowable external voltage: DC 30
\

Safe state

OFF

DO open circuit/OFF

Maximum output voltage: 2.4 V

Maximum allowable cable length between
drive and safety switch

30m

The status of SSM can be indicated by predefined parameters using DO1, DO2, DO4, and

DO5

Note

Open/OFF means the DO is in open circuit state, and closed/ON means the DO can conduct

output current.
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Wiring Precautions

DI Wiring Requirements

Care must be taken in wiring to avoid introducing 24V and DI short circuit failures.
The following recommended method or method with equivalent effect may be used.
Do as follows:

o Insert 0V between 24 V and DI signal line using a flat cable.

« Use shielded wires for 24 V and DI respectively, with the shield connected to PE.

Care must be taken in wiring to avoid introducing short circuit failure between the dual
channels (DIxA and DIxB) of the same DI.

The following recommended method or method with equivalent effect may be used.
Do as follows:

o Insert 0 V between DIxA and DIxB signal lines using a flat cable.

» Use shielded wires for DIXA and DIxB respectively, with the shield connected to PE.

Care must be taken in wiring to avoid introducing short circuit failure between different
DIs (DIx and Dly).

The following recommended method or method with equivalent effect may be used.
Do as follows:

o Insert 0V between 24V and DI signal line using a flat cable.

« Use shielded wires for DIx and DIy respectively, with the shield connected to PE.

DO Wiring Requirements

Care must be taken in wiring to avoid introducing 24V and DO short circuit failures.
The following recommended method or method with equivalent effect may be used.
Do as follows:

o Insert 0V between 24V and DO signal line using a flat cable.

o Use shielded wires for 24 V and DO respectively, with the shield connected to PE.

Care must be taken in wiring to avoid introducing short circuit failure between different
DOs (DOx and DOy).

The following recommended method or method with equivalent effect may be used.
Do as follows:

o Insert 0 V between DOx and DOy signal lines using a flat cable.

o Use shielded wires for DOx and DOy respectively, with the shield connected to PE.

Note

For basic information about DI/DO, see " Basic DI information” on page 82 and " Basic DO in-
formation" on page 82.
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System wiring diagram of CN9 and CN10

Servo drive
77777777777777777777777777777777777777777777777777777 ‘
! CN9 |
| Ext. +24VDC |
Bt 24V | Safety DO 5 | Do24va [
|
! |
L ! DIIA |
: Relay |
I 4401 LN }
| 4kQ « |
e > I
! |
! I
! |
L : DAL 10 | 33KO Relay :
| 33k0 3poy !
| it |
| 4kQ
33k DOOVA !
|, oeago | 2k | 6 D00 !
| 2kn EXt 0V !
| Relay |
|
DIsA 8 33k0 Ext. +24 VDC |
I ' Standard DO 2 MJ |
| comal7 33k —~ :
$ ! |
Ext.0V ! 1/ DO3- i
! |
! |
| Ext.0V |
e
: Safety DO Ext. +24VDC
I 5 | D024vB
|
|
DI1B.
e | Relay
! 44004 NI
| 4kQ «
L 1 D284 >
|
I
|
L ! DI3B Relay
. oisy
! 34005 LI
| -
! 4kQ
| 1 ous 6| DOOVB
| ~
i Ext. 0V
| Relay
|
| osefs | 33k Standard DO 2| o6+ [Ej Ext. 124VDC
L N
|
| comB|7 323 kO : i 1
|
| 1) DO6-
| < ﬁ
!
| Ext.0V
|
Safety Digital Input

The circuits for DI1 to DI5 are the same. When DI1A and DI1B are connected at the same
time, a safety DI is formed. The following description takes DI1 circuit as an example.



Wiring

Servo drive
Ext.+24V
_CN9}
i T 33k0
[DuAl1p ) 33K ]
1 L 43k *:<
jLCOM 7 K i
CN10
**** [137 33k
Ext.0V | Dl 123 3.3k ]
com|y | ama |7
icomal7 | 43kQ |
‘

The safety Dl is a source type input. Please make reasonable wiring according to the

characteristics of the load circuit.

Common Digital Output

The circuits for DO3 and DO6 the same. The following description takes DO3 circuit as an

example.
o The host controller provides relay input.
s Correct wiring:

Servo drive

Ext. +24 VDC
Relay
E
2 ., D03+
1 | DO3-
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Note

When the host controller provides relay input, a flywheel diode must be installed; other-
wise, the DO terminals may be damaged.

For the external voltage and current range of the DO, see " Basic DO information” on page
82.

= Wrong wiring:

Servo drive

Ext. +24 VDC

N No relay

\ Beov X
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Servo drive
Ext. +24 VDC
Relay
((/ |
2 Incorrect flywheel diode polarity
: 1 | DO3-
i\s
Ext.0V ®

e The host controller provides optocoupler input:
s Correct wiring:

Servo drive

Ext. +24 VDC

Optocoupler
—

igdl

2./, DO3+ (

1 ) DO3-

Ext.OV@

= Wrong wiring:
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Servo drive

Ext. +24 VDC

% No current limiting resistor

Optocoupler

1=

Ext.0V ®

Safety Digital Output

The circuits for DO1, DO2, DO4, and DO5 are the same. The following description takes DO1
circuit as an example.

The safety DO is a drain output. Please make reasonable wiring according to the
characteristics of the load circuit.

e The host controller provides relay input.

s Correct wiring:
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Servo drive

Ext. +24 VDC
D024VAT

(&3]

4/, D01

6 DOOVA

Relay

™\

EXt.OV

Note

When the host controller provides relay input, a flywheel diode must be installed; other-
wise, the DO terminals may be damaged.

For the external voltage and current range of the DO, see " Basic DO information" on page
82.

= Wrong wiring:
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Servo drive

(&

Ext. +2
D024VAT

<
m DO1

&
&

C
Ny

N/

6| DOOVA -

Ext. OV

Servo drive

DO

Ext. 424 VDC
D024V,

%ﬁo

(J 6
S

Correct wiring:

I No relay

I
7

X

Incorrect flywheel diode polarity

Exti.?O Vv ®

o The host controller provides optocoupler input:
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Servo drive

Ext. +24 VDC
Doz4VAT

(&3

4, D01

(o2}

DOOVA Optocoupler

=
©

Ext. OV

Note

Minimum current limiting resistor resistance R = (External power supply specification 24—
0.75-0.75-Vf specification of optocoupler)/If specification of optocoupler.

= Wrong wiring:

Servo drive

Ny

o

Ext. +2 gc&
DO24VA

| % No current limiting resistor

_-' Optocoupler

=
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5.8 CN11 24V Terminal

Note

The CN11 24V standby power input terminal is only available in functional safety and
standby power-enabled products.

Terminal Arrangement

(227}

PZEO LZ@

Pin No. | Descrip Description Pin No. | Descrip Description
tion tion
1 GND_BP |0V input of the 2 24V_BP |24 Vinput of the
backup power backup power supply
supply

Description

Models with backup power can have separate power supply to the control circuit. When the
main circuit is not energized, 24V BP supplies power to the control circuit to maintain
functions like programming, parameter configuration in the software tool, and
communication. The operating panel of the drive shows "nrd.1" under this circumstance.

Table 5-6 Power input specifications

Item

Specification

Power input range

Voltage: 24 V DC+15% (must be SELV/PELV
power supply)

Power of the external power supply

=50W
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Wiring
As shown in the following figure.
Servo drive CN11
Ext.24V
T 224V_BP T
1GND_BP
Ext.0V
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6 Expansion Safety Functions

6.1 General

The combination of the safety module, SV680N-INT drive and safety motor can achieve the
following safety functions:

Safety Function Function

The STO function immediately shuts off the torque or force output of
the motor based on an input signal from an external device. This
STO function corresponds to stop category 0 of IEC/EN 60204-1. If the
motor is running when the STO function is activated, it coasts to a
stop.

The SBC function provides a safe output for controlling external

SBC brakes.

The SS1 function starts deceleration based on an input signal from an
external device. After a preset period of time elapses or zero speed is
achieved, the STO function will be triggered. This function
corresponds to stop category 1 of IEC/EN 60204-1.

SS1

The SS1 function starts deceleration based on an input signal from an
external device. After a preset period of time elapses or zero speed is
achieved, the SOS function will be triggered. This function
corresponds to stop category 2 of IEC/EN 60204-1.

SS2

The SOS function monitors whether the motor stops within the
SOS prescribed range for the stop position. The drive is in the closed-loop
control mode, and can therefore withstand external forces.

The SLS function monitors whether the motor speed exceeds a preset
SLS speed limit. When the speed is over the limit, torque of the motor will
be shut off immediately.

The SDI function prevents the motor shaft from moving in an
SDI unintended direction. If the motor rotates in an impermissible
direction, the drive stops the motor as quickly as possible.

The SSM function provides a safe output signal to indicate whether the
motor speed is below a prescribed limit to identify, for example, a
standstill. The servo provides a safe output signal for further
processing.

SSM

Different from other functions, the SS1-t function in STO, SBC, and SS1 can be used with a
non-safety motor.

e When using a safety motor, the SS1-r/SS2/SOS/SLS/SDI/SSM function is allowed after
setting H20.80 = 1.
e H20.80 can only be set to 0 when no safety motor is used.
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Note

« Software version of H20.00 = 1.10: By reading the safety encoder software version
number of H00.04, the safety motor position feedback monitoring is automatically
turned on.

« safety module software version of H20.00 = 1.20 and above : Enable safety motor
position feedback monitoring by setting safety parameter H20-80 = 1.

To use safety functions of the safety module related to speed and position, you must use an
Inovance S6 motor and set H20-80 = 1.

You can choose to trigger the safety functions either locally or through FSoE by setting
parameter H20.01. The FSoE mode is only applicable to the SV680N-INT servo drive. For a
pulse servo drive, you must choose the local mode.

Related parameters:

Parame . Change
Name Value Default Unit Page
ter Mode
H20.01 | Safety 0: Locally triggered 0 - At stop "H20_en.01" on
function 1: FSoE triggered-SRA page 236
trigger 3: FSoE triggered-nSRA
selection

When the local mode triggers the safety function, you can configure the safety DI to a safety
function (such as STO, SS1 or SS2) and control the function through on and off of the safety
DI. You can also configure the DO to a safety function (such as STO, SOS, or SSM). The DO
output is active when the corresponding safety function is triggered.

When you choose to trigger the safety functions through FSoE, you need to configure the
PDO mapping. The RPDO transfers data from the master to the slave. You can control the
triggering of a safety function by setting the bit in RPDO corresponding to the safety
function. The TPDO feeds back data from the slave to the master. The safety module feeds
back the current safety function state to the host controller through TPDO.

Note
« When the safety functions are configured to be locally triggered, the TPDO does
not update;

« You cannot use the DI and DO functions of the CN9 and CN10 after choosing the
FSoE mode to trigger safety functions, but you can still use the STO terminal CN6.

Priority of safety functions

When several safety functions are activated simultaneously, the following priority applies:
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e STO has priority over SS1 and SS2.
o SLS/SDI/SSM are independent of each other.

When a safety function overrides another, this does not cancel the request for the
overridden safety function. Therefore, the overridden safety function is restarted after other

safety functions are completed.

6.2

Software Parameter Configuration

You can configure the safety parameters in "InoDriverShop" tool on the parameter list or on

the graphic user interface of corres
configured.

Work space

-INT 1iSafety p

ponding safety function. The object dictionary cannot be

-

Seleot axiz

41 T

82 safety functions

88 Mode selection

SBC (Safe brake control)

88 551/552 (safe stop Usafe
2 ss1/ss2stop mode:
82 ss1/552 monitor mode

Upload

Speed

SS1/S52 ramp-to -stop reference speed

[0 ] rom(s0-&660) 200y

£2 Overlimit moritor s
28 505 speed monitor

508 positon moritor

88 5L (safely-imited speed)
&8 DI (safe drection)

88 S5M (Safe speed monitor)
82 DI/DO settings

i Parameter st

SS1/SS2 zero speed threshold

B onca-ein 200) [~

ggEeegoggraccooee

o STOP
Chance passvord| [ Secwity Fanstion restore fastory | [Sere rasive| [spen vesive
Stop parameter settings
$51 trigger-to-STO delay time!
$51 twigger $52 triggerto-SOS delay time
: B mGiesE) |
I 1
----- RECES N |
| RN | STOstate!
| ‘ So | | SOs sue
o | -

| | Y |

| | I
! | Se | |
| . |
| SS1/SS2 zero speeditireshold time |
| ms(0-65535) 3) S |
| | | N

e I~
| SO

| | | | ~o
| I h | S

L Time

D

551/ 5S2 ramp-to-stop deceleration time 1

ms(1-65535) 35)

1. On the parameter list, select a parameter you want to configure and then click Upload to
read the value of the selected parameter.
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& Froject Select axiz [t | [ vovalent Voload | [Change password| | Security function restore factory | |Save recipe| |Open recipe
2 sveso-Tr afety functions Select all

59 Open Paran File Wode selecton Y Parsncte... |Deseription Setting value |Carvent value  |Defalts [ ——
1 0pen vave data £ile SBC (Safe brake contral) HHDOD  Sefety modie software... [ 0.0 000 000 s
(@ Continavus Oz 551/552 (Safe stop 1/Safe H20.01 Safety functon = 0[0: Local trigger] 0 ] 3
(& teigeer Setting 505 speed moritor e Tt 0 0 :

= . 505 positon moritor g :
[£) Paren Monitor P H20.04 opo: 0 1
@) Multimachine parsmeter nanagen SLS (Safely dmited speed) 120,05 op o 1

501 (Sfe drection : nacth
L e svoour-m.s « ) H20.06 0[0: Inactive] 0 1
. S5M (safe speed moritor) 2. o 1 s
Faran List DI/DO settngs H20.09 0 1 s
B Motor managenent Library arameter bt #20.10 0 1 s
@ Current Loop adjustnent pa i 2 9
e H20.12 o 1 s
5 Tuning H20.14 ‘Safety module DI1inco... 0 s 6
B Motor parameters H20.15 Safety modue DI2inco... 0 5 6
& 10 Setting H20.16 Safety mode DI3 nco... 0 5 0
o 706 H20.17 ‘Safety module DI4 inco... o 5 6
bl H20.18 Safety modue DIS inco... ] 5 6
4 Reset to zero H20.20 Safety modie DO1 fun... op: ol &
11 Safety pursmeters W21 SafetymodieDO2fin. o: 0 '
e 20,22 Safety modue DO3 fun... op o 1
-~ H20.23 ‘Safety module DO4 fun... ofo: 0 1
Q Wechanical anelysiz H20.24 ‘Safety module DOS fun. 0[0: Inactive] 0 1
Q) Hizh performance tuner H20.25 ‘Safety module DO6 fun. 0[0: Inactive] 0 1
& Fally closed Loop function 4 H20.28 STO trigger-to-S8C ack...  — o ~30000 3
© Contrast utput H20.29 551/ 552 stop mode — 0[0: Stop according. 0 1
=4 onrast ot H20.30 551/552 ramp-to-stopr. - 0 80 ]
- Device Infornation H20.31 S51/SS2ramp-tostop ... — 0 1 6
& Blackox 20,32 SS1monitor mode: - oo-ss1-] ) o 1
H0.33 = 1000 0 s
Foult Managenent

4 = H20.34 — 0 10 1 ]
94 Dymamic brake neasurenent e - o o a d
3 Process section wizard H20.36 - 0 i) s 6
e H20.37 SSUsS2rampmonitor ... — o 1000 & B

Any changes to any safety parameters take effect only at next power-on.

2. Enter a value for the safety parameter and click Download. A password verification dialog
pops up. In the pop-up dialog, enter the password (Default:11111).

Select axis ds1 ([ powloed ) | upload | [Change password| | security function restore factory | [Save recipe| [Open recipe
%2 Safety functions [select all

T I |Parameter... |Description Setting value Current value Defaults Minimn value Mexin

o e stoy 1001 H20.00 Safety module software version — 0 0.00 [J 65531

551/552 (Safe stop 1/Safe stoj X c X X £

505 speed monitor 02 H20.01 Safety function trigger selection 0[0: Local trigger] 0 0 3

505 position monitor 03 H20.02 Safety module DI1 function selection 1[1-5T0] 0[0: Inactive] 0 0 1

SLS (Safely-limited speed) 04 H20.03 Safety module DI2 function selection 0[0: Inactive] 0 0 1

SDI (Safe direction) [] 005 H20.04 Safety module DI3 function selection 0[0: Inactive] 0 0 1

fﬁ%f?ﬂi?ﬁf“ monitor) |7 006 H20.05 Safety module DI4 function selection [ . 0 1

ekt [Joo7 H20.06 Safety module DIS function selection | Password verification X 0 1

[T 008 H20. Safe module DI1 nolse filer time | 1 500
[ 009 H20.00 Safe module DI2 noise filter time 1 500
[Jo10 H20.10 Safe module DI3 noise filter time | 1 500
o1t H20.11 Safe module DI4 noise fiter time 1 500
ot H20.12 Safe module DIS noise filter time. | P1e3s€ enter password |0 1 500
[Jo13 H20.14 Safety module DI1 inconsistency-toler| 5 60000
[Jo14 H20.15 Safety module DI2 inconsistency-tole 5 60000
[[Jo1s H20.16 Safety module DI3 inconsistency-toler| 5 60000
o6 H20.17 Safety module DI4 inconsistency-toler} o Cell 5 0
[[Jo17 H20.18 Safety module DIS inconsistency-toler| 5 60000
[Jo18 H20.20 Safety module DO1 function selection| 0 14
[Co1o H20.21 Safety module DO2 function selection 0 14
[[] 020 12022 Safety module DO3 function selection 0[0: Inactive] 0 0 14
[T o21 H2023 Safety module DO4 function selection 0[0: Inactive] 0 0 14
[ 022 H2024 Safety module DOS function selection 0[0: Inactive] 0 0 14
[]023 H20.25 Safety module DO6 function selection 0[0: Inactive] 0 0 14
[ 024 H2028 STO trigger-to-SBC aclve delay time 30 30 -30000 30000
[[Jo2s H2020 551/ 552 stop mode 4[1: Stop by host co... 0[0: Stop accordingt... 1 0 1

value is written into the safety module.

3. A confirmation dialog pops up. Make sure the value entered is correct and click OK. The

Select axis Ais1 Down Upload ange password| | tion restore factor Save e
Bfﬂvdlund‘mns [ISelect all Parameter confirmation

Mode selection =

SBC (Safe brake control) | [Fesaneter.... [Des : Maximun value Uni

351/552 (Safe stop 1/Safe stof H20.00 Safel | parameter Name  Description Confirm the written value 65535

505 speed monitor Lai Safel Safety module DI1 function selection 3

505 position monitor H20.02 Safel 1

SLS (Safely-limited speed) H20.03 Safel 11

DI (Safe direction H20.04 Safel 1

55M (Safe speed monitor)

Ay 2005 sl i
Parameter list

H20.08 Safe 500 ms
H20.00 Safe 500 ms
H20.10 Safe 500 ms
H20.11 Safe 500 ms
H20.12 safe 500 ms
H20.14 Safel 60000 ms
H20.15 Safel 60000 ms
H20.16 Safel 60000 ms
H20.17 Safel 60000 ms
H20.18 Safel 60000 ms
H20.20 Safel 14
H20.21 Safel 14
H20.22 Safel 14
H20.23 Safel 14
H20.24 safel | ¢ B 1
H20.25 Safel 14
H20.28 STO| oK Cancel 30000 ms
H20.20 ss1/ 1
H0.30 1 — 6000 mn
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Select axis  [Adsl -] [ Downlea Upload Open recipe
afety funcions ISelect all
2 Mode seection I |Parameter... |Description Setting value Current value |Defaults Mininum value Vaxiua value
el | o Lo Sy ot e .. £ o e
05 speed monitor H20.01 Safety function trigger sel. 0[0: Local trigger] 0 0 3
0 positon monitor 120,02 Safety modile DI1 funct.. 0[0: Inacive] 0 0 1
L5 (Sofely-imited speed) 120,03 Sofety modle DI2 fundii 0[0: Inacive] 0 0 11
DLl dredon) H20.04 Safety modhule DI3 fundti 0[0: Inactive] o o 1
e speed monitor)
1100 stings K200 ey modlo i PODMEISHOD <o i
aremeter st H20.08 Safe module DI ol 1 500
120,09 Safe module DI2 ol 1 500
e nog Download Need to re-pawer on to take effect 0 50
H20.11 Safe module D14 noig 1 500
120,12 Safe module DIS ol 1 500
H20.14 Safety mochle DI1 in 5 60000
H20.15 Safety module DI2 in s 60000
Cos Haoe Safety modile DI3 5 50000
Tote Ha0.17 Safely mocile DId incons... — 10 10 5 60000
H20.18 Safety modhe DIS incons. 10 10 s 60000
120.20 Safety modile DO unc. 0[0: Inactive] 0 0 14
H20.21 Safety modile DO unc. 0[0: Inactive] 0 0 14
12022 Safety modle DO3 unc. 0[0: Inactve] 0 o 14
120.23 Safety modile DO unc. 0[0: Inactive] 0 o 14
H20.2 Safely modile DOS unc. 0[0: Inactive] 0 0 14
H20.25 Safety modhle DO furc. 0[0: Inactive] 0 ) 14
120.28 STO tigger-to-SBC active... -30 -30 30000 30000
120,20 $51//552 stop mode 1112 Stop by host co... 0[0: Stop according .. 1 1

4. If you click Cancel,

Unit

ms

or fail to click OK within 10 seconds, you are prompted that the
modification is canceled. The value will not be written into the safety module.

Select axis  [wst -] [ Dowiload | | ] [ fu tore factory | [Save recipe
Safety funcions Dselect all
Mode selection Paaneter. .. Description Setting value Current value Defaults Minimm value Maximm value
o e sy L] 001 H20.00 Safety module softvare version 120 000 000 655.35
505 speed moniter 12001 Safety funcion trigger selection - 0[0: Local trigger] 0 0 3
505 positon moritor 12002 Safety module DI functon selecton 111-570) 0[0: Inactive] 0 0 1
SLS (Safely-limited speec) +20.03 Safety module DI2 functon selecton 0[0: Inactve] 0 0 11
SDI (Safe direction) 1H20.04 Safety module DI3 function selection  ———————————————i0- Inagtive] 0 0 1
55M (Safe speed monior) 12005 Safety module D14 function selection | InoDriverShop X five] 0 0 1
& DUDO setings 120.06 Safety module DIS function selection frive] 0 0 1
12008 Safe module DI1 nolse fier time 5 1 500
120,09 Safe module DI2 noise fier time User canceled modiication 5 1 500
120,10 Safe module DI3 noise fier time 5 1 500
120,11 Safe module DI4 noise fier time 5 1 500
120,12 Safe module DIS noise fiter time 5 1 500
120,14 Safety module DI Inconsisency-tolerant 10 5 50000
120,15 Safety module DI inconsistency olerant 10 5 60000
120,16 Safety module DI Inconsistency olerant 10— 10 5 50000
12017 Sefety module DI4 inconsistency-tolerant 10 5 60000
12018 Safety module DIS inconsistency tolerant 10 5 50000
12020 Safety module DOT funcion selection ) 0 14
12021 Safety module DO2 function selection 0 14
12022 Safety module DO3 funcion selecion 0 14
12023 Safety module DO function selection 0 14
12024 Safety module DOS function selection 0 14
12025 Safety module DOG function selecion 0 14
12028 STO trigger-to-SBC actve delay time - E 30000 30000
12020 S5/ 552 stop mode 111 Stop by hostco... 0[0: 0 1
5. To reset the safety parameters, click Safety function restore factory.
Select axis  AdsL = [ oomload | [ upload Change password| | Security function restore factory | |Save recipe| |Open recipe
2 Safety functions Select all
Parameter. .. |Description Setting value Current value Defaults Minimn value Vaximm value
oot H20.00 Safety module software v... |2 120 0.00 0.0 655,
H20.01 Safety function trigger sel.. — 0[0: Local trigger] 0 0 3
120.02 Safety module DI1 fundi... 1[1-STO] 0[0: Inactive] 0 0 11
120.03 Safety module DI2 fundt... — 0[0: Inactive] 0 0 1
120.04 Safety module DI3 funi.. 0[0: Inactive] 0 0 11
120.05 Safety moduleDf | ___ 0 1
20,06 Safety module p| "OPTVerShop X 0 1
120.08 Safe module DI 1 500
120.00 Safe modle DI2 _ 1 500
TE0NG cofomodule pry The safety parameter i restored to the factory:Success o 5
[ott Ha0.11 Safe modle DI4 1 500
H20.12 Safe modle DIS 1 500
H20.14 Safety module D) 5 60000
H20.15 Safety module D) 5 60000
H20.16 Safety module DI 5 60000
H20.17 Safety module DI4 incons.. 10 10 5 60000
H20.18 10 10 5 50000
H20.20 0[0: Inactive] 0 0 14
H20.21 0[0: Inactive] 0 0 14
H20.22 0[0: Inactive] 0 0 14
H20.23 Safety module DO fundli.. 0[0: Inactive] 0 0 14
H20.24 Safety module DOS functi.. 0[0: Inactive] 0 0 14
H20.25 Safety module DOS fun 0[0: Inactive] 0 0 14
H20.28 STO trigger-to-SBC actve... — 3 30 ~30000 30000
H20.20 551/ 552 stop mode 111: Stop by host co...  0[0: Stop according t... 1 0 1

6. To change the safety password, click Change password. In the pop-up password

verification dialog, enter the current password. The verification is passed. Then in the

pop-up new password dialog, enter the new password (range: 1 to 65535).
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Select axis

Safety functions

Mode selection

SBC (Safe brake control)
551/552 (Safe stop 1/Safe sto]
505 speed monitor

505 position monitor
5L (afely-limited speed)
SDI (Safe direction)

55M (Safe speed monitor)
DI/DO settings

= Parameter list

- Download Upload Change password| | Security function restore factory | |[Save recive| |Open recive

[Jselect all
Paraneter. .. |Description Setting value Current value Defaults Minimun value Naximn value Unit
120.00 Safety module software v... == 1.20 0.00 0.0 655.35
H20.01 Safety function trigger sel. 0[0: Local trigger] 0 0 3
H20.02 Safety module DI1 functi 0[0: Inactive] 0 0 1
2003 Safety module DI2 fundti. 0[0: Inactive] 0 0 11
120.04 Safety module DI3 fncti_ — 010: Inac a 0 11
H20.05 Safety module DI4 f{ password verification X 0 11
H20.06 Safety module DIS 0 1
H20.08 Safe module DI n 1 500 ms
120.00 Safe module DI2 nof 1 500 ms
H20.10 afe module DI3 n 1 500 ms
H20.11 Safe module DI4 no|  Please enter password |0 1 500 ms
H20.12 Safe module DIS n 1 500 ms
H20.14 Safety module DI1 i 5 60000 ms
H20.15 Safety module DIZ i 5 60000 ms
H20.16 Safety module DI3 i oK Cancel 5 60000 ms
H20.17 Safety module DI4 i 5 60000 ms
H20.18 Safety module DIS i 5 60000 ms
H2020 Safety module DO1 0 14
120,21 Safety module DO fimch 00" Tnactive] 0 14
H2022 Safety module DO3 fundti 0[0: Inactive] 0 14
H20.23 Safety module DO4 funct 0[0: Tnactive) 0 14
H2024 Safety module DOS fundti 0[0: Inactive] 0 14
120.25 Safety module DO6 fundii.. 0[0: Inactive] 0 14
H2028 STO trigger-to-SBC active 30 ~30000 30000 ms
H20.29 551/ 552 stop mode 101: Stop by host co... 0[0: Stop according 0 1

7. The confirm password dialog pops up and then enter the new password again. Make sure
the new password and the confirm password are the same.
If they are different, the password change fails.

Select axis s

fety functions
Mode selection
SBC (Safe brake control)

S position monitor
SLS (Safely-limited speed)
DI (Safe direction)

S5M (Safe speed monitor)
DI/DO settings

= Parameter list

m

Select all
Paraneter.
H20.00
H20.01
H20.02
H20.03
H20.04
H20.05
H20.06
H20.08
H20.09
H20.10
H20.11
H20.12
H20.14
H20.15
H20.16
H20.17
H20.18
H20.20
H20.21
H20.22
H20.23
H20.24
H20.25
H20.28
H20.29

Description
Safety module software version
Safety function trigger selection

Setting value

Current value

1.20
0[o:

Local trigger]

Safety module DI1 functf
Safety module DI funct|
Safety module DI3 functf
Safety module DI4 funcf
Safety module DIS functj
Safe module DI1 noise fi
Safe module DI2 noise fi
Safe module DI3 noise fi
Safe module DI4 noise fi
Safe module DIS noise fi
Safety module DI1 incorn
Safety module DI2 incon
Safety module DI3 incon

Change password

Enter the password again|0

Cancel

X

Safety module DI4
Safety module DIS inconsistency-tolerant
Safety module DO1 function selection
Safety module DO2 function selection
Safety module DO3 function selection
Safety module DOA function selection
Safety module DOS function selection
Safety module DOG function selection
STO trigger-to-SBC active delay time
551/ 552 stop mode

6.3 Safety DI/DO Function

6.3.1 Safety DI Function

DI Function Selection

1[1: Stop by host co...

o

oo:
ao:
olo:
olo:
oo
oo

30
0fo:

Inactive]
Inactive]
Inactive]
Tnactive]
Tnactive]
Inactive]

Stop according t...

Defaults Mininun value Vaximm va
0.00 0.00 655.35
0 0 3

0 0 11

0 0 11

0 0 11

0 0 11

0 0 11

5 1 500
5 1 500
s 1 500

5 1 500
5 1 500
10 5 60000
10 5 60000
10 5 60000
10 5 60000
10 5 60000
0 0 14

0 0 14

0 0 14

0 0 14

0 0 14

0 0 14
30 -30000 30000
1 0 1

The safety module includes five DIs. Each DI is configured to receive two input signals
through two channels A and B, and default to 0 (OFF). You can assign each DI with a logic
function using the software tool.
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Table 6-1 Logic function selection of DI1 to DI5

Pin Pin
Name Name .
No. No. Configure parameters.
CN9 CN10
0 DILA 1 DILB You can configure the logic function of DI1 by setting
parameter H20.02.
11 DA 1 DI2B You can configure the logic function of DI2 by setting
parameter H20.03.
10 DI3A 10 DI3B You can configure the logic function of DI3 by setting
parameter H20.04.
You can configure the logic function of DI4 by setting
9 DI4A 9 DI4B parameter H20.05.
8 DISA 8 DI5B You can configure the logic function of DI5 by setting
parameter H20.06.
Note

The logical function configuration of each DI must be unique.

DI Input Filtering

To avoid false triggering of safety functions caused by external noise interference, five DI

input filter parameters are added to the safety module. Only when the DI input signal is 0
(OFF) and lasts for a period of time exceeding the DI noise rejection filter time, the safety
module performs the corresponding safety function.

Table 6-2 Noise Rejection Filter Time of DI1 to DI5

Configure parameters.

Name

H20.08

Safety module DI1 noise rejection filter time,
inlms

H20.09

Safety module DI2 noise rejection filter time,
inlms

H20.10

Safety module DI3 noise rejection filter time,
inlms

H20.11

Safety module DI4 noise rejection filter time,
inlms

H20.12

Safety module DI5 noise rejection filter time,
inlms

For example, DI1 is assigned with the STO function. The filtering time from when the DI1
receives an input 0 (OFF) to when the STO function is triggered is set by the parameter

H20.08.
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H20.08 filter time———,

DI1A

DI1B

\
STO : Canceled \&
[

Figure 6-1 Diagram of DI1 noise rejection filter time H20.08

Note

o OFF (0): The 24V voltage of the corresponding Dl is off.
e ON (1): The 24V voltage of the corresponding DI is off.

Input Discrepancy Detection

When the function assigned to the DI is active, the safety module monitors whether the
signals input to the DI are consistent. If discrepancy exists between the input signals and
the discrepancy lasts for a period of time exceeding the allowable discrepancy time, the
servo drive issue an alarm E134.x, with x indicating the DI number.

You can configure the following parameters to monitor the discrepancy at input signals of
the five Dls.

Table 6-3 Parameter for monitoring discrepancy at input signals of DI1 to DI5

Configure parameters. Name

Safety module DI1 allowable discrepancy

H20.14 time, unit: 1 ms

Safety module DI2 allowable discrepancy

H20.15 time, unit: 1 ms

H20.16 Safety modul§ DI3 allpyvable discrepancy
time, unit: 1 ms

H20.17 Safety modulg DI4 allpwable discrepancy
time, unit: 1 ms

H20.18 Safety module DI5 allowable discrepancy

time, unit: 1 ms
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H20.14 inconsistency time

is exceeded? 1
| H2008 |
filter time ! I
DI1A I |
|
' T
| |
DI1B : :
|
| |
|
STO | Canceled Active
|

Figure 6-2 Checking for discrepancy at input signals of DI1

Note

The safety DI is mainly used together with the safety DO. For wiring of the safety DI function,
see "5.7 Expansion Safety Function Terminals CN9&CN10" on page 81.

6.3.2 Safety DO Function

DO Function Selection

The safety module has six DO terminals, which are all set to 0-Disabled by default. DO3 and
DO6 are non-safe DO circuits and cannot be used to configure SSM. You can assign each DI
with a logic function using the software tool.

termi | -
Pin No. | Name Configure parameters.

nals

You can configure the logic function of DO1 by setting

4 bo1 parameter H20.20.

You can configure the logic function of DO2 by setting

are 3 D02 parameter H20.21.

You can configure the logic function of DO3 by setting

1&2 D03 parameter H20.22.

You can configure the logic function of DO4 by setting

4 D04 parameter H20.23.

You can configure the logic function of DO5 by setting

CN10 3 D05 parameter H20.24.

You can configure the logic function of DO6 by setting

1&2 DO6 parameter H20.25.

DO output diagnosis

To ensure that the DO circuit is able to output the signal properly, the safety module will
diagnose the DO circuit. To perform DO circuit diagnosis, you need to input 24 V voltage
signals to pins 5 and 6 of the CN9 and CN10 terminals.
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6.4

6.4.1

The following figure shows that when DO1 is configured to STO, the safety module will
diagnose the DO1 output circuit when STO is active. The width of the diagnostic pulse is
less than 1 ms. When the pulse diagnosis feedback signal is abnormal, the servo drive
issues an E125.x alarm, where x is the DO serial number.

STO Active L

i<1ms 10ms !

Note

« Forsafety DOs (DO1, DO2, DO4, DO5), the maximum DO output voltage is 2.6 V
when the DO does not output, that is, the DO output is in an off state. To prevent
malfunction, pay attention to the operation voltage threshold of the external
electrical device at the load side of the safety DO.

o The safety DO cannot be used as an EDM signal in the STO function. For details,
see "EDM DO signal" on page 177.

o The safety DO is mainly used together with the safety DI. For wiring of the safety
DO function, see "5.7 Expansion Safety Function Terminals CN9&CN10" on page 81.

FSoE Function

Overview

The EtherCAT safety technology was developed according to IEC 61508, is approved by TOV
Sid Rail, and is standardized in IEC 61784-3. The protocol is suitable for safety applications
with a safety integrity level up to SIL 3. FSoE data communication is performed in a
question-and-answer manner. All data exchanges are initiated by the safety master, and
additional data are incorporated to ensure integrity. During each safety cycle, the safety
connection between the FSoE master and the FSoE slave is fully monitored. The security
check, connection ID and watchdog time of every FSoE frame transmission will be checked.

The SV680N-INT servo drive with FSoE functional safety consists of a drive control part
(main unit) and an extended part (functional safety module). The FSoE master
communicates with the FSoE slave through the EtherCAT bus. The internal safety data of
the FSoE slave is exchanged through a black channel. After the FSoE data embedded in the
EtherCAT process data reaches the main unit of the servo drive, it is transmitted to the
functional safety module through internal communication.
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Safety module
MCU1 MCU2

Internal bus

protocol protocol

protocol

FSoE FSoE

EtherCAT slave slave channel 1 slave channel 2

|
|
|
|
|
| Internal bus Internal bus Internal bus
|
|
|
|
|

EtherCAT slave
FSoE master Standard EtherCAT
master

Figure 6-3 FSoE data transmission

6.4.2 Fixed Safety PDO Setting

e PDO mapping for FSoE reception (170Ah)

Index Sub-index Length (bit) Name Data type
E700h 1 8 FSOE master USINT
command
6640h 0 1 STO BOOL
6650h 0 1 SS1 command BOOL
6670h 0 1 SS2 command BOOL
6668h 1 1 SOS1 command BOOL
0000h 0 1 Reserved BOOL
66D0h 0 1 SDIp command BOOL
66D1h 0 1 SDIn command BOOL
6632h 0 1 Error response BOOL
6630h 0 1 Reset response BOOL
6660h 0 1 SBC command BOOL
6690h 1 1 SLS1 command BOOL
6690h 2 1 SLS2 command BOOL
6690h 3 1 SLS3 command BOOL
6690h 4 1 SLS4 command BOOL
0000h 0 1 Reserved BOOL
0000h 0 1 Reserved BOOL
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Index Sub-index Length (bit) Name Data type
FFSoE master
E700h 3 16 CRC_0 UINT
E700h 2 16 FSOE master UINT
connection ID
e PDO mapping for FSoE transmission (1BOAh)
Index Sub-index Length (bit) Name Data type
E600h 1 8 FSOE slave USINT
command
6640h 0 1 STO activation BOOL
66E0h 0 1 SSM state BOOL
0000h 0 1 Reserved BOOL
6668h 1 1 STO activation BOOL
0000h 0 1 Reserved BOOL
66D0h 0 1 SDIp activation BOOL
66D1h 0 1 SDIn activation BOOL
6632h 0 1 Error BOOL
6630h 0 1 Reset BOOL
6660h 0 1 SBC activation BOOL
6690h 1 1 SLS1 command BOOL
activation
6690h 2 1 SLS2 command BOOL
activation
6690h 3 1 SLS3 command BOOL
activation
6690h 4 1 SL54 command BOOL
activation
0000h 0 1 Reserved BOOL
Safety
E601h 1 1 connection BOOL
state
FFSOE slave
E600h 3 16 CRC_0 UINT
E600h 2 16 FSOE slave UINT
connection ID

6.5 Safe Torque Off (STO) Function

6.5.1 Overview

For the STO function integrated in the drive, please refer to the corresponding function
manual and hardware manual. This chapter only introduces the STO function of the safety
module.
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6.5.2

The STO function cuts off the input current of the motor to stop it according to an input
signal from the safety controller.

When the STO function is triggered, the servo drive turns off the S-RDY signal and enters the
safe state.

The safety module can be configured to trigger the STO function in either of the following
ways.

Remember to power off and on the drive every three months or trigger the STO through the
safety module, so that STO can be reset periodically.

STO Triggered by Local Mode

In order to properly use the input signal function of the safety module, the DI wiring of the
safety input must be correct.

Set H20.01 to 0: Local DI triggers the safety function and EtherCAT communication trigger is
no longer effective.

Table 6-4 Description of function No.

Code Name Function Name Function
FuniN.L stocommand | o B 1370 deseected
FunIN.11 ACK command ﬁgﬁ:iﬁj 2 ﬁgﬁ Srfgzﬁded
FUnOUT.1 STO Active STOactive | g%r:i; Sate

ACK function not selected for DI: STO status exits automatically when the STO command is
canceled.

ACK function is selected for DI: Two DI terminals are used, one configured as STO and one
configured as ACK. You can exit the STO state only when the STO command is canceled,
and the ACK command is triggered.

See the section on SBC for the sequence of STO and SBC.

Note

o OFF (0): The 24V voltage of the corresponding DI is disconnected.
e ON (1): The 24V voltage of the corresponding DI is connected.

Related parameters:
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Parame
ter

Name

Value

Default

Unit

Change
Mode

Page

H20.02

Safety module
DI1 function
selection

Inactivel: STO
SBC
SS1
SS2
SLS1
SLS2
SLS3
SLS4
SDIp
10: SDIn
11: Ack

W oEoNDDRLNYQ

0

At stop

"H20_
en.02"on
page 236

H20.03

Safety module
DI2 function
selection

0: Inactive
1: STO
2: SBC
3:881
4:SS2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9:SDIp
10: SDIn
11: ACK

At stop

"H20_
en.03"on
page 237

H20.04

Safety module
DI3 function
selection

0: Inactive
1: STO
2:SBC
3:5S1
4:5S2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: ACK

At stop

"H20_
en.04"on
page 238

H20.05

Safety module
DI4 function
selection

0: Inactive
1: STO
2: SBC
3:5881
4:SS2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: ACK

At stop

"H20_
en.05" on
page 238
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Parame
ter

Name

Value

Default

Unit

Change
Mode

Page

H20.06

Safety module
DI5 function
selection

Inactive
STO
SBC
SS1
SS2
SLS1
SLS2
SLS3
SLS4
SDIp
10: SDIn
11: ACK

LoD LORLN R

0

At stop

"H20_
en.06" on
page 239

H20.20

Safety module
DO1 function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_
en.20"on
page 242

H20.21

Safety module
DO2 function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_
en.21"on
page 243
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Parame
ter

Name

Value

Default

Unit

Change
Mode

Page

H20.22

Safety module
DO3 function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

0

At stop

"H20_
en.22"on
page 244

H20.23

Safety module
DO4 function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_
en.23"on
page 244
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Parame
ter

Change

Name Value Default Unit
Mode

Page

H20.24

Safety module
DOS function
selection

0: Inactive 0 - At stop "H20_
1: STO Active en.24"on
2: SBC Active page 245
3:SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

H20.25

Safety module
DO6 function
selection

0: Inactive 0 - At stop "H20_
1: STO Active en.25"on
2: SBC Active page 246
3:SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

6.5.3

STO Triggered by Bus Mode

The safety bus of the safety module currently only supports EtherCAT.

To use the STO function through EtherCAT communication, you need to set the network
connection, EtherCAT master, and safety CPU unit.

Set H20.01 =1 or H20.01 = 3 to turn on FSoE triggers safety function. The safety input signal
trigger mode is no longer effective.

When 6641h is set to "0", the drive automatically exits the STO state when the STO
command is canceled.

When 6641h is set to "1", exiting the STO state not only requires canceling the STO
command, but also triggering the Ack signal.
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Note

6641h is effective when you use a safety PLC with SRA parameters. 6641h is ineffective when
you use a safety PLC without SRA parameters . You can set it through bit10 of local parame-
ter H20.61.

Related parameters:

Parame Comrnum ) Change
- cation Name Value Default Unit Yol Page
Address
H20.61 - Safety bus bit0: STO enabled 25247 - At stop "H20_
function bitl: SS1 enabled en.61"on
enabled bit2: SS2 enabled page 255
(FSOE) bit3: SOS enabled
bit4: SLS enabled
bit5: Reserved
bit6: Reserved
bit7: SDI enabled
bit8: Reserved
bit9: SBC enabled
bit10: ACK (nSRA) enabled
bitll: Reserved
bit12: Reserved
bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)
15: No STO prompt before FSoE
connection
6630h 6630h RestartAck |Otol 0 - Real-time | "6630h"
signal on page
263
6640h 6640h | STO signal Otol 0 - Real-time | "6640h"
on page
264
6641h 6641h | STO reset Otol 0 - Real-time | "6641h"
mode on page
selection 264

6.5.4 Sequence Diagram

Operation sequence to enter safe state
e SBCisnotenabled
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Safety input W‘-—{Noise filtering 24V off

STO active | Normal state| STO state

Drive state| S-ON S-OFF

Power state| Motor power on

I
l
~— Relay response time

Motor power off

Dynamic braking| DB released DB execution

The safety module starts to shift to STO status when STO input is turned into OFF.

The STO stop mode reuses the stop mode for No. 1 faults. Dynamic braking will operate
based on the setting of H02.08.

e SBCisenabled
When you set H20.28 to a negative value, the sequence of STO operations is shown in
the following figure.

Safetyinputg‘Hi Noise filtering
P
! I
STO active | Normal state | STO state
|
s
|
|

|
]
| S-OFF
| STO trigger-to-SBC,

Power state| Motor poweron | activedelaytime | Motor power off
! being negative

Drive state S-ON

SB Brake released Brake held

When SBC is activated before STO and the STO input command is effective, perform S-
OFF first as set by H02.05. After the delay of H20.28 elapsed, trigger the No.1 fault stop
mode.

Reset sequence to exit STO safe state

e Acksignal is not required
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|
STOinputl 24V off ! 24Von

=—= Discrepancy within tolerance

STOinput2  24Voff | 24Von

STO active ~ STO state Normal state

Drive state  S-OFF \ S-ON
Dynamic DB executed ‘ DB released
braking

SBC Brake held ‘ Brake released

When the Ack signal is not required, the STO state can exit automatically as long as the

24V Dl input signal of two STOs are restored. After STO status exits, the S-ON operation
can be performed normally.

e Acksignalis required

STOinputl 24V off l 24Von
I
! |
I
STOinput2 24 Voff ! ‘ 24Von
I I

|
1
|
=——=Discrepancy within tolerance
|
|
|
|
|

Ack input

STO active !

STO state Normal state

When an Ack signal is required, exiting the STO state not only needs the recovery of the
24V voltage, but also a trigger for an Ack signal. The S-ON operation can only be
performed properly after STO state exits normally.

Note

o The STO function is triggered even if the safety module is in faulty state. After the
fault cause is eliminated and the fault reset is performed, the safety module
automatically exits the STO state without requiring an Ack input signal.

e When H20.01 =1 or 3, if bit15 of H20.61 = 0, the STO function is triggered by default
as a connection status indication before a safe bus connection is established
between the servo drive and the host controller. After the FSoE communication is
successfully established, the STO state is automatically exited without confirming
the Ack input signal.

-113-



Expansion Safety Functions

6.6

6.6.1

6.6.2

Safe Brake Control (SBC) Function

Overview

For models coming with a safety module, SBC needs not an external relay to control the on
and off of the 24 V voltage of the brake motor. The BK+ and BK- pins of the brake motor can
be respectively connected to Pin3 and Pin4 of the CN8 terminal on the drive, as shown in
the following figure.

@ prc ||
BK+ |3
_BK| 24V_BK|5
Figure 6-4 Description of CN8 pins
Pin No. Description Description Pin No. Description Description
Motor
temperature Onboard 24 V
1 PTC feedback 2 COM-= COM
input
3 BK+ Brake+ 4 BK- Brake—
External
5 24V_BK | power supply 6 com_pK | Brake24v
COoM
for the brake

The safety module can directly control the on and off of the 24 V voltage connected to Pin5
and Pin6 of CN8.

The SBC applies to situations where the servo drive must remain in a safe position even if
the motor is not energized. The SBC prevents the droop of suspended or stretched loads
(for example, a hoist). No external relay or switch is required, as the feature is integrated in
the drive.

Note

o The SBC function cannot detect mechanical wear or damage to the motor brake.

o When the SBC function is enabled or a safety brake motor is installed, Pin5 and
Pin6 of CN8 need to be connected to an external 24V+10% voltage; otherwise, the
servo drive reports E631.0.

SBC Triggered by Local Mode

When you choose to trigger the safety function locally, DI: FunIN2 is SBC command, DO:
FunOUT.2 is SBC active, and DO: FunOUT.2 is SBC active.
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Table 6-5 Description of function No.

Code Name Function Name Function
SBC trigger 0: SBC active
FuniN.2 SBC command command 1: SBC deselected
. . 0: Normal state
FunOUT.2 SBC Active SBC active 1: SBC state

Note

o OFF (0): The 24V voltage of the corresponding DI is disconnected.
e ON (1): The 24V voltage of the corresponding DI is connected.

Related parameters:

Commu
Parame | = | . Change

nication Name Value Default Unit
ter Mode
Address

Page

H20.02 - Safety
module DI1
function

0: Inactive 0 - At stop "H20_en.02"

1:STO on page 236

2: SBC
selection 3:SS1
4:SS2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack

H20.03 - Safety
module DI2
function

0: Inactive 0 - At stop "H20_en.03"

1:STO on page 237

2: SBC
selection 3:SS1
4:SS2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack
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Parame
ter

Commu
nication
Address

Name

Value

Default

Unit

Change
Mode

Page

H20.04

Safety
module DI3
function
selection

0: Inactive
1: STO
2: SBC
3:SS1
4:SS2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack

At stop

"H20_en.04"
on page 238

H20.05

Safety
module DI4
function
selection

0: Inactive
1: STO
2: SBC
3:SS1
4:SS2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack

At stop

"H20_en.05"
on page 238

H20.06

Safety
module DI5
function
selection

0: Inactive
1: STO
2:SBC
3:SS1
4:5S2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack
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Parame
ter

Commu
nication
Address

Name

Value

Default

Change
Mode

Unit Page

H20.20

Safety
module DO1
function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
T: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

- At stop "H20_en.20"

on page 242

H20.21

Safety
module DO2
function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

"H20_en.21"
on page 243

- At stop

H20.22

Safety
module DO3
function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
T: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

"H20_en.22"
on page 244

- At stop
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Commu
Parame L
nication Name

ter
Address

Value

Default

Unit

Change
Mode

Page

H20.23 - Safety
module DO4
function

selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
T: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_en.23"
on page 244

H20.24 - Safety
module DO5
function

selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_en.24"
on page 245

H20.25 - Safety
module DO6
function

selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
T: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_en.25"
on page 246
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Commu
Parame | = | X Change
nication Name Value Default Unit Page
ter Mode
Address
H02.11 | 2002-0Ch | Motor speed | 20 rpm to 3000 rpm 30 rpm | Real-time | "HO02_en.11"
threshold at on page 234
brake

output OFF

in rotation

state
H02.12 | 2002-0Dh | Delay from | 1 ms—65535 ms 500 ms Real-time | "HO02_en.12"
S-ON OFF to on page 234
brake

output OFF
in rotation

state

6.6.3 SBC Triggered by Bus Mode

To avoid damage to the motor caused by brake operation during high-speed rotation, the
safety module SBC command does not trigger brake action immediately after it is enabled,
but executes S-OFF stop first.

When the motor speed is lower than the SBC zero speed threshold or the SBC delay is
reached, the safety module will trigger the brake operation.

Related parameters:

Related parameters:

Commu Unit Change
nication Name Value Default Mode Page
Address
H02.11 | 2002-0Ch | Motor speed | 20 rpm to 3000 rpm 30 rpm | Real-time | "HO02_en.11"
threshold at on page 234
brake

output OFF
in rotation

Parame
ter

state
H02.12 | 2002-0Dh | Delay from | 1 ms—65535 ms 500 ms Real-time | "H02_en.12"
S-ON OFF to on page 234
brake

output OFF
in rotation

state
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Commu
nication Name Value
Address

Parame
ter

Default

Unit

Change
Mode

Page

H20.61 - Safety bus | bit0: STO enabled

function bit1: SS1 enabled

enabled bit2: SS2 enabled

(FSOE) bit3: SOS enabled bit4: SLS
enabled

bit5: Reserved

bit6: Reserved

bit7: SDI enabled

bit8: Reserved

bit9: SBC enabled

bit10: ACK (nSRA) enabled
bitl1: Reserved

bit12: Reserved

bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)
15: No STO prompt before FSoE
connection

25247

At stop

"H20_en.61"
on page 255

6660h 6660h | SBCsignal |[0tol

Real-time

"6660h" on
page 267

6.6.4 Sequence Diagram

The response sequence of the SBC function execution is shown below.

Actual speed

SBC zero speed threshold

time

T T
— SBC delay threshold ~—

Noise filter :

SBC command “ |
|

SBC active 4

—

SBC active

Figure 6-5 Response sequence of SBC function execution

When the SBC command is determined as a valid signal after noise filtering, the S-ON OFF
stop is executed. When the SBC zero speed threshold set by H02.11 is reached or the SBC
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delay threshold set by H02.12 expires, the safety module triggers the motor to brake. The
motor rotor is held and the safety module outputs SBC active state.

In addition to being triggered by the SBC command, the SBC function can also be triggered
by the STO function.

The sequence of STO and SBC functions can be configured considering the application
conditions of STO in different situations.

For example, for the vertical axis application, you may that the load will not drop
abnormally when the STO function is triggered. In this case, you can configure the SBC
function to take effect before STO is activated.

SBC taking effect before STO

SBC zero speed threshold time

SBCdelay
threshold !

|
Noise #{\lter
. |

STO command ‘ | STO-to-SBC delay

I
I
I i | 3
SBC active i |
1 I

| ! !

SBC active | !

STO active

The negative value of H20-28 indicates that the STO takes effect after the SBC. The positive
value indicates that the STO takes effect before the SBC. After the safety module receives

the STO-triggered command, the servo drive decelerates first.
When the delay time or the SBC zero speed threshold is reached, the SBC brake takes effect
and the motor rotor is held.

The value of H20.28 needs to consider the time required for the motor to decelerate from
the maximum speed to 0 rpm, so as to avoid that the STO takes effect before SBC takes
effect.

Note

If STO-to-SBC delay time has not reached, but the delay time after the SBC takes effect
reaches the setpoint of H02.10, the servo drive will cut off the motor control power before
the STO state takes effect. For vertical axis applications, if you want no falling-off risk on the
load side, you also need to consider the value of H02.10.
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SBC taking effect after STO

6.7

6.7.1

Speeq
|
| time
|
SBC zero speed threshold | - - - -4 - - - - - - - >~ - - - -+
| |
o |
Noige fitér !
STO command | STO-to-SBC delay |
SBC active i
I I
SBC active |
|

STO active

When the delay time H20.28 from STO activation to SBC activation is positive, after the
safety module receives the STO trigger command, the drive cuts off the S-ON signal and
performs coast-to-stop, and triggers the SBC function when the delay time is reached.

Safe Stop 1 (SS1) Function

Overview

SS1is used to activate motor deceleration stop. It triggers STO after a certain delay or the
speed is lower than a certain threshold. The SS1 stop mode includes ramp stop and host
controller planned stop, which can be selected through parameter H20.29.

e When you select ramp stop, the servo drive will plan the stop command and stop the
motor at the planned speed.

e When you select host controller planned stop, stop command planning does not occur
inside the servo drive, but the host controller.

e When the pulse-type servo drive is used, you can only select ramp stop. When you
select the host controller planned stop, the stop mode is forced to ramp stop.

If you choose to trigger safety function locally, you can set parameters H20.02 to H20.06
and set DI function to 3-SS1 to trigger SS1 through DI. When you choose to trigger safety
function by FSoE, you can trigger SS1 by controlling the bits in the RPDO corresponding to
the SS1 command.

SS1 stop monitoring includes two modes: SS1-t and SS1-r, which can be selected through
parameter H20.32. When SS1-r is selected, the safety motor must be used.

When SS1-tis selected, the drive is switched to STO status regardless of the motor speed
after the delay time between SS1 is triggered and the drive enters STO state elapsed. A
safety motor is not required. When the safety motor is used, the drive is switched to STO
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status when the speed feedback is lower than the zero speed threshold and the duration
exceeds the zero speed time window.

When SS1-ris selected, since it contains SS1-t, the drive is switched to STO status after the
delay time elapsed or when the speed feedback is lower than the zero speed threshold and
the duration exceeds the zero speed time window. At the same time, the deceleration
process is monitored, and the minimum deceleration speed is set. The actual deceleration
must be larger than the monitoring threshold. If the actual deceleration is smaller than the
set monitoring ramp range, a fault is reported and the STO status is activated.

The response mode for certain faults can be set to SS1-t. If the fault is triggered, the drive is
switched to the SS1 stop state and then enters STO sate if the SS1-t status switching
condition is met.

6.7.2 SS1 Triggered by Local Mode

SS1 trigger-related parameters

When you choose to trigger the safety function locally, DI: FunIN.3 is SS1 command, DO:
FunOUT.3 is SS1 active, and DO: FunOUT.13 is SS1-r active.

Table 6-6 Description of function No.

Code Name Function Name Function
FuniN.3 ssicommand O B0 Seeetected

FUnOUT.3 SS1 Active SS1 active (1) 2:1 's:ca);t's\g o

FUnOUT.13 SS1-r Active SSlractive |0 SSi-rinactive

1: SS1-r active state

When any DI in DI1 to DI5 is configured to FunIN.11-Ack and after the DI corresponding to
SS1is triggered and recovered, the drive recovers from STO state to normal operational
state only if the DI corresponding to the Ack function is triggered.

When no DI is configured to Ack function, the drive returns to normal operation state after
the corresponding Dl is triggered and recovered.

Note

o OFF (0): The 24V voltage of the corresponding Dl is disconnected.
e ON (1): The 24V voltage of the corresponding DI is connected.

SS1 stop-related parameters
You can select the SS1 stop mode through H20.29.
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e When you select ramp stop, the servo drive will plan the stop command and stop the
motor at the planned speed.

o When you select host controller planned stop, stop command planning does not occur
inside the servo drive, but the host controller.

o When the pulse-type servo drive is used, you can only select ramp stop. When you select
the host controller planned stop, the stop mode is forced to ramp stop.

Related parameters:

Parame . Change
Name Value Default Unit Page
ter Mode
H20.29 | SS1/SS2stop | 0: Stop according to ramp 1 - At stop "H20_en.29" on
mode 1: Stop by host controller page 246

When the stop mode is selected as ramp stop, set the ramp stop reference speed through
parameter H20.30 and the ramp stop deceleration time through H20.31. The motor speed
decreases from H20.30 to 0 after the time set by H20.31, as shown in the figure.

SS1 trigger
Speed E8
| —— Actual speed
reference speed | N
H20.30 ‘ ~
~

SS1/SS2 Ramp-to-stop [~ — | T T <
P
|
|
1
|
|
|
|
|

Time
SS1/SS2 ramp-to-stop deceleration time
H20.31
Figure 6-6 Motor speed during ramp stop
Related parameters:
Parame . Change
Name Value Default Unit Page
ter Mode
H20.30 | SS1/SS2 60 rpm to 6000 rpm 1000 rpm At stop "H20_en.30" on
ramp-to-stop page 247
reference
speed
H20.31 | SS1/SS2 1 ms-65535 ms 500 ms At stop "H20_en.31"on
ramp-to-stop page 247
deceleration
time

When the safety function is triggered in the local mode, you can set the delay time between
SS1is triggered and the drive enters STO state through parameter H20.33, set SS1 zero
speed threshold by H20.34 and set SS1 zero speed window time by H20.35. When the delay
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time after SS1 is triggered reaches the setpoint of H20.33, the drive is switched to STO state
regardless of the motor speed.

When the safety encoder is used, the drive is switched to the STO state if the delay time
does not reach the setpoint of H20.33, but the motor speed is lower than the setpoint of
H20.34, and the duration reaches the setpoint of H20.35.

SS1trigger SS1trigger-to-STO delay time

H20.33 |
Speed f |
! |
|
‘ | _ STO state
| | ‘47
[ | ‘
I ]
| SS1/SS2 zero speed threshold time
‘ SNH2035 |
SSlzerospeedthreshold| ,“—" I
H20.34 : . |
Time
Figure 6-7 Safety function triggered locally, motor speed change
Related parameters:
Parame X Change
Name Value Default Unit Page
ter Mode
H20.33 | SS1 trigger- 0 ms-65535 ms 1000 ms At stop "H20_en.33" on
to-STO delay page 248
time/SS2
trigger-to-
STO delay
time
H20.34 | SS1/SS1 zero | 1 rpm to 6000 rpm 10 rpm At stop "H20_en.34" on
speed page 248
threshold
H20.35 | SS1/SS2 zero | 0 ms—65535 ms 0 ms At stop "H20_en.35" on
speed page 248
threshold
time

SS1 monitoring-related parameters

You can select the SS1 monitoring mode through H20.32.

e The speed ramp during deceleration is not monitored when "0-SS1-t" is selected.
o When "1-SS1-r" is selected, the speed ramp during deceleration is monitored. The
actual deceleration must be greater than the set minimum deceleration.

Related parameters:

-125-



Expansion Safety Functions

Parame . Change
Name Value Default Unit Page
ter Mode
H20.32 | SS1 monitor | 0:SS1-t 0 At stop "H20_en.32"on
mode 1:SS1-r page 247

In SS1-r monitoring mode,

when the safety function is triggered in the local mode:

e You can set the delay time (starting from the time when SS1 is triggered) for ramp

monitoring to be activated through parameter H20.36. Speed ramp is monitored after

the delay time elapsed.
You can set the ramp monitoring reference speed through parameter H20.37, set the

ramp monitoring time by H20.38, and the ratio between H20.37 and H20.38 corresponds
to the motor's minimum deceleration ramp. The actual deceleration must be greater

than the minimum deceleration speed, otherwise a deceleration overrun fault is

You can set the duration from SS1 triggers ramp limit to an alarm is issued through

parameter H20.41. A fault is reported when the number of deceleration overruns

L]

reported.
]

exceeds the setpoint of H20.41.
[ ]

You can set the speed when SS1 ramp monitoring stops through H20.42 and stop ramp

monitoring when the motor speed is lower than the setpoint of H20.42.

Speed SS1triggered
| _ Actual speed
$51/552 ramp I ctualspee
monitoring 1 —— Speed monitoring limit
reference speed | ™
H20.37 R
[ N R
N ~
| N -
| ! N -
| ~
Speed when ramp ‘ | RN ~
monitoring stopped ) ~ ~ .
in $51/552 ‘ )
H20.42 I ) | Time
SS1/SS2 ramp SS1/SS2 ramp deceleration
monitoring start ! monitoring time H20.38 |
delay | ‘
H20.36

Figure 6-8 Motor speed when safety function is triggered
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Speed SS1 trigger

: — Actual speed
| SS1/SS2ramplimit — gpeed monitor limit
| trigger-to-alarm time

H20.41 STO state
L -l
| T‘\"—,_; 7\
| | . 4\

~ \
| | ~
™

I I AN
(. P\ T
(I P\ ~_
| | L ~
[ Time
a

Figure 6-9 Motor speed when ramp limit is triggered

Related parameters:

Parame i Change
Name Value Default Unit Page
ter Mode

H20.36 | SS1/SS2 5 ms—65535 ms 10 ms At stop "H20_en.36" on
ramp monitor page 249
start delay
time

H20.37 | SS1/SS2 60 rpm to 6000 rpm 1000 rpm At stop "H20_en.37"on
ramp monitor page 249
reference
speed

H20.38 | SS1/SS2 1 ms-65535 ms 65535 ms At stop "H20_en.38" on
ramp page 249
deceleration
monitor time

H20.41 | SS1/SS2 0 ms—65535 ms 5 ms At stop "H20_en.41"on
ramp limit page 250
trigger-to-
alarm time

H20.42 | SS1/SS2 0 rpm to 6000 rpm 1 rpm At stop "H20_en.42" on
ramp monitor page 250
stop speed

6.7.3 SS1 Triggered in Bus Mode

SS1 trigger-related parameters

To trigger the safety function in the FSoE mode, 6650h in the RPDO mapping is the SS1
trigger object dictionary, and 6650h in the TPDO mapping is the SS1 trigger object
dictionary.

Related parameters:
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Commu
Parame . . Change
nication Name Value Default Unit Page
ter Mode
Address
6650.01 | 6650-01h | SS1 signal Otol 0 - Real-time | "6650_en.01h"
h on page 265

Set whether the Restart Ack signal is required when the STO state is restored (the PLC with
SRA parameter is set by the object dictionary 6641h, and the PLC without SRA parameter is
set by bit10 of H20.61). 6630h in the RPDO mapping is the Restart Ack signal. When 6641h is
configured to 1 and SS1 is triggered and then recovered, the drive recovers from STO state

to normal operational state only if 1 is written to the Restart Ack signal.

Related parameters:

Parame
ter

Commu
nication Name

Address

Value

Default

Unit

Change
Mode

Page

H20.61

- Safety bus
function
enabled
(FSoE)

bit0: STO enabled

bitl: SS1 enabled

bit2: SS2 enabled

bit3: SOS enabled

bit4: SLS enabled

bit5: Reserved

bit6: Reserved

bit7: SDI enabled

bit8: Reserved

bit9: SBC enabled

bit10: ACK (nSRA) enabled
bit11: Reserved

bit12: Reserved

bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)
15: No STO prompt before
FSoE connection

25247

At stop

"H20_en.61"
on page 255

6641h

6641h | STO reset

mode

selection

Otol

Real-time

"6641h" on
page 264

SS1 stop-related parameters

You can select SS1 stop mode by setting the parameter H20.29.

When you choose "stop according to ramp", you can configure the ramp-to-stop reference
speed by setting parameter H20.30 and the ramp-to-stop deceleration time by setting

parameter H20.31.

When FSoE mode is selected to trigger safety function (PLC with SRA parameters is set by
object dictionary; PLC without SRA parameters is set by the parameter, same as local

mode), 6651h (H20.33) sets the SS1-trigger-to-STO delay time, 6653h (H20.34) sets the SS1
zero speed threshold, and 6654h (H20.35) sets SS1 zero speed window time.
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Related parameters:

Parame C.omr.nu X Change
- nication Name Value Default Unit Vel Page
Address
H20.33 = SS1trigger- | 0 ms—65535 ms 1000 ms At stop "H20_en.33"
to-STO on page 248
delay time/
SS2 trigger-
to-STO
delay time
H20.34 - SS1/SS1 1 rpm to 6000 rpm 10 rpm At stop "H20_en.34"
zero speed on page 248
threshold
H20.35 - SS1/SS2 0 ms—65535 ms 0 ms At stop "H20_en.35"
zero speed on page 248
threshold
time
6651.01 | 6651-01h | SS1 trigger- | 0 ms—65535 ms 1000 ms Real-time | "6651_en.01h"
h to-STO on page 265
delay time
6653.01 | 6653-01h | SS1 zero 1 rpm to 6000 rpm 10 rpm | Real-time | "6653_en.01h"
h speed on page 265
threshold
6654.01 | 6654-01h | SS1 zero 0 ms—65535 ms 0 ms | Real-time | "6654_en.01h"
h speed on page 266
threshold
time

SS1 monitoring-related parameters
You can select SS1 monitoring mode by setting the parameter H20.32.

In the monitoring mode of SS1-r, when the FSoE mode is selected to trigger the safety
function (PLC with SRA parameters is set by the object dictionary; PLC without SRA
parameter is set by the parameter, which is the same as the local mode): 6657h (H20.36)
sets the delay time of enabling ramp monitoring, and 6656h (the ratio of H20.37 to H20.38)
sets the SS1 minimum deceleration limit. You can configure the time from triggering of the
ramp limit to issuance of the alarm by setting parameter H20.41, and the speed for
stopping the ramp monitoring by setting parameter H20.42.

Note

The unit of 6656h is encoder unit/s?, the ratio of H20.37 to H20.38 in rpm/ms.

Related parameters:
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Commu

Parame . . Change
. nication Name Value Default Unit Vil Page
Address
H20.36 - SS1/SS2 5 ms—65535 ms 10 ms At stop "H20_en.36"
ramp on page 249
monitor
start delay
time
H20.37 - SS1/SS2 60 rpm to 6000 rpm 1000 rpm At stop "H20_en.37"
ramp on page 249
monitor
reference
speed
H20.38 - SS1/SS2 1 ms—65535 ms 65535 ms At stop "H20_en.38"
ramp on page 249
deceleration
monitor
time
H20.41 - SS1/SS2 0 ms—65535 ms 5 ms At stop "H20_en.41"
ramp limit on page 250
trigger-to-
alarm time
H20.42 - SS1/SS2 0 rpm to 6000 rpm 1 rpm At stop "H20_en.42"
ramp on page 250
monitor
stop speed
6656.01 | 6656-01h | SS1 0 encoder unit/52—4294967295 15 Encod | Real-time | "6656_en.01h"
h deceleration | encoder unit/s? er unit/ on page 266
limit s?
6657.01 | 6657-01h | SS1ramp 0 ms—65535 ms 10 ms Real-time | "6657_en.01h"
h monitor on page 266
start delay
time
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6.7.4 Sequence Diagram

SS1is triggered and the drive enters STO state after a delay time has elapsed

Speed, SS1trigger-to-STO delay time

|
t
| Time
|
|
SS1command| Deactivation Trigger :
| |
|
|
$S1 active Normal state SS1 state |
| |
|
! Normal state STO state
STO active !
|
|

After SS1 is triggered, if you cancel an SS1 command during SS1 stop, the drive will
continue to finish the stop process.

SS1is triggered and the drive enters STO state when the speed meets zero speed
conditions

Speed | SSltrigger-to-STO delay time

Zero speed threshold time

Zerospeed threshold+|- — — — — — — — — — — > l— — — —

Zero speed threshold- |- — — — — — — — — — — — —

Time

SS1 active | Normal state SS1 state

I
|
|
|
|
|
SS1 command| Deactivation Trigger |
|
|
|
|
|
|

STO active

[
[
I Normal state STO state
L
|
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If the SS1 command is canceled after SS1 has been triggered, the drive will retain the SS1
state until the delay time has elapsed or the zero speed conditions are met.

Starting SS1 speed ramp monitoring

—— Actual speed

Delay from SS1 triggered to ~ Speed monitoring limit
Speed | STO applied |
‘ [
‘ \
| Zero speed window tjme
| N |
- [ N |
Monitoring stop speed it S ‘
Zero speed threshold + | R ‘ |
| N
Zero speed threshold- — — — — — R R |- = — - I Time
ol e I |
Monitoring| | | ‘ |
startdelay | | I ! |
I [ ‘ |
[ ‘ : [
$S1 command | SS1 t”ggé‘f | 1
T T
[ [ ‘ |
: : ‘ :
| |
Sslactive| Normal : SS1state | | :
|
(I ‘ [
Lo ‘ i
) || Normal | STO state|
STO active — ‘ |
|
Lo ‘ [
| I |
Ramp monitoring | ‘ |
active T t ‘
|
[ I . |

-132-



Expansion Safety Functions

SS1-tis triggered by fault and the drive enters STO state when the speed meets
zero speed conditions

Speed . .
| SSltrigger-to-STO delay time

Zero speed threshold time
R

Zero speed threshold+— — — — — re- =

Zero speed threshold- |- — — — — r—————--- - Time

SS1command

SS1command W‘ Trigger
upon fault

|

| Normal state SS1 state

SS1 active

|

|

|

T

Normal state STO state
STO active| |
SS1 reset
SS1command SS1 recovery
SS1active| SS1state Normal state
|
STO active| STOstate Normal state
|

6.8 Safe Stop 2 (SS2) Function

6.8.1 Overview

SS2 is used to activate motor deceleration stop. It triggers SOS after a certain delay or the
speed is lower than a certain threshold. The SS2 stop mode includes ramp stop and host
controller planned stop, which can be selected through parameter H20.29. When you select
ramp stop, the servo drive will plan the stop command and stop the motor at the planned
speed. When you select host controller planned stop, stop command planning does not
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occur inside the servo drive, but the host controller. When the pulse-type servo drive is
used, you can only select ramp stop. When you select the host controller planned stop, the
stop mode is forced to ramp stop. The SS2 function requires a safety encoder.

If you choose to trigger safety function locally, you can set parameters H20.02 to H20.06
and set DI function to 4-SS2 to trigger SS2 through DI. When you choose to trigger safety
function by FSoE, you can trigger SS2 by controlling the bits in the RPDO corresponding to
the SS2 command.

SS2 stop monitoring includes two modes: SS2-t and SS2-r, which can be selected through
parameter H20.43.

When SS2-t is selected, the drive is switched to SOS status after the delay time between SS2
is triggered and the drive enters SOS state elapsed or when the speed feedback is lower
than the zero speed threshold and the duration exceeds the zero speed time window.
When SS2-r is selected, since it contains SS2-t, the drive is switched to SOS status after the
delay time elapsed or when the speed feedback is lower than the zero speed threshold and
the duration exceeds the zero speed time window. At the same time, the deceleration
process is monitored, and the minimum deceleration speed is set. The actual deceleration
must be larger than the monitoring threshold. If the actual deceleration is smaller than the
set monitoring ramp range, a fault is reported and the STO status is activated.

6.8.2 SS2 Triggered by Local Mode

SS2 trigger-related parameters

When you choose to trigger the safety function locally, DI: FunIN.4 is SS2 command, DO:
FunOUT.4 is SS2 active, and DO: FunOUT.14 is SS2-r active.

Table 6-7 Description of function No.

Code Name Function Name Function
Funin.4 sszcommand | S0l PEER O eeeected
FunOUT.4 $52 Active $S2 active 2 22; Isrtlggtls\i: "
FUnOUT.14 SS2-r Active SS2ractive | O SS2Tinactive
1: SS2-r active

When any DI in DI1 to DI5 is configured to FunIN.11-Ack and after the DI corresponding to
SS2 is triggered and recovered, the drive recovers from SOS state to normal operational
state only if the DI corresponding to the Ack function is triggered. When no DI is configured
to Ack function, the drive returns to normal operation state after the corresponding Dl is
triggered and recovered.
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Note

o OFF (0): The 24V voltage of the corresponding DI is disconnected.
e ON (1): The 24V voltage of the corresponding DI is connected.

SS2 stop-related parameters

When you select ramp stop, the servo drive will plan the stop command and stop the motor
at the planned speed. When you select host controller planned stop, stop command
planning does not occur inside the servo drive, but the host controller. When the pulse-type
servo drive is used, you can only select ramp stop. When you select the host controller
planned stop, the stop mode is forced to ramp stop.

Related parameters:

Parame X Change
Name Value Default Unit Page
ter Mode
H20.29 | SS1/SS2stop | 0: Stop according to ramp 1 - At stop "H20_en.29" on
mode 1: Stop by host controller page 246

When the stop mode is selected as ramp stop, set the ramp stop reference speed through
parameter H20.30 and the ramp stop deceleration time through H20.31. The motor speed
decreases from H20.30 to 0 after the time set by H20.31, as shown in the figure.

SS2 trigger

Speed | —— Actual speed
SS1/SS2 ramp-to-stop — T T
reference speed )
H20.30 :

SS1/SS2 ramp-to-stop deceleration time'
H20.31

Figure 6-10 Motor speed during ramp stop

ACaution

In the CSP mode, the SS2 stop mode H20.29 is set to ramp-to-stop, and SS2 state is can-
celed during or after stop. Note that 607A of the host controller is aligned to 6064. Other-
wise, alignment to 607A can cause a high speed or even alarm B01.2 upon exiting.
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Related parameters:

Parame . Change
Name Value Default Unit Page
ter Mode

H20.30 | SS1/SS2 60 rpm to 6000 rpm 1000 rpm At stop "H20_en.30" on
ramp-to-stop page 247
reference
speed

H20.31 | SS1/SS2 1 ms—65535ms 500 ms At stop "H20_en.31"on
ramp-to-stop page 247
deceleration
time

When the safety function is triggered in the local mode, you can set the delay time between
SS2 is triggered and the drive enters SOS state through parameter H20.33, set SS2 zero
speed threshold by H20.34 and set SS2 zero speed window time by H20.35. If the delay time
after the SS2 function is triggered reaches the value of H20.33, the drive switches to the
SOS state regardless of the motor speed. If the delay time after the SS2 function is triggered
does not reach the value of H20.33 but the motor speed falls below the value of H20.34 for
a period of time exceeding the value of H20.35, the drive switches to the SOS state in

advance.
SS2trigger  SS2trigger-to-SOS delay time
Speed . H20.33 |
| |
! ! | SOS state
| | D
4{\\\ [ |
I - SS1/SS2 zero spéed threshold time
[ S_H2035 \ ‘
| |
. |
SS2zerospeed| I el |
threshold T ™~ |
H20.34 | I AN -

Time

Figure 6-11 Safety function triggered locally, motor speed change

Related parameters:
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Parame : Change
Name Value Default Unit Page
ter Mode

H20.33 | SS1trigger- 0 ms—65535 ms 1000 ms At stop "H20_en.33" on
to-STO delay page 248
time/SS2
trigger-to-
STO delay
time

H20.34 | SS1/SS1zero | 1rpm to 6000 rpm 10 rpm At stop "H20_en.34" on
speed page 248
threshold

H20.35 | SS1/SS2zero | 0 ms—65535 ms 0 ms At stop "H20_en.35" on
speed page 248
threshold
time

SS2 monitoring-related parameters

You can configure the SS2 monitoring mode by setting parameter H20.43. If you choose “0:
SS2-t”, the speed ramp will not be monitored during the deceleration process; if you choose
“1: SS2-r”, the speed ramp will be monitored during the deceleration process and the actual
deceleration of the motor must be larger than the preset minimum deceleration.

Related parameters:

Parame . Change
Name Value Default Unit Page
ter Mode
H20.43 | SS2 monitor | 0:SS2-t 0 - At stop "H20_en.43"on
mode 1:5S82-r page 250

In Ss2-r monitoring mode, after you choose to trigger the safety function locally, you can
set the delay time (starting from the time when SS2 is triggered) for ramp monitoring to be
activated through parameter H20.36. Speed ramp is monitored after the delay time
elapsed.

You can set the ramp monitoring reference speed through parameter H20.37, set the ramp
monitoring time by H20.38, and the ratio between H20.37 and H20.38 corresponds to the
motor's minimum deceleration ramp. The actual deceleration must be greater than the
minimum deceleration speed, otherwise a deceleration overrun fault is reported.

You can set the duration from SS2 triggers ramp limit to an alarm is issued through
parameter H20.41. A fault is reported when the number of deceleration overruns exceeds
the setpoint of H20.41. You can set the speed when SS2 ramp monitoring stops through
H20.42 and stop ramp monitoring when the motor speed is lower than the setpoint of
H20.42.
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SS1/5S2 ramp
monitoring
reference speed

H20.37

Speed when
ramp monitoring
stopped in
SS1/5S2

H20.42

Speed

SS2 trigger

— Actual speed
—— Speed monitoring limit

|
|
S$S1/SS2 ramp |
monitoring start |
delay

H20.36

monitoring time H20.38

I
$51/552 ramp deceleration |
|
1

Figure 6-12 Motor speed when safety function is triggered

Speed

SS2 trigger

— Actual speed
SS1/SS2 ramp limit
trigger-to-alarm time
H20.41 STO state

—— Speed monitor limit

I}
|
~_\
N
\
I\ ~
| \ ~
\ ~
| .
~

[ X Time
Ramp monitor start delay time

Figure 6-13 Motor speed when ramp limit is triggered

Related parameters:

Parame
Name
ter

Change

Default
Mode

Value Unit

H20.36 | SS1/SS2
ramp monitor
start delay

time

5 ms-65535 ms

10 At stop

H20.37 | SS1/SS2
ramp monitor
reference

speed

60 rpm to 6000 rpm

1000 rpm At stop

H20.38 | SS1/SS2
ramp
deceleration

monitor time

1 ms—65535 ms

65535 ms At stop
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Parame . Change
Name Value Default Unit Page
ter Mode

H20.41 | SS1/SS2 0 ms—65535 ms 5 ms At stop "H20_en.41"on
ramp limit page 250
trigger-to-
alarm time

H20.42 | SS1/SS2 0 rpm to 6000 rpm 1 rpm At stop "H20_en.42" on
ramp monitor page 250
stop speed

6.8.3 SS2 Triggered in Bus Mode

SS2 trigger-related parameters

To trigger the safety function in the FSoE mode, 6670h in the RPDO mapping is the SS2
trigger object dictionary, and 6670h in the TPDO mapping is the SS2 trigger object

dictionary.
Related parameters:
Commu
Parame L . Change
nication Name Value Default Unit Page
ter Mode
Address
6670.01 | 6670-01h | SS2 signal Otol 0 - Real-time | "6670_en.01h"
h on page 268

Set whether the Restart Ack signal is required when SOS state is restored (PLC with SRA
parameters is set by 6641h, PLC without SRA parameters is set by bit10 of H20.61), and
6630h in RPDO mapping is the Restart Ack signal. When 6676h is configured to 1 and SS2 is
triggered and then recovered, the drive recovers from SOS state to normal operational
state only if 1 is written to the Restart Ack signal.

Related parameters:
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Parame
ter

Commu
nication Name
Address

Value

Default

Unit

Change
Mode

Page

H20.61

- Safety bus
function
enabled
(FSOE)

bit0:
bitl:
bit2:
bit3:
bit4:
bit5:
bit6:
bit7:
bit8:
bit9:

STO enabled
SS1 enabled
SS2 enabled
SOS enabled
SLS enabled
Reserved

Reserved

SDI enabled
Reserved

SBC enabled

bit10: ACK (nSRA) enabled
bitl1: Reserved
bit12: Reserved

bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)

15: No STO prompt before
FSoE connection

25247

At stop

"H20_en.61"
on page 255

6676.01
h

6676-01h | SS2 reset
mode

selection

Otol

Real-time

"6676_en.01h"
on page 270

SS2 stop-related parameters

You can select SS2 stop mode by setting the parameter H20.29.

When you choose "stop according to ramp", you can configure the ramp-to-stop reference

speed by setting parameter H20.30 and the ramp-to-stop deceleration time by setting

parameter H20.31.

When FSoE mode is selected to trigger safety function, set SS2-trigger-to-SOS delay time
(PLC with SRA parameters is set by 6671h, PLC without SRA parameters is set by local
parameter H20.33), 666Ch (H20.34) sets SS2 zero speed threshold, and 6672h (H20.35) sets
SS2 zero speed window time.

ACaution

In the CSP mode, the SS2 stop mode H20.29 is set to ramp-to-stop, and SS2 state is can-
celed during or after stop. Note that 607A of the host controller is aligned to 6064. Other-
wise, alignment to 607A can cause a high speed or even alarm B01.2 upon exiting.

Related parameters:
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Parame Cémrnu . Change
- nication Name Value Default Unit Vil Page
Address
H20.33 - SS1 trigger- | 0 ms—65535 ms 1000 ms At stop "H20_en.33"
to-STO on page 248
delay time/
SS2 trigger-
to-STO
delay time
H20.34 - SS1/SS1 1 rpm to 6000 rpm 10 rpm At stop "H20_en.34"
zero speed on page 248
threshold
H20.35 - SS1/SS2 0 ms—65535 ms 0 ms At stop "H20_en.35"
zero speed on page 248
threshold
time
666C.01 | 666C-01h | SOS zero 0 rpm to 6000 rpm 10 rpm | Real-time | "666C_en.01h"
h speed on page 268
threshold
6671.01 | 6671-01h | SS2 trigger- | 0 ms—65535 ms 10 ms Real-time | "6671_en.01h"
h to-STO on page 269
delay time
6672.01 | 6672-01h | SS2 zero 0 ms—65535 ms 0 ms Real-time | "6672_en.01h"
h speed on page 269
threshold
time

SS2 monitoring-related parameters
You can select SS2 monitoring mode by setting the parameter H20.43.

In the monitoring mode of SS2-r, when FSoE mode is selected to trigger the safety function
(PLC with SRA parameter, set by object dictionary; PLC without SRA parameter, set by
function code, same as local mode), the delay time for enabling ramp monitoring is set by
6675h (H20.36), and the minimum deceleration limit of SS2 is set by 6674h (ratio of H20.37
and H20.38). You can configure the time from triggering of the ramp limit to issuance of the
alarm by setting parameter H20.41, and the speed for stopping the ramp monitoring by
setting parameter H20.42.

Note

The unit of 6674h is encoder unit/s?, the ratio of H20.37 to H20.38 in rpm/ms.

Related parameters:
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Commu
Parame . . Change
- nication Name Value Default Unit Vil Page
Address
H20.36 - SS1/SS2 5 ms—65535 ms 10 ms At stop "H20_en.36"
ramp on page 249
monitor
start delay
time
H20.37 - SS1/SS2 60 rpm to 6000 rpm 1000 rpm At stop "H20_en.37"
ramp on page 249
monitor
reference
speed
H20.38 - SS1/SS2 1 ms—65535 ms 65535 ms At stop "H20_en.38"
ramp on page 249
deceleration
monitor
time
6674.01 | 6674-01h | SS2 0 encoder unit/sz—4294967295 15 Encod | Real-time | "6674_en.01h"
h deceleration | encoder unit/s2 er unit/ on page 269
limit s?
6675.01 | 6675-01h | SS2 ramp 0 ms—65535 ms 10 ms Real-time | "6675_en.01h"
h monitor on page 269
start delay
time

6.8.4 Sequence Diagram

SS2 is triggered and the drive enters SOS state after a delay time has elapsed

Speed,

SS2 command | Deactivation

552 active | Normal state

SOS active

SS2 trigger-to-SOS delay time
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If the SS2 command is canceled after SS2 has been triggered, the drive will retain the SS2
state until the delay time has elapsed.

SS2 is triggered and the drive enters SOS state when the speed meets zero speed
conditions

Speed | SS2trigger-to-SOS delay time

Zero speed threshold time
S

Zerospeed thresholdt~ — — — — — — — — — — =~ '— — — —

Time

Zero speed threshold— — — — — — — — — — — — —

$S2 active | Normal state SS2 state

I

|

|

|

|

|

. |
SS2 command| Deactivation Trigger |
|

|

|

|

|

|

SOS active

|
|
| Normal state SOS state
I
| |

If the SS2 command is canceled after SS2 has been triggered, the drive will retain the SS2
state until the delay time has elapsed or the zero speed conditions are met.
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Starting SS2 speed ramp monitoring

Speed

Monitoring stop speed
Zero speed threshold +

Zero speed threshold -

SS2 command

SS2 active

SOS active

Ramp
monitoring
active

SS2 reset

S$S2 command

SS2 active

SOS active

Delay from SS2 triggered

to SOS applied

Zero speed window tjme

Actual speed

Speed monitoring limit

|
[
[
\
|
o [
W |
[ ___I_1___ O~
| [ |
,,,,, LJ,,,,J,,:,,,,‘ Time
| [ [
Monitoring| | I : I
startdelay I | | |
I P! |
| [ : [
Cancel I Trigger 1 | 1
‘ |
[
[ [ [
: R |
Normal | SS2state! : [
| [ [
[
| [ [
| ! ‘
| Normal SOS state|
| i [
[ [
|
[
[
[
[

i

SS2 recovery

SS2 state Normal state

Normal state

SOS state

6.9 Safe Operation Stop (SOS) Function

6.9.1 Overview

The SOS function monitors whether the speed and position of the motor in a stationary
state are within thresholds, ensuring that the motor is in a safe stop state while providing
the power needed to maintain the external load. After SS2 is triggered, the drive switches
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from the SS2 state to the SOS state when the switching conditions are met. The SOS
function requires a safety encoder.

In the SOS state, the position and speed of the motor will be monitored. When the position
or speed of the motor exceeds the threshold, a fault will be reported and the drive will
enter the STO state.

Note

During SOS monitoring, no action commands can be sent to the drive to prevent the drive
from responding to the cumulative commands sent during SOS monitoring after the SOS
monitoring state is released.

6.9.2 SOS Triggered by Local Mode

SOS trigger-related parameters
The parameter DO: FunOUT.11 (SOS Active) enables the DO to output that SOS function is

active.
Table 6-8 Description of function No.
Code Name Function Name Function
. . 0: SOS inactive
FunOUT.11 SOS Active SOS active 1: SOS active

When any DI in DI1 to DI5 is configured to FunIN.11-Ack and after the DI corresponding to
SS2 is triggered and recovered, the drive recovers from SOS state to normal operational
state only if the DI corresponding to the Ack function is triggered.

When no DI is configured to Ack function, the drive returns to normal operation state after
the corresponding Dl is triggered and recovered.

Note

o OFF (0): The 24V voltage of the corresponding DI is disconnected.
e ON (1): The 24V voltage of the corresponding DI is connected.

SOS-related parameters

You can configure the SOS speed change threshold by setting parameter H20.44, the SOS
position change threshold by H20.45, and the SOS overthreshold-to-alarm time by H20.47.
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Speed

SS2in progress SOS state

STO state

SOS speed change threshold

SOS overthreshold oﬁ‘plarm time
I\

H20.44
Figure 6-14 SOS speed change threshold
Position
SS2in progress | SOS state | STO state
|
N I ("
\ S0S overthreshold—to—alarrp time

Time

\ ‘
\ e
N _—
N\ | SOS position change threshold
\ - H2045
4
| | |
Time
Figure 6-15 SOS position change threshold
Related parameters:
Parame X Change
Name Value Default Unit Page
ter Mode
H20.44 | SOS speed 1 rpm to 6000 rpm 10 rpm At stop "H20_en.44" on
change page 251
threshold
H20.45 | SOS position | 1to 536870912 932067 encod At stop "H20_en.45" on
change er unit page 251
threshold
H20.47 | SOS 0 ms-65535 ms 5 ms At stop "H20_en.47" on
overthres page 251
hold-to-alarm
time

6.9.3 SOS Triggered by Bus Mode

SOS trigger-related parameters

To trigger the safety function in the FSoE mode, 6668h in the TPDO mapping is the SOS

trigger object dictionary.

Related parameters:
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Commu
Parame . . Change
nication Name Value Default Unit Page
ter Mode
Address
6668.01 | 6668-01h | SOS signal Otol 0 - Real-time | "6668_en.01h"
h on page 267

Set whether the Restart Ack signal is required when SOS state is restored (PLC with SRA
parameters is set by 6630h, PLC without SRA parameters is set by bit10 of H20.61), and
6630h in RPDO mapping is the Restart Ack signal. When 6676h is configured to 1 and SS2 is
triggered and then recovered, the drive recovers from SOS state to normal operational

state only if 1 is written to the Restart Ack signal.

Related parameters:

Parame
ter

Commu
nication Name

Address

Value

Default

Unit

Change
Mode

Page

H20.61

- Safety bus
function
enabled
(FSoE)

bit0: STO enabled

bitl: SS1 enabled

bit2: SS2 enabled

bit3: SOS enabled

bit4: SLS enabled

bit5: Reserved

bit6: Reserved

bit7: SDI enabled

bit8: Reserved

bit9: SBC enabled

bit10: ACK (nSRA) enabled
bit11: Reserved

bit12: Reserved

bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)
15: No STO prompt before
FSoE connection

25247

At stop

"H20_en.61"
on page 255

6676.01
h

6676-01h | SS2 reset

mode

selection

Otol

Real-time

"6676_en.01h"
on page 270

SOS-related parameters

When the FSoE mode is selected to trigger the safety function (PLC with SRA parameters is
set by object dictionary, PLC without SRA parameters is set by local parameter). The SOS
zero threshold is set by object dictionary 666Ah (H20.45), and the SOS zero speed threshold
is set by 666Ch (H20.44). You can set the SOS overthreshold-to-alarm time through H20.47.

Related parameters:
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Commu
Parame . . Change
- nication Name Value Default Unit Vil Page
Address
H20.44 - SOS speed | 1 rpm to 6000 rpm 10 rpm At stop "H20_en.44"
change on page 251
threshold
H20.45 - NN 110536870912 932067 encod | Atstop "H20_en.45"
position erunit on page 251
change
threshold
666A.01 | 666A-01h | SOS zero 0to 536870912 932067 encod | Real-time | "666A_en.01h"
h position erunit on page 268
threshold
666C.01 | 666C-01h | SOS zero 0 rpm to 6000 rpm 10 rpm | Real-time | "666C_en.01h"
h speed on page 268
threshold

6.9.4 Sequence Diagram

SOS speed monitoring overrun
Speed

SOS overthreshold-to-alarm time
i

Zero speed threshold+

Zero speed threshold- F — — — — — — — — — — — — 4+ - - — - Time

SOS active SOS state Normal state

Normal state STO state

STO active

Fault output Fault state

Figure 6-16 SOS speed monitoring timing diagram
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SOS position monitoring overrun

Position

SOS overthreshold-to-alarm time

Zero position threshold+

Zero position threshold- Time

SOS active SOS state Normal state

Normal state T
STO active STOstate

Fault output Fault state

Figure 6-17 SOS position monitoring timing diagram
6.10 Safe Limit Speed (SLS) Function

6.10.10verview

When the SLS function is active, the safety module monitors whether the motor speed
exceeds the SLS threshold. Once the allowable speed is exceeded, the servo drive responds
in a preset way. You can configure the way for the servo drive to handle the SLS fault by
setting the parameter H20.60.

There are four SLS thresholds and you can switch monitoring of these these thresholds
during operation.

The SLS function is suitable for motors that can be dangerous due to overspeed.

6.10.2SLS Triggered by Local Mode

The parameter DI: FunIN5 (SLS1) enables the DI to trigger the SLS1 function, DI: FunIN6
(SLS2) enables the DI to trigger the SLS2 function, DI: FunIN7 (SLS3) enables the DI to
trigger the SLS3 function, DI: FunIN8 (SLS4) enables the DI to trigger the SLS4 function, DO:
FunOUT.5 (SLS1 Active) enables the DO to output that SLS1 is active, DO: FunOUT.6 (SLS2
Active) enables the DO to output that SLS6 is active, DO: FunOUT.7 (SLS3 Active) enables
the DO to output that SLS3 is active, and DO: FunOUT.8 (SLS4 Active) enables the DO to
output that SLS4 is active.
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Table 6-9 Description of function No.

Code Name Function Name Function
SLS1 trigger 0: SS1 active
FuniN.5 SLS1 command command 1: SS1 deselected
SLS2 trigger 0: SS2 active
FuniN.6 SLS2 command command 1: SS2 deselected
SLS3 trigger 0: SS3 active
FuniN.7 SLS3 command command 1: SS3 deselected
SLS4 trigger 0: SS4 active
FuniN.8 SLs4 command command 1: SS4 deselected
0: Normal state
FunOUT.5 SLS1 Active SLS1 active 1: SLS1 monitoring
state
0: Normal state
FunOUT.6 SLS2 Active SLS2 active 1: SLS2 monitoring
state
0: Normal state
FunOUT.7 SLS3 Active SLS3 active 1: SLS3 monitoring
state
0: Normal state
FunOUT.8 SLS4 Active SLS4 active 1: SLS4 monitoring
state
Note

o OFF (0): The 24V voltage of the corresponding DI is disconnected.
o ON (1): The 24V voltage of the corresponding DI is connected.

Related parameters:
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Parame
ter

Name

Value

Default

Unit

Change
Mode

Page

H20.02

Safety
module DI1
function
selection

0: Inactive
1: STO
2:SBC
3:S8S1
4:5S2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack

0

At stop

"H20_en.02" on
page 236

H20.03

Safety
module DI2
function
selection

0: Inactive
1: STO
2: SBC
3:58S1
4:5S2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9:SDIp
10: SDIn
11: Ack

At stop

"H20_en.03" on
page 237

H20.04

Safety
module DI3
function
selection

0: Inactive
1: STO
2: SBC
3:58S1
4:5S2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack

At stop

"H20_en.04" on
page 238

H20.05

Safety
module DI4
function
selection

0: Inactive
1: STO
2: SBC
3:58S1
4:5S2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack

At stop

"H20_en.05" on
page 238
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Parame
Name
ter

Value

Default

Unit

Change
Mode

Page

H20.06 | Safety
module DI5
function

selection

0: Inactive
1: STO
2:SBC
3:S8S1
4:5S2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack

0

At stop

"H20_en.06" on
page 239

H20.20 | Safety
module DO1
function

selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

© oD RN R

At stop

"H20_en.20" on
page 242

H20.21 | Safety
module DO2
function

selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

Lo N RWN R

At stop

"H20_en.21"on
page 243
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Parame
ter

Name

Value

Default

Unit

Change

Page
Mode &

H20.22

Safety
module DO3
function
selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

o U A A 4

0

At stop "H20_en.22" on

page 244

H20.23

Safety
module DO4
function
selection

Inactive

1 STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

WO NI RN

At stop "H20_en.23"on

page 244

H20.24

Safety
module DO5
function
selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

Lo NOUR N R

At stop "H20_en.24" on

page 245
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Parame

Change

Name Value Default Unit Page
ter Mode
H20.25 | Safety 0: Inactive 0 - At stop "H20_en.25" on
module DO6 | 1: STO Active page 246
function 2: SBC Active
selection 3:SS1 Active
4:SS2 Active
5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active
H20.48 | SLS1 0 ms—65535 ms 100 ms At stop "H20_en.48" on
switchover page 252
delay
H20.49 | SLS2 0 ms-65535 ms 100 ms At stop "H20_en.49" on
switchover page 252
delay
H20.50 | SLS3 0 ms-65535 ms 100 ms At stop "H20_en.50" on
switchover page 252
delay
H20.51 | SLS4 0 ms-65535 ms 100 ms At stop "H20_en.51"on
switchover page 253
delay
H20.52 | SLS1 0 rpm to 6000 rpm 1000 rpm At stop "H20_en.52"on
threshold page 253
H20.53 | SLS2 0 rpm to 6000 rpm 1000 rpm At stop "H20_en.53" on
threshold page 253
H20.54 | SLS3 0 rpm to 6000 rpm 1000 rpm At stop "H20_en.54" on
threshold page 253
H20.55 | SLS4 0 rpm to 6000 rpm 1000 rpm At stop "H20_en.55" on
threshold page 254
H20.56 | SLS1 filter 0 ms—65535 ms 100 ms At stop "H20_en.56" on
time page 254
H20.57 | SLS2 filter 0 ms—65535 ms 100 ms At stop "H20_en.57" on
time page 254
H20.58 | SLS3 filter 0 ms—65535 ms 100 ms At stop "H20_en.58" on
time page 254
H20.59 | SLS4 filter 0 ms—65535 ms 100 ms At stop "H20_en.59" on
time page 255
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Parame
ter

Change

Name Value Default Unit
Mode

Page

H20.61

Safety bus bit0: STO enabled 25247 - At stop "H20_en.61" on
function bitl: SS1 enabled page 255
enabled bit2: SS2 enabled

(FSoE) bit3: SOS enabled

bit4: SLS enabled

bit5: Reserved

bit6: Reserved

bit7: SDI enabled

bit8: Reserved

bit9: SBC enabled

bit10: ACK (nSRA) enabled
bit11: Reserved

bit12: Reserved

bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)
15: No STO prompt before FSoE
connection

H20.80

Speed/ 0: No speed and position monitoring 0 - At stop "H20_en.80" on
Position 1: Use safety motor and speed and page 258

monitoring position monitoring
setting

6.10.3SLS Triggered by Bus Mode

When the bus mode triggers the SLS function and H20.01 =1 or 3, you need to set bit4,
bit14, and bit13 of H20.61 to select the number of allowed SLS commands.

Example:
SLS function configuration parameters .
Available SLS commands
bit14 bit13 bit4
Any value Any value 0 0
0 0 1 SLS1
0 1 1 SLS1, SLS2
1 0 1 SLS1, SLS2, SLS3
1 1 1 SLS1, SLS2, SLS3, SLS4

There are two ways to enter the SLS speed limit monitoring function. You need to set 6691h
and 6694h only for matching a PLC with SRA parameters:

1. You can set the delay time from activation of the SLS command to starting of the SLS
speed monitoring. When the delay time has elapsed, the safety module will turn on the
speed monitoring regardless of whether the current speed of the servo motor is within
the speed range.
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2. You can also set the SLS filter time. It defines the filtering time for determining that the
motor speed is within the SLS limit. When the SLS filter time is reached, the SLS speed
monitoring will be activated regardless of whether the delay time is reached.

The object dictionary parameters involved in this mode are as follows.

Note:

e Object dictionaries 6690.01h and 6690.04h must be configured regardless of SRA
parameters. Other object dictionaries need to be configured only for matching PLCs
with SRA parameters.

e When using a PLC without SRA parameters, there is no need to configure the safe DIDO
of H20 group parameters. You need to configure the SLS signal input through the object
dictionary 6690h. Other parameter configurations are the same as those of the local

mode.

Related parameters:

Commu
Parame . . Change
nication Name Value Default Unit Page
ter Mode
Address
6690.01 | 6690-01h | SLS1signal |Otol 0 - Real-time | "6690_en.01h"
h on page 270
6690.02 | 6690-02h | SLS2signal |Otol 0 - Real-time | "6690_en.02h"
h on page 271
6690.03 | 6690-03h | SLS3signal |0tol 0 - Real-time | "6690_en.03h"
h on page 271
6690.04 | 6690-04h | SLS4signal |Otol 0 - Real-time | "6690_en.04h"
h on page 271
6691.01 | 6691-01h | SLS1 0 ms—65535 ms 100 ms Real-time | "6691_en.01h"
h switchover on page 272
delay
6691.02 | 6691-02h | SLS2 0 ms—65535 ms 100 ms Real-time | "6691_en.02h"
h switchover on page 272
delay
6691.03 | 6691-03h | SLS3 0 ms—65535 ms 100 ms Real-time | "6691_en.03h"
h switchover on page 272
delay
6691.04 | 6691-04h | SLS4 0 ms—65535 ms 100 ms Real-time | "6691_en.04h"
h switchover on page 273
delay
6693.01 | 6693-01h | SLS1 0 rpm to 6000 rpm 1000 rpm | Real-time | "6693_en.01h"
h threshold on page 273
6693.02 | 6693-02h | SLS2 0 rpm to 6000 rpm 1000 rpm | Real-time | "6693_en.02h"
h threshold on page 273
6693.03 | 6693-03h | SLS3 0 rpm to 6000 rpm 1000 rpm | Real-time | "6693_en.03h"
h threshold on page 274
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Commu
Parame . . Change
nication Name Value Default Unit Page
ter Mode
Address
6693.04 | 6693-04h | SLS4 0 rpm to 6000 rpm 1000 rpm | Real-time | "6693_en.04h"
h threshold on page 274
6694.01 | 6694-01h | SLS1 filter 0 ms—65535 ms 10 ms Real-time | "6694_en.01h"
h time on page 274
6694.02 | 6694-02h | SLS2 filter 0 ms—65535 ms 10 ms Real-time | "6694_en.02h"
h time on page 274
6694.03 | 6694-03h | SLS3 filter 0 ms-65535 ms 10 ms Real-time | "6694_en.03h"
h time on page 275
6694.04 | 6694-04h | SLS4 filter 0 ms—65535 ms 10 ms Real-time | "6694_en.04h"
h time on page 275
6.10.4Sequence Diagram
Sequence of SLS triggering
Noise filtering SLS deactivated

1 w .
SLS command | SLS active Time

SLS filtering

Real time speed |

SLS threshold| - - - - - - == -

SLS switchover delay

SLS statd| \ | Time

e When the SLS command is active, the speed of the servo motor must be below the SLS

threshold before the SLS switchover delay expires; otherwise, the safety module will
issue an SLS alarm.

e The safety module only monitors whether the motor speed and SLS switchover delay

reach the thresholds. It will not actively send deceleration commands to the servo drive.
To make the motor speed fall below the SLS threshold within the SLS switchover delay,
the servo drive must be controlled externally for deceleration.

o When the SLS command is canceled, the SLS monitoring function is turned off, and the

servo drive can immediately continue to run at a larger preset speed.

e Conditions for SLS to enter the monitoring state:

1. The SLS switchover delay expires.
2. SLS speed limit filter time expires.
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Sequence of multiple SLS triggering

The safety module enables monitoring for four different SLS thresholds. When multiple SLS
commands are all active, the motor speed must be kept below the smallest SLS threshold;
otherwise, the safety module will issue an SLS alarm.

1 Noisefiltering SLS1active . SLS deactivated
SLS1 command | i i | Time
L 1 Noise filtering :SLS2 ?ctive ! Time
SLS2 command L ! | ﬂ‘; ! !
SLS1 ?wm?hove‘r delay} SL ‘ 2 swn‘chover del?y
Real time speed b ! [ | !
SLS1 threshold N ! : : : !
— 1
: | | | :
SLS2 threshold ‘ e ‘
| | T
| : | Time
| ! |
L : 1 -
SLS1 state | ‘ Time
i
- ‘ ,
SLS2 state Time

During normal operation of the servo drive, the SLS1 monitoring is triggered. Before the
SLS1 switchover delay expires, the motor speed needs to be kept below the SLS1 threshold.
After the SLS1 switchover delay expires, the SLS1 monitoring is turned on. During the SLS1
monitoring, the SLS2 monitoring is triggered. Before the SLS2 switchover delay expires, the
motor speed needs to be kept below the SLS2 threshold. After the SLS2 switchover delay
expires, the SLS2 monitoring is turned on.

In this case, both SLS1 and SLS2 monitoring are executed at the same time. The smaller
one of the SLS1 and SLS2 thresholds is used. When the SLS1 command is canceled, the
SLS1 monitoring is turned off.

6.11 Safe Direction (SDI) Function

6.11.10verview

The SDI (safe direction) function prevents the motor shaft from moving in an unintended
direction.

When the SDIp input command is active, the safety module monitors whether the motor
shaft moves in the prohibited forward direction; when the SDIn input command is active,
the safety module monitors whether the motor shaft moves in the prohibited reverse
direction.
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When the motor shaft moves in an unexpected direction and exceeds the allowable
threshold, the safety module triggers the corresponding stop alarm. You can configure the
stop mode for the SDI fault by setting the parameter H20.78.

The SDI function must be used with a safety motor.

6.11.2SDI Triggered by Local Mode

The SDI function controlled by the DI involve the following parameter configurations.

The parameter DI: FunIN9 (SDIp) enables the DI to trigger the SS2 function, DI: FunIN10
(SDIn) enables the DI to trigger the SDIn function, DO: FunOUT.9 (SDIp Active) enables the
DO to output that SDIp is active, and DO: FunOUT.10 (SDIn Active) enables the DO to output
that SDIn is active.

Table 6-10 Description of function No.

Code Name Function Name Function

0: Active, forward rotation
SDIp trigger | prohibited

command 1: Canceled, forward rotation
allowed
0: Active, reverse rotation
SDIn trigger | prohibited

command 1: Canceled, reverse rotation
allowed
0: Inactive, motor is not
rotating forward

1: Active, motor is rotating
forward
0: Inactive, motor is not
rotating reversely
1: Active, motor is rotating
reversely

FunIN.9 SDIp command

FunIN.10 SDIn command

FunOUT.9 SDIp Status SDIp state

FunOUT.10 SDIn Status SDIn state

Note

o OFF (0): The 24V voltage of the corresponding Dl is off.
o ON (1): The 24V voltage of the corresponding DI is off.

From the perspective of the motor load side, clockwise rotation of the motor is abbreviated
as CW, and counterclockwise rotation is abbreviated as CCW, as shown below.
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The logical relationship between SDI command and state is as follows.

SDI command SDI state L
Description

SDIp SDIn SDIp SDIn

1 1 The motor can rotate both forward and

) ) reversely.

1 0 1 0 The motor can only rotate forward.

0 1 The motor can only rotate reversely.

0 0 0 The motor is not allowed to rotate reversely.

Note

0: Inactive, meaning that the 24V voltage of the corresponding DI is off;

1: Active, meaning that the 24V voltage of the corresponding DI is on.

Related parameters:

Parame Cf)mr.11u X Change
nication Name Value Default Unit Page
ter Mode
Address
H20.00 Safety 0.00 to 655.35 0.00 - Unchange | "H20_en.00"
module able on page 236
software
version
H20.02 Safety 0: Inactive 0 - At stop "H20_en.02"
module DI1 | 1: STO on page 236
function 2: SBC
selection 3:SS1
4:SS2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack
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Commu
Parame | = | X Change

nication Name Value Default Unit
ter Mode
Address

Page

H20.03 - Safety
module DI2
function

0: Inactive 0 - At stop "H20_en.03"

1: STO on page 237

2: SBC
selection 3:SS1
4:SS2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack

H20.04 - Safety
module DI3
function

0: Inactive 0 - At stop "H20_en.04"

1:STO on page 238

2: SBC
selection 3:SS1
4:SS2
5:SLS1
6:SLS2
7:SLS3
8: SLS4
9: SDIp
10: SDIn
11: Ack

H20.05 - Safety
module DI4
function

0: Inactive 0 - At stop "H20_en.05"
1: STO on page 238
2: SBC
selection 3:SS1
4:SS2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack
Inactive 0 - At stop "H20_en.06"
STO on page 239
:SBC
:SS1

H20.06 - Safety 0:
1:
2
3
4:SS2
5
6
T
8
9

module DI5
function
selection

: SLS1
: SLS2
:SLS3
: SLS4
: SDIp
10: SDIn
11: Ack
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Commu
Parame L
nication Name

ter
Address

Value

Default

Unit

Change
Mode

Page

H20.20 - Safety
module DO1
function

selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
T: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_en.20"
on page 242

H20.21 - Safety
module DO2
function

selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_en.21"
on page 243

H20.22 - Safety
module DO3
function

selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
T: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_en.22"
on page 244
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Parame
ter

Commu
nication
Address

Name

Value

Default

Change
Mode

Unit Page

H20.23

Safety
module DO4
function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
T: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

- At stop "H20_en.23"

on page 244

H20.24

Safety
module DO5
function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

"H20_en.24"
on page 245

- At stop

H20.25

Safety
module DO6
function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
T: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

"H20_en.25"
on page 246

- At stop
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Commu

Parame | = | X Change
- nication Name Value Default Unit Vil Page
Address
H20.61 - Safety bus | bit0: STO enabled 25247 - At stop "H20_en.61"
function bit1: SS1 enabled on page 255
enabled bit2: SS2 enabled
(FSOE) bit3: SOS enabled
bit4: SLS enabled
bit5: Reserved
bit6: Reserved
bit7: SDI enabled
bit8: Reserved
bit9: SBC enabled
bit10: ACK (nSRA) enabled
bitl1: Reserved
bit12: Reserved
bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)
15: No STO prompt before FSoE
connection
H20.74 - SDI zero 1to 536870912 932067 encod At stop "H20_en.74"
position er unit on page 257
threshold
H20.76 - SDI zero 0 rpm to 3000 rpm 10 rpm At stop "H20_en.76"
speed on page 257
threshold
H20.77 - SDI delay 0 ms—-65535 ms 0 ms At stop "H20_en.77"
time on page 258
H20.78 - SDI fault 0:STO 0 - At stop "H20_en.78"
response 1:SS1-t on page 258
mode
H20.80 - Speed/ 0: No speed and position 0 - At stop "H20_en.80"
Position monitoring on page 258
monitoring | 1: Use safety motor and speed
setting and position monitoring
H02.02 | 2002-03h | Rotation 0: Counterclockwise (CCW) as 0 - At stop "HO02_en.02"
direction forward direction on page 234
selection 1: Clockwise (CW) as forward

direction

6.11.3SDI Triggered by Bus Mode

Note:
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1. Object dictionaries 66D0h and 66D1h must be configured regardless of SRA parameters.
Other object dictionaries need to be configured only for matching PLCs with SRA
parameters.

2. The SDI zero speed window and the SDI zero position window are set in the same
manner as the local mode when matching a safety PLC without SRA parameters.

Related parameters:

Parame Comrnum . Change
- cation Name Value Default Unit Ve Page
Address
H02.02 | 2002-03h | Rotation 0: Counterclockwise (CCW) as 0 - At stop "H02_en.02"
direction forward direction on page 234
selection 1: Clockwise (CW) as forward
direction
66D0h 66D0h | SDIp signal Otol 0 - Real-time | "66D0h" on
page 275
66D1h 66D1h | SDIn signal Otol 0 - Real-time | "66D1h"on
page 276
66D3h 66D3h | SDI zero 0to 536870912 932067 | encod | Real-time | "66D3h"on
position erunit page 276
threshold
66D5h 66D5h | SDI zero speed | 0 rpm to 3000 rpm 10 rpm Real-time | "66D5h" on
threshold page 277

6.11.4Sequence Diagram

SDI control bit setting

You can control rotation direction of the motor by setting the SDI control bit. The
permissible rotation direction is given by SDI positive (SDIp) and SDI negative (SDIn) control
bits.
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14
SDIp command

. Time
| | |
| | |

|

I

Time

1,
SDIn command

Real time speed

SDI zero speed thresholeH Time

Real time position

I [

I I I [ I

SDI zero position threshold T : : : 1l : : : : Time

- I I I I I I
I I I | :\ | : | :
| [ [T [ | |
1,, i I I I [ [ I | X

SDIp state o | Time
| o
177 I I I I I I | [}

SDIn state ! o 'l Time
I I I I [

e The SDIp and SDIn states displayed by the safety module indicate the current rotational
state of the servo motor, independent of whether the input SDI command is active or
not. When both SDIp and SDIn states are 0, it means the servo motor is stopped.

e When the SDIp command is deactivated, the motor can rotate in forward direction, and
when it is activated, the motor can only rotate in reverse direction.

e When the SDIn command is deactivated, the motor can rotate in reverse direction, and
when it is activated, the motor can only rotate in forward direction.

SDI monitoring

When the SDI zero position threshold or SDI zero speed threshold is exceeded, the stop
mode defined by H02.78 is triggered.

The SDI monitoring diagram is shown below.

Stop according to H20.78 when the SDI zero position threshold is exceeded

SDI zero position threshold

Real-time position

SDIp command

SDIn command

SDIp state

SDIn state yﬁ
I

The sequence is described as follows:
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1. The safety module receives an active SDIn command and starts monitoring whether the
motor shaft rotates into the reverse direction. The motor rotates into the allowable forward
direction.

2. The motor stops rotating and the position feedback remains unchanged.
3. The motor continues to rotate into the allowable forward direction.

4. The motor rotates into the reverse direction, the safety module locks the maximum
allowed reverse position threshold and checks whether the current position exceeds the
maximum allowed value.

5. The motor stops before the maximum reverse position threshold is reached.
6. The motor continues to rotate into the allowable forward direction.

7. The motor returns to the position it was in when the reverse position threshold was
locked.

8. The zero position threshold is exceeded and the safety stop set by H20.78 is triggered.

Stop according to H20.78 when the SDI zero speed threshold is exceeded

‘ Time

i
SDIp command‘

i
|
1 ! .
SDIn commandT . Time
i
|
i

Real time speed

SDI zero speed threshold—|

T
i
I
Real time position i ! =1 U Lo
i = i =
I [ o
— Ll L Time
[
| .
[

SDI zero position threshold :
1 Lo

SDIp stateT i

F b :

1 I [ I

SDIn stateAT | L | lm m i

I [ T T

Hysteresis speed

To avoid the SDIp and SDIn states jumping back and forth near zero speed, the safety
module is configured with a hysteresis speed of 10 rpm. Only when the speed exceeds
£10rpm, the corresponding SDI state value changes to 1.
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Real time

10 rpm

-10 rpm

l,
SDIp state

SDIn statd]

6.12 Safe Speed Monitor (SSM) Function

6.12.10verview

The SSM function provides a safe output signal to indicate whether the motor speed is
below a prescribed limit to identify, for example, a standstill. The safety module provides a

safe output signal for further processing.

The SSM monitors whether the motor speed is within the limit threshold. The safety
module does not trigger any stop response when the motor speed exceeds the SSM limit

threshold.

The SSM applies to enabling through feedback in the local mode, such as unlocking the
protective door at a speed lower than the critical speed.

The SSM state can be output via local mode or via the TPDO status word of the EtherCAT

safety bus.

6.12.2SSM Triggered Locally
The parameter DO: FunOUT.12 (SSM Active) enables the DO to output that SSM function is

active.
Table 6-11 Description of function No.
Code Name Function Name Function
. . 0: Out of SSM limit
FunOUT.12 SSM Active SSM active 1: Within SSM limit
Note

o OFF (0): The 24V voltage of the corresponding DI is disconnected.

e ON (1): The 24V voltage of the corresponding DI is connected.

The parameters for safety DO controlling SSM are as follows:
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Related parameters:

Parame
ter

Name

Value

Default

Unit

Change

Page
Mode &

H20.20

Safety
module DO1
function
selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

A U U S A e =

0

At stop "H20_en.20" on

page 242

H20.21

Safety
module DO2
function
selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

L oL RN R

At stop "H20_en.21" on

page 243

H20.23

Safety
module DO4
function
selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

W ooNDUDR N RS

At stop "H20_en.23"on

page 244
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Parame . Change
Name Value Default Unit Page
ter Mode
H20.24 | Safety 0: Inactive 0 - At stop "H20_en.24" on
module DO5 | 1: STO Active page 245
function 2: SBC Active
selection 3: SS1 Active
4: SS2 Active
5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active
H20.70 | SSM upper —6000 rpm to 6000 rpm 200 rpm At stop "H20_en.70" on
limit page 256
H20.71 | SSM lower —6000 rpm to 6000 rpm -200 rpm At stop "H20_en.71"on
limit page 256
H20.72 | SSM 0 rpm to 6000 rpm 10 rpm At stop "H20_en.72" on
hysteresis page 257
threshold
Note

o When the upper and lower limits of SSM are set to 0 at the same time, the SSM
function can be disabled, and the SSM status is always inactive.

o The upper limit of the SSM must be greater than the lower limit, and the hysteresis
threshold of the SSM must be less than the upper limit minus the lower limit.

o The SSM hysteresis threshold is set by parameter H20.72, and is valid for both
local DO and FSoE output status words.

6.12.3SSM Output in Bus Mode

The SSM hysteresis threshold is not planned in the object dictionary. To prevent the motor
speed from fluctuating near the upper or lower SSM threshold, the SSM hysteresis
threshold configured for the SSM function triggered locally adopts the value set by the
parameter 20.72.

That is, the SSM hysteresis threshold set by H20.72 will take effect for both the local mode
and the bus mode.

The object dictionaries involved are as follows:

Note:
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Related parameters:

Only matching PLCs with SRA parameters involves object dictionaries 66E2. 01h and
66E4. 01h.
When using a PLC without SRA parameters, the upper and lower SSM thresholds are set
through H20.70 and H20.71, respectively.

Commu
Parame . . Change
nication Name Value Default Unit Page
ter Mode
Address
H20.70 - SSM upper | —6000 rpm to 6000 rpm 200 rpm At stop "H20_en.70"
limit on page 256
H20.71 - SSM lower | —6000 rpm to 6000 rpm -200 rpm At stop "H20_en.71"
limit on page 256
66E0.01 | 66E0-01h | SSM state Otol 0 - Un "66E0_en.01h"
h changea | onpage 277
ble
66E2.01 | 66E2-01h | SSM upper | —6000 rpm to 6000 rpm 200 rpm | Real-time | "66E2_en.01h"
h limit on page 277
66E4.01 | 66E4-01h | SSM lower | —=6000 rpm to 6000 rpm -200 rpm | Real-time | "66E4_en.01h"
h limit on page 277
Note

When the upper and lower limits of SSM are set to 0 at the same time, the SSM
function is turned off and the SSM state is always inactive.

The upper limit of the SSM must be greater than the lower limit, and the hysteresis
threshold of the SSM must be less than the upper limit minus the lower limit.

The SSM hysteresis threshold is set by parameter H20.72, and is valid for both

local DO and FSoE output status words.
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6.12.4Sequence Diagram

Running speed

SSM upper threshold
(-6000 to 6000) rpm

SSM lower threshold
(-6000 to 6000) rpm

SSM output signalj r

The purpose of the SSM hysteresis setting is to achieve a more stable signal output when

the motor speed is near the upper or lower SSM threshold. The SSM function prevents the
SSM output signal from jumping back and forth between 0 and 1 several times around the
threshold due to the real-time fluctuation of the motor speed.

o When the motor speed is within the upper and lower SSM thresholds, the SSM output is
1.

e When the motor speed exceeds the upper SSM threshold, the SSM output is 0.

e When the motor speed drops below upper SSM threshold minus hysteresis threshold,
the SSM output is 1 again.
When the motor speed drops below the lower SSM threshold, the SSM output is 0.
When the motor speed increases to lower SSM threshold + hysteresis threshold, the SSM
output is 1 again.

6.13 Safety Function Response Time

ACaution

Set the parameters correctly to achieve the desired response time and ensure the accumu-
lation of diagnostic test interval (DTI) and safety function response time can meet the safety
requirements of the system.

6.13.1 Response time When Triggering Local Mode

When the local mode triggers the safety function, configure the safety DI to a safety
function and trigger the corresponding safety function by controlling the safety DI. The
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response time from DI operation to the time when the safety function take effect is shown
in the following table.

Table 6-12 Response time during terminal control

Function Max. response timel!
STO/SBC/SS1/SS2 t_DIW+2.5ms
SLS t_DIM+t_SLSB! +6.5ms
SDI t_DIM+t_SDI + 6.5ms
SOS t_SOS@ +6.5ms
SSM 4 ms

Note

[1]: t_Dl is the noise removal filter time of the safety module DI, which is configured by pa-
rameters H20.08 to H20.12, with setpoints ranging from 1 ms to 500 ms.

[2]: t_SOS is the filter time set by H20.47, which ranges from 0 ms to 65535 ms.

[3]: t_SLS is the delay time set by parameters H20.48 to H20.51, which ranges from 0 ms to
65535 ms.

[4]: t_SDl is the delay time set by H20.77, which ranges from 0 ms to 65535 ms.

[5]: Indicates the time interval between the safety function demand state and the safety
function completion state (such as entering the safety state).

6.13.2Response Time in Bus Mode

When the FSoE mode triggers safety function, the corresponding safety function is triggered
by the control word of a certain safety function in the RPDO. The following table shows the
time between function trigger and start.

Table 6-13 Response time during FSoE control

Function Max. response timel™)
STO/SBC/SS1/SS2 2*t_ETH+2ms
SLS 2*t_ETM+ t_SLSB! + 6.5ms
SDI 2*t_ETW+t_SDIM + 6.5ms
SOS t_SOS™ + 6.5ms
SSM 4*t_EFSBI+4*t_EFM©
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6.14

Note

o [1]: t_ET is the EtherCAT communication synchronization cycle. The setpoint is
determined by the parameter configurations of the customer controller.

e [2]:t_SOS s the filter time set by H20.47, which ranges from 0 ms to 65535 ms.

o [3]:t_SLSis the delay set by H20.48 to H20.51, which ranges from 0 ms to 65535
ms.

e [3]:t_SDlis the delay set by H20.77, which ranges from 0 ms to 65535 ms.

e [5]t_EPSisthe communication cycle between the EtherCAT master and the FSoE
slave. The setpoint is determined by the parameter configurations of the customer
controller.

e [6]:t_EFM is the communication cycle between the EtherCAT master and the FSoE
master. The setpoint is determined by the parameter configurations of the
customer controller.

o [7]: Indicates the time interval between the safety function demand state and the
safety function completion state (such as entering the safety state).

Fault Reset

When the resettable safety function fault occurs, you can stop the keypad from displaying

the fault using the fault reset function.

1. To stop the keypad from displaying the fault/warning, set HOd.01 (Fault reset) to 1 or
activate the DI terminal assigned with DI function 2 (FunIN.2: ALM- RST, fault and
warning reset).

2. For EtherCAT servo drives, enable the rising edge of the control word 6040h bit7 on the
host controller to stop the keypad from displaying the fault.

For No. 1 and No. 2 resettable faults, turn off the S-ON signal before resetting the faults.

When a non-resettable safety function fault occurs, the power must be restarted to stop the
fault display.
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7  STO Integration

7.1 Overview

24VDC Drive

Control circuit

A STO1 l

Eslnd™

prohibited

STO2 of
- S = 4@
L _*‘I{

ov. Motor
power supply module

|

By cutting off the output of the motor supply module, the power supply current
and torque of the motor is off.

Figure 7-1 Schematics of the STO function

Safe Torque Off (STO) is a safety function that complies with IEC 61800-5-2:2016. It is built
into Inovance SV680-INT series servo drives.

Remember to perform a power cycle of the drive every three months or trigger the STO
through disconnecting the 24V input of CN6, so that STO can be reset periodically.

The STO function inhibits the control signal of the power semiconductors on the drive
output end, preventing the drive from generating torque at the motor shaft end.

The STO function prevents movement of the motor by two redundant external hardware
signals (STO1 and STO2) that block the PWM signals from being outputted to the power
layer of the servo drive. STO1 and STO2 input signals must be both active to allow the servo

drive to operate normally.

See the following table for the STO function.

STOL1 Input STO2 Input PWM Signal
H H Normal
L H Prohibited
H L Prohibited
L L Prohibited
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STO (safe torque)
Description Cuts off the power of the motor.
The safe torque off (STO) function brings the machine safely into a no-
Description torque state and prevents it from unexpected start. When the STO
P function is activated, the servo drive stops according to the preset stop
mode (H02.08).
Safe state Disables the PWM gating signal of the drive.
Operation mode | High demand mode or continuous mode

7.2 Function Use and Monitoring

Function Use

The keypad displays the STO function state and error information.

See the following table to identify the cause of a fault and the action to be taken. Contact

Inovance technical support if the fault persists after corrective actions listed in the

following table are taken.

Fault codes related to the STO function are listed in the following table:

Fault Code

Fault code name

Description

Cause

Corrective Action

E150.0

STO safety state
applied

The STO input protection
applies (safety state).

STO is triggered because
either or both of two 24 V
inputs are disconnected.

There is no need to take any
corrective actions. After the
STO terminal is back to
normal, clear the fault using
the fault reset function.
Check whether the 24 Vv
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

Replace the servo drive.

E150.1

STO input state

The single-channel input of

1. STO input power supply is
abnormal.

Check whether the 24V
power supply for the STO is
stable. Tighten the cables
that are loose or

abnormal STO is ineffective. disconnected.
2.STO Input resistor is Replace the servo drive.
abnormal.
3. STO is ineffective. Replace the servo drive.
The MCU monitors the 5V
power supply of the PWM The 5V voltage supplied to
Buffer 5V supply Buffer to detect whether the STO Buffer is abnormal )
E150.2 Replace the servo drive.

error

overvoltage or undervoltage
occurs. If the voltage is
abnormal, E150.2 occurs.

due to undervoltage or
overvoltage.
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Fault Code | Fault code name Description Cause Corrective Action
The photocoupler of the
front hardware circuit for bi .
. R . . t ti
STO input circuit STO input is inspected. If the rect connection occurs on .
E150.3 . : ) the upstream optocoupler of|Replace the servo drive.
hardware diagnosis |photocoupler is short-
— . STO1 or STO2.
circuited, the servo will
display E150.3.
An error occurs on the PWM
buffer integrated circuit
during initialization STO buffer power-on .
E150.4 |STO activated gA u pow Replace the servo drive.
detection upon power-on detection abnormal
(the PWM signal cannot be
blocked).
X X . Poor contact of the STO
The STO input signal is X
i i terminal or unstable
X X interfered with, but the X
STO input signal . external 24V input voltage  |Replace the 24V power
E150.5 interference does not meet

interference

the noise filtering conditions
setin HOA.73.

may lead to STO
misoperation or
malfunction.

supply.

Note

For a motor with brake, if either STO1 or STO2 closes, the drive will be disabled
within 30 ms (STO response time).

For a motor without brake, if either STO1 or STO2 closes, the drive will be disabled
within 5 ms (STO response time).

EDM DO signal

When STO1 and STO2 input 24V voltage are cut off, the EDM DO signal is active, otherwise
the EDM DO signal is inactive.

At this time, STO1 and STO2 are filtered signals. When EDM is active, the servo drive blocks
the PWM signal.

Signal Name Mark Photo coupler logic
. STO1 ON ON OFF OFF
Safety input
STO2 ON OFF ON OFF
EDM output EDM OFF OFF OFF ON
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Note

The DO output of this EDM is only a monitoring signal to detect whether a safety function is
triggered, not a safety signal output.

The EDM state of the integrated STO can only be output through the non-safe DO output of
the drive, not through the DO output on the safety module.

Application Example of Safety Function

Example 1:
Emergency button (dual-contact ) Class 315013849

Max.SIL 3PLe

24V ﬂ/

ov

7.3 Faultreset

The exceptional operation refers to the durations of power-on and initialization, and how to
return from the STO state.

e The PWM buffer is disabled as the enable terminal is pulled up during power-on, so the
PWM signal is inhibited.

e The PWM buffer is disabled as the enable terminal is pulled up during initialization of
the MCU, so the PWM signal is inhibited. Such condition is cleared and servo drive works
normally after initialization is done.

o When all of the following conditions are met, the servo system that enters the safe state
through the STO function can be back to normal with the safe state cleared after auto-
reset of the drive.

m Theinput state of the STO request must be "high".
s Theservo ON or servo RUN command must be inactive.
» No dangerous faults exist.
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) low high
sTOlinput —————————
STO2 input low high
Response

Servo ON command M

. ! .
Return condition Condition not met>< Condition met

[
i ‘

Servo state sTO | >< Normal
: [

Figure 7-2 Return condition of external STO request state

Note

[1]: The servo ON command is a servo-enabled command, not an internal servo-enabled
state.

m  When STO_IN (STO1 or STO2 input) is restored to 24 V, the EDM and servo ready
signals are immediately reset to 0. When STO1 and STO2 are restored to 24V at the
same time, the servo ready to output signal and servo operational signal are
activated after 400 milliseconds. Servo operation is PWM drive signal output.

STO1 24Vinput4 I I
[ [

\

STO2 24 Vinput Q I
\

[

|

[

400 ms
STO EDM

[
[
|
[
[
Servo output ready :
[

—
—

Servo running

Figure 7-3 Servo drive reset timing diagram

7.4 Safety Function Response Time

The STO function prevents movement of the motor by two redundant external hardware
signals (STO1 and STO2) that block the PWM signals from being outputted to the power
layer of the servo drive. STO1 and STO2 input signals must be both active to allow the servo
drive to operate normally.

If either one or both signals are set to "Low" level, the PWM signals will be blocked within
30 mstt,
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TEXE_MAX
!
Safety input 4‘ :
|
e —
|
Drive state Running : STo
|
Safety function
Standby Activated

Note

[1]: The typical response time is 30 ms. The maximum response time is 100 ms, given the
discrete type of the electronic device.
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8 Commissioning and Operation

8.1 Pre-operation Inspection

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

Table 8-1 Checklist before operation

No. Item Yes
Wiring
1 The power input terminals (L1C, L2C, L1, L2, L3, R, S, T) of the O
servo drive are connected properly.
5 The main circuit cables (U, V, W) of the motor are connected to O
the U/V/W terminals of the drive correctly.
No short circuit exists in the power input terminals (L1C, L2C,
3 L1, L2,L3,R, S, T) or main circuit output terminals (U, V, W) of O
the servo drive.
4 The control signal cables, such as the brake signal cable and -
overtravel protection signal cable, are connected properly.
5 The servo drive and motor are grounded properly. O
The stress suffered by the cable is within the specified range. O
7 All the wiring terminals are insulated properly. O
8 The shield layer of the encoder cable is reliably connected with O

the PE terminal on the drive.
Environment and Mechanical Conditions

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

The servo drive and the external braking resistor are placed on

2 incombustible objects. O

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

4 The motor and the machine it is connected to are in good O

condition and ready to run.

8.2 Trial Run

Safety function in local mode control (H20.01 = 0)

1. Ensure that the wiring of the DI and DO of the safety module is correct. The DO requires
an external 24V input voltage.

2. Use the software tool to configure the functions of DI and DO, for example, set DI1 to 1-
STO.
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3. Control the DI input voltage, observe whether the DO state changes normally and the
servo drive reports any fault.
For example, disconnect the 24V input voltage of DI1 assigned with the STO function and
observe whether the STO state indicated by DO1 is active. Then restore the 24V input
voltage of DI1 and observe whether the STO state output by DO1 is inactive.

4. The DI of the safety module adopts dual-channel (A&B) control. The safety function can
be executed when either of the two channels is active. The safety module monitors
whether there is discrepancy at the two input signals. If the discrepancy lasts for a period
of time exceeding the preset allowable time, the safety module outputs the
corresponding fault information.

Safety function in bus mode control (H20.01 = 1)

1. Ensure that the safety PLC and the servo are properly connected.

2. The Beckhoff EL1904 supports up to four safety input controls, and the EL2904 supports
up to four safety state output controls. Configure the RPDO corresponding to the input
signal of EL1904 and TPDO corresponding to the output signal of EL2904.

Example: Configure one EL1904 to STO RPDO and one EL2904 to STO TPDO.

3. Control the on and off of the EL1904 input signal and observe whether the EL2904 output
signal changes normally and the servo drive reports any fault.
For example, disconnect the 24V input voltage of EL1904 assigned with the STO function
to let the safety type drive enter the STO state. Observe whether the STO output state
indicated by EL2904 is active. Then restore the STO 24V input voltage on EL1904 to let
the safety type drive exit the STO state. Observe whether the STO output state on EL2904
is inactive.

Note

In the above example, an ACK signal is not required for the safety motor to exit the STO
state by default. As long as the STO command is canceled, the safety motor automatically
exits the STO state.

Safety function in bus mode control (H20.01 = 3)

1. Ensure that the safety PLC and the servo are properly connected.

2. The PNOZ m EF 4DI4DOR module from Pilz supports a maximum of 4 safety input control
and 4 safety status output control. The RPDO corresponding to the input signal and the
TPDO corresponding to the output signal of the PNOZ m EF 4DI4DOR module can be
configured using the PNOZmulti Configurator software.

3. Control the on and off of the input signal of PNOZ m EF 4DI4DOR module to observe
whether the corresponding output signal changes normally, and the servo has no
abnormal alarm.
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For example, disconnect the 24V input voltage of the corresponding STO on the PNOZ m EF
4DI4DOR, and the drive enters the STO state. Observe whether the STO output state on the
PNOZ m EF 4DI4DOR module is active. Restore the 24V input voltage to the STO, and the
drive exits the STO state. Observe whether the STO output state on the PNOZ m EF
4DI4DOR module is inactive.

Note

In the above example, an ACK signal is not required for the safety motor to exit the STO
state by default. As long as the STO command is canceled, the safety motor automatically
exits the STO state.

8.3 \Verification and validation

Overview

This chapter describes verification and validation of the implemented safety functionality.

Verification and validation produce documented proof of the compliance of the
implementation with specified safety requirements.

Basic requirements

Technical staff must be trained to understand the requirements and principles of
designing and operating safety-related systems.

Person performing the maintenance must be trained to understand the requirements
and principles of designing and operating safety-related systems.

Operators must be trained to understand the requirements and principles of designing
and operating safety-related systems.

The safety-related circuit on the control board that fails to operate must be replaced
with a new one as it is not repairable.

Commissioning Checklist

Start-up test and validation

IEC 61508, EN/IEC 62061 and EN ISO 13849 require the final assembler of the equipment
to verify the operation of the safety function through acceptance testing. This
acceptance test is described in the drive manual. The testing of optional safety features
is described in the corresponding manuals.

The acceptance test must be performed:

= atinitial start-up of the safety function

m After any changes related to safety functions (wiring, assembly, settings, or other
related operations)

m after any maintenance work related to the safety function.
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The acceptance test of the safety function must be carried out by an authorized person
with expertise and knowledge of the safety function. The test must be documented and
signed by the test staff.

Signed acceptance test reports must be stored in the logbook of the machine. The
report shall include documentation of start-up activities and test results, fault reports,
and troubleshooting records. Any new acceptance tests performed due to changes or
maintenance need to be logged into the logbook.

o Checklist
Table 8-2 Checklist of integrated STO output
No. Item Yes
1 Ensure that the drive runs and stops freely during commissioning. O
9 Stop the drive (if running), switch the input power supply off and 0
isolate the drive from the power line by a disconnector.
3 Check the STO circuit connections against the circuit diagram. O
4 Check that the shield of the STO input cable is grounded to the drive 0
frame.
5 Close the disconnector and switch the power supply on. O
Test the STO signal #1 when the motor is stopped:
Set STO1 and STO2 to "H".
Send a stop command to the drive (if running) and wait until the
51 motor shaft is at standstill. O

Awake the STO function by de-energizing (low state or open-circuit)
the STO input signal #1 and send a start command to the drive.
Ensure that the motor stays at a standstill and the keypad of the drive
displays "E150.1".

Set STO1 to "H" and disable the ON/RUN command of the drive.
5.2 Then, reset the drive automatically and enable ON/RUN command of O
the drive. Finally, check whether the motor runs normally.

Test the STO signal #2 when the motor stops:

Set STO1 and STO2 to H.

Send a stop command to the drive (if running) and wait until the
motor shaft is at standstill.

Awake the STO function by de-energizing (low state or open-circuit)
the STO input signal #2 and give a start command for the drive.
Ensure that the motor stays at a standstill and the keypad of the drive
displays "E150.1".

5.3

Set STO2 to "H" and disable the ON/RUN command of the drive.
5.4 Then, reset the drive automatically and enable ON/RUN command of O
the drive. Finally, check whether the motor runs normally.
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No.

Iltem

Yes

6.1

Test the STO channel 1 when the motor is running:

Set STO1 and STO2 to H.

Start the drive and ensure the motor is running.

Awake the STO function by de-energizing (low state or open-circuit)
the STO input signal 1.

Ensure that the motor stops and the drive trips.

Reset the fault and try to start the drive.

Ensure that the motor stays at a standstill and the keypad of the drive
displays "E150.1".

6.2

Set STO1 to "H" and disable the ON/RUN command of the drive.
Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

6.3

Test the STO channel 2 when the motor is running:

Set STO1 and STO2 to H.

Start the drive and ensure the motor is running.

Awake the STO function by de-energizing (low state or open-circuit)
the STO input signal 2.

Ensure that the motor stops and the drive trips.

Reset the fault and try to start the drive.

Ensure that the motor stays at a standstill and the keypad of the drive
displays "E150.1".

6.4

Set STO2 to "H" and disable the ON/RUN command of the drive.
Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

Document and sign the acceptance test report which verifies that the
safety function is safe and acceptable for operation.

Verifying the achieved SIL/PL level

Verification of the functional safety system demonstrates and ensures that the

implemented safety system meets the requirements specified for the system in the safety

requirements specification phase.

The most convenient way to verify the required SIL/PL level reached with the implemented

system is to use a specific safety calculator software.

Validation procedure

Inovance ensures that the functionality of all the required safety functions has been

appropriately verified and validated.

ACaution

o The system must not be considered safe until all safety functions are validated.
« The acceptance test must be performed to each safety function.
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The acceptance test using the start-up checklist described below must be performed:

e atinitial start-up of the safety function

e after any changes related to the safety function (wiring, components, settings, etc.)

e after any maintenance work related to the safety function. The acceptance test must
include at least the following steps:

1. having an acceptance test plan

2. testing all commissioned functions for proper operation

3. testing all used inputs for proper operation

4. testing all used outputs for proper operation

5. documenting all acceptance tests performed

6. testing person signing and archiving the acceptance test report for further
reference.

Acceptance test reports

You must store the signed acceptance test reports in the logbook of the machine. The
report must include the following:

description of the safety application (including a figure)

a description and revisions of safety components that are used in the safety application
a list of all safety functions that are used in the safety application

a list of all safety related parameters and their values (the drive STO has no safety-
related parameters, but listing the non-safety related parameter and its setting is
recommended)

o documentation of start-up activities, references to failure reports and resolution of

failures
e the test results for each safety function, check, date of the tests and confirmation by the
test personnel.

You must store any new acceptance test reports performed due to changes or maintenance
in the logbook of the machine.
Competence

The acceptance test of the safety function must be carried out by a competent person with
expertise and knowledge of the safety function as well as functional safety, as required by
IEC 61508-1 clause 6. The test procedures and report must be documented and signed by
this person.

Validation checklists for start-up
Validation of the FSoE connection

1. Make sure that the EtherCAT communication is enabled.

2. Make sure that the FSoE address of the safety drive in the network is unique.

3. Make sure that the safety functions are configured to be triggered through FSoE.
4. Make sure that the FSoE-related PDOs on the master side are configured correctly.
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5. Make sure the FSoE watchdog time is configured correctly.
6. Make sure that the FSoE SRA parameters are configured correctly.
7. Make sure that no faults or warnings are displayed on the operation panel.

Validation of safety functions

Once the system is fully configured and wired for the safety functions, and the startup
safety check has been done, you must do the following functional test procedure for each
safety function:

Have the system at the Operational state when the safety function is requested.
Make sure that the acknowledgment method has been configured as suitable for the
application (for example, manual or automatic acknowledgment).

Activate the safety function by requesting it with the designated trigger device.
Verify that the desired functionality takes place.

Document the test results to the acceptance test report.

Sign and file the acceptance test report.
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9

9.1

9.2

Troubleshooting

Fault and Alarm Levels

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. 1 resettable fault

No. 2 resettable fault

No. 3 resettable alarm

Note

"Resettable" means the keypad stops displaying the fault/alarm once a "Reset signal" is
input.

Operating procedure:

e To stop the keypad from displaying the fault/alarm, set H0d.01 (Fault reset) to 1 or
activate the DI terminal assigned with DI function 2 (FunIN.2: ALM- RST, fault and alarm
reset).

e Toreset No.1and No. 2 faults, switch off the S-ON signal, and then set H0d.01 to 1 or
activate the DI terminal allocated with DI function 2.

e Toreset No. 3 alarms, set H0d.01 to 1 or activate the DI terminal allocated with DI
function 2.

Note

Some faults and warnings can be reset only after the fault causes are rectified by
modifying the settings. However, a reset operation does not necessarily activate

the modifications to settings.

For modifications activated at next power-on (R, S, T/L1C, L2C), perform a power
cycle.

For modifications activated after stop, switch off the S-ON signal. The servo drive
can operate normally only after modifications are activated.

List of Fault and Alarm Codes

The servo drive can output the current highest-level fault/alarm code.

-188-



Troubleshooting

No. 1 non-resettable faults:

Table 9-1 List of No. 1 non-resettable faults

Fault Fault —— Fault level R Error code Aux. Code
ault Name ault leve esettable
Code | subcode (603Fh) (203Fh)
CRC error during safety
E101.3 S No.1 No 0x0101 0x31010101
parameter initialization
Error in upper and lower
limits verification during
E101.4 No.1 No 0x0101 0x41010101
E101 safety parameter
initialization
Address error in read/write
E101.5 | operation after the number No.1 No 0x0101 0x51010101
of parameters changes
The number of interrupts in
E104.5 | the safety module FPGA is No.1 No 0x0104 0x51040104
E104 abnormal
Safety module FPGA 0x0104
E104.6 |. . No.1 No 0x61040104
interrupt timed out
Safety module chip
E145.0 . NP No.1 No 0x0145 0x01450145
diagnosis failure
E145
Safety module program
E145.1 . . No.1 No 0x0145 0x11450145
execution exception
Speed-related functions
E154.0 | enabled for non-safety No.1 No 0x0154 0x01540154
E154 encoder
Incorrect selection of safety
E154.1 . . No.1 No 0x0154 0x11540154
function trigger mode
Encoder communication
E740.0 R No.1 No 0x7305 0x07400740
timeout
Encoder communication
E740.2 No.1 No 0x7305 0x27400740
error
E740 Absolute encoder single-
E740.3 . No.1 No 0x7305 0x37400740
turn calculation error
E740.6 | Encoder write error No.1 No 0x7305 0x67400740
Encoder data transmit delay
E740.9 No.1 No 0x7305 0x97400740
too long
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Fault Fault Error code Aux. Code
Code | subcode Fault Name Fault level Resettable (603Fh) (203Fh)
Deviation of master QEP and
E750.0 | subdivision quadrant too No.1 No 0x0750 0x07500750

large (over 2 pulses)

Difference between safety
E750.1 | encoder master and slave No.1 No 0x0750 0x17500750
positions too large

QEP difference between
E750.2 | encoder master and slave No.1 No 0x0750 0x27500750
too large

Difference between safety
E750 E750.3 | encoder master and slave No.1 No 0x0750 0x37500750
analog values too large

Encoder chip power supply
E750.4 | . ) ) No.1 No 0x0750 0x47500750
diagnosis exception

Encoder master and slave
E750.5 . No.1 No 0x0750 0x57500750
SN mismatch

Encoder chip diagnosis
E750.6 ) No.1 No 0x0750 0x67500750
exception

Encoder SPI communication
E750.7 | error, no response from No.1 No 0x0750 0x77500750
slave

Safety module encoder CRC
E751.0 No.1 No 0x0751 0x07510751
check error

Excessive deviation between
E751.1 | speeds calculated by MCU1 No.1 No 0x0751 0x17510751
E751 and MCU2 of safety module

Safety module position 1 & 2
E751.2 No.1 No 0x0751 0x27510751
check error

Safety encoder version
E751.3 No.1 No 0x0751 0x37510751
number CRC error

Note

The E154.0 alarm will only be triggered when the safety module software version is H20.00
=1.10, and when H20.00 = 1.20 and above, E154.0 has been deleted.
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No. 1 resettable faults:

Table 9-2 List of No. 1 resettable faults

Fault Fault ——— Fault level R—— Error code Aux. Code
ault Name ault leve esettable
Code | subcode (603Fh) (203Fh)
Different DlIs allocated with
E124.0 ) No.1 Yes 0x0124 0x01240124
the same function
DI1 input circuit diagnosis
E124.1 . No.1 Yes 0x0124 0x11240124
exception
DI2 input circuit diagnosis
E124.2 ) No.1 Yes 0x0124 0x21240124
exception
E124 . I .
DI3 input circuit diagnosis
E124.3 . No.1 Yes 0x0124 0x31240124
exception
DI4 input circuit diagnosis
E124.4 . No.1 Yes 0x0124 0x41240124
exception
DI5 input circuit diagnosis
E124.5 . No.1 Yes 0x0124 0x51240124
exception
SSM assigned with non-
E125.0 . No.1 Yes 0x0125 0x01250125
safety DO serial number
DO1 output circuit diagnosis
E125.1 . No.1 Yes 0x0125 0x11250125
exception
DO2 output circuit diagnosis
E125 E125.2 . No.1 Yes 0x0125 0x21250125
exception
DO4 output circuit diagnosis
E125.4 . No.1 Yes 0x0125 0x41250125
exception
DO5 output circuit diagnosis
E125.5 . No.1 Yes 0x0125 0x51250125
exception
Discrepancy at two input
E134.1 . No.1 Yes 0x0134 0x11340134
signals of DI1
Discrepancy at two input
E134.2 | . No.1 Yes 0x0134 0x21340134
signals of DI2
Discrepancy at two input
E134 E134.3 . No.1 Yes 0x0134 0x31340134
signals of DI3
Discrepancy at two input
E134.4 | . No.1 Yes 0x0134 0x41340134
signals of DI4
Discrepancy at two input
E1345 | . No.1 Yes 0x0134 0x51340134
signals of DIS
E135 Chip 3.3V signal diagnosis
E135.0 . No.1 Yes 0x0135 0x01350135
exception
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Fault Fault —— Fault level Resettabl Error code Aux. Code
ault Name ault leve esettable
Code | subcode (603Fh) (203Fh)
E150.0 | STO safety state applied No.l Yes 0x0150 0x01500150
E150.1 | STO input state abnormal No.1 Yes 0x0150 0x11500150
E150.2 | Buffer 5V supply error No.l Yes 0x0150 0x21500150
STO input circuit hardware
E150.3 . L No.1 Yes 0x0150 0x31500150
E150 diagnosis failure
PWM Buffer hardware
E150.4 | . o No.1 Yes 0x0150 0x41500150
diagnosis failure
STO input signal
E150.5 | . No.1 Yes 0x0150 0x51500150
interference
SCl communication
E151.0 | exception between servo No.1 Yes 0x0151 0x01510151
drive and safety module
E151
SCl communication
E151.1 | exception between two No.1l Yes 0x0151 0x11510151
MCUs of the safety module
Failure of parameter
E152.0 | verification between two No.l Yes 0x0152 0x01520152
MCUs of the safety module
Timeout for sending CRC
E152 E152.1 | between two MCUs of the No.1 Yes 0x0152 0x11520152
safety module
Timeout for safety module
E152.2 | to getinitial servo No.l Yes 0x0152 0x21520152
parameters
E160.0 | SLSI exceeded No.1 Yes 0x0160 0x01600160
F160 E160.1 | SLS2 exceeded No.1 Yes 0x0160 0x11600160
E160.2 | SLS3 exceeded No.1 Yes 0x0160 0x21600160
E160.3 | SLS4 exceeded No.1 Yes 0x0160 0x31600160
E165.0 | SDIp exception No.1 Yes 0x0165 0x01650165
E165
E165.1 | SDIn exception No.1 Yes 0x0165 0x11650165
SS1 deceleration ramp
E170.0 . No.1 Yes 0x0170 0x01700170
exception
SS2 deceleration ramp
E170 E170.1 . No.1 Yes 0x0170 0x11700170
exception
SOS speed or position
E170.2 L No.1 Yes 0x0170 0x21700170
exceeds limit
E631 SBC brake circuit diagnosis
E631.0 No.1 Yes 0x0631 0x06310631

exception
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No. 2 resettable faults

Table 9-3 List of No. 2 resettable faults

Fault Fault - Fault level R Error code Aux. Code
ault Name ault leve esettable
Code | subcode (603Fh) (203Fh)
EE17.0 | FSOE unexpected command No.2 Yes OxOE17 OXOE170E17
EE17.1 | FSoE unknown command No.2 Yes Ox0E17 Ox1E170E17
EE17.2 | FSoE invalid connection ID No.2 Yes Ox0E17 0x2E170E17
EE17.3 | FSoE CRC error No.2 Yes Ox0E17 0x3E170E17
EE17.4 | FSoE watchdog expired No.2 Yes Ox0E17 Ox4E170EL7
EE17.5 | FSoE invalid slave address No.2 Yes O0x0E17 OX5E170E17
FSoE invalid FSoE safety
EE17.6 dat No.2 Yes Ox0E17 Ox6E170E17
ata
EE17
FSoE invalid communication
EE17.7 No.2 Yes Ox0E17 Ox7E170E17
parameter length
FSoE invalid communication
EE17.8 No.2 Yes Ox0E17 Ox8E170E17
parameter data
FSoE invalid application
EE17.9 No.2 Yes Ox0EL17 O0x9E170E17
parameter length
FSoE invalid application
EE17.A No.2 Yes Ox0EL7 OXAE170E17
parameter Data
No. 3 resettable warnings
Table 9-4 Resettable Alarm List
Warning | Alarm N Fault level et Error code Aux. Code
ame ault leve esettable
code | subcode (603Fh) (203Fh)
Safety module EEPROM
E108.5 R No.3 Yes 0x0108 0x51080108
write timed out
Safety module EEPROM read
E108.6 | No.3 Yes 0x0108 0x61080108
timed out
E108
Safety module EEPROM
E108.7 R No.3 Yes 0x0108 0x71080108
write check error
Safety module EEPROM read
E108.8 No.3 Yes 0x0108 0x81080108
check error
SSM parameter setting
E115 E115.0 . . No.3 Yes 0x0115 0x011150115
exception warning
E116.0 | SLS overspeed warning No.3 Yes 0x0116 0x011160116
E116
E116.1 | SDIoutof tolerance warning No.3 Yes 0x0116 0x111160116
9.3 Solutions to Faults

E101.3: CRC error during safety parameter initialization
Cause:
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The CRC value of the safety parameters is abnormal, which generally occurs after

software update.

Cause

Troubleshooting

Solution

1. The software is updated.

Check whether the software
is upgraded.

Restore safety parameters to
default settings.

2. The voltage of the
control circuit power
supply drops
instantaneously.

« Check whether the control
circuit (L1C, L2C) is in the
process of power-off or
instantaneous power failure
occurs.

« Measure whether the input
voltage of the control circuit
cable on the non-drive side
is within the following
range:
220V servo drive: Effective
value: 220V to 240V
Allowable deviation: -10%
to +10% (198 V to 264 V)

380 V servo drive: Effective
value: 380V to 440V
Allowable deviation: -10%
to +10% (342 V to 484 V)

o Restore safety parameters
to default settings and write
parameters again.

o Increase the power supply
capacity or replace the
power supply with a power
supply of higher capacity.
Restore the safety
parameters to default
settings and write the
parameters again.

3. Instantaneous power
failure occurs when saving
parameters.

Check whether
instantaneous power failure
occurs when saving
parameters.

Power on again, restore the
safety parameters to default
settings and write
parameters again.

4. The number of write
operations within a certain
period of time exceeds the
limit.

Check whether parameters
are updated frequently
through the host controller.

Change the parameter
writing method and write
parameters again.

5. The safety module has
failed.

If the fault persists though
parameters are restored to
default settings and the servo
drive is powered off and on
repeatedly, the safety
module is faulty.

Replace the safety module.

e E101.4: Errorin upper and lower limits verification during safety parameter initialization

Cause:

1. The total number of the safety parameters changes, which generally occurs after

software update.

2. Values of the safety parameters exceed the limit, which generally occurs after

software update.
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Cause

Troubleshooting

Solution

1. The software is updated.

Check whether the software
is upgraded.

Restore safety parameters to
default settings.

2. The voltage of the
control circuit power
supply drops
instantaneously.

« Check whether the control
circuit (L1C, L2C) is in the
process of power-off or
instantaneous power failure
occurs.

o Measure whether the input
voltage of the control circuit
cable on the non-drive side
is within the following
range:
220V servo drive: Effective
value: 220 Vto 240V
Allowable deviation: -10%
to +10% (198 V to 264 V)
380V servo drive: Effective
value: 380V to 440 V
Allowable deviation: -10%
to +10% (342 V to 484 V)

o Restore safety parameters
to default settings and write
parameters again.

o Increase the power supply
capacity or replace the
power supply with a power
supply of higher capacity.
Restore the safety
parameters to default
settings and write the
parameters again.

3. Instantaneous power
failure occurs when saving
parameters.

Check whether
instantaneous power failure
occurs when saving
parameters.

Power on again, restore the
safety parameters to default
settings and write
parameters again.

4. The number of write
operations within a certain
period of time exceeds the
limit.

Check whether parameters
are updated frequently
through the host controller.

Change the parameter
writing method and write
parameters again.

5. The safety module has
failed.

If the fault persists though
parameters are restored to
default settings and the servo
drive is powered off and on
repeatedly, the safety
module is faulty.

Replace the safety module.

e E101.5: Address error in read/write operation after the number of parameters changes

Cause:

The total number of the safety parameters changes, which generally occurs after

software update.
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Cause

Troubleshooting

Solution

1. The software is updated.

Check whether the software
is upgraded.

Restore safety parameters to
default settings.

2. The safety module has
failed.

If the fault persists though
parameters are restored to
default settings and the servo
drive is powered off and on
repeatedly, the safety
module is faulty.

Replace the safety module.

e E104.5: The number of interrupts in the safety module FPGA is abnormal

Cause:

The number of interrupts detected in 1 ms is less than four.

Cause

Troubleshooting

Solution

1. The FPGA is abnormal.

2. The interrupt pin
includes dry joint.

3. The connection between
the servo drive and the
safety module is abnormal.

Power on and off repeatedly.
The probability of failure is
high.

Replace the servo drive and
safety module.

e E104.6: Safety module FPGA interrupt timed out

Cause:

The FPGA interrupt is running longer than the interrupt dispatch time.

Cause

Troubleshooting

Solution

The safety module has
failed.

Power on and off repeatedly.
The probability of failure is
high.

Replace the servo drive and
safety module.

e E124.0: Different Dls allocated with the same function

Cause:

The function numbers of the safety DI terminals are duplicated.

Cause

Troubleshooting

Solution

One DI function cannot be
reused by two or more DI
terminals.

Check whether the same
number is selected for
different Dls.

Ensure that the number is
unique.

e E124.1: DIl input circuit diagnosis exception

Cause:

Send a diagnostic signal to DI1 to detect whether the feedback signal is correct.
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Cause

Troubleshooting

Solution

The MCU sent a diagnostic
signal. The feedback signal
is incorrect.

o Check whether the DI1
circuit is normal.

o Disconnect and then
reconnect the 24V input
voltage of DI1, and observe
whether the input signal of
DI1 changes (You can
sample and analyze the
input signal of DI1 through
the background software
oscilloscope).

o If the DI1 circuit is
abnormal, shield DI1 by
setting its function number
to 0.

« If it cannot be shielded, it is
recommended to replace
the safety control board.

e E124.2: DI2 input circuit diagnosis exception

Cause:

Send a diagnostic signal to DI2 to detect whether the feedback signal is correct.

Cause

Troubleshooting

Solution

The MCU sent a diagnostic
signal. The feedback signal
is incorrect.

o Check whether the DI2
circuit is normal.

o Disconnect and then
reconnect the 24V input
voltage of DI2, and observe
whether the input signal of
DI2 changes (You can
sample and analyze the
input signal of DI2 through
the background software
oscilloscope).

o If the DI2 circuit is
abnormal, shield DI2 by
setting its function number
to 0.

o If it cannot be shielded, it is
recommended to replace
the safety control board.

e E124.3:DI3input circuit diagnosis exception

Cause:

Send a diagnostic signal to DI3 to detect whether the feedback signal is correct.

Cause

Troubleshooting

Solution

The MCU sent a diagnostic
signal. The feedback signal
is incorrect.

o Check whether the DI3
circuit is normal.

« Disconnect and then
reconnect the 24V input
voltage of DI3, and observe
whether the input signal of
DI3 changes (You can
sample and analyze the
input signal of DI3 through
the background software
oscilloscope).

o If the DI3 circuit is
abnormal, shield DI3 by
setting its function number
to 0.

« If it cannot be shielded, it is
recommended to replace
the safety control board.

e E124.4: DI4 input circuit diagnosis exception

Cause:
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Send a diagnostic signal to D14 to detect whether the feedback signal is correct.

Cause

Troubleshooting

Solution

The MCU sent a diagnostic
signal. The feedback signal
is incorrect.

o Check whether the D14
circuit is normal.

o Disconnect and then
reconnect the 24V input
voltage of DI4, and observe
whether the input signal of
DI4 changes (You can
sample and analyze the
input signal of DI4 through
the background software
oscilloscope).

o If the DI4 circuit is
abnormal, shield D14 by
setting its function number
to 0.

« If it cannot be shielded, it is
recommended to replace
the safety control board.

e E124.5:DI5 input circuit diagnosis exception

Cause:

Send a diagnostic signal to DI5 to detect whether the feedback signal is correct.

Cause

Troubleshooting

Solution

The MCU sent a diagnostic
signal. The feedback signal
is incorrect.

« Check whether the DI5
circuit is normal.

« Disconnect and then
reconnect the 24V input
voltage of DI5, and observe
whether the input signal of
DI5 changes (You can
sample and analyze the
input signal of DI5 through
the background software
oscilloscope).

o If the DI5 circuit is
abnormal, shield DI5 by
setting its function number
to 0.

o If it cannot be shielded, it is
recommended to replace
the safety control board.

e E125.0: SSM assigned with non-safety DO serial number

Cause:

Check whether SSM is assigned to DO3 and DO6.

Cause

Troubleshooting

Solution

The SSM cannot use non-
safety DO as signal output.

Check whether the function
numbers of DO3 and DO6 are
set to 12: SSM-active.

Do not assign the function
numbers of DO3 and DO6 as
SSM functions.

e E125.1: DO1 output circuit diagnosis exception

Cause:

When DO1 is active, the MCU sends a diagnostic pulse to DO5 to detect whether the AD
sampling value of the feedback signal is below 0.3 V.
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Cause

Troubleshooting

Solution

After the MCU sends a
diagnostic pulse to DO1,
the feedback voltage
received by the MCU is not
below the expected 0.3 V.

Execute fault reset to check
whether the fault can be
cleared. If the fault persists,
check whether there is
leakage current in the DO1
output circuit.

Shield DO1, and the safety
module no longer detects
whether there is a leakage
current risk in DO1.

e E125.2: DO2 output circuit diagnosis exception

Cause:

When DO2 is active, the MCU sends a diagnostic pulse to DO5 to detect whether the AD
sampling value of the feedback signal is below 0.3 V.

Cause

Troubleshooting

Solution

After the MCU sends a
diagnostic pulse to DO2,
the feedback voltage
received by the MCU is not
below the expected 0.3 V.

Execute fault reset to check
whether the fault can be
cleared. If the fault persists,
check whether there is
leakage current in the DO2
output circuit.

Shield D02, and the safety
module no longer detects
whether there is a leakage
current risk in DO2.

e E125.4: DO4 output circuit diagnosis exception

Cause:

When DO4 is active, the MCU sends a diagnostic pulse to DO5 to detect whether the AD
sampling value of the feedback signal is below 0.3 V.

Cause

Troubleshooting

Solution

After the MCU sends a
diagnostic pulse to DO4,
the feedback voltage
received by the MCU is not
below the expected 0.3 V.

Execute fault reset to check
whether the fault can be
cleared. If the fault persists,
check whether there is
leakage current in the DO4
output circuit.

e E125.5: DO5 output circuit diagnosis exception

Cause:

Shield DO4, and the safety
module no longer detects
whether there is a leakage
current risk in DOA4.

When DO5 is active, the MCU sends a diagnostic pulse to DO5 to detect whether the AD
sampling value of the feedback signal is below 0.3 V.

Cause

Troubleshooting

Solution

After the MCU sends a
diagnostic pulse to DO5,
the feedback voltage
received by the MCU is not
below the expected 0.3 V.

Execute fault reset to check
whether the fault can be
cleared. If the fault persists,
check whether there is
leakage current in the DO5

output circuit.

Shield DO5, and the safety
module no longer detects
whether there is a leakage
current risk in DOS5.

e E134.1: Discrepancy at two input signals of DI1
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Cause:

Check whether the DI1 input signal exceeds the value of H20.14.

Cause Troubleshooting

Solution

The fault code is reported
when the difference
between two inputs of
safety DI1 exceeds the
value of H20.14.

Observe whether the
difference lasts longer than
the setpoint of H20.14.

Ensure the difference does
not lasts longer than the
value of H20.14.

e E134.2: Discrepancy at two input signals of DI2
Cause:

Check whether the DI2 input signal exceeds the value of H20.15.

Cause Troubleshooting

Solution

The fault code is reported
when the difference
between two inputs of
safety DI2 exceeds the
value of H20.15.

Check whether the difference
lasts longer than the setpoint
of H20.15.

Ensure the difference does
not last longer than the
setpoint of H20.15.

e E134.3: Discrepancy at two input signals of DI3
Cause:

Check whether the DI3 input signal exceeds the value of H20.16.

Cause Troubleshooting

Solution

The fault code is reported
when the difference
between two inputs of
safety DI3 exceeds the
value of H20.16.

Observe whether the
difference lasts longer than
the setpoint of H20.16.

Ensure the difference does
not lasts longer than the
value of H20.16.

e E134.4: Discrepancy at two input signals of DI4
Cause:

Check whether the DI4 input signal exceeds the value of H20.17.

Cause Troubleshooting

Solution

The fault code is reported
when the difference
between two inputs of
safety DI4 exceeds the
value of H20.17.

Check whether the difference
lasts longer than the setpoint
of H20.17.

Ensure the difference does
not lasts longer than the
value of H20.17.

e E134.5: Discrepancy at two input signals of DI5
Cause:

Check whether the DI5 input signal exceeds the value of H20.18.
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Troubleshooting

Cause

Troubleshooting

Solution

The fault code is reported
when the difference
between two inputs of
safety DI5 exceeds the
value of H20.18.

Observe whether the
difference lasts longer than
the setpoint of H20.18.

Ensure the difference does
not lasts longer than the
value of H20.18.

e E135.0: Chip 3.3V signal diagnosis error

Cause:

The two chips diagnose whether the supply voltage of each other is within the allowed

range of 3.0Vto 3.6 V.

Cause

Troubleshooting

Solution

The chip voltage is out of
the range of 3.0Vto 3.6 V.

Perform a power cycle to
check if the fault is
eliminated.

Replace the servo drive.

o E145.0: Safety module chip diagnosis failure

Cause:

The chip diagnosis of the safety module failed.

Cause

Troubleshooting

Solution

1. The CPU diagnosis of the
chip failed.

2. The RAM diagnosis of
the chip failed.

3. The FLASH diagnosis of
the chip failed.

4. The software program
has stack overflow
problems.

Power on and off repeatedly.

The probability of failure is
high.

Replace the servo drive and
safety module.

e E145.1: Safety module program execution exception

Cause:

The internal program execution of the safety module is abnormal and the 16 kHz

interrupt function is not executed.

Cause

Troubleshooting

Solution

The internal program
execution of the safety
module is abnormal and
the 16 kHz interrupt
function is not executed.

The fault still exists after
power off and restart.

Return to the factory for
maintenance.

e E150.0: STO safety state applied

Cause:

The STO input protection applies (safety state).
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Cause

Troubleshooting

Solution

STO is triggered because
either or both of two 24 V
inputs are disconnected.

1. Check whether the STO
function is activated.

There is no need to take any
corrective actions. After the
STO terminal is back to
normal, clear the fault using
the fault reset function.

2. Check whether the STO
power supply is normal.

Check whether the 24 vV
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

3. The fault persists after
preceding causes are
rectified.

Replace the servo drive.

e E150.1: STO input state abnormal

Cause:

The single-channel input of STO is ineffective.

Cause

Troubleshooting

Solution

1. STO input power supply is
abnormal.

Check whether the STO
power supply is normal.

Check whether the 24 V
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

2.STO input resistor is
abnormal.

After STO is triggered, only
one STO signal is sent to
MCU after the 24 V power
supply is cut off due to input
resistor drift.

Replace the servo drive.

3. STO is ineffective

The fault persists after
preceding causes are
rectified.

Replace the servo drive.

e E150.2: Buffer 5V voltage detection error

Cause:

The MCU monitors the 5V power supply of the PWM Buffer to detect whether
overvoltage or undervoltage occurs. If the voltage is abnormal, E150.2 occurs.

Cause

Troubleshooting

Solution

The 5V voltage supplied to
the STO Buffer is abnormal
due to undervoltage or
overvoltage.

Check whether the fault can
be removed by a restart. If
not, the 5V voltage supplied
to the Buffer is abnormal.

Replace the servo drive.

e E150.3: STO input circuit hardware diagnosis failure

Cause:
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The photocoupler of the front hardware circuit for STO input is inspected. If the

photocoupler is short-circuited, the servo will display E150.3.

Cause

Troubleshooting

Solution

Short circuit occurs on the
upstream optocoupler of
STO1 or STO2.

The fault persists and the
keypad displays E150.3 after
restart.

Replace the servo drive.

E150.4: PWM buffer hardware detection failure

Cause:

An error occurs on the PWM Buffer integrated circuit during initialization detection upon
power-on (the PWM signal cannot be blocked).

Cause

Troubleshooting

Solution

STO Buffer power-on test
error

The fault persists and the
keypad displays E150.4 after
restart.

Replace the servo drive.

E150.5: STO input signal interference

Cause:

The STO input signal is interfered with, but the interference does not meet the noise

filtering conditions set in HOA.73.

Cause

Troubleshooting

Solution

Poor contact of the STO
terminal or unstable
external 24V input voltage
may lead to STO
misoperation or
malfunction.

Check whether the 24V input
voltage of the STO terminal
is unstable and
disconnected repeatedly.

Replace the 24V power
supply.

E151.0: SCI communication exception between servo drive and safety module

Cause:

The NXP chip diagnoses in real time whether the heartbeat of the InoBus
communication with the main MCU is normal.

Cause

Troubleshooting

Solution

The heartbeat detection
between the servo drive
and the safety module is
abnormal.

Check

connection between the
servo drive and the board is
normal.

whether the hardware

Ensure that the physical
connection between the
board and the servo drive is
normal.

E151.1: SCI communication exception between two MCUs of the safety module

Cause:

SCl communication exception between two MCUs of the safety module
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Cause

Troubleshooting

Solution

RS232 data exchange
communication abnormal
inside the safety board.

« Check whether interference
near the servo drive affects
RS-232 communication.

o If the fault persists after a
power cycle, return the
drive to the manufacturer
for repair.

e E152.0: Failure of parameter verification between two MCUs of the safety module

Cause:

The CRC values of the safety parameters read from the EEPROM by the dual MCUs of the
safety module are inconsistent.

Cause

Troubleshooting

Solution

—

. The software is updated.

Check whether the software
is upgraded.

Restore safety parameters to
default settings.

2. The voltage of the
control circuit power
supply drops
instantaneously.

« Check whether the control
circuit (L1C, L2C) is in the
process of power-off or
instantaneous power failure
occurs.

« Measure whether the input
voltage of the control circuit
cable on the non-drive side
is within the following
range:
220V servo drive: Effective
value: 220V to 240V
Allowable deviation: -10%
to +10% (198 V to 264 V)

380 V servo drive: Effective
value: 380V to 440V
Allowable deviation: -10%
to +10% (342 V to 484 V)

o Restore safety parameters
to default settings and write
parameters again.

o Increase the power supply
capacity or replace the
power supply with a power
supply of higher capacity.
Restore the safety
parameters to default
settings and write the
parameters again.

3. Instantaneous power
failure occurs when saving
parameters.

Check whether
instantaneous power failure
occurs when saving
parameters.

Power on again, restore the
safety parameters to default
settings and write
parameters again.

4. The safety module has
failed.

If the fault persists though
parameters are restored to
default settings and the servo
drive is powered off and on
repeatedly, the safety
module is faulty.

Replace the safety module.

e E152.1: Timeout for sending CRC between two MCUs of the safety module

Cause:
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When the two MCUs of the safety module are powered on for communication, the
sending of the CRC times out.

Cause

Troubleshooting

Solution

1. The communication
between MCU1 and MCU2
of the safety module is
disturbed.

Check for interference
around the safety module.

Reduce interference around
the safety module.

2. The safety module has
failed.

Check whether replacing the
safety module solves the
problem.

Replace the safety module.

e E152.2: Timeout for safety module to get initial servo parameters

Cause:

When the safety module and the servo drive are powered on for communication, the

security module has timed out to obtain the initial parameters of the servo drive.

Cause

Troubleshooting

Solution

1. The communication
between the safety module
and the servo drive is
disturbed.

Check whether the
connection between the
safety module and the servo
drive is normal.

Connect the safety module
and servo drive correctly.

2. The safety module has
failed.

Check whether replacing the
safety module solves the
problem.

Replace the safety module.

o E154.0: Speed-related functions enabled for non-safety encoder

Cause:

The speed-related safety functions are enabled when a non-safety encoder is used, or
when a safety encoder is used but H00.00 is not set to 14102.

Cause

Troubleshooting

Solution

1. A non-safety encoder is
used.

Check whether the encoder
used is a non-safety encoder.

Use a safety encoder.

2. A safety encoder is used
but H00.00 is not set to
14102.

Check whether H00.00 is set
to 14102.

Set H00.00 to 14102.

3. When a non-safety
encoder is used, the Dl is
set to speed-related
functions.

When a non-safety encoder is
used, check whether the Dl is
set to speed-related
functions.

When a non-safety encoder is
used, set the DI to speed-
irrelated functions.

4. When a non-safety
encoder is used, the Dl is
set to SS1 and the
monitoring mode is set to
SS1-r.

When a non-safety encoder is
used, check whether the DI is
set to SS1 and the
monitoring mode is set to
SS1-r.

When a non-safety encoder is
used and the DI is set to SS1,
set the monitoring mode to
SS1-t.
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Note

The E154.0 alarm will only be triggered when the safety module software version is H20.00
=1.10, and when H20.00 = 1.20 and above, E154.0 has been deleted.

e E154.1: Incorrect selection of safety function trigger mode

Cause:

For non-EtherCAT models, the safety function trigger mode is selected as FSoE trigger.

Cause

Troubleshooting

Solution

For non-EtherCAT models,
the safety function trigger
mode is selected as FSoE
trigger

« Check whether the servo
drive is a EtherCAT model.

o Check whether the safety
function trigger mode is
selected as FSoE trigger.

For non-EtherCAT models,
select the safety function
trigger mode as local trigger.

e E160.0: SLS1 exceeded
Cause:

The speed feedback real-time value exceeds the limit value of SLS1 after SLS1

monitoring is active.

Cause

Troubleshooting

Solution

The speed feedback real-
time value exceeds the
limit value of SLS1 after
SLS1 monitoring is active.

When the stop mode upon
SLS fault is STO, check the
fault record to see if the
corresponding speed exceeds
the limit value of SLS1 when
the SLS1 fault occurs.

Control the motor speed so
that it does not exceed the
limit value of SLS1 after SLS1
monitoring is active.

e E160.1: SLS2 exceeded
Cause:

The speed feedback real-time value exceeds the limit value of SLS2 after SLS2

monitoring is active.

time value exceeds the
limit value of SLS2 after
SLS2 monitoring is active.

e E160.2: SLS3 exceeded
Cause:

fault record to see if the
corresponding speed exceeds
the limit value of SLS2 when
the SLS3 fault occurs.
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Troubleshooting

The speed feedback real-time value exceeds the limit value of SLS3 after SLS3

monitoring is active.

Cause Troubleshooting Solution
When the stop mode upon
The speed feedback real- | SLS fault is STO, check the | Control the motor speed so

time value exceeds the
limit value of SLS3 after

SLS3 monitoring is active.

fault record to see if the
corresponding speed exceeds
the limit value of SLS3 when
the SLS3 fault occurs.

that it does not exceed the
limit value of SLS3 after SLS3
monitoring is active.

e E160.3: SLS4 exceeded
Cause:

The speed feedback real-time value exceeds the limit value of SLS4 after SLS4

monitoring is active.

Cause

Troubleshooting

Solution

The speed feedback real-
time value exceeds the
limit value of SLS4 after

SLS4 monitoring is active.

When the stop mode upon
SLS fault is STO, check the
fault record to see if the
corresponding speed exceeds
the limit value of SLS4 when
the SLS4 fault occurs.

Control the motor speed so
that it does not exceed the
limit value of SLS4 after SLS4
monitoring is active.

e E165.0: SDIp exception
Cause:

The motor cannot move in the positive direction or the positive movement exceeds the

limit.

Cause

Troubleshooting

Solution

The motor moves in the
positive direction when
not allowed to do so, or
the positive movement
exceeds the limit.

When the stop mode upon
SDI fault is STO, check the
fault record to see if the
positive rotation speed at the
time of fault exceeds the zero
speed window of SDI or if the
positive rotation position
exceeds the zero position
window of SDI.

When positive movement is
prohibited, ensure that the
motor does not exceed the
allowable conditions for
positive movement.

e E165.1: SDIn exception
Cause:

The motor cannot move in the negative direction or the negative movement exceeds

the limit.
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Cause

Troubleshooting

Solution

The motor moves in the
negative direction when
not allowed to do so, or
the negative movement
exceeds the limit.

When the stop mode upon
SDI fault is STO, check the
fault record to see if the
negative rotation speed at
the time of fault exceeds the
zero speed window of SDI or
if the negative rotation
position exceeds the zero
position window of SDI.

When negative movement is
prohibited, ensure that the
motor does not exceed the
allowable conditions for
negative movement.

e E170.0: SS1 deceleration ramp exception

Cause:

After SS1 deceleration ramp monitoring is started, the actual deceleration ramp

exceeds the preset monitoring threshold.

Cause

Troubleshooting

Solution

The deceleration and
monitoring threshold are
not properly set, and the
actual deceleration ramp
exceeds the monitoring
threshold.

Check whether the preset
deceleration is within the
monitoring threshold range.

Reasonably set the SS1
deceleration and ramp
monitoring threshold to
ensure that the deceleration
is within the monitoring
threshold range.

e E170.1: SS2 deceleration ramp exception

Cause:

After SS2 deceleration ramp monitoring is started, the actual deceleration ramp

exceeds the preset monitoring threshold.

Cause

Troubleshooting

Solution

The deceleration and
monitoring threshold are
not properly set, and the
actual deceleration ramp
exceeds the monitoring
threshold.

Check whether the preset
deceleration is within the
monitoring threshold range.

Reasonably set the SS2
deceleration and ramp
monitoring threshold to
ensure that the deceleration
is within the monitoring
threshold range.

e E170.2: SOS speed or position exceeds limit

Cause:

In the SOS state, the actual speed or position change exceeds the preset monitoring

threshold.
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Cause

Troubleshooting

Solution

1. The delay time from SS2
to SOS is set too short, as a
result the position and
speed monitoring to start
before the motor stops.

Check whether the delay
time from SS2 to SOS is set

properly.

Reasonably set the delay
time from SS2 to SOS.

2. The speed and position
monitoring threshold
settings of SOS are
unreasonable.

Check whether the speed and
position monitoring
thresholds of the SOS are
properly set.

Reasonably set the speed
and position monitoring
thresholds of SOS.

3. The load is too large,
resulting in insufficient
motor output to maintain
the position.

Check whether the motor
model is proper.

Select a proper motor model.

e E631.0: SBC brake circuit diagnosis exception

Cause:

The brake circuit is faulty or the external 24V voltage is abnormal.

Cause

Troubleshooting

Solution

1. The SBC circuit is
abnormal when the card is
powered on.

Check whether the 24 V
voltage of the SBC is normal.

Ensure that the 24 V voltage
of the SBC is normal.

2. The brake is abnormal
during SBC brake release.

SBC brake circuit is faulty.

In case of the SBC circuit
hardware failure, it is
recommended to return it to
the factory for maintenance.

e E740.0: Encoder communication timeout

Cause:

Communication timeout occurs on the absolute encoder.

Cause

Troubleshooting

Solution

The encoder cable is
loosened.

1. Check the encoder cable
connections.

2. Check whether vibration
on site is too strong,
which loosens the
encoder cable and even
damages the encoder.

3. Use a new encoder cable.
If the fault disappears, the
original encoder cable is
damaged.

e ET740.2: Encoder communication error
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Troubleshooting

Cause:

A communication error occurs on the RX side of the encoder.

Cause

Troubleshooting

Solution

1. The encoder is wired
improperly.

Check encoder wiring.

Connect the encoder cables
according to the correct
wiring diagram.

2. The encoder cable
connections become loose.

Check for strong vibration,
which loosens the encoder
cable and even damages the
encoder.

Re-connect encoder cables
and ensure encoder
terminals are connected
securely.

3. The encoder Z signal is
interfered with.

o Check the field cable

layout:

Check whether ambient
devices are generating
disturbance and whether
multiple disturbance
sources such as variable-
frequency devices are
present inside the cabinet.

Make servo drive stay in
"Rdy" status and rotate
motor shaft
counterclockwise (CCW)
manually and observer
whether HOb.17 (feedback
pulse counter) increases/
decreases smoothly.
Turning one circle
corresponds to five 0-360°
(for Z series motors). For X
series motors, turning one
circle corresponds to four
0-360°.

If HOb.17 changes
abnormally during motor
rotating, the encoder is
faulty.

o If no alarm is reported
during motor shaft rotating
but an alarm is reported
during servo drive running,
interference may exist.

o It is recommended to use
the cables provided by
Inovance.

o If a customized cable is
used, check whether this
cable is a shielded twisted
pair cable that complies
with the specifications.

« Route the motor cables
and encoder cables
through different routes.
Ensure the servo motor
and servo drive are
grounded properly.

o Check whether the
connectors at both ends of
the encoder are in good
contact and whether any
pin retracts.
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Cause

Troubleshooting

Solution

4. The encoder is faulty.

« Use a new encoder cable. If
the fault disappears, the
original encoder cable is
damaged.

« Keep the motor in a certain
position, power on the
system several times and
observe the change of
HOb.17 (Electrical angle).
The electrical angle
deviation should be within
+30° when the motor
position does not change.

« Use a new encoder cable.

o If the fault persists after
the encoder cable is
replaced, the encoder may
be faulty. In this case,
replace the servo motor.

5. The T2 interpolator does
not support software reset.

If H00.04 starts with 208, the
T2 interpolator is used.

Power up and down again. If
the error still exists,
continue to troubleshoot
according to steps 1 to 4.

e ET740.3: Absolute encoder single-turn calculation error

Cause:

Internal fault of the encoder.

Cause

Troubleshooting

Solution

The encoder is faulty.

1. Use a new encoder cable.
If the fault disappears, the
original encoder cable is
damaged.

2. Keep the motorin a

certain position, power on
the system several times
and observe the change
of HOb.17 (Electrical
angle). The electrical
angle deviation should be
within £30° when the
motor position does not
change.

1. Check whether the
encoder version (H00.04)
is proper.

2. Check whether the
encoder cable is proper.

3. Replace the motor.

e ET740.6: Encoder data write error

Cause:

The attempt to write the encoder data fails.
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Cause

Troubleshooting

Solution

An error occurs when writing
the position offset after
angle auto-tuning.

Use a new encoder cable. If
the fault disappears, the
original encoder cable is
damaged. Keep the motor in
a certain position, power on
the system several times
and observe the change of
HOb.17 (Electrical angle).
The electrical angle
deviation should be within
£30° when the motor
position does not change.

Use a new encoder cable. If
the fault persists after the
encoder cable is replaced,
the encoder may be faulty.
In this case, replace the
servo motor.

L]
Cause:

E740.9: Encoder data transmit delay is too long

The encoder data transmit delay is set to exceed one current loop period.

Cause

Troubleshooting

Solution

1. The value of H01.59 is set
too large.

Check if the fault persists

2. Too many encoder data
bits.

after a power cycle.

Decrease the value of
HO01.59.

Use an encoder with fewer
data bits.

°
Cause:

E750.0: Deviation of master QEP and subdivision quadrant too large (over 2 pulses)

Deviation of master QEP and subdivision quadrant too large (over 2 pulses).

Cause

Troubleshooting

Solution

The encoder disk is
contaminated or other
photoelectric devices are
disturbed.

Check if the fault persists
after a power cycle.

Return to the factory for
maintenance.

L]
Cause:

E750.1: Difference between safety encoder master and slave positions too large

Difference between safety encoder master and slave positions too large

Cause

Troubleshooting

Solution

Difference between safety
encoder master and slave
positions too large

Check if the fault persists
after a power cycle.

Return to the factory for
maintenance.

[
Cause:

E750.2: QEP difference between encoder master and slave too large

The difference between QEP counts of the master and slave is greater than 2.
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Cause

Troubleshooting

Solution

Board-level signal
interference, encoder disk
contamination, external
chip fault.

Check the encoder
surroundings for
interference.

Replace the motor or
encoder.

e E750.3: Difference between safety encoder master and slave analog values too large

Cause:

Difference between safety encoder master and slave sampled analog values too large

Cause

Troubleshooting

Solution

Difference between safety
encoder master and slave
sampled analog values too
large

Check if the fault persists
after a power cycle.

Return to the factory for
maintenance.

e E750.4: Encoder chip power supply diagnosis exception

Cause:

LDO or battery voltage is lower than 3.1 V.

Cause

Troubleshooting

Solution

The external power supply
of the encoder is under
voltage, the LDO device is
damaged, and the battery
voltage is low

« Check whether the battery
is correctly connected.

« Check whether the encoder
is powered normally.

Replace the motor or
encoder.

e E750.5: Encoder master and slave SN mismatch

Cause:

SN counts of the master and slave are not equal.

Cause

Troubleshooting

Solution

The chip runs abnormally,
and the master and slave
do not exchange data
normally.

Check whether the chip is
abnormal due to too high
ambient temperature.

Replace the motor or
encoder.

e E750.6: Encoder chip diagnosis exception

Cause:

The flash, RAM, and chip of the master or slave are diagnosed faulty.

Cause

Troubleshooting

Solution

Chip exception

Check whether the chip is
abnormal due to too high
ambient temperature.

Replace the motor or
encoder.

e E750.7: Encoder SPI communication error, no response from slave

Cause:
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The slave failed to receive the command word from the master, or the master failed to
receive the reply frame from the slave.

Cause

Troubleshooting

Solution

Board-level
communication
interference causes
internal CRC failure,
peripheral abnormality,
etc.

Check whether the chip is
abnormal due to too high
ambient temperature.

Replace the motor or
encoder.

e ET751.0: Safety module encoder CRC error

Cause:

1. The SN increment received by the safety module is abnormal.

2. The CRC value calculated by the safety module is inconsistent with the received CRC

value.

Cause

Troubleshooting

Solution

1. The encoder cable is
abnormal.

Check whether the encoder
cables are normal.

Check whether encoder
cables are connected

properly.

2. The communication
with encoder suffers from
interference.

Check for interference
around the encoder cables.

o Check whether the servo
drive and motor are
properly grounded, and you
can put a magnetic ring on
the encoder to reduce the
interference.

« Replace the motor or
encoder.

e E751.1: Excessive deviation between speeds calculated by MCU1 and MCU2 of safety

module
Cause:

The deviation between the speeds calculated by MCU1 and MCU2 exceeds the

threshold.

Cause

Troubleshooting

Solution

1. The communication
between MCU1 and MCU2
of the safety module is
disturbed.

Check for interference
around the safety module.

Reduce interference around
the safety module.

2. The safety module has
failed.

Check whether replacing the
safety module solves the
problem.

Replace the safety module.

e E751.2: Safety module position 1 & 2 check error

Cause:
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The deviation between position 1 and position 2 received by the safety module exceeds

the threshold.

Cause

Troubleshooting

Solution

The safety encoder is
faulty.

Check whether replacing the
safety encoder solves the
problem.

Replace the safety encoder.

e E751.3: Safety encoder version number CRC error

Cause:

m The software version number of the safety encoder is not 264xx.
s The CRC value of the safety encoder version number is abnormal.

Cause

Troubleshooting

Solution

Safety encoder version
(H00.04) is not 264xx.

Check if the fault persists
after a power cycle.

Return the motor to the
factory for maintenance.

The CRC value of the safety
encoder version number is
wrong.

1. Check the wiring.

2. After power on and off for
multiple times, if the fault
persists, the encoder is
faulty.

3. Check for interference
around the encoder cable.

o If the cable is connected
improperly, replace the
cable or re-connect the
cable.

o After power on and off for
multiple times, if the fault
persists, replace the
encoder.

e EE17.0: FSoE unexpected command

Cause:

In the current state of FSoE communication, this command should not appear.
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Cause

Troubleshooting

Solution

1. In the reset state, the
slave has received the
Connection, Parameter,
ProcessData, FailSafeData
commands.

2. In the Session state, the
slave has received the
Parameter, ProcessData,
FailSafeData commands.

3. In the Connection state,
the slave has received
ProcessData and
FailSafeData commands.

4. In the Parameter state,
the slave has received the
Connection command.

5. In the Data state, the
slave has received the
Connection and Parameter
commands.

6. In Session, Connection,
and Parameter state, the
number of security PDUs
sentis 0.

Fault code is displayed on
the panel.

o Check whether the
command sent by the
safety master is wrong.

o Check whether the safety
PDO data has been
modified.

e EE17.1: FSoE unknown command

Cause:

Unspecified command word appeared in FSoE communication.

Cause

Troubleshooting

Solution

The slave has received
commands other than
reset, Session, Connection,
Parameter, ProcessData,
and FailSafeData.

Fault code is displayed on
the panel.

o Check whether the
command sent by the
safety master is wrong.

o Check whether the safety
PDO data has been
modified.

e EE17.2: FSoE invalid connection ID

Cause:

The ID of the connection established by the FSoE does not match the ID received.

Cause

Troubleshooting

Solution

In Connection, Parameter,
ProcessData, FailSafeData
state, the connection ID is
an error.

Fault code is displayed on
the panel.

o Check whether the
connection ID sent by the
safety master is wrong.

o Check whether the safety
PDO data has been
modified.
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EE17.3: FSoE CRC error
Cause:

The CRC value of the FSoE data frame does not match the calculated value.

Cause Troubleshooting

Solution

The CRC value received by
the slave is inconsistent Fault code is displayed on
with the CRC value the panel.

calculated by itself.

o Check whether the CRC sent
by the safety master is
wrong.

o Check whether the safety
PDO data has been
modified.

EE17.4: FSoE watchdog expired
Cause:

No data frame was received within the FSOE communication cycle.

Cause Troubleshooting

Solution

The slave failed to receive
a data frame within the
specified time.

Fault code is displayed on
the panel.

o Check whether the safety
master sends any data.

o Check whether the
watchdog is working
properly.

o Check whether the
connection is disconnected.

EE17.5: FSoE invalid slave address
Cause:

The FSoE communication address does not meet the requirements.

Cause Troubleshooting

Solution

In the Connection state,
the received slave address
is inconsistent.

Fault code is displayed on
the panel.

o Check whether the slave
address sent from the
safety master is correct.

o Check whether the address
of the slave is set correctly.

EE17.6: FSOE invalid FSoE safety data
Cause:

The FSoE communication parameters are incorrect or the connection fails, and the

safety data is invalid.

Parameter state, the safety | Fault code is displayed on
data received by the slave | the panel.
is invalid.

Cause Troubleshooting Solution
. o Check whether the data
In the Connection and sent by the safety master is

wrong.
o Check whether the safety
data has been modified.

EE17.7: FSoE invalid communication parameter length

-217-




Troubleshooting

Cause:

The length and value of the FSoE communication parameters are out of the specified

range.

Cause

Troubleshooting

Solution

The length of the
parameters received by
the slave is inconsistent
with that set by the slave.

Fault code is displayed on
the panel.

o Check whether the length of
data sent by the safety
master is wrong.

o Check whether the data has
been modified.

e EE17.8: FSoE invalid communication parameter data

Cause:

FSoE communication parameter data is out of range.

Cause Troubleshooting Solution
o Check whether the data
The watchdog time sent by the safety master is

settings received by the
slave are unreasonable.

Fault code is displayed on
the panel.

wrong.
o Check whether the data has
been modified.

e EE17.9: FSoE invalid application parameter length

Cause:

The length of the FSoE communication application parameters does not match the

preset value.

received by the slave is
inconsistent with that set
by the slave.

Fault code is displayed on
the panel.

Cause Troubleshooting Solution
The length of the o Check whether the data
application parameters sent by the safety master is

wrong.
« Check whether the data has
been modified.

e EE17.A: FSoE invalid application parameter data

Cause:

The FSoE communication application program parameter data is out of the range.

parameters received by
the slave are incorrect.

Fault code is displayed on
the panel.

Cause Troubleshooting Solution
o Check whether the data
The application sent by the safety master is

wrong.
o Check whether the data has
been modified.
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9.4 Solutions to Alarms

e E108.5: Safety module EEPROM write timed out
Cause:

Parameter write time exceeds the limit.

Cause Troubleshooting

Solution

Power off and restart the
drive to check if the
modifications to safety
parameters take effect.

EEPROM abnormal

« Power off and restart the
drive.
« Replace the safety module.

e E108.6: Safety module EEPROM read timed out
Cause:

The parameter read time exceeds the limit.

Cause Troubleshooting

Solution

Power off and restart the

EEPROM abnormal drive to check if safety
parameters can be read.

« Power off and restart the
drive.
« Replace the safety module.

e E108.7: Safety module EEPROM write check error
Cause:

When the safety module function is written to EEPROM, it is read again from EEPROM
and compared with the value to be written. The comparison does not match.

Cause Troubleshooting

Solution

Reset the fault and write

EEPROM write error again.

If the fault remains, it is
recommended to replace the
safety module.

e E108.8: Safety module EEPROM read check error
Cause:

The check on the data read in EEPROM fails.

Cause Troubleshooting

Solution

Modify the safety module
parameter, power off and on
the servo drive again and
check whether the
modification is saved.

The check on the data read
in EEPROM fails.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the servo
drive.

e E115.0: SSM parameter setting error warning
Cause:

1. The lower limit of SSM is equal to or larger than the upper limit.

2. The SSM hysteresis is equal to or larger than the upper limit minus the lower limit.
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Cause

Troubleshooting

Solution

The lower limit of SSM is
equal to or larger than the
upper limit.

Local mode:

o Check whether the value of
H20.71 is greater than or
equal to the value of
H20.70.

o Check whether the value of
H20.72 is greater than or
equal to H20.70 minus
H20.71.

o Set SSM parameters
properly.

o The upper limit of SSM is
greater than the lower limit.

2. The SSM hysteresis is
equal to or larger than the
upper limit minus the
lower limit.

FSoE module:

« Whether the setpoint of
66E4h is greater than or
equal to 66E2.

o Whether the setpoint of
H20.72 is greater than or
equal to 66E2 minus 66E4.

The SSM hysteresis is smaller
than the upper limit of SSM
minus lower limit.

e E116.0: SLS overspeed warning

Cause:

The speed limit is exceeded during SLS speed limit monitoring.

Cause

Troubleshooting

Solution

The speed limit is
exceeded during SLS
speed limit monitoring.

Check the fault log to see if
the corresponding speed
exceeds the limit of SLS.

Control the motor speed so
that it does not exceed the
limit.

e E116.1: SDI out of tolerance warning

Cause:

The limit is exceeded during SDI direction monitoring.

Cause

Troubleshooting

Solution

The limit is exceeded
during SDI direction
monitoring. A warning is
issued if either the zero-
speed window or zero
position window exceeds
the limit.

Check the fault log to see if
the corresponding speed
exceeds the SDI zero-speed
window or the motor
rotational direction exceeds
the zero position window
allowed by SDI.

Control the motor speed so
that it does not exceed the
limit.
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10 List of Safety Parameters

10.1 HO2 Parameters

Object
L . Change
Param. Diction Name Value Default Unit Page
o Mode
H02.02 | 2002-03h | Rotation 0: Counterclockwise (CCW) as 0 At stop " H02_en.02"
direction forward direction on page 234
selection 1: Clockwise (CW) as forward
direction
H02.11 | 2002-0Ch | Motor speed 20 rpm to 3000 rpm 30 RPM | Real-time | "H02_en.11"
threshold at on page 234
brake output
OFF in rotation
state
H02.12 | 2002-0Dh | Delay from S- 1ms to 65535ms 500 ms Real-time | "H02_en.12"
ON OFF to on page 234
brake output
OFF in rotation
state

10.2 HOA Parameters

Object
L . Change
Param. Diction Name Value Default Unit Page
Mode
ary
HOA.73 200A-4Ah | STO 24V 1Ims to 5ms 5 ms Real-time | "HOA_en.73"
disconnection on page 235
filter time
HOA.74 | 200A-4Bh | Filter time for 1ms to 1000ms 100 ms Real-time | "HOA_en.74"
two on page 235
inconsistent
STO channels
HOA.75 | 200A-4Ch | Servo OFF 0ms to 25ms 20 ms Real-time | "HOA_en.75"
delay after STO on page 235
triggered
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10.3 H20 Parameters

AWa rni

ng

Before apply any safety function, ensure that it is enabled on the drive.

Parame X Change
Name Value Default Unit Page
ter Mode
H20.00 | Safety 0.00 to 655.35 0.00 - Unchangea | "H20_en.00" on
module ble page 236
software
version
H20.01 | Safety 0: Locally triggered 0 - At stop "H20_en.01"on
function 1: FSoE triggered-SRA page 236
trigger 3: FSoE triggered-nSRA
selection
H20.02 | Safety 0: Inactive 0 - At stop "H20_en.02" on
module DI1 1:STO page 236
function 2: SBC
selection 3:5S1
4:SS2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack
H20.03 | Safety 0: Inactive 0 - At stop "H20_en.03" on
module DI2 | 1: STO page 237
function 2: SBC
selection 3:58S1
4:5S2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack
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Parame

Change

Name Value Default Unit Page
ter Mode
H20.04 | Safety 0: Inactive 0 - At stop "H20_en.04" on
module DI3 1: STO page 238
function 2: SBC
selection 3:S8S1
4:5S2
5:SLS1
6: SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack
H20.05 | Safety 0: Inactive 0 - At stop "H20_en.05" on
module DI4 1: STO page 238
function 2:SBC
selection 3:581
4:5S2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9:SDIp
10: SDIn
11: Ack
H20.06 | Safety 0: Inactive 0 - At stop "H20_en.06" on
module DI5 1: STO page 239
function 2: SBC
selection 3:581
4:5S2
5:SLS1
6:SLS2
7:SLS3
8:SLS4
9: SDIp
10: SDIn
11: Ack
H20.08 | Safety 1 ms-500 ms 5 ms At stop "H20_en.08" on
module DI1 page 239
noise
rejection filter
time
H20.09 | Safety 1 ms=500 ms 5 ms At stop "H20_en.09" on
module DI2 page 239
noise

rejection filter
time
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Parame
ter

Name

Value

Default

Unit

Change
Mode

Page

H20.10

Safety
module DI3
noise
rejection filter
time

1 ms-500 ms

5

At stop

"H20_en.10" on
page 240

H20.11

Safety
module DI4
noise
rejection filter
time

1 ms-500 ms

At stop

"H20_en.11"on
page 240

H20.12

Safety
module DI5
noise
rejection filter
time

1 ms-500 ms

At stop

"H20_en.12"on
page 240

H20.14

Safety
module DI1
allowable
discrepancy
time

5 ms—60000 ms

10

At stop

"H20_en.14" on
page 241

H20.15

Safety
module DI2
allowable
discrepancy
time

5 ms-60000 ms

10

At stop

"H20_en.15" on
page 241

H20.16

Safety
module DI3
allowable
discrepancy
time

5 ms-60000 ms

10

At stop

"H20_en.16" on
page 241

H20.17

Safety
module DI4
allowable
discrepancy
time

5 ms-60000 ms

10

At stop

"H20_en.17"on
page 242

H20.18

Safety
module DI5
allowable
discrepancy
time

5 ms-60000 ms

10

At stop

"H20_en.18" on
page 242
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Parame
ter

Name

Value

Default

Unit

Change

Page
Mode &

H20.20

Safety
module DO1
function
selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

o U A A 4

0

At stop "H20_en.20" on

page 242

H20.21

Safety
module DO2
function
selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

LoD R N RS

At stop "H20_en.21" on

page 243

H20.22

Safety
module DO3
function
selection

Inactive

STO Active
SBC Active
SS1 Active
SS2 Active
SLS1 Active
SLS2 Active
SLS3 Active
SLS4 Active
SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

W oo NDUDRN RS

"H20_en.22" on
page 244

At stop
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Parame
ter

Name

Value

Default

Unit

Change
Mode

Page

H20.23

Safety
module DO4
function
selection

0: Inactive

1: STO Active
2: SBC Active
3:SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

0

At stop

"H20_en.23"on
page 244

H20.24

Safety
module DO5
function
selection

0: Inactive

1: STO Active
2: SBC Active
3: SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_en.24" on
page 245

H20.25

Safety
module DO6
function
selection

0: Inactive

1: STO Active
2: SBC Active
3: SS1 Active

4: SS2 Active

5: SLS1 Active
6: SLS2 Active
7: SLS3 Active
8: SLS4 Active
9: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active

At stop

"H20_en.25" on
page 246

H20.28

STO trigger-
to-SBC active
delay time

-30000 ms-30000 ms

At stop

"H20_en.28" on
page 246
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Parame . Change
Name Value Default Unit Page
ter Mode

H20.29 | SS1/SS2stop | 0: Stop according to ramp 1 - At stop "H20_en.29" on
mode 1: Stop by host controller page 246

H20.30 | SS1/SS2 60 rpm to 6000 rpm 1000 rpm At stop "H20_en.30" on
ramp-to-stop page 247
reference
speed

H20.31 | SS1/SS2 1 ms—65535 ms 500 ms At stop "H20_en.31"on
ramp-to-stop page 247
deceleration
time

H20.32 | SS1 monitor | 0:SS1-t 0 - At stop "H20_en.32"on
mode 1:SS1-r page 247

H20.33 | SS1 trigger- 0 ms-65535 ms 1000 ms At stop "H20_en.33"on
to-STO delay page 248
time/SS2
trigger-to-
STO delay
time

H20.34 | SS1/SS1 zero | 1 rpm to 6000 rpm 10 rpm At stop "H20_en.34" on
speed page 248
threshold

H20.35 | SS1/SS2 zero | 0 ms—65535 ms 0 ms At stop "H20_en.35" on
speed page 248
threshold
time

H20.36 | SS1/SS2 5 ms—65535 ms 10 ms At stop "H20_en.36" on
ramp monitor page 249
start delay
time

H20.37 | SS1/SS2 60 rpm to 6000 rpm 1000 rpm At stop "H20_en.37"on
ramp monitor page 249
reference
speed

H20.38 | SS1/SS2 1 ms—65535 ms 65535 ms At stop "H20_en.38" on
ramp page 249
deceleration
monitor time

H20.41 | SS1/SS2 0 ms—65535 ms 5 ms At stop "H20_en.41"on
ramp limit page 250
trigger-to-
alarm time

H20.42 | SS1/SS2 0 rpm to 6000 rpm 1 rpm At stop "H20_en.42" on
ramp monitor page 250
stop speed

H20.43 | SS2 monitor | 0:SS2-t 0 - At stop "H20_en.43" on
mode 1:5S82-r page 250
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Parame

Change

Name Value Default Unit Page
ter Mode

H20.44 | SOS speed 1 rpm to 6000 rpm 10 rpm At stop "H20_en.44" on
change page 251
threshold

H20.45 | SOS position | 1to 536870912 932067 encod At stop "H20_en.45" on
change erunit page 251
threshold

H20.47 | SOS 0 ms—65535 ms 5 ms At stop "H20_en.47" on
overthres page 251
hold-to-alarm
time

H20.48 | SLS1 0 ms—65535 ms 100 ms At stop "H20_en.48" on
switchover page 252
delay

H20.49 | SLS2 0 ms-65535 ms 100 ms At stop "H20_en.49" on
switchover page 252
delay

H20.50 | SLS3 0 ms-65535 ms 100 ms At stop "H20_en.50" on
switchover page 252
delay

H20.51 | SLS4 0 ms-65535 ms 100 ms At stop "H20_en.51"on
switchover page 253
delay

H20.52 | SLS1 0 rpm to 6000 rpm 1000 rpm At stop "H20_en.52"on
threshold page 253

H20.53 | SLS2 0 rpm to 6000 rpm 1000 rpm At stop "H20_en.53" on
threshold page 253

H20.54 | SLS3 0 rpm to 6000 rpm 1000 rpm At stop "H20_en.54" on
threshold page 253

H20.55 | SLS4 0 rpm to 6000 rpm 1000 rpm At stop "H20_en.55" on
threshold page 254

H20.56 | SLS1 filter 0 ms—65535 ms 100 ms At stop "H20_en.56" on
time page 254

H20.57 | SLS2 filter 0 ms—65535 ms 100 ms At stop "H20_en.57" on
time page 254

H20.58 | SLS3 filter 0 ms—65535 ms 100 ms At stop "H20_en.58" on
time page 254

H20.59 | SLS4 filter 0 ms—65535 ms 100 ms At stop "H20_en.59" on
time page 255

H20.60 | SLS fault 0:STO 0 - At stop "H20_en.60" on
response 1:SS1-t page 255
mode
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Parame . Change
Name Value Default Unit Page
ter Mode
bit0: STO enabled
bitl: SS1 enabled
bit2: SS2 enabled
bit3: SOS enabled
bit4: SLS enabled
bit5: Reserved
Safety bus bit6: Reserved
function b?tY: SDI enabled "H20_en.61"on
H20.61 enabled b!t8: Reserved 25247 - At stop page 255
(FSoF) b!t9: SBC enabled
bit10: ACK (nSRA) enabled
bit11: Reserved
bit12: Reserved
bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)
15: No STO prompt before FSoE
connection
H20.70 | SSM upper —6000 rpm to 6000 rpm 200 rpm At stop "H20_en.70" on
limit page 256
H20.71 | SSM lower —6000 rpm to 6000 rpm -200 rpm At stop "H20_en.71" on
limit page 256
H20.72 | SSM 0 rpm to 6000 rpm 10 rpm At stop "H20_en.72"on
hysteresis page 257
threshold
H20.74 | SDI zero 1to 536870912 932067 encod At stop "H20_en.74" on
position erunit page 257
threshold
H20.76 | SDI zero 0 rpm to 3000 rpm 10 rpm At stop "H20_en.76" on
speed page 257
threshold
H20.77 | SDI delay 0 ms—65535 ms 0 ms At stop "H20_en.77"on
time page 258
H20.78 | SDI fault 0:STO 0 - At stop "H20_en.78" on
response 1:SS1-t page 258
mode
H20.80 | Speed/ 0: No speed and position monitoring 0 - At stop "H20_en.80" on
Position 1: Use safety motor and speed and page 258
monitoring position monitoring
setting
H20.90 | FSoE protocol | 0.00 to 655.35 0.00 - Unchangea | "H20_en.90" on
stack version ble page 258
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10.4 6000 Parameters

Parame Cf)mr'rmu . Change
- nication Name Value Default Unit Vgl Page
Address
6620.01 | 6620-01h | Safety 0to 255 0 - Un "6620_en.01h"
h control changea on page 259
word low 8 ble
bits
6620.02 | 6620-02h | Safety 0to 255 0 - Un "6620_en.02h"
h control changea on page 260
word high 8 ble
bits
6621.01 | 6621-01h | Safety 0to 255 0 N Un "6621_en.01h"
h status word changea on page 261
low 8 bits ble
6621.02 | 6621-02h | Safety 0 to 255 0 - Un "6621_en.02h"
h status word changea on page 262
high 8 bits ble
6630h 6630h | RestartAck [Otol 0 - Real-time "6630h" on
signal page 263
6632h 6632h | Faultstate |Otol 0 - Real-time "6632h" on
page 264
6640h 6640h | STOsignal |0tol 0 - Real-time "6640h" on
page 264
6641h 6641h | STO reset Otol 0 - Real-time "6641h" on
mode page 264
selection
6650.01 | 6650-01h | SS1 signal Otol 0 - Real-time | "6650_en.01h"
h on page 265
6651.01 | 6651-01h | SS1 trigger- | 0 ms—65535 ms 1000 ms Real-time | "6651_en.01h"
h to-STO on page 265
delay time
6653.01 | 6653-01h | SS1 zero 1 rpm to 6000 rpm 10 rpm | Real-time | "6653_en.01h"
h speed on page 265
threshold
6654.01 | 6654-01h | SS1 zero 0 ms—65535 ms 0 ms Real-time | "6654_en.01h"
h speed on page 266
threshold
time
6656.01 | 6656-01h | SS1 0 encoder unit/52—4294967295 15 Encod | Real-time | "6656_en.01h"
h deceleration | encoder unit/s? er unit/ on page 266
limit s?
6657.01 | 6657-01h | SS1 ramp 0 ms—65535 ms 10 ms Real-time | "6657_en.01h"
h monitor on page 266
start delay
time
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Commu

Parame . . Change
. nication Name Value Default Unit Vil Page
Address
6660h 6660h | SBCsignal [0tol 0 - Real-time "6660h" on
page 267
6668.01 | 6668-01h | SOSsignal |0Otol 0 - Real-time | "6668_en.01h"
h on page 267
666A.01 | 666A-01h | SOS zero 0to 536870912 932067 encod | Real-time | "666A_en.01h"
h position er unit on page 268
threshold
666C.01 | 666C-01h | SOS zero 0 rpm to 6000 rpm 10 rpm | Real-time | "666C_en.01h"
h speed on page 268
threshold
6670.01 | 6670-01h | SS2 signal Otol 0 - Real-time | "6670_en.01h"
h on page 268
6671.01 | 6671-01h | SS2 trigger- | 0 ms—65535 ms 10 ms Real-time | "6671_en.01h"
h to-STO on page 269
delay time
6672.01 | 6672-01h | SS2 zero 0 ms—65535 ms 0 ms | Real-time | "6672_en.01h"
h speed on page 269
threshold
time
6674.01 | 6674-01h | SS2 0 encoder unit/sz—4294967295 15 Encod | Real-time | "6674_en.01h"
h deceleration | encoder unit/s2 er unit/ on page 269
limit s?
6675.01 | 6675-01h | SS2 ramp 0 ms-65535 ms 10 ms Real-time | "6675_en.01h"
h monitor on page 269
start delay
time
6676.01 | 6676-01h | SS2 reset Otol 0 - Real-time | "6676_en.01h"
h mode on page 270
selection
6690.01 | 6690-01h | SLS1signal |Otol 0 - Real-time | "6690_en.01h"
h on page 270
6690.02 | 6690-02h | SLS2 signal |Otol 0 - Real-time | "6690_en.02h"
h on page 271
6690.03 | 6690-03h | SLS3signal |0Otol 0 - Real-time | "6690_en.03h"
h on page 271
6690.04 | 6690-04h | SLS4 signal |Otol 0 - Real-time | "6690_en.04h"
h on page 271
6691.01 | 6691-01h | SLS1 0 ms—65535 ms 100 ms | Real-time | "6691_en.01h"
h switchover on page 272
delay
6691.02 | 6691-02h | SLS2 0 ms—65535 ms 100 ms | Real-time | "6691_en.02h"
h switchover on page 272
delay
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Commu

Parame . . Change
nication Name Value Default Unit Page
ter Mode
Address
6691.03 | 6691-03h | SLS3 0 ms—65535 ms 100 ms Real-time | "6691_en.03h"
h switchover on page 272
delay
6691.04 | 6691-04h | SLS4 0 ms—65535 ms 100 ms Real-time | "6691_en.04h"
h switchover on page 273
delay
6693.01 | 6693-01h | SLS1 0 rpm to 6000 rpm 1000 rpm | Real-time | "6693_en.01h"
h threshold on page 273
6693.02 | 6693-02h | SLS2 0 rpm to 6000 rpm 1000 rpm | Real-time | "6693_en.02h"
h threshold on page 273
6693.03 | 6693-03h | SLS3 0 rpm to 6000 rpm 1000 rpm | Real-time | "6693_en.03h"
h threshold on page 274
6693.04 | 6693-04h | SLS4 0 rpm to 6000 rpm 1000 rpm | Real-time | "6693_en.04h"
h threshold on page 274
6694.01 | 6694-01h | SLS1 filter 0 ms-65535 ms 10 ms Real-time | "6694_en.01h"
h time on page 274
6694.02 | 6694-02h | SLS2 filter 0 ms—65535 ms 10 ms Real-time | "6694_en.02h"
h time on page 274
6694.03 | 6694-03h | SLS3 filter 0 ms-65535 ms 10 ms Real-time | "6694_en.03h"
h time on page 275
6694.04 | 6694-04h | SLS4 filter 0 ms—65535 ms 10 ms Real-time | "6694_en.04h"
h time on page 275
66D0h 66D0h | SDIpsignal |Otol 0 - Real-time "66D0h" on
page 275
66D1h 66D1h | SDInsignal |Otol 0 - Real-time "66D1h" on
page 276
66D3h 66D3h | SDI zero 0to 536870912 932067 encod | Real-time "66D3h" on
position erunit page 276
threshold
66D5h 66D5h | SDI zero 0 rpm to 3000 rpm 10 rpm | Real-time "66D5h" on
speed page 277
threshold
66E0.01 | 66E0-01h | SSM state Otol 0 - Un "66E0_en.01h"
h changea on page 277
ble
66E2.01 | 66E2-01h | SSM upper | —6000 rpm to 6000 rpm 200 rpm | Real-time | "66E2_en.01h"
h limit on page 277
66E4.01 | 66E4-01h | SSM lower | —=6000 rpm to 6000 rpm -200 rpm | Real-time | "66E4_en.01h"
h limit on page 277
E600.01 | E600-01h | FSoE slave | 0 to 255 0 - Un "E600_en.01h"
h command changea on page 278
ble
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Parame . . Change
. nication Name Value Default Unit Vil Page
Address
E600.02 | E600-02h | FSOE slave 0 to 65535 0 - Un "E600_en.02h"
h connection changea on page 278
ID ble
E600.03 | E600-03h | FSoE slave | 0 to 65535 0 - Un " E600_en.03h"
h CRC value changea on page 278
ble
E601.01 | E601-01h | FSoE Otol 0 - Un "E601_en.01h"
h connection changea on page 279
status ble
E700.01 | E700-01h | FSoE master | 0 to 255 0 - Real-time | "E700_en.01h"
h command on page 279
E700.02 | E700-02h | FSoE master | 0 to 65535 0 - Real-time | "E700_en.02h"
h connection on page 279
ID
E700.03 | E700-03h | FSoE master | 0 to 65535 0 - Real-time | "E700_en.03h"
h CRC value on page 279
E901.01 | E901-01h | FSoE 0 to 65535 0 - Un "E90I_en.01h"
h version changea on page 280
ble
E901.02 | E901-02h | FSoE 1to 255 1 - Un "E901_en.02h"
h address changea on page 280
ble
E901.03 | E901-03h | PSoE 0 to 65535 0 - Un "E901_en.03h"
h connection changea on page 280
ID ble
E901.04 | E901-04h | Watchdog 1to 65535 500 - Un "E901_en.04h"
h time changea on page 280
ble
E901.06 | E901-06h | Connection | 0 to 65535 0 - Un "E901_en.06h"
h type changea on page 281
ble
E901.07 | E901-07h | Communica | 0 to 65535 0 - Un "E901_en.07h"
h tion changea on page 281
parameter ble
length
E901.08 | E901-08h | Application | 0 to 65535 0 - Un "E901_en.08h"
h layer changea on page 281
parameter ble
length
E901.09 | E901-09h | SRA CRC 0 to 65535 0 - Un "E901_en.09%h"
h changea on page 282
ble
F980.01 | F980-01h | FSoE 1to 255 0 - Un "F980_en.01h"
h address changea on page 282

ble
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11 Description of Safety Parameters

11.1 HO2 Basic Control Parameters

H02.02

HO02.11

H02.12

Rotation direction selection

Hex: 2002-03h Effective  Upon the next power-on
mode:

Min.: 0 Unit: -

Max.: 1 Data Type: Ulntlé

Default: 0 Change:  Atstop

Value Range:

0: Counterclockwise (CCW) as forward direction

1: Clockwise (CW) as forward direction

Description

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

Motor speed threshold at brake output OFF in rotation state

Hex: 2002-0Ch Effective  Real-time
mode:

Min.: 20 Unit: rpm

Max.: 3000 Data Type: UlIntl6

Default: 30 Change: Real-time

Value Range:

20 rpm to 3000 rpm

Description

Defines the motor speed threshold when brake (BK) output is OFF in the
rotation state.

Delay from S-ON OFF to brake output OFF in rotation state

Hex: 2002-0Dh Effective  Real-time
mode:

Min.: 1 Unit: ms

Max.: 65535 Data Type: UlIntl6

Default: 500 Change: Real-time

Value Range:

1 ms—65535 ms

Description

Defines the delay from the moment the S-ON signal is OFF to the moment the
brake (BK) output is OFF in the rotation state.
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11.2 HOA Fault and Protection Parameters

HOA.73

HOA.74

HOA.75

STO 24V disconnection filter time

Hex: 200A-4Ah Effective Real time
mode:

Min.: 1 Unit: ms

Max.: 5 Data Type: UlIntl6

Default: 5 Change: Real-time

Value Range:

Imsto 5ms

Description

Defines the filter time from the moment when STO2 is disconnected from the 24
V power supply to the moment when the STO status is displayed or E150.0 is
reported.

Filter time for two inconsistent STO channels

Hex: 200A-4Bh Effective Real time
mode:

Min.: 1 Unit: ms

Max.: 1000 Data Type: UlIntl6

Default: 100 Change: Real-time

Value Range:

1ms to 1000ms

Description

Defines the filter time from the moment when STO2 is input with different
voltage to the moment when E150.1 is reported.

Servo OFF delay after STO triggered

Hex: 200A-4Ch Effective  Real-time
mode:

Min.: 0 Unit: ms

Max.: 25 Data Type: Ulntlé

Default: 20 Change: Real-time

Value Range:

0 ms-25ms

Description

Defines filter time from the moment when the STO status is displayed or E150.0/
E150.1is reported to the moment when the servo drive is off.
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11.3

H20.00

H20.01

H20.02

H20 Functional Safety Parameters

Note

It is recommended to verify the safety function when you are configuring the safety
parameters.

Safety module software version

Min.: 0.00 Unit: -

Max.: 655.35 Data Type: UlIntl6
Default: 0.00 Change: Unchangeable
Effective -

mode:

Value Range:

0.00 to 655.35

Description

Displays the software version of the safety module and consists of two decimal
places.

Safety function trigger selection

Min.: 0 Unit: -

Max.: 3 Data Type: UlIntl6
Default: 0 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0: Locally triggered

1: FSoE triggered-SRA

3: FSoE triggered-nSRA

Description

Sets the trigger of the safety function.

H20-01=1: The FSoE safety bus that supports SRA parameters, adapted to the
safety PLC that supports SRA parameters, such as Beckhoff EL6900/EL6910.
H20-01=3: The FSoE safety bus without SRA parameters, adapted to safety PLCs
that do not support SRA parameters, such as Pilz's safety PLCs.

Safety module DI1 function selection

Min.: 0 Unit: -

Max.: 11 Data Type: UlIntl6
Default: 0 Change:  Atstop
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H20.03

Effective  Upon the next power-on
mode:

Value Range:

: Inactive

STO

SBC

SS1

SS2

:SLS1

1 SLS2

1 SLS3

:SLS4

:SDIp

10: SDIn

11: Ack

Description

Assigns function to DI1 terminal of the safety module.

Safety module DI2 function selection

Min.: 0 Unit: -
Max.: 11 Data Type: UlIntl6
Default: 0 Change:  Atstop
Effective ~ Upon the next power-on

mode:

Value Range:

0: Inactive

:STO

SBC

SS1

SS2

:SLS1

:SLS2

1 SLS3

:SLS4

:SDIp

10: SDIn

11: Ack

Description

Assigns function to DI2 terminal of the safety module.
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H20.04

H20.05

Safety module DI3 function selection
Min.: 0 Unit:

Max.: 11 Data Type:

Default: 0 Change:
Effective  Upon the next power-on

mode:
Value Range:

: Inactive
STO
SBC
SS1

SS2
SLS1
SLS2
SLS3
SLS4
:SDIp
10: SDIn
11: Ack
Description

LooNDDIAEWNRE

Uintl6
At stop

Assigns function to DI3 terminal of the safety module.

Safety module DI4 function selection
Min.: 0 Unit:

Max.: 11 Data Type:

Default: 0 Change:
Effective  Upon the next power-on
mode:

Value Range:

: Inactive

STO

SBC

SS1

SS2

SLS1

SLS2

SLS3

SLS4

:SDIp

10: SDIn

11: Ack

oI AN REO
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Description
Assigns function to DI4 terminal of the safety module.

H20.06 Safety module DI5 function selection
Min.: 0 Unit: -
Max.: 11 Data Type: Ulntlé
Default: 0 Change:  Atstop
Effective  Upon the next power-on
mode:
Value Range:

: Inactive

STO

SBC

SS1

SS2

SLS1

SLS2

SLS3

SLS4

:SDIp

10: SDIn

11: Ack

Description

Assigns function to DI5 terminal of the safety module.

o NDII RN REO

H20.08 Safety module DI1 noise rejection filter time

Min.: 1 Unit: ms
Max.: 500 Data Type: Ulntlé
Default: 5 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

1 ms-500 ms

Description

Sets the noise filter time of DI1 of the safety module. Only when the signal
change of DI1 is continuously maintained above the filter time, the safety
module performs the corresponding safety function.

H20.09 Safety module DI2 noise rejection filter time
Min.: 1 Unit: ms
Max.: 500 Data Type: Ulntlé
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H20.10

H20.11

H20.12

Default: 5 Change:  Atstop

Effective ~ Upon the next power-on

mode:

Value Range:

1 ms-500 ms

Description

Sets the noise filter time of DI2 of the safety module. Only when the signal
change of DI2 is continuously maintained above the filter time, the safety
module performs the corresponding safety function.

Safety module DI3 noise rejection filter time

Min.: 1 Unit: ms
Max.: 500 Data Type: Ulntlé
Default: 5 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

1 ms-500 ms

Description

Sets the noise filter time of DI3 of the safety module. Only when the signal
change of DI3 is continuously maintained above the filter time, the safety
module performs the corresponding safety function.

Safety module DI4 noise rejection filter time

Min.: 1 Unit: ms
Max.: 500 Data Type: Ulntlé
Default: 5 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

1 ms-500 ms

Description

Sets the noise filter time of D14 of the safety module. Only when the signal
change of DI4 is continuously maintained above the filter time, the safety
module performs the corresponding safety function.

Safety module DI5 noise rejection filter time

Min.: 1 Unit: ms
Max.: 500 Data Type: UlIntl6
Default: 5 Change: At stop
Effective  Upon the next power-on

mode:
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H20.14

H20.15

H20.16

Value Range:

1 ms-500 ms

Description

Sets the noise filter time of DI5 of the safety module. Only when the signal
change of DI5 is continuously maintained above the filter time, the safety
module performs the corresponding safety function.

Safety module DI1 allowable discrepancy time

Min.: 5 Unit: ms
Max.: 60000 Data Type: UlIntl6
Default: 10 Change:  Atstop
Effective ~ Upon the next power-on

mode:

Value Range:

5 ms—60000 ms

Description

If the discrepancy at two input signals of DI1 lasts for a period of time exceeding
the time set by this parameter, fault E134.1 is reported.

Safety module DI2 allowable discrepancy time

Min.: 5 Unit: ms
Max.: 60000 Data Type: Ulntl6
Default: 10 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

5 ms-60000 ms

Description

If the discrepancy at two input signals of DI2 lasts for a period of time exceeding
the time set by this parameter, fault E134.2 is reported.

Safety module DI3 allowable discrepancy time

Min.: 5 Unit: ms
Max.: 60000 Data Type: UlIntl6
Default: 10 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

5 ms—60000 ms

Description

If the discrepancy at two input signals of DI3 lasts for a period of time exceeding
the time set by this parameter, fault E134.3 is reported.
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H20.17 Safety module D14 allowable discrepancy time

Min.: 5 Unit: ms
Max.: 60000 Data Type: UlIntl6
Default: 10 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

5 ms—60000 ms

Description

If the discrepancy at two input signals of DI4 lasts for a period of time exceeding
the time set by this parameter, fault E134.4 is reported.

H20.18 Safety module DI5 allowable discrepancy time

Min.: 5 Unit: ms
Max.: 60000 Data Type: Ulntlé
Default: 10 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

5 ms—60000 ms

Description

If the discrepancy at two input signals of DI5 lasts for a period of time exceeding
the time set by this parameter, fault E134.5 is reported.

H20.20 Safety module DO1 function selection

Min.: 0 Unit: -

Max.: 14 Data Type: UlIntl6
Default: 0 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:
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: Inactive

: STO Active

: SBC Active

: SS1 Active

1 SS2 Active

: SLS1 Active

: SLS2 Active

: SLS3 Active

: SLS4 Active

: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active
Description
Assigns function to DO1 terminal of the safety module.

O 00 ~NOoO U WN = O

H20.21 Safety module DO2 function selection
Min.: 0 Unit: -
Max.: 14 Data Type: Ulntlé
Default: 0 Change:  Atstop
Effective  Upon the next power-on
mode:
Value Range:

: Inactive

: STO Active

: SBC Active

: SS1 Active

: SS2 Active

: SLS1 Active

1 SLS2 Active

: SLS3 Active

: SLS4 Active

: SDIp Active

10: SDIn Active

11: SOS Active

12: SSM Active

13: SS1-r Active

14: SS2-r Active

Description

Assigns function to DO2 terminal of the safety module.

© o N o U b WN = O
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H20.22

H20.23

Safety module DO3 function selection

Min.: 0 Unit:

Max.: 14 Data Type:
Default: 0 Change:
Effective  Upon the next power-on

mode:

Value Range:

: Inactive

: STO Active

: SBC Active

: SS1 Active

1 SS2 Active
SLS1 Active
SLS2 Active

: SLS3 Active

: SLS4 Active

: SDIp Active
10: SDIn Active
11: SOS Active
13: SS1-r Active
14: SS2-r Active
Description

© o N U A WNHEO

Uintl6
At stop

Assigns function to DO3 terminal of the safety module.
This DO is a non-safety DO circuit and cannot be configured with SSM function.

Safety module DO4 function selection

Min.: 0 Unit:

Max.: 14 Data Type:
Default: 0 Change:
Effective  Upon the next power-on

mode:

Value Range:
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: Inactive

: STO Active

: SBC Active

: SS1 Active

1 SS2 Active

: SLS1 Active

: SLS2 Active

: SLS3 Active

: SLS4 Active

: SDIp Active
10: SDIn Active
11: SOS Active
12: SSM Active
13: SS1-r Active
14: SS2-r Active
Description
Assigns function to DO4 terminal of the safety module.

O 00 ~NOoO U WN = O

H20.24 Safety module DO5 function selection
Min.: 0 Unit: -
Max.: 14 Data Type: Ulntlé
Default: 0 Change:  Atstop
Effective  Upon the next power-on
mode:
Value Range:

: Inactive

: STO Active

: SBC Active

: SS1 Active

: SS2 Active

: SLS1 Active

1 SLS2 Active

: SLS3 Active

: SLS4 Active

: SDIp Active

10: SDIn Active

11: SOS Active

12: SSM Active

13: SS1-r Active

14: SS2-r Active

Description

Assigns function to DO5 terminal of the safety module.

© o N o U b WN = O
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H20.25

H20.28

H20.29

Safety module DO6 function selection

Min.: 0 Unit: -

Max.: 14 Data Type: UlIntl6
Default: 0 Change:  Atstop
Effective  Upon the next power-on

mode:
Value Range:

: Inactive

: STO Active

: SBC Active

: SS1 Active

: SS2 Active

SLS1 Active

SLS2 Active

: SLS3 Active

: SLS4 Active

: SDIp Active

10: SDIn Active

11: SOS Active

13: SS1-r Active

14: SS2-r Active

Description

Assigns function to DO6 terminal of the safety module.
This DO is a non-safety DO circuit and cannot be configured with SSM function.

© o N U A WNHEO

STO trigger-to-SBC active delay time

Min.: -30000 Unit: ms
Max.: 30000 Data Type: UlIntl6
Default: -30 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

-30000 ms—30000 ms

Description

Sets the delay time from the triggering of the STO function to output of the
active SBC state. This parameter can be used to set the sequence of activation
of STO and SBC.

SS1/SS2 stop mode

Min.: 0 Unit: -

Max.: 1 Data Type: Ulntlé
Default: 1 Change:  Atstop
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Effective  Upon the next power-on
mode:
Value Range:

0: Stop according to ramp

1: Stop by host controller
Description

Sets the stop mode for SS1/SS2.

H20.30 S$S1/SS2 ramp-to-stop reference speed

Min.: 60 Unit: rpm
Max.: 6000 Data Type: Ulntlé
Default: 1000 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

60 rpm to 6000 rpm

Description

Sets the reference speed for deceleration to stop. The deceleration is equal to
reference speed/deceleration time.

H20.31 SS1/ SS2 ramp-to-stop deceleration time

Min.: 1 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 500 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

1 ms-65535 ms

Description

Sets the time required to decelerate from the reference speed to 0. The
deceleration is equal to reference speed/deceleration time.

H20.32 SS1 monitor mode

Min.: 0 Unit: -

Max.: 1 Data Type: UlIntl6
Default: 0 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0:SS1-t

1:SS1-r
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H20.33

H20.34

H20.35

Description
Sets the monitoring mode for SS1.

SS1 trigger-to-STO delay time/SS2 trigger-to-STO delay time

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 1000 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

After SS1 is triggered, the drive enters the STO state after a period of time
exceeding the value set by this parameter has elapsed.

After SS2 is triggered, the drive enters the SOS state after a period of time
exceeding the value set by this parameter has elapsed.

SS1/ SS1 zero speed threshold

Min.: 1 Unit: rpm
Max.: 6000 Data Type: UlIntl6
Default: 10 Change:  Atstop
Effective ~ Upon the next power-on

mode:

Value Range:

1 rpm to 6000 rpm

Description

During SS1 deceleration, if the speed falls below the the value set by this
parameter for a period of time exceeding the zero speed threshold time, the

drive enters the STO state.
During SS2 deceleration, if the speed falls below the the value set by this

parameter for a period of time exceeding the zero speed threshold time, the
drive enters the SOS state.

SS1/SS2 zero speed threshold time

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 0 Change:  Atstop
Effective ~ Upon the next power-on

mode:

Value Range:
0 ms—65535 ms
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H20.36

H20.37

H20.38

Description
During SS1 deceleration, if the speed falls below the zero speed threshold for a
period of time exceeding the value set by this parameter, the drive enters the

STO state.
During SS2 deceleration, if the speed falls below the zero speed threshold for a

period of time exceeding the value set by this parameter, the drive enters the
SOS state.

SS1/SS2 ramp monitor start delay time

Min.: 5 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 10 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

5 ms—65535 ms

Description

After SS1 is triggered, the speed ramp monitoring starts after a period of time
set by this parameter has elapsed, which is only valid in SS1-r mode.

After SS2 is triggered, the speed ramp monitoring starts after a period of time
set by this parameter has elapsed, which is only valid in SS2-r mode.

SS1/SS2 ramp monitor reference speed

Min.: 60 Unit: rpm
Max.: 6000 Data Type: UlIntl6
Default: 1000 Change:  Atstop
Effective ~ Upon the next power-on

mode:

Value Range:

60 rpm to 6000 rpm

Description

Sets the reference speed for calculating the range of ramp monitoring. Speed
ramp monitoring threshold is equal to reference speed/ramp deceleration
monitor time.

SS1/SS2 ramp deceleration monitor time

Min.: 1 Unit: ms
Max.: 65535 Data Type: Ulntl6
Default: 65535 Change:  Atstop
Effective  Upon the next power-on

mode:
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Value Range:

1 ms—65535 ms

Description

sets the time required to decelerate from the reference speed to 0 during ramp
monitoring. Speed ramp monitoring threshold is equal to reference speed/ramp
deceleration monitor time.

H20.41 SS1/SS2 ramp limit trigger-to-alarm time

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 5 Change:  Atstop
Effective ~ Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

During the deceleration process of SS1, if the motor speed exceeds the ramp
monitoring limit for a period of time exceeding the value set by this parameter,
a fault is reported and the drive enters the STO state.

During the deceleration process of SS2, if the motor speed exceeds the ramp
monitoring limit for a period of time exceeding the value set by this parameter,
a fault is reported and the drive enters the STO state.

H20.42 SS1/SS2 ramp monitor stop speed

Min.: 0 Unit: rpm
Max.: 6000 Data Type: UlIntl6
Default: 1 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

0 rpm to 6000 rpm

Description

During the deceleration process of SS1, when the motor speed falls below the
value set by this parameter, the ramp monitoring is stopped.

During the deceleration process of SS2, when the motor speed falls below the
value set by this parameter, the ramp monitoring is stopped.

H20.43 SS2 monitor mode

Min.: 0 Unit: -
Max.: 1 Data Type: UlIntl6
Default: 0 Change:  Atstop
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H20.44

H20.45

H20.47

Effective  Upon the next power-on
mode:

Value Range:

0:SS2-t

1:582-r

Description

Sets the monitoring mode for SS2.

SOS speed change threshold

Min.: 1 Unit: rpm
Max.: 6000 Data Type: Ulntl6
Default: 10 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

1 rpm to 6000 rpm

Description

Sets the maximum allowable difference between motor speed and 0 rpm in SOS
state.

SOS position change threshold

Min.: 1 Unit: encoder unit
Max.: 536870912 Data Type: UlIntl6
Default: 932067 Change:  Atstop
Effective ~ Upon the next power-on

mode:

Value Range:

1to 536870912

Description

Sets the maximum allowable variation of position feedback in SOS state.

SOS overthreshold-to-alarm time

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 5 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:
0 ms—65535 ms
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H20.48

H20.49

H20.50

Description

In the SOS state, if the speed feedback or position feedback exceeds the
threshold for a period of time exceeding the value set by this parameter, a fault
will be reported.

SLS1 switchover delay

Min.: 0 Unit: ms
Max.: 65535 Data Type: Ulntlé
Default: 100 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the delay time from activation of SLS1 request command to activation of
SLS1 monitoring.

SLS2 switchover delay

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 100 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the delay time from activation of SLS2 request command to activation of
SLS2 monitoring.

SLS3 switchover delay

Min.: 0 Unit: ms
Max.: 65535 Data Type: Ulntlé
Default: 100 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the delay time from activation of SLS3 request command to activation of
SLS3 monitoring.
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H20.51 SLS4 switchover delay

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 100 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the delay time from activation of SLS4 request command to activation of
SLS4 monitoring.

H20.52 SLS1 threshold

Min.: 0 Unit: rpm
Max.: 6000 Data Type: Ulntl6
Default: 1000 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0 rpm to 6000 rpm

Description

Sets the speed threshold for SLS1 monitoring.

H20.53 SLS2 threshold

Min.: 0 Unit: rpm
Max.: 6000 Data Type: Ulntlé
Default: 1000 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0 rpm to 6000 rpm

Description

Sets the speed threshold for SLS2 monitoring.

H20.54 SLS3 threshold

Min.: 0 Unit: rom
Max.: 6000 Data Type: Ulntlé
Default: 1000 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:
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H20.55

H20.56

H20.57

H20.58

0 rpm to 6000 rpm
Description
Sets the speed threshold for SLS3 monitoring.

SLS4 threshold

Min.: 0 Unit: rpm
Max.: 6000 Data Type: Ulntlé
Default: 1000 Change: At stop
Effective ~ Upon the next power-on

mode:

Value Range:

0 rpm to 6000 rpm

Description

Sets the speed threshold for SLS4 monitoring.

SLS1 filter time

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 100 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the filtering time for determining that the motor speed is within the SLS1
limit.

SLS2 filter time

Min.: 0 Unit: ms
Max.: 65535 Data Type: Ulntlé
Default: 100 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the filtering time for determining that the motor speed is within the SLS2
limit.

SLS3 filter time
Min.: 0 Unit: ms
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H20.59

H20.60

H20.61

Max.: 65535 Data Type: Ulntlé
Default: 100 Change:  Atstop
Effective ~ Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the filtering time for determining that the motor speed is within the SLS3
limit.

SLS4 filter time

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 100 Change: At stop
Effective ~ Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the filtering time for determining that the motor speed is within the SLS4
limit.

SLS fault response mode

Min.: 0 Unit: -

Max.: 1 Data Type: UlIntl6
Default: 0 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

0:STO

1:SS1-t

Description

Sets the mode for stopping the motor when its speed exceeds the speed limit
after the SLS monitoring takes effect.

Safety bus function enabled (FSoE)

Min.: 0 Unit: -

Max.: 59039 Data Type: UlIntl6
Default: 25247 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:
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H20.70

H20.71

bit0: STO enabled

bitl: SS1 enabled

bit2: SS2 enabled

bit3: SOS enabled

bit4: SLS enabled

bit5: Reserved

bit6: Reserved

bit7: SDI enabled

bit8: Reserved

bit9: SBC enabled

bit10: ACK (nSRA) enabled
bit11l: Reserved

bit12: Reserved

bit13: SLS speed limit (low bit)
bit14: SLS speed limit high bit)
15: No STO prompt before FSoE connection
Description

Defines the safety function to be enabled in the bus mode. When bit0-bit9 is set
to 0, the servo drive does not respond to the corresponding safety command

input if you use the bus trigger mode.

SSM upper limit

Min.: -6000 Unit:

Max.: 6000 Data Type:
Default: 200 Change:
Effective  Upon the next power-on

mode:

Value Range:

—6000 rpm to 6000 rpm
Description

Upper limit for SSM monitoring

SSM lower limit

Min.: -6000 Unit:

Max.: 6000 Data Type:
Default: -200 Change:
Effective ~ Upon the next power-on

mode:

Value Range:
—6000 rpm to 6000 rpm
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H20.72

H20.74

H20.76

Description
Lower limit for SSM monitoring

SSM hysteresis threshold

Min.: 0 Unit: rpm
Max.: 6000 Data Type: UlIntl6
Default: 10 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

0 rpm to 6000 rpm

Description

Sets the hysteresis threshold of SSM monitoring to avoid the SSM output
jumping too frequently when the speed fluctuates near the upper or lower
threshold.

SDI zero position threshold

Min.: 1 Unit: encoder unit
Max.: 536870912 Data Type: UInt32
Default: 932067 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

1t0 536870912

Description

Sets the position threshold for stopping the monitoring.
(Position window for stop position)

SDI zero speed threshold

Min.: 0 Unit: rpm
Max.: 3000 Data Type: UlIntl6
Default: 10 Change: At stop
Effective ~ Upon the next power-on

mode:

Value Range:

0 rpm to 3000 rpm

Description

Sets the speed threshold for stopping the monitoring.
(Velocity window for n=0)
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H20.77

H20.78

H20.80

H20.90

SDI delay time

Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 0 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0 ms—65535 ms

Description

Sets the delay time from activation of SDI command to activation of SDI
monitoring.

SDI fault response mode

Min.: 0 Unit: -

Max.: 1 Data Type: Ulntlé
Default: 0 Change: At stop
Effective  Upon the next power-on

mode:

Value Range:

0:STO

1:SS1-t

Description

Sets the mode for stopping the motor when it runs in the forbidden direction
after the SDI monitoring takes effect.

Speed/Position monitoring setting

Min.: 0 Unit: -

Max.: 1 Data Type: UlIntl6
Default: 0 Change:  Atstop
Effective  Upon the next power-on

mode:

Value Range:

0: No speed and position monitoring

1: Use safety motor and speed and position monitoring

Description

Enable/disable safety functions related to speed and position monitoring. This
parameter can only be set to 0 when using a non-safety motor.

FSoE protocol stack version
Min.: 0.00 Unit: -
Max.: 655.35 Data Type: UlIntl6
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Default: 0.00 Change: Unchangeable
Effective -

mode:
Value Range:

0.00 to 655.35
Description
Displays the FSoE protocol stack version number, with 2 decimal places.

11.4 6000h Object Dictionaries

6620.01h Safety control word low 8 bits

Hex: 6620-01h Effective -
mode:
Min.: 0 Unit: -
Max.: 255 Data Type: UInt8
Default: 0 Change: Unchangeable
Value Range:
0to 255

-259-



Description of Safety Parameters

Description
Reflects the current state of the RPDO control command issued by the host
controller.
Variable PDO Description
Displays STO command state
bit0 0: STO trigger command present

1: No STO trigger command

Displays SS1 command state
bitl 0: SS1 trigger command present
1: No SS1 trigger command

Displays SS2 command state
bit2 0: SS2 trigger command present
1: No SS2 trigger command

Displays SOS command state
bit3 0: SOS trigger command present
1: No SOS trigger command

Displays SDIp command state
bit5 0: SDIp trigger command present
1: No SDIp trigger command

Displays SDIn command state
bit6 0: SDIn trigger command present
1: No SDIn trigger command

Displays Ack fault state
bit7 0: No Ack command
1: Ack command present

6620.02h  Safety control word high 8 bits

Hex: 6620-02h Effective -
mode:
Min.: 0 Unit: -
Max.: 255 Data Type: UInt8
Default: 0 Change: Unchangeable
Value Range:
0to 255
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Description
Reflects the current state of the RPDO control command issued by the host
controller.
Variable PDO Description
Displays reset command state
bit0 0: No reset command
1: Reset command present
Displays SBC command state
bitl 0: SBC trigger command present
1: No SBC trigger command
Displays SLS1 command state
bit2 0: SLS1 trigger command present
1: No SLS1 trigger command
Displays SLS2 command state
bit3 0: SLS2 trigger command present
1: No SLS2 trigger command
Displays SLS3 command state
bit4 0: SLS3 trigger command present
1: No SLS3 trigger command
Displays SLS4 command state
bit5 0: SLS4 trigger command present
1: No SLS4 trigger command

6621.01h Safety status word low 8 bits

Hex: 6621-01h Effective
mode:

Min.: 0 Unit:

Max.: 255 Data Type:

Default: 0 Change:

Value Range:

0to 255
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Description
Reflects the current TPDO state uploaded by the safety module.

Variable PDO Description
Displays STO state
bit0 0: Non-STO state
1: STO state
Displays SSM state
bitl 0: The speed is within SSM limit range

1: The speed is out of SSM limit range

Displays SOS state

bit3 0: Non-SOS state
1: SOS state
Displays SDIp state
bit5 0: Motor is not in forward motion

1: Motor is in forward motion

Displays SDIn state
bit6 0: Motor is not in reverse motion
1: Motor is in reverse motion

Displays safety function fault state
bit7 0: Normal
1: Faulty

6621.02h Safety status word high 8 bits

Hex: 6621-02h Effective -
mode:
Min.: 0 Unit: -
Max.: 255 Data Type: UInt8
Default: 0 Change: Unchangeable
Value Range:
0 to 255
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6630h

Description

Reflects the current TPDO state uploaded by the safety module.

Variable PDO Description
Displays reset state
bit0 0: Non-reset state
1: Reset state
Displays SBC state
bitl 0: Non-SBC state
1: SBC state
Displays SLS1 state
bit2 0: Non-SLS1 state
1: SLS1 state
Displays SLS2 state
bit3 0: Non-SLS2 state
1: SLS2 state
Displays SLS3 state
bit4 0: Non-SLS3 state
1: SLS3 state
Displays SLS4 state
bit5 0: Non-SLS4 state
1: SLS4 state
Displays FSoE connection status
bit7 0: Connection is normal
1: Connection is abnormal
Restart Ack signal
Hex: 6630h Effective Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
Variable PDO Description
Executes reset command
RPDO 0: Do not trigger reset
1: Trigger reset
Displays reset state
TPDO 0: Non-reset state
1: Reset state
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6632h Fault state
Hex: 6632h Effective  Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
Variable PDO Description
Displays fault state
TPDO 0: Non-faulty
1: Faulty
6640h STO signal
Hex: 6640h Effective  Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
Variable PDO Description
Executes STO command
RPDO 0: Trigger STO
1: Do not trigger STO
Displays STO state
TPDO 0: Non-STO state
1: STO state
6641h STO reset mode selection
Hex: 6641h Effective Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
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6650.01h

6651.01h

6653.01h

Select the STO reset mode.

Variable SDO Description
STO reset mode selection
SDO 0: Restart Ack signal is not required
1: Restart Ack signal is required
SS1 signal
Hex: 6650-01h Effective  Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
Variable PDO Description
Executes SS1 command
RPDO 0: Trigger SS1
1: Do not trigger SS1
Displays SS1 state
TPDO 0: Non-SS1 state
1: SS1 state

SS1 trigger-to-STO delay time

Hex: 6651-01h Effective At stop
mode:

Min.: 0 Unit: ms

Max.: 65535 Data Type: UlIntl6

Default: 1000
Value Range:
Oms to 65535ms
Description

After SS1is triggered, OD Index STO state after a period of time exceeding the

Change: Real-time

value set by this parameter has elapsed.

SS1 zero speed threshold

Hex: 6653-01h Effective  Atstop
mode:

Min.: 1 Unit: RPM

Max.: 6000 Data Type: UInt32
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6654.01h

6656.01h

6657.01h

Default: 10 Change: Real-time

Value Range:

1rpm to 6000rpm

Description

During SS1 deceleration, if the speed falls below the the value set by this
parameter for a period of time exceeding the zero speed threshold time, the
drive enters the STO state.

SS1 zero speed threshold time

Hex: 6654-01h Effective  Atstop
mode:

Min.: 0 Unit: ms

Max.: 65535 Data Type: UlIntl6

Default: 0 Change: Real-time

Value Range:

Oms to 65535ms

Description

During SS1 deceleration, if the speed falls below the zero speed threshold for a
period of time exceeding the value set by this parameter, the drive enters the
STO state.

SS1 deceleration limit

Hex: 6656-01h Effective  Atstop
mode:
Min.: 0 Unit: Encoder unit/s?
Max.: 4294967295 Data Type: UInt32
Default: 15 Change: Real-time

Value Range:

0 encoder unit/s?>-4294967295 encoder unit/s?

Description

Sets the minimum deceleration threshold for SS1 when ramp monitoring is
performed.

SS1 ramp monitor start delay time

Hex: 6657-01h Effective At stop
mode:

Min.: 0 Unit: ms

Max.: 65535 Data Type: UlIntl6

Default: 10 Change: Real-time

Value Range:
0 ms—65535 ms
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Description
After SS1 is triggered, the speed ramp monitoring starts after a period of time
set by this parameter has elapsed, which is only valid in SS1-r mode.

6660h SBC signal
Hex: 6660h Effective Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
Variable PDO Description
Executes SBC command
RPDO 0: SBC active
1: SBC deselected
Displays SBC state
TPDO 0: Normal state
1: SBC state
6668.01h  SOS signal
Hex: 6668-01h Effective  Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
Variable PDO Description
Executes SOS command
RPDO 0: Trigger SOS
1: Do not trigger SOS
Displays SOS state
TPDO 0: Non-SOS state
1: SOS state
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666A.01h

666C.01h

6670.01h

SOS zero position threshold

Hex: 666A-01h Effective  Atstop
mode:

Min.: 0 Unit: encoder unit

Max.: 536870912 Data Type: UInt32

Default: 932067 Change: Real-time

Value Range:

0to 536870912

Description

Sets the maximum allowable variation of position feedback in SOS state.

SOS zero speed threshold

Hex: 666C-01h Effective At stop
mode:

Min.: 0 Unit: rpm

Max.: 6000 Data Type: UInt32

Default: 10 Change: Real-time

Value Range:

0 rpm to 6000 rpm

Description

Sets the maximum allowable difference between motor speed and 0 rpm in SOS
state.

SS2 signal
Hex: 6670-01h Effective  Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
Variable PDO Description
Executes SS2 command
RPDO 0: Trigger SS2
1: Do not trigger SS2
Displays SS2 state
TPDO 0: Non-SS2 state
1: SS2 state
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6671.01h

6672.01h

6674.01h

6675.01h

SS2 trigger-to-STO delay time

Hex: 6671-01h Effective  Atstop
mode:

Min.: 0 Unit: ms

Max.: 65535 Data Type: Ulntlé

Default: 10 Change: Real-time

Value Range:

0 ms—65535 ms

Description

After SS2 is triggered, the drive enters the SOS state after a period of time
exceeding the value set by this parameter has elapsed.

SS2 zero speed threshold time

Hex: 6672-01h Effective  Atstop
mode:

Min.: 0 Unit: ms

Max.: 65535 Data Type: Ulntlé

Default: 0 Change: Real-time

Value Range:

Oms to 65535ms

Description

During SS2 deceleration, if the speed falls below the zero speed threshold for a
period of time exceeding the value set by this parameter, the drive enters the
SOS state.

SS2 deceleration limit

Hex: 6674-01h Effective  Atstop
mode:
Min.: 0 Unit: Encoder unit/s?
Max.: 4294967295 Data Type: UInt32
Default: 15 Change: Real-time

Value Range:

0 encoder unit/s>~4294967295 encoder unit/s?

Description

Sets the minimum deceleration threshold for SS2 when ramp monitoring is
performed.

SS2 ramp monitor start delay time

Hex: 6675-01h Effective  Atstop
mode:
Min.: 0 Unit: ms
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6676.01h

6690.01h

Max.: 65535 Data Type: Ulntlé
Default: 10 Change: Real-time
Value Range:

Oms to 65535ms

Description
After SS2 is triggered, the speed ramp monitoring starts after a period of time
set by this parameter has elapsed, which is only valid in SS2-r mode.

SS2 reset mode selection

Hex: 6676-01h Effective  Atstop
mode:

Min.: 0 Unit: -

Max.: 1 Data Type: Boolean

Default: 0 Change: Real-time

Value Range:

Otol

Description

Variable SDO | Description

SS2 reset mode
SDO 0: Restart Ack signal is not required upon SS2 reset
1: Restart Ack signal is required upon SS2 reset upon SS2 reset

SLS1 signal
Hex: 6690-01h Effective Real-time
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Real-time
Value Range:
Otol
Description
Variable PDO Description
Executes SLS1 command
RPDO 0: SLS1 active

1: SLS1 deselected

Displays SLS1 state
TPDO 0: Normal state
1: SLS1 monitoring state
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6690.02h  SLS2 signal

Hex: 6690-02h Effective  Real-time
mode:

Min.: 0 Unit: -

Max.: 1 Data Type: Boolean

Default: 0 Change: Real-time

Value Range:

Otol

Description

Displays SLS function state and executes SLS command.

Variable PDO Description
Executes SLS2 command

RPDO 0: SLS2 active

1: SLS2 deselected

Displays SLS2 state

TPDO 0: Normal state

1: SLS2 monitoring state

6690.03h  SLS3signal

Hex: 6690-03h Effective  Real-time
mode:

Min.: 0 Unit: -

Max.: 1 Data Type: Boolean

Default: 0 Change: Real-time

Value Range:

Otol

Description

Displays SLS function state and executes SLS command.

Variable PDO Description

Executes SLS3 command
RPDO 0: SLS3 active

1: SLS3 deselected
Displays SLS3 state
TPDO 0: Normal state

1: SLS3 monitoring state

6690.04h  SLS4 signal

Hex: 6690-04h Effective Real-time
mode:

Min.: 0 Unit: -

Max.: 1 Data Type: Boolean
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6691.01h

6691.02h

6691.03h

Default: 0 Change: Real-time
Value Range:

Otol

Description

Displays SLS function state and executes SLS command.

Variable PDO Description

Executes SLS4 command
RPDO 0: SLS4 active
1: SLS4 deselected

Displays SLS4 state
TPDO 0: Normal state
1: SLS4 monitoring state

SLS1 switchover delay

Hex: 6691-01h Effective At stop
mode:

Min.: 0 Unit: ms

Max.: 65535 Data Type: UlIntl6

Default: 100 Change: Real-time

Value Range:

Oms to 65535ms

Description

Sets the delay time from activation of SLS1 request command to activation of
SLS1 monitoring.
(Time delay to initiate SLS1 limits)

SLS2 switchover delay

Hex: 6691-02h Effective  Atstop
mode:

Min.: 0 Unit: ms

Max.: 65535 Data Type: Ulntlé

Default: 100 Change: Real-time

Value Range:

0ms to 65535ms

Description

Sets the delay time from activation of SLS2 request command to activation of
SLS2 monitoring.

SLS3 switchover delay
Hex: 6691-03h Effective At stop
mode:
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Min.: 0 Unit: ms
Max.: 65535 Data Type: UlIntl6
Default: 100 Change: Real-time

Value Range:

0 ms—65535 ms

Description

Sets the delay time from activation of SLS3 request command to activation of
SLS3 monitoring.

6691.04h SLS4 switchover delay

Hex: 6691-04h Effective  Atstop
mode:

Min.: 0 Unit: ms

Max.: 65535 Data Type: UlIntl6

Default: 100 Change: Real-time

Value Range:

0 ms—65535 ms

Description

Sets the delay time from activation of SLS4 request command to activation of
SLS4 monitoring.

6693.01h SLS1 threshold

Hex: 6693-01h Effective At stop
mode:

Min.: 0 Unit: rpm

Max.: 6000 Data Type: UInt32

Default: 1000 Change: Real-time

Value Range:

0 rpm to 6000 rpm
Description

Sets the threshold for SLS1.

6693.02h  SLS2 threshold

Hex: 6693-02h Effective  Atstop
mode:

Min.: 0 Unit: rpm

Max.: 6000 Data Type: UInt32

Default: 1000 Change: Real-time

Value Range:
0 rpm to 6000 rpm
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6693.03h

6693.04h

6694.01h

6694.02h

Description
Sets the threshold for SLS2.

SLS3 threshold

Hex: 6693-03h Effective
mode:

Min.: 0 Unit:

Max.: 6000 Data Type:

Default: 1000 Change:

Value Range:

Orpm to 6000rpm

Description

Sets the threshold for SLS3.

SLS4 threshold

Hex: 6693-04h Effective
mode:

Min.: 0 Unit:

Max.: 6000 Data Type:

Default: 1000 Change:

Value Range:

0 rpm to 6000 rpm

Description

Sets the threshold for SLS4.

SLS1 filter time

Hex: 6694-01h Effective
mode:

Min.: 0 Unit:

Max.: 65535 Data Type:

Default: 10 Change:

Value Range:

Oms to 65535ms

Description

Sets the filter time within SLS1 window

(Time for speed within SLS1 window)

SLS2 filter time

Hex: 6694-02h Effective
mode:

Min.: 0 Unit:

Max.: 65535 Data Type:
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6694.03h

6694.04h

66DOh

Default: 10 Change:
Value Range:

Oms to 65535ms

Description

Sets the filter time within SLS2 window

SLS3 filter time

Hex: 6694-03h Effective
mode:

Min.: 0 Unit:

Max.: 65535 Data Type:

Default: 10 Change:

Value Range:

0 ms—65535 ms

Description

Sets the filter time within SLS3 window

SLS4 filter time

Hex: 6694-04h Effective
mode:

Min.: 0 Unit:

Max.: 65535 Data Type:

Default: 10 Change:

Value Range:

0 ms—65535 ms

Description

Sets the filter time within SLS4 window

SDIp signal

Hex: 66D0h Effective
mode:

Min.: 0 Unit:

Max.: 1 Data Type:

Default: 0 Change:

Value Range:

Otol
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66D1h

66D3h

Description
Displays the forward rotation state of the motor and issues the SDI forward
command.

Variable PDO Description
Executes SDIp monitoring function.
RPDO 0: Forward rotation prohibited

1: Forward rotation allowed

Indicates forward rotation state of the motor.
TPDO 0: Motor is not in forward rotation
1: Motor is in forward rotation

SDIn signal

Hex: 66D1h Effective  Real-time
mode:

Min.: 0 Unit: -

Max.: 1 Data Type: Boolean

Default: 0 Change: Real-time

Value Range:

Otol

Description

Displays the reverse rotation state of the motor and issues the SDI reverse
command.

Variable PDO | Description

Executes SDIn monitoring function.
RPDO 0: Reverse direction is not allowed
1: Reverse direction is allowed

Displays SDIn state
TPDO 0: Motor is not running reversely
1: Motor is running reversely

SDI zero position threshold

Hex: 66D3h Effective At stop
mode:

Min.: 0 Unit: Encoder unit

Max.: 536870912 Data Type: UInt32

Default: 932067 Change: Real-time

Value Range:

0 to 536870912

Description

Sets the position window for stopping the monitoring.
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66D5h

66E0.01h

66E2.01h

66E4.01h

SDI zero speed threshold

Hex: 66D5h Effective  Atstop
mode:

Min.: 0 Unit: RPM

Max.: 3000 Data Type: UInt32

Default: 10 Change: Real-time

Value Range:

Orpm to 3000rpm

Description

Zero speed threshold for SDI monitoring

SSM state
Hex: 66E0-01h Effective -
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Unchangeable
Value Range:
Otol
Description

SSM can be implemented as a bit in the safety state.

Variable PDO Description
Displays SSM state
TPDO 0: Motor speed out of SSM limit
1: Motor speed within SSM limit

SSM upper limit

Hex: 66E2-01h Effective At stop
mode:

Min.: -6000 Unit: RPM

Max.: 6000 Data Type: Int32

Default: 200 Change: Real-time

Value Range:

—6000 rpm to +6000 rpm
Description

Upper limit for SSM monitoring

SSM lower limit

Hex: 66E4-01h Effective  Atstop
mode:
Min.: -6000 Unit: rpm
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E600.01h

E600.02h

E600.03h

Max.: 6000
Default: -200
Value Range:

—6000 rpm to 6000 rpm
Description

Lower limit for SSM monitoring

FSoE slave command

Hex: E600-01h
Min.: 0

Max.: 255
Default: 0

Value Range:

0to 255

Description

FSoE slave command

FSOE slave connection ID

Hex: E600-02h
Min.: 0

Max.: 65535
Default: 0

Value Range:

0 to 65535
Description

FSoE slave connection ID

FSOE slave CRC value
Hex: E600-03h

Min.: 0

Max.: 65535
Default: 0

Value Range:

0to 65535
Description

FSoE slave CRC value

Data Type:

Change:

Effective

mode:
Unit:

Data Type:

Change:

Effective

mode:
Unit:

Data Type:

Change:

Effective

mode:
Unit:

Data Type:

Change:
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E601.01h

E700.01h

E700.02h

E700.03h

FSOE connection status

Hex: E601-01h Effective -
mode:
Min.: 0 Unit: -
Max.: 1 Data Type: Boolean
Default: 0 Change: Unchangeable
Value Range:
Otol
Description
Variable PDO Description
Displays FSoE connection status
TPDO 0: Connection is normal.
1: Connection is abnormal.

FSoE master command

Hex: E700-01h Effective Real-time
mode:

Min.: 0 Unit: -

Max.: 255 Data Type: UInt8

Default: 0 Change: Real-time

Value Range:

0to 255

Description

FSoE master command

FSoE master connection ID

Hex: E700-02h Effective  Real-time
mode:

Min.: 0 Unit: -

Max.: 65535 Data Type: UlIntl6

Default: 0 Change: Real-time

Value Range:

0 to 65535

Description

FSoE master connection ID

FSoE master CRC value

Hex: E700-03h Effective Real-time
mode:

Min.: 0 Unit: -

Max.: 65535 Data Type: Ulntlé
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Default: 0 Change: Real-time
Value Range:

0 to 65535

Description

FSoE master CRC value

E901.01h FSoE version

Hex: E901-01h Effective -
mode:
Min.: 0 Unit: -
Max.: 65535 Data Type: UlIntl6
Default: 0 Change: Unchangeable
Value Range:
0to 65535
Description

Supported FSoE version

E901.02h FSoE address

Hex: E901-02h Effective -
mode:
Min.: 1 Unit: -
Max.: 255 Data Type: Ulntlé
Default: 0 Change: Unchangeable
Value Range:
1to 255
Description

FSoE address

E901.03h PSoOE connection ID

Hex: E901-03h Effective -
mode:
Min.: 0 Unit: -
Max.: 65535 Data Type: Ulntlé
Default: 0 Change: Unchangeable
Value Range:
0 to 65535
Description

ID of connection between FSoE master and slave.

E901.04h Watchdog time
Hex: E901-04h Effective -
mode:
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E901.06h

E901.07h

E901.08h

Min.: 1 Unit: -

Max.: 65535 Data Type: UlIntl6
Default: 500 Change: Unchangeable
Value Range:

1to 65535

Description

Watchdog timeout

Connection type

Hex: E901-06h Effective -
mode:
Min.: 0 Unit: -
Max.: 65535 Data Type: Ulntlé
Default: 0 Change: Unchangeable
Value Range:
0 to 65535
Description

0: Master connection
1: Slave connection

Communication parameter length

Hex: E901-07h Effective -
mode:
Min.: 0 Unit: -
Max.: 65535 Data Type: UlIntl6
Default: 0 Change: Unchangeable
Value Range:
0 to 65535
Description

The length of the communication parameters in the parameter set.

Application layer parameter length

Hex: E901-08h Effective -
mode:
Min.: 0 Unit: -
Max.: 65535 Data Type: Ulntlé
Default: 0 Change: Unchangeable
Value Range:
0 to 65535
Description

The length of the application parameters in the parameter set.
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E901.09h SRACRC

Hex: E901-09h
Min.: 0

Max.: 65535
Default: 0

Value Range:

0 to 65535
Description

Effective -

mode:
Unit: -
Data Type: Ulntlé

Change: Unchangeable

CRC checksum of safety-related application parameter sets.

F980.01h FSOE address

Hex: F980-01h
Min.: 1

Max.: 255
Default: 0

Value Range:

0to 255

Description

FSoE slave address
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12 Maintenance

12.1 Routine Maintenance

Standard operating conditions:

The standard environmental conditions are as follows: Average ambient temperature: 30°C
Average load rate: Below 80% Daily operating time: Below 20 hours

12.1.1Routine Checklist

Check the following items during routine inspection.

Table 12-1 Routine checklist

No. Item Checked
1 The ambient temperature and humidity are normal. O
There is no dust or unwanted objects in the servo drive.
2 There is no abnormal vibration or noise. O
3 The voltage of the power supply is normal. O
4 There is no strange smell. O
5 There are no fibers adhered to the air vent. O
6 There is no intrusion of unwanted objects on the load O
end.
12.1.2Routine Cleaning List
Clear the following items listed in the table.
Table 12-2 Routine cleaning list
No. Routine cleaning list Checked
1 Clean the dust, especially the metallic dust on the 0
surface of the equipment.
) Keep the front end of the servo drive and the 0
connectors clean.
Note

« Before cleaning, switch off the power supply and clean with an air gun or a piece
of dry cloth.
« Do not use gasoline, dilutes, alcohol, or acid or alkaline detergent to prevent
enclosure discolor or damage.
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12.2 Regular Checklist

12.2.1Regular Checklist

Table 12-3 Regular checklist

No. Item Checked

1 The screws used to fix the couplings between g
devices are in place.

2 There is no sign of overtemperature. O
Terminal blocks are in good condition without any O
sign of damage.

4 The clamping units of terminal blocks are in place. O

12.2.2Periodic Maintenance

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
replacement based on the replacement cycles listed in the following table. Contact
Inovance or your Inovance agent to check whether the parts need to be replaced.
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Object

Type

Standard Replacement Interval

Remarks

Power bus
capacitor

About 8 years (ambient
temperature: 30°C; load rate:
80%; uptime per day: 20 hours;
standard environment)

Fan

5 years (ambient temperature:
30°C; load rate: 80%; uptime per
day: 20 hours; standard
environment!))

Control circuit

About 10 years (ambient

) aluminum temperature: 30°C; load rate:
Drive |electrolytic 80%; uptime per day: 20 hours;
capacitor standard environment!Y))
Pre-charge rela 100000 operations (depending on [The standard replacement
& Y lthe operating conditions) interval is for reference only.
Pre-charge 20000 operations (depending on If any device/component
resistor the operating conditions) works |mproperly before Fhe
b - brak replacement interval expires,
namic brake e ;
re){ay About 1000 times (rated motor ~ |rePlace itimmediately.
speed; interval: 5 min; inertia: 20
Dynamic brake times)
resistor
. 3years to 5 years (20,000 hours
B
eanng t0 30,000 hours)
Oil seal 5000 h
3years to 5 years (20,000 hours
Motor Encoder to 30,000 hours)
Depends on the operating
Absolute encoder|condition
battery See the operation instructions for
the encoder battery for details.
Note

[1]: For information on standard environment see Section "Installation Environment
Requirements".
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13 Standards Compliance

13.1 Compliance List

CE Certification

reference Standard
Servo drive EN 61800-3
EMC command EN 61800-6-2
2014/30/EU Servo motor EN 61800-6-4
EN 55011
Low Voltage Servo drive EN 61800-5-1
Directive EN 60034-1
2014/35/EU Servo motor EN 60034-5
RoHS Directive | Servo drive
2011/65/EU Servo motor i
UL/cUL Certification
Certification Standard
Servo drive UL61800-5-1
UL/cUL C22.2 No.274
Certification UL 1004-1
Servo motor UL 1004-6
CSA C22.2 No. 100-14
KC Certification
Certification Standard
KE Servo drive KN 61800-3 (Ver 2014.06)
Certification (IEC 61800-3 Ver 2012.03)

Others

The SV680-INT series servo drive meets the requirements of EAC, UKCA and functional
safety certification.

Certification Standard
EAC s dri TP TC 004/2011
Certification ervo drive TP TC 020/2011
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13.2 CE Certification

Figure 13-1 CE Marking

e The CE mark indicates compliance with the Low Voltage Directive LVD), Electromagnetic
Compatibility (EMC), and Restriction of Hazardous Substances (RoHS) directives.

e The CE mark is required for engaging in commercial business (production, importation,
and distribution) in Europe.

o The drive complies with LVD, EMC, and RoHS directives and carries the CE mark.

e Machines and devices integrated with this drive must also comply with CE requirements
for distribution in Europe.

e Theintegrator who integrates this drive into other products and attaches CE mark to
the final assembly has the responsibility of ensuring compliance with CE certification.

13.2.1Requirements for Compliance with EMC

The drive is applicable to the first environment and second environment and complies with
EMC directive 2014/30/EU and standard EN 61800-3.

As required by EMC Directive 2014/30/EU and standard EN IEC 61800-3, install an EMC filter
on the input side of the drive and use shielded cables on the output side. Ensure the filter is
grounded properly and the shield of the output cable is grounded 360 degrees.

ACaution

When applied in the first environment, the drive may generate radio interference. In addi-
tion to the CE compliance requirements described in this chapter, take additional measures
to prevent radio interference if necessary.

Introduction to EMC standards

Electromagnetic compatibility (EMC) describes the ability of electrical and electronic
devices or systems to work properly in the electromagnetic environment without
introducing electromagnetic interferences that disturb the operation of other local devices
or systems. In other words, EMC includes two aspects: 1) The electromagnetic interference
generated by a device during normal operation cannot exceed a certain limit. 2) The device
must have sufficient immunity to the electromagnetic interference in the environment.
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EN 61800-3 defines the following two types of environments.

e First environment: Environment that includes domestic premises, and establishments
directly connected without intermediate transformers to a low-voltage power supply
network which supplies buildings used for domestic purposes

e Second environment: Environment that includes all establishments other than those
directly connected to a low-voltage power supply network which supplies buildings
used for domestic purposes

Devices are divided into the following four categories based on the intended application
environment.

e Category C1: a Power drive system (PDS) with the rated voltage less than 1000 V,
intended for use in the first environment.

e Category C2 equipment: PDS with rated voltage less than 1000 V, which is neither a
plug-in device nor a movable device and, when used in the first environment, is
intended to be installed and commissioned only by professionals.

e Category C3 equipment: PDS with rated voltage less than 1000 V, intended for use in the
second environment and not intended for use in the first environment.

e Category C4 equipment: PDS with rated voltage equal to or above 1000 V, or rated
current equal to or above 400 A, or intended for use in complex systems in the second
environment.

13.2.2Requirements for Compliance with LVD

The drive has been tested in accordance with EN61800-5-1 to determine compliance with
LVD. Observe the following requirements to enable machines and devices integrated with
this drive to comply with LVD.

Installation location
Install the drive in a place with overvoltage category Il and pollution degree 1 or 2 as
specified by EN61800-5-1.

Installation Environment
For requirements of the installation environment, see "4.2 Installation Environment
Requirements" on page 56.

Protection

The drive must be installed in a fireproof cabinet with doors that provide effective electrical
and mechanical protection. The installation must conform to local and regional laws and
regulations and relevant IEC standards.

IP20-rated drives intended to be installed inside the cabinet must be installed in a structure
that prevents intrusion of unwanted objects from the top and the front.
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Main Circuit Cable Requirements
For wiring requirements of the main circuit terminals, see "SV680-INT Series Servo Drive
Hardware Guide".

Requirements of protective devices

To comply with EN 61800-5-1, install a fuse/circuit breaker on the input side of the drive to
prevent accidents caused by short circuit in the internal circuit.

For recommended fuse and circuit breaker models, see "SV680-INT Series Servo Drive
Hardware Guide".

13.3 UL/cUL Certification

(UL )us

LISTED

Figure 13-2 UL/cUL marking

The UL/cUL mark commonly applies to products sold in the United States and Canada.
Products with UL/cUL mark have been inspected and assessed by the UL organization. To
pass UL/cUL certification, main built-in components of electrical products must also be UL
certified.

The drive has been tested in accordance with UL 61800-5-1 and CSA C22.2 No. 274 to
determine compliance with UL/cUL standards. Observe the following requirements to
enable machines and devices integrated with this drive to comply with UL/cUL standards.

Installation location
Install the drive in a place with overvoltage category Ill and pollution degree 1 or 2 as
specified by UL61800-5-1.

Ambient temperature

According to the protection level, the ambient temperature must be maintained within the
following range:

Ambient temperature for open-type drives: 0°C to 50°C.

Installation requirements
Installation requirements for open-type drives:

SV680-INT series servo drives are open-type drives that must be installed in a fireproof
cabinet with the housing that provides effective electrical and mechanical protection. The
installation must conform to local laws and regulations and related NEC requirements.
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Main Circuit Cable Requirements

AWarning

On-site installation of output terminals (such as P @, C, and N o) is not allowed.

e TerminalsP @, C, and N g are used to connect optional parts. Do not connect these
terminals to an AC power supply.

e To protect the main circuit, separate and cover the surface that may come into contact
with the main circuit.

e The control circuit is the internal safety extra-low voltage (SELV) circuit that must be
strictly insulated and isolated from other circuits. Make sure that the control circuit is
connected to the external SELV circuit.

Prevent foreign matters from entering the wiring part of the terminal block.
Do not solder the twisted conductors.

e The tightening torque may vary with terminals. Tighten terminal screws with the
specified tightening torque. You can use the torque screwdriver, ratchet, or wrench.

e When using an electric screwdriver to tighten terminal screws, set a low speed to
prevent damage to the terminal screws.

e Tighten the terminal screws with an angle not higher than 5°. Failure to comply may
damage the terminal screws.

Wiring requirements of the control circuit

Observe the requirements in UL508 during wiring.

Cable requirements

Cable dimensions must be compliant with requirements in NEC (National Electric Code)
and CEC (Canadian Electrical Code) Part | and local regulations.

e Use cables with copper conductors.
e Therecommended cables for the main circuit are 600 V Class 2 heat-resistant indoor
PVC cables that can work under temperature of 75°C continuously. Requirements:

= Ambient temperature: <40°C

s Normal operating ratings

If the recommended cable specifications for peripheral devices or optional parts exceed the
applicable cable specification range, contact Inovance.

Cable selection

To comply with UL61800-5-1 and CSA C22.2 No. 274, power cables used for the drive must
meet the following requirements:
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Compliant with NEC, Table 310-16 of NFPAT0.

Comprised of copper conductors with a rated temperature not lower than 75°C (167°F).
Cable size must be 14AWG or higher.

With a rated voltage not lower than the rated voltage of the servo drive.

It is recommended to use cables compliant with UL758 Style 2517 and Style 2586 as
motor main circuit cables.

Requirements of protective devices

To comply with UL61800-5-1, install a fuse/circuit breaker on the input side of the drive to
prevent accidents caused by short circuit in the internal circuit.

Install sufficient protective devices against short circuit in branch circuits according to
applicable regulations and this guide. The drive is applicable to circuits with a rated
breaking capacity lower than 5kA and 65 kA and a maximum voltage of 480 VAC (class 400
V).

Note

All breaker protective devices must be UL-certified.

For the SV680-INT drive applied in North America, the recommended protective devices are

as follows:
Table 13-1 Recommended protective devices
L Recommended
Circuit . .
Drive Model Class J fuse (A) inverse time lag
breaker (A)
breaker!ll (A)

Single-phase 200 V
Size A S1R6 5 6 40
S2R8 10 10 40
Size C S5R5 15 20 40
STR6 15 20 100
Size D S012 20 20 100

Three-phase 200 V
. S1R6 5 6 40
Size A S2R8 10 6 40
. S5R5 15 15 40
Size € STR6 15 15 100
Size D S012 20 20 100
S018 30 20 100
Size E S022 30 35 100
S027 40 40 100

Three-phase 400 V
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L Recommended
Drive Model Circuit Class J fuse (A) inverse time la
rive Mo breaker (A) 3
breaker™ (A)
. 3R5 15 6 100
Size C 5R4 15 10 100
Size D T8R4 20 15 100
T012 20 20 100
T017 30 35 100
Size E T021 30 35 100
T026 40 40 100
Note
[1]: It is recommended to use an inverse time circuit breaker for a parallel multi-drive
system.

13.4 KC Certification

Figure 13-3 KC Certification Mark

The KC mark indicates compliance with ROK standards related to safety (KC) and EMC
(KCC).

The KC mark is required for engaging in commercial business (production, importation,
and distribution) in the ROK.

Machines and devices integrated with this drive must also comply with KC requirements
for distribution in the ROK.

The integrator who integrates this drive into other products and attaches KC mark to
the final assembly has the responsibility of ensuring compliance with KC certification.
Observe the following requirements to enable machines and devices integrated with
this drive to comply with KC standards.
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Appllicant Suzhou Inovance Technology Co., Ltd.
AC Servo Drive

Model SV680 series

Made In China

Manufacturer

Suzhou Inovance Technology Co.,Ltd.

AF717) (47§ S 271 A A)

F) AxutA g7) 7] =2 A @l =R
AR AL 0] A& F 28k 7] nteh 71 9] )
) &l o A AFRBF= AL BA 0 7 Fhr)

13.5 UKCA Certification

Products exported to Great Britain must carry a UKCA mark. However, the products with
the CE mark can still be exported to the United Kingdom.

13.6 Functional Safety Certification

Product Safety
Functional
Safety

. ®
TUVRheinland

www.tuv.com
ID 0600000000

EC directives and standards
EMC Directive 2014/30/EU Standard EN 61800-3: 2018
Machinery Directive 2006/42/EC (Safety Functions) Standard IEC 61800-5-2
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13.7 FSoE Conformance

Safety over

EtherCAT.
—
EtherCAT.

EtherCAT®andSafety over EtherCAT®are registered trademarks and patented
technologies, licensed by Beckhoff Automation GmbH, Germany.
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14 Appendix

14.1 Safety Module Working with Beckhoff Safety CPU

The following is an example of the simple configuration for FSoE-triggered safety
function, with a Beckhoff safety CPU and TwinCAT3 master.

Hardware

The Beckhoff safety CPU unit includes a logic sub-module EL6900, 4-channel DI sub-module
EL1904, and 4-channel DO sub-module EL2904 which are connected to EtherCAT network
through EtherCAT coupler EK1100. For FSoE network hardware wiring, see "5.3.1 FSoE
Connection and Setting" on page 67.

The safety address must be set to the safety module and every module of the safety CPU
unit. The safety address cannot be 0, and the safety address must be unique for every
module of the system. You can set the safety address for the safety module through the
knob.

Software

You can obtain TwinCAT3 at the official website of Beckhoff. The software version of
TwinCAT must be 3.1.4024.1 or above when FSoE is used.

1. Copy the SV680N-INT EtherCAT configuration file (SV680_1Axis_04001_FSoE.xml) to the
TwinCAT installation directory: TwinCAT\3.1\Config\lo\EtherCAT.
2. Start TwinCAT3 and Create a TwinCAT project.

New Project D)
b Recent Sort by: B Search (Ctrl+E) 2
4 Installed — o .

netales .] TwinCAT XAE Project (XML format) TwinCAT Projects  TYPE: TwinCAT Projects
b TwinCAT Measurement TwinCAT XAE System Manager
TwinCAT Projects Configuration

TwinCAT PLC
TecXaeShell Solution

Not finding what you ar locking for?

Open Visual Studic Installer

Name: [TwinCAT Project2 |

Location: | EATwinCAT Project\ -] | Browse..

Solution name: TwinCAT Project2 Create directory for solution
[] Add to Source Control
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Search for devices.
L Devices o

1. Select ,and click as shown below.
- Ry~ e | - ~ | Release ~ | TwinCAT RT (x64) -
Build 402412 (Loaded +| - & | z@(\@ [@)] 7. @& | TwinCATProjectl - <Local-

2. Click OK.

)w
- 0

MRBE “TWinCAT Project]” (1 IAE)
Gl TWinCAT Projectl
b @ sysTEM

0 SAFETY
[ c++
& anaLyTICS
4 @yo
“% Devices HINT: Not all types of devices can be found automatically
&% Mappings

O 158890 | Clear
i =] 3

3. Click OK.

@ 4me)
AT
I
ERAR [Lz=0] @ 18880 | Clear | e
"o mE =k
4. Click OK.
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SMERSE O 1E2H0 | Clear |
el me

5. Click OK.

ectl

g Append linked axis to: @ NC - Configuration

MNC - Configuration

ice 2 (EtherCAT)
mage

mage-Info
iyncUnits

nputs

Jutputs

nfoData

rive 1 (InoSVEB0N)
‘erm 2 (EK1100)
gs

0 182/0 | Clear |
N ;e

6. Click Cancel.
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1
ask 1 SAF

cs

ie\ Activate Free Run
es -

wice 2 (EtherCAT)
Image
SyncUnits

Inputs

Qutputs

InfoData

Drive 1 (InoSV680N)
,i-:;:‘ ? (ErLie0 ol @LEEE Mo ‘ Clear ‘
“-Task 1 SAF - Device 2 (EtherCAT) 1 " A mE
>-Task 1 SAF - Device 2 (EtherCAT) Inf

7. If the search is successful, the following devices should show: the SV680N-INT servo

drive, safety module, Beckhoff EK1100, EL6900, EL1904 and EL2904.

8. Safety parameter mode selection:

a. Select the drive that you need to configure and click Enter.

b. Click "Slots".

c. Set the FSoE safety parameter mode to SRA or nSRA as required.
Note:

SRA: refers to the FSoE safety bus that supports SRA parameters, adapted to the safety
PLC that supports SRA parameters, such as Beckhoff EL6900/EL6910.

nSRA: refers to the FSoE safety bus without SRA parameters, adapted to safety PLCs
that do not support SRA parameters, such as Pilz's safety PLCs.

H woon .
d. Click . The setting was successful.

AR v x it me [/ Drive ..(FSoE-noSRA)sds AN Term 3 (L1904) .. 1 (FSOES)sds -5

@ - s General EtherCAT DC  Process Data PIC i
R AR - i)

Siot Wodulel. 4) [Moduie  Moculeide.. Description
| s s Totesta oo 1= et baonon sy
; (=]
.

Type S
T 20

= Following error . X DINT a0
 Touch probe sta.. X UINT 20

e. If the setting is incorrect, select the mode and click " o to delete.
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AR

twinsafe tmc [TMC Editor] Drive 5 (FSoE -noSRA) sds MAIN Term 3 (EL1904) ...ule 1 (FSOES)sds.
@lo-s8 &+ General EtherCAT DC  Process Data Plc  Slts  Startup.
R AEREBERHIC) 5
: ot otie il Wodie  Modide. Desipton
| DI — Brootsta 000nan: ey Dre
AT o 2 et nosia aaaoz001 siey e
4% Device 3 (EtherCAT)
»
4
,
’
5 o Tz 10
> 8 Tom o 1150
iz
Nome e S A wow e e 8
un % 70 e o
o B X onr S 70 om0 s
74 Device 3 (EtherCAT) 1 - Device 3 (Ethe X DINT 40 750 put 0 nDat.
ok 500D 3 EnerCAT) X nr 2 790 mwt o non
“ . > = Following error .. X DINT 40 810 put 0 nDat.
e — Towpebe s, X UNT 20 om0 mw o e .
— —
9. Set parameter H20.01 (safety function mode selection):
If the safe mode is set to SRA, set H20.01 = 1.
If the safe mode is set to nSRA, set H20.01 = 3.
Configuring PDO
When the FSoE function is used,
General | EtherCAT | IC Process Data [Fle | Slots | Startup)
Sync Manager PO List:
M Size Tepe Flag | Index  Size  HName Flags ] ar B
o 256 Mbxilut e 1702 19.0 futputs F 0
1 256 MbxTn 1703 170 Outputs F 0
01704 23.0 Dutputs F 0
Mo B Twws o GATS 180 upuis ¥ a0
0x1B0A 7.0 FSoE tramsmit PDO Mepping  F 3 0 E
AR T.0 FSoE receive FIO Mapping ¥ z 0
‘ il i e
PDO Assignment (Dx1C12) PO Content [(0x1TOA):
0702 (excluded by Oxl » &
[F]0:1T03 (excluded by Oxl’ LLEES a
:‘leTU“ (exeluded by Oxl'— 0.0 FS0E__FSoE Master Command
%cluded by 0ut| ﬂ 0664000 10 FSDE_STO command
V0170 15<E650 : 00 1.1 FSOE__551 command
Download Fredefined FI0 Assignment: (none)
FID Assiemment [Load PI0 info from deviee ]
PI0 Configuration
[Syme Unit Assignment ]
General | EthesCAT | IC Prozess lata Ple | Slets |Startup)
Syne Manager FID List
M Size Type Flagz| | Index Size  Name Flags s s -~
o 256 MbzOut 0x1702Z 19.0 Dutputs F o
I 2% Wala 0ilT03 170 Outputs T ]
19 Outputs e 1704 230 Outputs F o
st - ¥ ]
0c1BOA 7.0 FSoE tramsmit PDO Mapping 4 3 o E
017 Spping ¥ z 0
‘ I v o
FI0 Assigoment (Ox1C13): FDI0 Content (Dx1BOA):
[0 1501 4| | Ina si 0ffs K T Default -
[]0x1B02 (excluded by Ol e e s e sre i K|
[F]0< 1305 (excluded by met (| | % 0.0 FSOE_¥5eE Slave
fexcluded by Oxl ﬂ 0xGG40:00 0.1 L0 FSOE_STO Active
Z‘DHIBDA i 000 0.1 11 FSOE__SS5M statns p
Dowrload Predefined PIO Assigmnent: (mone)
FD0 Assigmment [Load FDO info from devics ]
D0 Configuration
[Eyme Unit Assignment ]
you

must select 0x170A and 0x1BOA, as shown in the following figure.
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General | EtherCAT | IC Process Data [Fle | Slots | Startup)

Syne Manager PI0 List:
SM Size Type Flag | Index  Size  Nane Flags ] U
0 255 Wbaut 0x1702 130 Outputs ¥ 0
1 756 MbeIn 0x1703 17,0 Outputs F i
0x1704 230 Outputs F 0
Mo Twws 0TS 190 Outputs F 0
0x1BOA 7.0 FSoE tramsmit PDO Mapping  F 3 0 E
ETTOR | 7.0 FSof receive FDO Mapping F z i
« n *
PDO Assigment (0x1C12) PI0 Content (x170A):
101702 (sacluded by Oxl &
[F]0:1T03 (excluded by Oxl’ LLEES
[FJ0x1704 (excluded by Oxl'— . 0.0 FSOE_FSoE Master Conmand
%cludad by Dxl"ﬂ 0ER40:00 0.1 1.0 FSOE_STO command
7|01 TOR %EE50:00 0.1 11 FSDE_SS1 command
Download Fredefined FI0 Assignment: (none)
FID Assiemment [Load PI0 info from deviee
FI0 Configuration
[Syme Unit Assigmment.
General | EthesCAT | IC Prozess lata Ple | Slets |Startup)
Syne Manager FIO List
SN Size Type Flag| | Index  Size  Hame Flags s B
0z Mbxlut 0x1T0Z 18,0 ODutputs F 0
1 256 Mla 0x1703 170 Dutputs 3 o
1 Duiputs 0x1704 230  Dutputs F il
i : F 0
0x1BOA 7.0 FSoE transmit PDO Mapping = F 3 0 E
01T - Sring F z 0
« i v
FI0 hssigmment (0z1C13): FI0 Content (Ox1BOA):
[/]Dx 1301 “| | Ina s Uffs K T Default
[[]0x1B02 (excluded by Oxl nee e s e sre e
[J081303 (exclnded by Ou1)| | % 00 FSUE_fSof Sleve
(excludsd by Oxl ﬂ 0nEB40:00 0.1 1.0 FSOE_STO Active
[V/]0x 1504 = 000 01 11 FSOE_SSM status
Download Fredefined PI0 Assigmment: (mone)
20 Assizmmant [Load FDO info from devics
0 Confimurstion
[Eyme Unit Assignment

Safety hardware configuration

1. Create a safety project.
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a. Right click SAFETY and select Add New Item.

Solution Explorer > 0 x

Search Solution Explorer (Ctrl+;) P~

Rl Solution TwinCAT Project2' (1 project)
4 ol TwinCAT Project2

3
4

®E-|o-d|F=

(@ svsTEM
MOTION

b [ NC-Task 1 5AF
PLC

[E8 sareTy

EC++

& anaLyTICS
1/0
4 " Devices

TwinCAT Proj

General

[ TwinCAT System Manager
3.1 (Build 4323)

TwinCAT Safety PLC Server

Copyright. SECIODR ©
http:/fwww. beclkhoff com

#9  Add New Item... Ins
‘0 Add Existing Item... Shift+Alt+A
Hide SAFETY Configuration

4 == Device 2 (EtherCAT)
jE Image
2B Image-Info
b 2 SyncUnits

b. In the pop-up dialog box, select TwinCAT Safety Project Preconfigured In..., enter the
name and click Add.

R TwinCAT Projectl

—

Sl

4 B

EFRN):
IEL:

TwinCAT Safety Project

T —

Safety Project Preconfigured I

@ TwinCAT Empty Safety Project

Safety

a
#wECI+E) P~ I

@ TwinCAT Safety Project Preconfigured Er... TwinCAT Safety Project i 1WinCAT Safety Project

Creates a new safety project with a
CAT Safety Project TwinSAFE group with preconfigured
ErrAck and Run mappings

TwinCAT Safety Project

E:\s107596\TwinCAT Project\TwinCAT Project1\TwinCAT Projectly

i HUEE(B)...
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C. Click OK.

TwinCAT Safety Project Wizard

Target System
Programming Language
Author

Internal Project Name

[Hardware Safety PLC

-

| Graphical Editor

=)

5107396
Safety

0K

H Cancel ]

2. Set EL6900 as the safety logic module, do as follows.

Pl
a. Click Target System, then click | '5#| after Physical device to add the hardware device.
#2: x

Q- o-a| s
BERRSEEREER( () pP-

] BBRAE “TwinCAT Projectl” (1 MRE) -

4 gl TwinCAT Projectl
> @ svstem
4 [ moTIoN
b NC-Task 1 SAF
pLC
4 [E) sarETY
4 [ safety
4[] safety Project
3 References
oV
. User FBs
4 G TwinSafeGroupl
4 [ Alias Devices
il ErrorAcknowledgement.sds
Ml Run.sds.
TwinSafeGroupl.sal
[@ safety Instance
Cre
ANALYTICS
<« Evo

4 % Devices

User Administration

Backup/Restore

Documentation

Project Settings

Choose physical terminal for mapping

Choose local davice

Search:

Devics:

[7] Externdl davica

b. Check the serial number and hardware address of the EL69XX module.

Note

You need to select a matching model for Target System. The EL6900 model is used in this

example.
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Targzet Syztem:

Phy=sical Dewice:

Software ¥ersion:

ELRI00
Term 3 (ELEQO0)

Serial Humber:

Project CRC:

Map Serial Humber:

Version Humber:

Safe fddress:

[uc]

211505 |

D3BCA

| Wap Project CRC: [
1 [l

1

Hardware Address=:

! |

2@

Terminal ¥iew:

fm=HetTd
fmsFort:

12345678910

or A

10.32. 42 85.3.1
1003

a. Expand TwinSafeGroupl, right-click on Alias Device and select Import Alias-Device(s)

from 1/O-configuration.
B pLC
4 |3 SAFETY
4 [ Safety
4 Safety Project
dl References
"{E Target System
d GVLs
wd User FBs
4 17 TwinSafeGroupl

W Err Add

B0l rur

Scope to This

TwinSs New Solution Explorer View

[&] safety Instar

Sort Alias Devices
@ C++
ANALYTICS Add multiple standard variables
4 7[e] ‘ Import Alias-Device(s) from I/O-configuration
4 #é Devices 1

rrot

4 =% Device 2 (EtherCAT)
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b. In the pop-up dialog, click Select All and then OK.
Select frem I/0 tree

4 Device 2 (EtherCAT)
4 Drive 1 (InoSVYA30N)
Module 1 (FSoE-Advanced)
4 Term 2 (EK1100)
4 Term 4 (EL1904)
Module 1 (FSOES)
4 Term 5 (EL2904)
Module 1 (FSOES)

[ Selectall | [ Select None OK ] [ Cancel

. Add safety I/0 module and safety module under Alias Devices.

4 SAFETY
4 Safety
4 Safety Project
=l References
ra Target System
(3 GVLs
s User FBs
4 7 TwinSafeGroupl
4 |57 Alias Devices
'@ Drive 1 (InoSVE30N) - Madule 1 (FSoE-Advanced).sds
Bl ErrorAcknowledgement.sds
i Run.sds
BTl Term 4 (EL1904) - Module 1 (FSOES).sds
Term 5 (EL2904) - Module 1 (FSOES).sds
TwinSafeGroupl.sal
[E] Safety Instance
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d. Check the FSoE address of the safety module and Dip Switch of the Beckhoff module.

Drive 1 (InoSV68...of-Advanced).sds & X

mau-\'@-@wﬁE

Linking | Connection | Safety Parameters | Process Image |

CEEEErs FSofAddress: 6 External Safe Address
. - - a
] BRSE TwinCAT Projectl” (1 AH) Linking Mode:
4 Gl TwinCAT Projectl
> m SYSTEM Physical Device: _ TID"Device 2 (EtherCAT)"Drive 1 (noSV680N)"Module 1 (FSoE-
Dip Switch S
b 8 NC-Task 1 SAF
oLC Input: Full Name: TIID*Device 2 (EtherCAT) Term 2 (EK1100) Term 3 (EL6300)"C:
4 [0 sarETy Linkedto: ~ TIID"Device 2 (EtherCAT) Drive 1 (InoSV680N)*Module 1 (FSoE-

4 ‘E'Yf Output: Full Name: TID"Device 2 (EtherCAT) Term 2 (EK1100) Term 3 (EL6900) C
4 [ Safety Project ~ -
[ References Linkedto:  TIID"Device 2 (EtherCAT) Drive 1 (InoSVBBON)"Module 1 (FSoE-
2% Target System Name: Message 3
Gl GVLs
A User FBs

N

4 TwinSafeGroupl
4 53 Alias Devices
[T} Drive 1 (InoSVE80N) - Module 1 (FSoE-Advanced).sds
il ErrorAcknowledgement.sds
Hil Runsds
F Term 4 (EL1904) - Module 1 (FSOES).sds
- Module 1 (FSOES)sds

TwinSafeGroupl.sal
[@) safety Instance.

Term 4 (EL1904) -...ule 1 (FSOES)sds X

Linking | Gonnection | Safety Parameters | Process Image |

EEERAEEREEE(Cl ) P

FSOE Address: 2 Extemal Safe Address

T #RHR TuinCAT Projectl” (11918 Linking Mode:
4 gl TwinCAT Projectl

b @l system Physical Device: _ TIID"Device 2 (EtherCAT)*Term 2 (EK1100)*Term 4 (EL1904)*M
4 [ moTion I Dip Switch 2
3 NC-Task 1 SAF

Input  Full Name: TIID"Device 2 (EtherGAT) Term 2 (EK1100) Term 3 (EL6300)"G:
Linked to:  TIID"Device 2 (EtherGAT) "Term 2 (EK1100)Term 4 (EL1904)"M

“ ‘E‘Y‘ Output Full Name: TIID"Device 2 (EtherCAT) "Term 2 (EK1100) Term 3 (EL6300) G
4[] Safety Project
[ References Linkedto:  TID"Device 2 (EtherCAT)"Term 2 (EK1100)"Term 4 (EL1904)"M
2% Target System Name: Message_4
A GVLs
4 User FBs

N

G TwinSafeGroupl
4 (& Alias Devices
[} Drive 1 (InoSV68ON) - Module 1 (FSoE-Advanced).sds
il ErrorAcknowledgementssds
Fl Run.sds
1) Term 4 (EL1904) - Module 1 (FSOES).sds.
Term 5 (EL2904) - Module 1 (FSOES).sds
TwinSafeGroupl.sal

[ safety Instance TRARE RG] \ =20 || @20 | Clear || £ + Intelisense -

Term 5 (£12004) —ule 1 (Fsoes)sds = < [

® |

Linking | Connection | Safety Parameters | Process Image |

- .
EERATEAREER( £ |FooE addriess: 989 Exteral Safe Address
B BREE TwinCAT Projectt” (1 ) Linking Mode
4 Ll TwinCAT Projectl
b @l svsTEm Physical Device: _ THID"Device 2 (EtherCAT)"Term 2 (EK1100) Term 5 (EL2904)"M
4 MOTION Dip Switch: 989
b &) NC-Task 1 SAF
pLC Input  Full Name: TID"Device 2 (EtherGAT)"Term 2 (EK1100)Term 3 (EL63900)°C:
4 [ sareTY Linked to:  THD"Device 2 (EtherCAT) Term 2 (EK1100)Term 5 (EL2004)"M
“ ‘9'!; Output: Full Name: TIID"Device 2 (EtherGAT) Term 2 (EK1100) Term 3 (EL6300) "Gt
4[] safety Project
= :':fm : e Linked to:  THD"Device 2 (EtherCAT) Term 2 (EK1100) Term 5 (EL2004)"M
2% Target System Name: Message_5
(3 Gvis
(2 User FBs

N

2 TwinSafeGroupl
4 [ Alias Devices

[ Drive 1 - Module 1 (FSoE-Ad: d).sd:
il ErrorAcknowledgement.sds
il Run.sds

Fll Term 4 (EL1904) - Modlle 1 (FSOES).sds
[ Term 5 (EL2004) - Module 1 (FSOES).sds.
TwinSafeGroupl.sal
[@] safety Instance:

@20 | Clear | 488 + IntelliSense

Safety program configuration
1. Add a PLC project.
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a. Click Add New Item....
fal Solution TwinCAT Project2' (1 project)
4 ol TWinCAT Project2
b @l SYSTEM
4 MOTION
b NC-Task 1 SAF

4 SAFETY | [f1 Add New Item... Ins
4 Safety 39 Add Existing Item... Shift+Alt+A

4
> Add Project from Source Control...

Paste Ctrl+V

Hide PLC Configuration

E=T]
i
o | Paste with Links
o |
o=

-

4 |57 Alias Devices
'@ Drive 1 (InoSVEB0N) - Module 1 (FSoE-Advanced).sds
il ErrorAcknowledgement.sds
il Run.sds
Bl Term 4 (EL1904) - Module 1 (FSOES).sds
Term 5 (EL2904) - Module 1 (FSOES).sds
TwinSafeGroupl.sal

[&] safety Instance
el c++

b. Select Standard PLC Project, name the project as "twinsafe" and make the following

statement in the main program area.

B oed |E| 1 PROGRAM MRIN
& & | | s 2 v
Search Solution Explorer (Ctrl+;) P~ B Err hck AT3O* :BOOL:
K e ‘BcoLr
& Solution TwinCAT Project?’ (1 project] N : Run_Seep AT oL
4 Gl TwinCAT Project2 § Com_err ATEI* :BOOL;
b @l svsTEM 7 FB_err ATEI* :BOOL;
4 MOTION 2 END VAR

NC-Task 1 SAF 3

insafe Project
3 External Types
b 3 References
[J DUTs
3 GVLs
4 [ POUs
] MAIN (PRG)
3 vIsUs
b & PlcTask (PlcTask)
I} twinsafe Instance

4 [ sareTy
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C. Right-click on Twinsafe Project and select Build.
b NC-Task 1 SAF 5 B
4 @ rc

v Login
4 & twinsafe Proj Compile Change Details...
3 External 1 m :
b 9l Referency & Build
3 DUTs Rebuild
3 GvLs Check all objects
4 = Pous Clean
& MAIN
3 VISUs — :
bG8 PlcTask F %3 Add Solution to Source Control...
O} twinsafe Inst Export to ZIP
4 SAFETY . o 710
d Safety mport from
P Safety Proje [# Export PLCopenXML.. E

4 O} twinsafe Instance
4 PlcTask Inputs
# MAIM.Com_err
# MAIMN.FE_err
4 [ PlcTask Outputs
- MAIM.Err_Ack
B MAIN.Run_Stop

2. Add non-safety standard variables.

a. Right-click on Alias Device and select Add multiple standard variables.

Erw_vAr
B MAIM.Run_Stop 5 B
4 SAFETY
4 Safety 1
4 Safety Project
(.2l References
"5 Target System
L GVLs
s User FBs
4 7 TwinSafeGroupl

Add 3
Scope to This
MNew Solution Explorer View

Sort Alias Devices »

Add multiple standard variables

Import Alias-Device(s) from 1/O-configuration

ANALVTICS Entire Solution - | €3 0 Errors | 1. 0 Warnings
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b. In the pop-up dialog, set the number of outputs to "2".
F

a MNew Standard Vars u1

Marme: Type: MNumber;
Inputs: Standard In War 0
Outputs: Standard Out Var Digital ~ 2
| oK | [ Cancel ]

8

. Check that two varia_b_lelﬁare added.

ALY MU
4 SAFETY
4 Safety
4 Safety Project
-2l References
e Target System
L@ GVLs
l,d User FBs
4 5 TwinSafeGroupl
4 [55 Alias Devices
’E Drive 1 (InaSVBE0N) - Module 1 (FSoE-Advanced).sds
Bl Erroracknowledgement.sds
B Run.sds
Standard Out Var Lsds
Standard Out Var 2.5ds
Bl Term 4 (EL1904) - Module 1 (FSOES).sds
Term 5 (EL2904) - Module 1 (FSOES).sds
TwinSafeGroupl.sal
Safety Instance
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d. Right-click on Standard Out Var 1.sds and select Rename to rename it to Com_err.sds.

4 [E) saFeTy - N Ran_Stop
“ Safety ; Com err
4 Safety Project . FE!_;rr:
=l References = END VAR
re Target System 5 -
A GVLs
o User FBs 1
4 15 TwinSafeGroupl
4 57 Alias Devices
’E Drive 1 (InoSVG30N) - Module 1 (FSoE-Advanced).sds
Hil Errercknowledgement.sds
Hil Run.sds
[ Standard Out Vaueais
Standard Out V. Goto Link Variable
Term 4 (EL1904) Take Name Over from linked Variable
UE Term 5 (EL2904)
TwinSafeGroupl.sa (4 Gz
[0 Safety Instance Scope to This
Bl c++ B Mew Solution Explorer View
ANALYTICS ¥ cut Ctrl+X
4 Fio
4 "2 Devices X Delete Del
4 == Device 2 (EtherCAT) | Rename Solution M
;E Image K Properties Alt+Enter  |Error List
. J‘" Emaga:e—‘lrﬂo 'I Description

e. Right-click on Standard Out Var 2.sds and select Rename to rename it to "FB_Err.sds".
R
4 SAFETY

4 Safety
4 Safety Project
=gl References
»a Target System
Gd GVLs
Ld User FBs
4 5 TwinSafeGroupl
4 47 Alias Devices
I Drive 1 (InoSVG80N) - Module 1 (FSoE-Advanced).sds
il ErrarAcknowledgement.sds
il Run.sds
BTl Term 4 (EL1904) - Module 1 (FSOES).sds
Term 5 (EL2904) - Module 1 (FSOES).sds
TwinSafeGroupl.sal

[E] safety Instance

3. Write the safety program.
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a. Double click "TwinSafeGroupl.sal" and use the safety function blocks on the right side
to write the safety logic.

(611504 - el 1 F50S)
(12008 Mo 1 FSOES)ade
=

- [@8%0] i em0] 0 usssa | cen

b. For example, drag safeOr block from the right side to Networkl.

= Network1 | =

4 FunctionBlocks (boolean)

s .
¥ rRon | safeAnd
safeConnShutdown
5] ornt. 21| safeDecouple
5] orn2 B safeEdm
[ safekstop
Eom‘s Bl safeMon
) o safeMuting
] orns afeOpmode
5] oring afeOr
) orn7 Out o] safeRs
safesr
9] oring
[ safeTof
B safeTon
o B safeton2
5
a safeTwohand
al [ safexor
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c. Four safety DI inputs are used to trigger the safety function. There are four safeOr
blocks in total.

Elum.uu

Metwarkl

4. Link the safety program to the safety hardware.
a. Find Variable Mapping.
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21 sateor 1 21 safeOr 2
T rport FBOr2
In1 1) Qdnd =1 12 5] Qa1 21
) orn2 6] odn2
5] orn3 5] orln3
5] ornd 5] Orlnd.
] orns 5] orns.
] orné 1] Orlné.
) orn7 )] Outl 2] odn7 1] Out2
B] ong 5] Orng
L Y o i
3 5] Ornd 21 n4 0] Oiny 1
] oin2 5] orn2
B] orn3 ] Orn3
) orna 2] Odnd
B] ons 5] Orns.
) orns 2] odns

Variable Mapping
Variables | Group Ports

Values

Max Start Deviation

Variable Scope  Assignment

Usages

Online Value

b. Set In1 as shown below.

GroupPort_ErmAck  Local [ In (Ts [T 1.EmAck
GroupPort_RunStop  Local [..)[ Run.in (Twi 1 1T 1 Run/Stop ]
In1 Local [ =] Networkl FBOr1 Orln |
outt Local [o]] Networkl FBOr OrOut__| |--|

In2 Local [ B E Networkl.FBOr2.0rin1 |
ou2 Local [T Networicl FEOr2.0r0ut ] .|

Comment

oo m— L
B0 TR B
© SDIp active ] Usage .
& SDIn active. @ Unused only
© Eror © Used and unused
& Restart
o X Direction
“ sfeOr 3 SBC active
¥ reors & SLS command] active o
% SLS command2 active Gt
© SLS command3 active Function block ports
s Blodl | 21 © SLS commanda active e g
] o2 G Safety Connection Status s
4 Term 4 (EL1904) - Module 1 (FSOES) L
£2] o3 N Group ports. 2
] ona Local group
5 ores inputChanne Other groups
& Inputchannelz
5] orne ¢ InputChanneld S2Sp0g
“V <[ . a 0 Local group
[t oo Other groups =
¢ ComErr Standard /05 I
e e o Qe Focal oy r
er Err er groups L
Variables | Group Ports | | Max Start Deviation | ® Com Startup -
o £ Deoctive ic internal safe /Os
o - & FBRun Local group r
Variable Scope  Assignment ® InRun ~| [ Other groups .
Clear | ‘ [ ok ][ cancel ]|h
GroupPort ErrAck  Local [u] in (T 0] * *
GroupPort_RunsStop Local ][ Runin (T 1) 1 L Run/St ]

P e[ T |
Local [)

[ [TwinSafeGroup1. Network1.FE0r1 Orin1

Loca! [ [TuinSafeGroupT Neworkt FE0r 00w (-]

[ [TwinSafeGroup1. Network1.FE0r2.0rin1

Loca! [ TuinSafeGroupT Neworkt FE0r2 00w (-]

C. Set In2 to "InputChannel2", In3 to "InputChannel3", and In4 to "InputChannel4",

respectively.
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d. Set Outl as shown below.

] 07
£] ons

| 1l

L,

Mapto

Variable Mapping

Variables | Group Ports | Replacement Values | Max Start Deviation

V680N) - Module T (FSoE-

§52 command

21, sateor 3 M
AEs 11”}‘ 505 command
® SDIp command
13 ) Ot =T ot comend
e o Restart Ack
4 SBC command
El ® SIS command1
£] oree @ SLS command2
E Odns # SIS command3
® SLS commandd
] o + FoEr
e < i) 4 Channel1
Command

& Out
4 Term 5 (EL2904) - Module 1 (FSOES)
4 Channel 1

[EY outputchannel1 I
OutputChannel

® OutputChannel3

-

Variable

Scope  Assignment

® OutputChanneld
4 TwinSafeGroupl

dvanced) ~

Usage
© Unused only
O Used and unused
Direction
In
out
Function block ports
Local group
Other groups
Group ports
Local group
Other groups
Safe1/0s
Local group
Qther groups
Standard 1/0s
Local group
Other groups
Logic internal safe JOs
Local group
~| [ Other groups

1

=

Safety Project Online View [V ] o0l S

(== |
GroupPort_ErmAck  Local [][ @ )

GroupPor_Runsiop Locel (| Famin(h 7 = FmSon ]

- Local () [Fermm 4 (ELT004) - Modue 1 50 iw 10 NeworiFaor o]

Out! Local [ Network1 FEOr OrOut ]

In2 Local (][ Term 4 (EL1804)- Module 1 (FSOES) 0 10 Network! FBO2 Orln1 ]

oup Local [ Networkl FBOr2 OrOut 1=

Use Inl to control the control word corresponding to STO and Outl to indicate the

state of In1.

e. Set Out2 to "SS1 command" and "OutputChannel2", Out3 to "SS2 command” and
"OutputChannel3", and Out4 to command corresponding to remaining bits of RPDO

and "OutputChannel4", respectively.

f. Add two more variables. Follow the steps below to add the first variable.

1). Click

Variable Mapping

and name the variable as "Com_Err".

A Variable Mapping [0
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Variables | Group Ports. M: tart Deviati
[+)- &
Variable Scope  Assignment Usages Onl
Drive 1 (InoSV620N) - Medule 1 (FSoE-Advanced) SDIp cemmand (TwinSafeGroup1}
1 Din command (s
Drive 1 G Ack (T
Drive 1 G estart Ack (T
Network! FBOr4.0r0ut ][ Drive 1 1(F: i
Drive 1 (InoSVE80N) - Medule 1 (FSoE-Advanced) SLS command1 (TwinSafeGroup1)
ve 1 1 2 (7 )
Drve 1 16 o )
rive 1 1 (F d4 )
Term 5 (EL2904) - Module 1 (FSOES).O
Com_E Local [ 5]



Appendix

2). Click the bottom left button highlighted in red box, and in the pop-up dialog select
Com_Err and then click OK.

| 23R

Comand

Mapto

_—
X |

4 Alias Devices

4 Channel 1

STO Active

SSM status

SOS active

SDIp active

SDIn active

Error

Restart

SBC active

SLS command1 active

Variable Mapping

SLS command? active

Variables | Group Ports

SLS command active

&=

Safety Project Online View

SLS commandd active
Safety Connection Status
4 TwinSafeGroupl

voeo000000000

4 Drive 1 (InoSV680N) - Module 1 (FSoE-Advanced)

- =

Usage
© Unused only
Used and unused
Direction
In
out
Function block ports
Local group
Other groups
Group ports
Local group
Other groups
Safe1/0s
Local group
Other groups

I

Variable Scope  Assid| «
Standard 1/0s dvanced) SDI ™ B
Local group oI ™ 3
& Other Err 4 Otrer aroums N SO0 come
@ Com Startup Restart Ack Ty
ik © F8 Deactive Logic internal safe /0
® FBRun || & Local group Tt
® InRun - [ Other groups . Y
LS command3
Co=) oK Conclan] i e
——— 3 @ g
Com_Ermr Lﬂca\ D

3). Click the bottom right browse button highlighted in red box, and in the pop-up
dialog select Out and then click OK.

| | YR

Mapto

N |

- =

4 Safety
4 6/ TwinSafeGroupl
4 Alias Devices
4 Com err
4 Channel 1

4 FB_Em
4 Channel 1
out
4 TwinSafeGroupl

Command

& Module Fault
4 {71 Networkl

B ] Varizble Mapping [EEES

Usage
© Unused only
Used and unused
Direction
In
Out
Function block ports
Local group
Other groups

Group ports

g. Follow the steps below to add the second variable.

1). Click

Variable Mapping

and name the variable as "Com_Err".

Variable Mapping o®l FBOrL [¥] Local group
e I nl FBOr2 Other groups
Variables | Group Ports o nl FBOI3 o
+ = ! nFBOrd 9] Local group
Variable Scope  Assid| «
Iy
[y
Other groups L Ack Ty )]
estart Ack (T
& gic internal safe [/0s & -
command Ty
7] Other groups . I
[ cear | oK Cancel g
- OutputChannel4 (T 1)
Com_Em Local ]| Gorlie 1{=]

I Network FEOA.Crout

Usages Onlit

Orve 1 e commana {
Drive 1 1(F Ack (T )
Drive 1 T(FS testart Ack (Ty

11| orive 1 1
Drive 1 1(F ‘command1 (T )
Drive 1 ON) - Module 1 (FSOE A 1 42 T )
Drive 1 1 o )
Drive 1 1(F d4 )
T (EL M 1 (FSOES).0 @

vl (]
Local [1]

Safety Project Online View [N I] 5= @

Com Exr

] () [Com_erou

-314-

=]



Appendix

2). Click the bottom left button highlighted in red box, and in the pop-up dialog select
FB_Err and then click OK.

Map to 1 =]
=5 TwinsafeGroupl ~ Usage 2
4 Alias Devices " || ® Unused only
4 Drive 1 (InoSV680N) - Module 1 (FSof-Advanced) Used 2nd unused
4 Channel 1
© STO Active et
O SSMstatus n
4 SOS active O
g SDIp active Function block ports
SDIn active: Local group
9 Error Other groups
| R — @ Restart i =
e ¢ SBC active Group ports =
Conmand 9 SLS command1 active 4 Local group
9 SLS command? active =| [ other groups
Variable Mapping g ztz mmman:z active Safe I/Os
commands active
Variables Replacer| % Safety Connection Status pocaliiode
= 4 TuinSafeGrou! B Other groups
@ Standard /05
Variable Scope. I Ut ET [ Local group %
o Other Err 9] Other groups || BoE-avancedi Eror Ack (Twinss )
¢ Com Startup estart Ack T
f S o e g\c m‘tema\ safe 1/Os D
® FBRun || [ Local group command (T )
o Infom ~| [¥lOther groups . 2 (1 1)
- Advanced). SL ” )
[ Gear [ o [ caneel E-Advanced). 5L o4 )
— =
Com_Err Local [ 1 Com Err ] /[ Com_err.0ut s ]
FB_Er Local @ (]

3). Click the bottom right browse button highlighted in red box, and in the pop-up
dialog select Out and then click OK.

Map to 1 =]
4 Safety Usage -
4/ TwinSafeGroupl © Unused only E
4 Alias Devices © Used and unused
« ok
R it Direction
In
4 TwinSafeGroupl Ot
© Module Fault Function block ports
4 [T Networkl [ Local group
I n FBOrL Other groups
S P— I FBOr2 Bl =
| R E— » B F2Oc3 Group ports = |
Conmand I n FBOrd 9] Local group
Other groups
Variable Mapping Safe 705
Variables Replacen|| Lﬂ;ﬂ‘gmuw
7] Other groups
= | i [a
+ Sandord 105
Variable Scope ¥ Local group P el
[¥] Other groups £ Ady Error Ack (T )
£-Ad: Restart Ack (T
| g\:mtema\saiel/()s o R -
) Local group £ Ad ] di (T
[¥] Other groups - | b o
EoAdy 1 v
e ok cencel[BE ! S
e - 1)
Gom_Err Local [[T ComErr 1 ([ Com_erout (s |
FB_Em Local [][T FBErr 1[e]

Safety Project Online View [STTIN] £55ls S

5. Link the non-safety variables added in step 2 to to the variables in the PLC program.
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]
a. On the left side, double-click the variable Com_err.sds. On the right side, click | %=1,
and in the pop-up dialog, select the instance Com_err and click OK.

B - G
o - =) I'E Linking | Process Image.
T N
EERETEHEEESE(C+) r Linking Mode:
# MAIN.FB. =
= Full Name: TIID*Device 2 (EtherCAT) Term 2 (EK1100)Term 3 (EL6800}"S)
4 [ PlcTask Qutputs
B MAIN.Err_Ack Linked to:
[ MAIN.Run Stop Name:  Standard Out Var 8
4 SAFETY
a Safety
a Safety Project
(3l References
»E
Target System 2
& argsty W Attach Variable Standard Out Var 6 (Input) =)
A GVLs
koA User FBs Search Show Varisbles
4 57 TwinsafeGroupl - Qriy Unused
4 = Bz MOTION [E] Exclude disabled
1B NGTask15AF
P DR ues
Drive 1 (InoSVEBON) - Module H T s 1
Hil Erroracknowledgement.sds ; S5 FromPle (] Show Toolips
FB_Errsds i 22 ContalDWword [7] Sort by Address
Bl Run.sds H ] Enable > IXOOBIT[LI] (] Show Varieble Groups
H1] Term 4 (EL1904) - Module 1 (F #1 FesdEnabiePlus > IX0.1.8IT [01] [ Colapse last Level
#1 FesdEnabieMinus > 102,817 [01] T
# HomingSensor > IX 05, BIT [01] DD:: "IL'E ET SR
& TwinSafeGroupt.sal #1 cceptBlockedDrive > X 1.0,BIT [0.1] aiching Type
[T safety Instance # PlcDebugFlag > 136, BIT 0]
[ c++ H %] NoDebugFlag > X37.BIT[01)
ANALYTICS i L5 MapState > 1B 1040,B00L[1.0] firay Mode
. o =5 JP\‘LE Offsets
4 % p B8] lwinsale ] Continuous
evices 1 tinsale Inslance e
4 =% Device 2 (EtherCAT) lanore Giaps
28 Lnage ] Show Dislog
% Image-Info Variable Name / Comment -
b 2 SyncUnits 7| Yy
b S Inputs 7 [ Take over
b 1 Qutputs
Cancel 3
b @ InfoData
Pl ve
b Inputs I

b. On the left side, double-click the variable ErrorAcknowledgement.sds. On the right

i
side, click | '##|, and in the pop-up dialog, select the instance Err_Ack and click OK.

—— y ErrorAcknowledgementsds X%

Linking | Process Image
L Linking Mode: [Manual

1 MAINFB, B
- Full Name: TIID"Device 2 (EtherCAT) Term 2 (EK1100) Term 3 (EL6900)"S!
4 W PlcTask Outputs
B MAIN.Err_Ack Linked to:
[/ MAIN Run_Stop Name:  Standard In Var 1
a SAFETY
4 [ safety 7 Attach Variable Standard In Var 1 (Output) [
4 Safety Project
2 References Search: Show Variables
P2 Target System B Cotrisads Only Unused
5 amCouplingState] - B
Wl GVLs L CamdctivetiorPendng > 0% 173.0.BIT LBzt
lsd User FBs : B CamDeactivatonFending > OX1731,F
4 7 TwinSafeGroupl | Camatve > GXT732BIT[01]
4[5 Mias Devices { B CamDataQueved > %1736 BIT[01] 8 Show Tookips
4 Com_err.sds B CamScaligPending > OX1737.BIT [0 [ Sartby Address
_ CantCaupingStatels] 7] Show Vaiiable Groups

{4 Drive 1 (InoSV680N) - Module

& CamctivationPend 3 GX1740.BIT
| ErrorAcknowledgement.sds améctivationPending

- CamDeaclivationPending > X 17411

Collapss last Level

T Fe Errsds | B Cambotve > OX1742BIT[01] iz e
Hil Runsds | B ConDmaQueusd » O 17agET[r) | L MachnaTee
1l Term 4 (EL1904) - Module 1 (F | LB CamScalingPending > GX1747.BIT [C Matching Sizs
ATy
I Term 5 (EL2904) - Module 1 (F - CamCoupingState(7] [T A Types
ToinSafeGroupLsal &> CaméctivatiorPending > 0 175.0, BIT Arrap Mode
. " & CamDeactivationPending > X 17511 s
@) safety Instance I Cambotive > X 1752 BIT[01] Boo
B CanDatelueved > X 1756 BIT[01] ”’:'”W‘“E
&> CamScalingPending > X 175.7, BIT [C iR EEES
M o Dialog
[ ] Show Dial

4 “% Devices Vam;ble r:::: : V::mmgm
4 == Device 2 (EtherCAT)
s L4 [ Take over
2% Image =

m
2% Image-2 < ] v Cancel

28 Image-Info
b 2 SyncUnits
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il
. On the left side, double-click the variable FB_Err.sds. On the right side, click | /5|, and
in the pop-up dialog, select the instance FB_err and click OK.

# MAIN.FB_err B
4 [ PlcTask Outputs

B MAIN.Err_Ack
& MAIN.Run_Stop

SAFETY

afety

a Safety Project

[ References

#8 Target System

o GVLs

;A User FBs

167 TwinSafeGroupl

4 [i7 Alias Devices

N

Com_err.sds
[} Drive 1 (InoSY68ON) - Module
il ErrorAcknowledgementsds

Run.sds
Al Term 4 (€L1004) - Module 1 (F
[ Term 5 (EL2804) - Module 1 (F
TwinSafeGroupl.sal
[@] safety Instance
[ c++

4 *% Devices
4 = Device 2 (EtherCAT)
22 Image
%% Image-2
22 Image-Info
b 2 SyncUnits
4 Inputs

Linking | Process Image.

Full Name: TlID"Device 2 (EtherCAT) Term 2 (EK1100)"Term 3 (EL6900)

Linked to:
Name:  Standard OutVar 7
7 Attach Variable Standard Out Var 7 (Input) )
Search Show Varicbles
. iy Urised
B o 1 sor [C] Exclude diabled
& ‘EE"' o +chude other Devices
= lude same Image
Eri A1 e
& Fronfle 8] Show Toslips
£ ControlDword (7] Sott by Address
% Enable > [X00.BIT[O1] (7] Show Varisble Groups
%1 FeetEnableFlus > IXD1.BIT[01] (8] Colapse last Level
%1 FeetEnableMinus > K02 BIT[0.1]
#1 HomingSensor > X 0.5.BIT [0.1] %“";“ YTEH‘;WDES
%1 AcceptBlockedDive > X 1.0,BIT [0.1] LG I
#1 PlcDebugFlag > X 36,BIT [01] Bty Sz
%1 NeDebugFlag > IX37.BIT[01] [C1AI Types
# MapState > 1B 104.0, B0OL [1.0] Airay Mode
= L ﬁm‘ . Offsets
o [ Conlinuous
Ignare Gaps
7] Show Dislog
Vaiable Name / Comment
[T Hand aver
[ Take over I
| Cancel oK

A
d. On the left side, double-click the variable Run.sds. On the right side, click | /5|, and in
the pop-up dialog, select the instance Run Stop and click OK.

& MAINFB_err
4 W PlcTask Outputs
B MAIN.Err_Ack
B> MAIN.Run_Stop
i SAFETY

Safety
4[] safety Project
[l References
28 Target System
o GVLs
(A User FBs
4 57 TwinsafeGroupl
4 [ Alias Devices
Com_err.sds
il Drive 1 (InoSV68ON) - Module
il ErrorAcknowledgement.sds

Term 4 (EL1904) - Module 1 (F

Term 5 (EL2904) - Module 1 (F
TwinSafeGroupLsal

[@ safety Instance

[ ce

4 % Devices
4 =¥ Device 2 (EtherCAT)
2 Image
2 Image-2
B Image-Info
b 2 SyncUnits

6. Verify the safety logic program.

owledg

Linking | Process Image.

Full Name: TIID*Device 2 (EtherCAT)"Term 2 (EK1100)"Term 3 (EL600)"St
Linked to:

Name: Standard In Var 2

=)

7 Attach Varizble Standard In Var 2 (Output)

Show Variables
Onlp Unused

[ Exclude disabled
Exclude other Devices
Excluds same Image
Show Toolips

[ Sort by Address

[ Show Varable Groups
Collapse last Level

Search

B CamScaingPending >
145 CamCouplngState(s]

I CaméotivatiorPending > 01730, BT
- CamDeactivafionPendng > Gx1731,1
B Caméctive > 0K 1732 BIT [01]

¢ CanDolalueued > BX1736.BIT [11]
B CamScaingPending > GX173.7.BIT[C
£-# CamCouplngStatel]

- CambctivatiorPending > 01740, BIT
B CamDeactivationPending > @ 1741.1
B Caméctive > 0X174.2 BT [01]

QX 1727.BITIC ~

Shaw Yariable Types
[ Matching Type.

B CanDatalueved > 0X 1745, BIT [01] CEeifipdio
B CamScalingPending > OX 1747, BIT[C [T 4 Types
- CamCouplngStatel?] Aviay Mods
- CaméativatiorPending > B¢ 175.0. BIT T
- CanDeactivationPending > QX 1751, 1 ) Contirucus
B Caméotive > 0K 1762 BT [01] e
B> ComDatslueued > X 1756,BIT[01] B Shoi o ®

B CamcaingPending > @X 1757, BIT[(]

Wariable Name / Camment

2 []Hand over

isafe Instance /[ Take aver
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a. Choose TwinSAFE > Verify Safety Project.
[#] TWinCAT Project] - TeXaeShell(=325)
7(B)

XiEF  wEE BV HEE)
ie-o[f-a- e
* Build 402412 (Loaded -~ _

WD)

ERAERREER
@ o-a| s
EERRSEEEEERS(Cirl+;)
] 825752 “TwinCAT Projectl” (1 -MAE) =
4 Ll TwinCAT Projectl
b @ sysTEM
4 MOTION
b [B] NC-Task 1 SAF

twinsafe Project
[ External Types
b [l References
3 DUTs
[J GvLs
4 [ POUs
& MAIN (PRG)
L3 vIsus
b G5 PlcTask (PlcTask)
23 twinsafe.tmc
4 U twinsafe Instance
4 PlcTask Inputs

TwinCAT

TwinSAFE | PLC  ELVM)  Scope TR

&HOW)

o Verify Safety Project

% Verily Complete Safety Project
Download Safety Project
Delete Safety Project

Linking

Full Nar
Linked t

Name:

Customize Safety Project

% % B

Multi-Download Safety Project(s)
ga" Show Online Data

Debug Safety Project

Start debugging of logic
Pause debugging of logic
Debug one cycle of logic
Debug one fb of logic

Sort TwinSAFE Groups

Edit TwinSAFE Group Order
Check Safe Addresses
Generate Documentation
Export Project (as xml file)
Export Project (as bin file)

Display Datasets CRCs

lii) Safety Library Repository

P

ELGS00)
FM N.Run_

b. After verification is complete, check whether there is an error and whether the

message "Verification Process succeeded" appears in the lower left corner. The

-318-



Appendix

following figure shows that the verification is successful.
FE" IWIALIN TS LUpr

4 SAFETY
4 Safety
r Safety Project
2] References
ni Target System
Gd GVLs
ed User FBs
4 oF TwinSafeGroupl
4 |47 Alias Devices
ML Com_err.sds
I Drive 1 (InoSV680N) - Module
%l ErrorAcknowledgement.sds
FB_Err.sds
% Run.sds
#l] Term 4 (EL1904) - Module 1 (F
Term 5 (EL2904) - Module 1 (F
TwinSafeGroupl.sal -

BRREEEEEES PElRarsiiss

] Verification Process succeeded

7. Verify the safety logic program and hardware modules.

-319-



Appendix

a. Choose TwinSAFE > Verify Complete Safety Project.

(@] TwinCAT Projectl - TeXaeShell(BTER)
MR REE WAV WP
- R AN T
© Build 4024.12 (Loaded = _

BISEEREES
@E-o-a| L=

FHESEEERCrl )

=R
) 8BEAE "TwinCAT Prajectl” (1 AIE)
4 ol TwinCAT Projectl
b [l sYsTEM
4 MOTION
3 NC-Task 1 SAF

5=l twinsafe Project
3 External Types
b [l References
3 puts
3 GvLs
4 = POUs
] MAIN (PRG)
3 visUs
E‘,:_l PlcTask (PlcTask)
25 twinsafe.tme
4 O} twinsafe Instance
4 PlcTask Inputs

-

£E(B)

|
AN ERSIORT)

RO TwinCAT

Releas

Linking

Full Narm
Linked t

Name:

TwinSAFE | PLC  EIBA(M)

Scope  TEM

of Verify Safety Project
% Verify Complete Safety Project |

& Download Safety Project
5§ Delete Safety Project
A& Customize Safety Project
&%  Multi-Download Safety Project(s)
¢ Show Online Data
Debug Safety Project
Start debugging of logic
Pause debugging of logic
Debug one cycle of logic
Debug one fb of logic
Sort TwinSAFE Groups
Edit TwinSAFE Group Order
Check Safe Addresses
Generate Documentation
Export Project (as xml file)
Export Project (as bin file)

Display Datasets CRCs

[i) Safety Library Repository

AIN.R

b. After verification is complete, check whether there is an error and whether the
message "Verification Process succeeded" appears in the lower left corner. The
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following figure shows that the verification is successful.

4 SAFETY
F Safety
4 Safety Project
2] References
".-,E Target System
A GVLs
sd User FBs
4 5 TwinSafeGroupl
4 |47 Alias Devices
Com_err.sds
Il Drive 1 (InoSV680N) - Module
Bl ErrorAcknowledgement.sds
MY FB_Err.sds
Bl Run.sds
Al Term 4 (EL1904) - Module 1 (F
@ Term 5 (EL2904) - Module 1 (F
TwinSafeGroupl.sal -

BRAEEEEES PElltarasss s

{7 Venfication Process succeeded
8. Download the safety program.

a. Copy the Serial Number "211505".
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AATH

Targzet System:

FPhysical Dewice:

[ELBg00
Term 3 (ELAI00)

Device iz an external dewice

Seftware Version: 03

[El] TwinCAT Projectl - TcXaeShell(BES)
£ERE(B)

MR REE WEV) TEE)
fe-o|B-a-amd|
Build 4024.12 (Loaded -

L)

rEEYEIE
RS R B RS (Crl+)
R A= "TwinCAT Projectl” (1 -1AE) -~
4 ol TwinCAT Prajectl
b @l sYSTEM
4 MOTION
b [B] NC-Task 1 SAF

twinsafe Project
3 External Types
b [= References
3 DUTs
3 GVLs
4 |5 POUs
5] MAIN (PRG)
3 VISUs
E‘;:I PlcTask (PlcTask)
213 twinsafetmc
4 O} twinsafe Instance
4 PlcTask Inputs
%1 MAIN.Com_err

-
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Serial Humber: 211505 |

Froject CEC: O 36CA

Map Serial Famber: D Map Froject CRC:
Verzion Humber: 1

Safe Address: 1

Hardware Address: 1

Terminal View:

123456789310

o WA

b. Choose TwinSAFE > Download Safety Project.

AmzHetId 10.32.42.85.3. 1
AmzPort: 1003
TwinCAT | TwinSAFE | PLC EA(M) Scope TE(M BO(

Ru
& Customize Safety Project

Releas o Verify Safety Project
& | T Verify Complete Safety Project

Download Safety Project

Delete Safety Project

User A

Multi-Download Safety Project(s)
Backug ¢4 Show Online Data

=T

Daocum Debug Safety Project

Project Start debugging of logic

Pause debugging of logic

Debug one cycle of logic

y -

Debug one fb of logic

Sort TwinSAFE Groups 3
Edit TwinSAFE Group Order

Check Safe Addresses

Generate Documentation

Export Project (as xml file)

Export Project (as bin file)

Display Datasets CRCs

i) Safety Library Repository
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C. In the pop-up dialog, enter the Username (Administrator), Serial Number, and

Password (TwinSAFE), then click Next.
Download Project Data (Term 3 (EL6900)) - IE‘

Steps Login
Login
Username: Administrator
Serial Number: 211505
Password: ssssssne

Next | [ Cancel ] |

d. View the download result and click Next.

) =

Download Project Data (Term 3 (EL6900))
Steps Download Result

Configuration Datasets Download Result

Download Result Output Mappings @
Groups @
TwinSAFE Connections @
Functionblocks @

[ Next i [ Cancel ] |
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e. Enter the password again and click Finish.

Download Project Data (Term 3 (EL6900)) - =
. .
Steps Activation
Username: Administrator
Activation Serial Number: 211505
Password: sesnseny

I Finish | [ Cancel ]

f. After completing all the above configurations, you can activate the hardware
configuration and carry out safety function test.

Safety Function Test

- "
e HH
M

1.7 "% Click to activate the configuration and the controller turns to

the running mode.

|3 v
2. Click m— and then s to execute the PLC program.
3. As the safety program is downloaded and run for the first time, the communication is
re-established. A communication error prompt is displayed. In this case, the value of

expression Com_erris "TRUE".

TwinCAT_Project2.twinsafe.MAIN

Expression Type Value Prepared value  Address Comment
# Err_Ack BOCL %Q*
@ Run_Stop BOOL %Q*
& Com_err BOOL %I*
& FB_err BOOL “I®

Set the value of Com_err to "TRUE" and then "FALSE".

TwinCAT_Project2.twinsafe.MAIN

Expression Type Value Prepared value Address Comment
@ Em_Ack BOOL %Q‘
& Run_Stop BOOL %Q*
@ Com_err BOOL %l*
@ FB_err BOOL %
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TwinCAT_Project2.twinsafe.MAIN

Expression Type Value Prepared value Address Comment
@ Em_Ack BOOL %Q*
# Run_Stop BOOL %Q*
@ Com_err BOOL %1
& FB_err BOOL %I+
Expression Type Value Prepared value  Address Comment
# Er_Ack BOOL %0
@ Run_Stop BOOL w0
# Com_err BOOL %I*
@ FB_er BOOL YL+

The communication error is cleared.

4. Run the safety program and set Run_Stop to "True".

TwinCAT_Project2.twinsafe.MAIN

Expression ype Value Prepared value  Address Comment
& Erm_Ack BOOL %Q*
# Run_Stop Bo0L [ mer
& Com_err BOOL %I
@ FB_err BOOL %l

5. Disconnect the safety DI1. The bit in RPDO corresponding to STO command changes to
"0" and the STO function is triggered.

& & " - | ;'E Variable | Flags | Online
BEEASTEREES(Cul ) Al v [o ]
> T Outputs -
4 [ Module 1 (FSoE-Advanced) o Yene feteese
4 FSoF transmit PDO Mapping Comment =
b # FSOE
4 W FSoF receive PDO Mapping
4 W FSOE

&+ FSof Master Command hd
& 551 command e
& $52 command
& SOS command
- SDIp command
E» SDIn command
&> Error Ack
&+ Restart Ack
&> SBC command
B SLS commandl
B~ SLS command2
B~ SLS command3
B 5LS commandd
B FSof Master CRC_O
> FSof Master Cannectior
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Restore the safety DI1. The bit in RPDO corresponding to STO command changes to "1"
and the STO function is deselected.

I TwinCAT Projectl = x |JRELEECIT NS MAIN [Online]

Co@E-|o-a| s VariabLe [ FLugs | ine
EETERE (Cerl+) P~

Value 1
P W Outputs B IR
Module 1 (FSoE-Advanced)
Pl FSoE transmit PDO Mapping Conment A
b % FSOE
4 W FSof receive PDO Mapping
4 [ FSOE
&+ FSoE Master Command -
command y
E» 552 command
E» SOS command
&+ SDIp command
& SDIn command
& Error Ack
- Restart Ack
- 5BC command
B 5LS commandl
& 5LS command2
& SLS command3
- SLS command4
&+ FSoE Master CRC_0
E- FSoE Master Connectior

6. Disconnect the safety DI2. The bit in RPDO corresponding to SS1 command changes to
"0" and the SS1 function is triggered.

i TwinCAT Projectt. = x |1

o @E-|B-als- [Variable [ Flags | Ontine |
EEE S EEREER ) Pl v 5

P Ouputs S e v Releess

Module 1 (FSoE-Advanced)

4[] FSoE transmit PDO Mapping Comment B
b & FSOE

4 W FSoE receive PDO Mapping
4 M FSOE

E» FSoE Master Command -

E- STO command

B 551 command =
comman

- SOS command

B SDIp command

&> SDIn command

B+ Error Ack

& Restart Ack

- SBC command

B+ SLS commandl

&> SLS command2

B SLS command3

B+ SLS command4

E» FSoE Master CRC_0
& FSoE Master Connectior
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Restore the safety DI2. The bit in RPDO corresponding to SS1 command changes to "1"

and the SS1 function is deselected

IWINLAI Frojectl # X

Varisble [ Flags | 0nl
EERHCtrl+;) P- Velue:
-
b B Ouputs for Vs
4 [ Module 1 (FSoE-Advanced)
Connent =

4 FSoE transmit PDO Mapping
b & FSOE
4 [ FSoF receive PDO Mapping
4 M FSOE
B FSoE Master Command
& STO command
& 552 command
B SOS command
B+ SDIp command
B+ 5DIn command
B+ Error Ack
B> Restart Ack
B 5BC command
B SLS commandl

& SLS command2

B+ 5LS command3

B SLS command4

&> FSoE Master CRCO

E- FSoE Master Connectior

Modifying the Safety Object Dictionary

1. When modifying the safety object dictionary, you need to find the corresponding safety
module under SAFETY menu, and modify the corresponding object dictionary under the
Safety Parameters tab.

EEESER(Ctrl+)

4 SAFETY
4 [ safety

Safety Project

2 References

## Target System

G GVLs

(ol User FBs

% TwinSafeGroupl

4 [ Alias Devices.
Com_ecesd

N

Drive 1 (InoSV6!

Twin

i Drive 1 (InoSV680N) - Module 1 (FSoE-Advanced).sds.
i

FB_Err.sds

Hl Run.sds

Bl Term 4 (E11904) - Module 1 (FSOES).sds

Term 5 (EL2904) - Module 1 (FSOES).sds
TwinSafeGroupl.sal

[E safety Instance

Linking | Connectiop | Safety Parameters | Process Image
Index Name
- 6641 STO restart acknowledge behavior

o651 $51tmeto STO
6653 $57 velocity zero window 32
6554 $81 time for velosity zero
6856 S5 deceleration limitu32
6657 857 time delay deceleration monitoring
6564 S08 position zero window v
6860 SOS velocity zero window u32
6671 $52tmet0S0S
o672 552 time for velosity zero
6674 582 deceleration limitu32
6675 552 time delay deceleration monitoring
6676 $52 restart acknowledge behavior

> 6691:0 SLS time to velocily monitoring

> 6693:0 SLS velocit limit

> 6694:0 SLS time for velosily in limits
8603 SDI position zero window
6605 SDlvelocity zero window
66E2 S5M velooity upper limitia2
6554 $5M velociy lower imit 32

> E801:0 FSoE Connection Communication Parameter
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Value
FALSE (0)

0x03E8 (1000)
0x0000000A (10)
0x0000 (0)
0xD00D00OF (15)
0x000A (10)
0x000E3BE3 (32067)
0x000D000A (10)
0x000A (10)

0x0000 (0)
0x0000000F (15)
0x000A (10)

FALSE (0)

>4<

>4<
>4<

0x000E38E3 (932067)
0x0000000A (10)
0x00000032 (50)
OxFFFFFFCE (:50)
>0<
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2. After the modification is completed, you need to download the safety program again,

h
and then click to activate the configuration.
Download Project Data (Term 3 (EL6900)) =
Steps Activation
Username: Administrator
Activation Serial Number: 211505
Password: sesssene
| [ Finish l [ Cancel | |

14.2 Safety Module Working with Pilz Safety PLC Unit

The following takes a Pilz safety PLC (PNOZmulti 2) and an AC810 master station as
an example to describe how the safety module uses the FSoE mode to trigger safety
functions.

Hardware Configuration
Recommended specifications for a Pilz safety PLC include the basic module PNOZ m B1
(772101), the safety bus communication module PNOZ m EF EtherCAT FSoE (772123), and
the safety input/output module PNOZ m EF 4DI4DOR (772143), or PNOZ m EF 8DI4DOR
(772142). Combine the safety bus communication module, the basic module and the safety
digital input/output module from left to right, as shown in "Figure 14-1 Pilz safety PLC
module combination” on page 329. The FSoE module and the basic module need to be
connected to a 24V power supply.
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' 20 01RO’
PNOZ 4 W67

PILZ
PNOZ m EF 6DI4D0

EEEEEEN

ccmma®

SHEEEH
g

Figure 14-1 Pilz safety PLC module combination

Programming and downloading

Before using the Pilz Safety PLC to connect the host computer to the servo drive, you need
to use PNOZmulti Configurator to write the user program in the PLC. The PNOZmulti
Configurator software can be obtained on the PILZ official website. When configuring
PNOZmulti 2, ensure the software version is 11.0 or above.

The following takes the combination of PNOZ m EF EtherCAT FSoE + PNOZ m B1 + PNOZ m
EF 4DI4DOR as an example to detail how the user program is downloaded into the Pilz
safety PLC.

1. Create a project

a. Use a network cable to connect the X1 interface of the basic module (PNOZ m B1) to
the computer network port.

b. Open PNOZmulti Configurator. The New Project window displays by default, as shown
in "Figure 14-2 Default interface of PNOZmulti Configurator" on page 330.

¢. Under the Hardware Configuration window, you can select the basic unit to be used in
the "Module" column on the left. After you select the basic unit, the software displays
other compatible expansion modules (for example, the connection module and relay
output module). Double-click the PNOZ m B1 basic unit, and the configured hardware
will be displayed on the right side of the "Modules" column.
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[ Untitied0* - PNOZmulti Configurator - %
Project Edit Tools Windows Help

ReE&|®8 = ¢% OF @l

* 911692545601 (Default) LR

¥ Hards nfiguration x ¥ User Programs

1

Overview of hardware configurat =

~ * Base Units @ Double click on module or drag/drop onto the Preview Area

£ Base Unit PNOZ m 80
& Base Unit PNOZ m BO.1
£ Base Unit PNOZ m B1
§ Base Unit PNOZ m B1 Burner
~ - Compact Units
[ Stand-alone Base Unit PNOZ m CO

Module Description = | configured Hardware

There Is no hardware

Version  Equipment [de... Location Descr.. | O
module.

B EEE

Level, K15+

Figure 14-2 Default interface of PNOZmulti Configurator

*§ Hardware Configuration x H User Programs

Modules B configured Hardware

~ . Base Units ~ | ¥ Switch to the ‘'user program’ window to create this circuit.
£ Base Unit PNOZ m BO

E Base Unit PNOZ m BO.1
§ Base Unit PNOZ m B1 Burner
v < Compact Units
[ Stand-alone Base Unit PNOZ m CO
v < Connection Modules :E
[ PNOZ m EF PDP Link [ ]
I PNOZ m EF Multi Link
2 PNOZ m EF SafetyNET
[ PNOZ m EF EtherCAT FSoE

Figure 14-3 Selecting basic unit

. Find the relay output module in the "Modules" column and double-click PNOZ m EF
4DIDOR

I Input Module for standard applications PNOZ m ES ~ | ¥ Move modules via drag and drop.
~ i Output Modules

I Output Module for standard applications PNOZ m

~ | Relay Output Modules
| [ Relay Output Module PNOZ m EF 4DI4DOR l

I Relay Output Module PNOZ m EF 4DI4ADORD

[ Relay Output Module PNOZ m EF 2DOR
~ . Semiconductor Output Modules :E

[ Input/Output Module PNOZ m EF 8DI4DO

[ Semiconductor Output Module Dual-Pole PNOZ m
~ . Analogue Modules

I Analogue Input Module PNOZ m EF 4Al

Figure 14-4 Selecting the safety input/output module
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e. Find the connection module in the "Modules" column, and double-click PNOZ m EF

EtherCAT FSoE. When the module is selected, the EtherCAT/FSoE window is displayed

above the interface.
% Hardware Configuration x | @ User Programs | EtherCAT/FSoE

~ . Base Units
£ Base Unit PNOZ m BO
E Base Unit PNOZ m B0.1
£ Base Unit PNOZ m B1

~ ( Compact Units
[ Stand-alone Base Unit P
[ PNOZ m EF PDP Link
I PNOZ m EF Multi Link
2 PNOZ m EF SafetyNET

~

E Base Unit PNOZ m B1 Burner

NOZm CO

| £ PNOZ m EF EtherCAT FSoE |

#11/Os transmitted via the

~ i Virtual I/0O Modules/Interfaces

integrated interface

| Fieldbus module PNOZmulti 2

¥ Move modules via drag and drop.

Figure 14-5 Selecting the safety bus communication module

f. To facilitate user program writing, it is recommended to modify the device ID in the
configured hardware list at the bottom of the interface, as shown in "Figure 14-6
Default device ID" on page 331 and "Figure 14-7 Modify device ID" on page 332.

3 Hardware Configuration x W User Programs ! EtherCAT/FSoE

v Base Units
£ Base Unit PNOZ m BO
E Base Unit PNOZ m BO.1
£ Base Unit PNOZ m B1
# Base Unit PNOZ m B1 Burner
~ ¢ Compact Units
[ Stand-alone Base Unit PNOZ m CO
v Connection Modules
I PNOZ m EF PDP Link
I PNOZ m EF Multi Link
5 PNOZ m EF SafetyNET
I PNOZ m EF EtherCAT FSoE
v 4 Virtual /0 Modules/Interfaces
" 1/0s transmitted via the integrated interface
i Fieldbus module PNOZmulti 2
I Fieldbus module PNOZ m ES Profibus
! Fieldbus module PNOZ m ES CANopen

PNOZ m EF
EtherCAT FSoE

=

A & Move modules via drag and drop.

v

=
A Module Name Version | Equipment Ide...
~ 1 -1 PNOZ m EF EtherCA... v1.0 a3
I EtherCAT

I FSoE
20 Base Unit PNOZ m B1
11 Relay Output Modul..

v1.10 (F..
v1.0

a2

ﬁu

Product
number: 772123

Figure 14-6 Default device ID
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Module Name Version |Equipment Identifier Location Description (0]
~ | -1 PNOZ m EF EtherCA.. v1.0 EtherCAT
I EtherCAT 128 128
I FSoE 0 0
£ 0 Base UnitPNOZmB1 v1.10 (F.. m B1 0 0
[ 1 Relay Output Modul... v1.0 4DI4DOR 4 4

Figure 14-7 Modify device ID

g. After modifying the device ID, click the button at the top left of the interface to save

the project.
& Untitled0* - PNOZmulti Configurator
Project Edit Tools Windows Help

f‘jBQlE’i%lC‘f | @ F ~ @
Figure 14-8 Saving the project

h. After clicking the Save Project button, the system will pop up the Set Password
window. The level 1 password has the highest permissions, which can read and write
projects. The level 2 password has the lowest permissions, which can only read
projects. The level 3 password can read projects and make limited modifications. Set
the three passwords and press the OK button to save them. You must set a different
password for each level before you can save the project. Keep the passwords carefully.
If you forget your password, it cannot be retrieved, and the software does not provide
an option to restore factory settings or any super password/administrator password.
You can only reproduce a brand-new project according to the original project.
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4« Set Passwords el

Level 1

Password: I:l
Confirmation: I:l
Level 2
Password: |:|
Confirmation: I:l
Level 3
Password: I:l
Confirmation: I:l

Cancel Help

Figure 14-9 Setting the password

i. Set the project name and select the save path, and click the OK button to save.

~ Save As X

Details

Name: |SafetyTest |

Path: |D:APLC\PILZ\Project || Browse
Cancel

Figure 14-10 Setting the project name
2. Configure slave information

a. Tools-> EtherCAT/FSoE-> Import ESI file(s) to import the corresponding xml file.

Tools Windows Help
Project Language Manager...

: < [, 9.254.60.1 (Default) @)
Options...
Service packs) > | & Move modules via drag and drop.
EtherCAT/FSoE > = Import ES| file(s)...

. Unit PNOZ m BO.1 I EtherCAT/FSoE Configuration...

+Unit PNOZ m B1 & Open Esi Library Location...

Figure 14-11 Importing the ESI file

b. Click the EtherCAT/FSoE window directly from the main interface, or click Tools ->
EtherCAT/FSoE -> EtherCAT/FSoE Configuration, expand Inovance in the
EtherCAT/FSoE column on the right, and double-click SV680S1Axis_02002.
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Zh| e | | @

|<Enter Filter Text>
v lnovance
Iv SV680S1Axis 02002 I
Safety Drive, 0x1001
Safety Drive, 0x2001
Pz Pilz GmbH & Co. KG

Figure 14-12 Establish master-slave module connection

c. Double click SV680S1Axis_02002, and the interface will automatically generate a Slot
1, and the system will automatically load the module of type FSoE-noSRA. Modify the

FSOE slave address of Slot 1 to match the FSoE slave address configured by the two
knobs on the safety module.
Generate EtherCAT Instructions

Display Options Slot Status

ngz::a’:&ﬁy g"u‘?::g‘?’g Received Bytes(Master): 4 Sent Bytes(Master): 4
Dl Location Description L] Conneetion ID Received Bytes(Slave): O Sent Bytes(Slave): O

FSOE Address: 1
Module Identifier. _0xe11004 Module Name:  Safety Drive
[Equipment ID: SV68051Axis 0200}

Slot 2 FSoE MASTER MODULE FSoF SLAVE MODULE

Slot 3 FSoF MASTFR MOD!ILF FSaF SIAVF MODIIIE

Safety Parameters

Format
Equipment ID: [SV680S1Axis 02002 LocationDescription: |~ e~
FSoF Address: |1 Watchdog Timeoutfms}: 100 | Connection ID; 1

Figure 14-13 Modify FSOE slave address
3. Write a program

Note: Only the STO function is configured in the example. If you need to use other safety
functions, you can configure them in the same way. The maximum number of functions

that can be configured depends on the number of DIs/DOs in the safety input/output
module.

a. Switch to the user program interface and double-click the page under User Program
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“g Hardware Configuration
P Project Manager

B User Programs| | EtherCAT/FSoE
E 1.m B1 x

v Lo SafetyTest.mpnoz2
+ E PNOZ m B1 (m B1)

~ [J] Main Program
(Page 1)
v [ PNOZ m EF EtherCAT FSoE (EtherCAT)

~ [ Module Program 1
(Page 1)

Figure 14-14 Selecting the user program

b. Drag the emergency stop button function block into the leftmost blank rectangular
slot, and select the switch type, device ID, and input/output ports, as shown in "Figure
14-15 Configuring the input switch" on page 335. Click the OK button at the bottom of

the window to complete the setup.
[E o -1 Ofe 2

~
(2] Function Elements @
= l-safﬂylaa(e
B Light Curtain
%5 Two-Hand Button

‘R Enable Switch
g User-Defined Element

. & safety Mat
& Function element: E-Stop. a Sy Grevin
| wi

Switch type: N/C Interlock

Foot switch
Input  Start General PVIS b Foot switc
@ sution

Switch type (-} o & ey s
& timitswitcn

d

4 Configure Function Element

| Connections: (5] Analogue
] Test Pulse Suppression on @uts i Logic Elements
= Input 1: Equipment ID:[4DI4DOR ~[}/0]i ses Test Pulse 0 - [&] AND Gate

i Input 2: Equipment ID: 4DIDOR ~ 1/O: il uses: Test Pulse | [21] oR Gate

[[] Detection of shorts between contacts in the input circuit

[ NoT Gate
(8] Rs Fip-Fop
(1] Binary Encocer

1] sy ecoser
Press Elements
Operating ...e Elements
— [0k Gancel | [ Felo | v

Figure 14-15 Configuring the input switch

c. Double-click the module program page in the project manager, drag the
semiconductor output block into the rightmost blank rectangular slot, and select the
output quantity and output connection, as shown in "Figure 14-16 Configuring
semiconductor output” on page 336. The output device ID is 1_SV680S1Axis_02002,
then select the safety function command to be configured, and click the OK button at
the bottom of the window to complete the setting.
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s Hardware Configuration & User

[LRmBI & 1. thercAT <
13 SafetyTestmpnoz2
£ PNOZ m 1 (m B1)
4 Main Program
i ®
1 PNOZ m EF EtherCAT FSOE (EtherCA
3 Module Program 1
O] | [ Configure Semiconductor Output X
< > | Configure Semiconductor Output &
‘
|© Output element: Semiconductor Output
T opz | " "
L Outputs|General [PVIS.
Safety Level
< Safety-related output  Output for standard functions
Safety-related outputs with reduced fault detection (no test pulses)
Output type E
Single-Pole  Dual-Pole
© Start linking the diagnostic configuration. Number of outouts
© Linking completect 0 Errors, 0 Warnings _
® single autpu ual output ingle output with advanced fault detection
© Starting to generate OPC Data... [Feedbackloop used
© OPC Data generation complete. Conmections
@® Centralised 1/0s Decentralised 1/0s

Output 1: Equipment ID: 16_SV68C +_ 1/0: Slot 1.

Output 2: Equipment ID: 16 SVGEL  1/0:

Options for single output with advanced fault detection

Pawer-up monitoring TOn (range: 503000 me) [ senvonsncoroupe ] |v

Connections
(® Centralised 1/0s Decentralised 1/Os

Output 1: Equipment ID: |16 SV68C ~ | 1/0: |Slot 1. ~

Output 2: Equipment ID: 16 SV68C — 1/0: Slot 1.Safety Drve[t’)le’)D'l ).STO command O
- Slot 1.5afety Drive(0x2001).551 command_O
Options for single output with advanced faySlot 1.5afety Drive(0x2001).552 command O
- . Slot 1.5afety Drive(0x2001).505 command_O
Power-up monitoring 10n (range: 50 30006, 0 4oty Drive(0x2001).5DIp command O
Switch-off monitoring TOIT (range: 50 - 200{Slot 1.Safety Drive(0x2001).SDIn command_O
Slot 1.5afety Drive(0x2001).Error Ack O
Slot 1.5afety Drive(0x2001).Restart Ack_O
Open circuit detection Slot 1.5afety Drive(0x2001).5BC command O
5 ) Slot 1.Safety Drive(0x2001).5LS command1 O
Sallchoff Bese Slot 1.Safety Drive(0x2001).5LS command2_O
Activate Switch-off Time Slot 1.Safety Drive(0x2001).5LS command3_0
Switch-off Time (range: 10 - 120000 ms):  |Slot 1.5afety Drive(0x2001).5LS command4 O

Open circuit detection for dual-pole output|

| OK | | Cancel | | Help |

Figure 14-16 Configuring semiconductor output
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Connections
® Centralised 1/0s Decentralised /0s
Qutput 1: Equipment ID: | 16 SV68C v 1/0:
P A e Lo 1.Sacty Drive(0x2001).510 command O

Slot 1.Safety Drive(Dx2001).551 command_()

Options for single oulpul with advanced fa(Slot 1.5afety Drive(0x2001).552 command_O
Slot 1.5afety Drive(0x2001).505 command_O

Power-up monitaring TOn {range: 50 - 300(

Switch-off monitoring TOFf (range: 50
Slot 1.Safety Drive(0x2001)Error Ack O
Open circuit detection for dual-pole outputigiqt 1 Safety Drive(0x2001).Restart Ack_O
Open circuit detection Slot 1.5afety Drive(0x2001).58C command O

Switch-aff Time
Activate Switch-off lime

Swileholl Time (ange: 10 - 120000 me): |Slot 1.5afety Drive(0x2001).5LS command4 O

Slot 1.Safety Drive(0x2001).5DIp command_O
200(Slot 1.Safety Drive(0x2001).5DIn command_O

Slot 1.5afety Drive(0x2001).5LS command1 O

oK Cancel | Help \L

Figure 14-17 Safety function command selection

d. Click the rightmost blank circular slot, select Program Connector-1/0 in the pop-up
Activate Input/Output window, and configure the input/output port to i0. Click the OK

button at the bottom of the window to complete the setting.

+ 4 SafetyTestmpnoz2
~v § PNOZ m B1 (m B1)
~ [ Main Program
@ (Page 1)
~ [ PNOZ m EF EtherCAT FSoE (EtherCA

ol B—® 216,570 command_0

>
et =Tl

=

[ Module Program 1| -
5 (Page 1) 4 Activate Input/Output

Activate Input/Output

@ Activate settings for configuration of the input and output element.

X

1/0
O Centralised 1/0s
Equipment ID: Module Program 1

Detection of shorts between contacts in the input circuit
Negate
Input signal after power on is *1°

m Configure input for Standard Functions
Filter time
S| With filter time
Change Default Value  Period (range 0-3000): |40
| Equipment ID

ms

Enter equipment ID;

Location description

© Start linking the diagnosti
© Linking completed: 0 Errof Enter location description:

Vies, filo nenaration comnll

Figure 14-18 Configuring FSoE input

e. Connect i0 to semiconductor output

Module Program_1.i0

Figure 14-19 Connecting FSoE input and output
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f. Switch to the user program page, double-click the rightmost blank circular slot, and
select Program connector-1/0 in the pop-up Activate Input/output window, select
module program_1 for the device ID, and configure the input/output port to i0. Click
the OK button at the bottom of the window to complete the setting.

5 Hardware Configuration | User Programs | 1 EtherCAT/FSoE

[E: Project wanager [SVOSH] a1 « | Le]
~ 4 SafetyTestmpnoz2 * | Function Elements a
© 1 Pozm 1 (m 1) e encton Bemen®

+ 0 Main Program s

L®ge] @ wr0R. 10 &—8
1 PNOZ m £ EthercAT FSoE EhercAT 5

~ @ Module Program_1
8 Page ) 4 Activate Input/Output X

Activate Input/Output
© Activatesettings for configuration of the nput and output elemen.

Vo @ uron
Ocenatsed Vo;o m )
A w,,.,ko, et
s
R T T
T U B G 7S

< >

Filter time
= % |With filter time
Change Default Value  Period (range 0-3000): 40 ms

Equipment ID

| tnterequipmentI:

© Start linking the diagnostic configuratic Location description

© Linking completed: 0 Errors, 0 Warming! ¢\ .\ _1ic1feccsipiion
1 il renoration complate

(] nry Encoier
Press Elements
[ —

Figure 14-20 Configuring emergency stop button connection point

e

1 connections incom

. Connect the emergency stop button with i0

Module Program_1.i0
4DI4DOR.i0 ——8

Figure 14-21 Connecting the emergency stop button with i0

. Under the user program page, continue to drag the relay output block into the

rightmost blank rectangular slot, and select Unipolar output for output quantity,
4DI4DOR for the output device ID, and 00 for the input/output.

[F: Project manager S WO st TE T < & 3] O«
[ SafetyTestmpnoz2 * @ outon s
ety @ e
3 Wi Program = nodute Prograniio || o ioown
1 (Page 1) 414008, 0 @——@ ] Analogue
v 1 PNOZ m EF EtherCAT FSof (EtherCAT) ® 1

@ Module Program 1
@ (Page 1) 2l Configure Relay Output X
¥ Output clement: Redundant Relay
Outputs General PVIS
ual output  Redundan, diverse output
[ Feedback loop used
h 3 Tonnections
Output 1: Equipment ID: |4DI4DOR ~ 1/0: |00 (] Operating ...e Elements
Ee— Output : Equipment ID: 4DIADOR. 1/0: o1 Miscellaneous
07256 | ——
= Output Allocation Diagnostic Elements
/800 | < | 00-13/14 Burner Element
] ol=23/24 i = -
oy lotion Mon... Elemen
— o3-43/44 - Output Elements.
© Start linking the diagnostic configuration. Cancel  Help.
@ Linking completed: 0 Errors, 0 Warnings

Linker x

Figure 14-22 Configuring the relay output switch
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i. Switch to the module program page, drag the emergency stop button function block
into the leftmost rectangular blank slot, select the switch type as Type 1, and Device
ID as 1_SV680S1Axis_02002, as shown in "Figure 14-23 Configuring FSoE output” on
page 339. Select the safety function output status corresponding to step c for the
"Input/output", and click the OK button at the bottom of the window to complete the
setting. See "Figure 14-24 Selecting the safety function status" on page 33%

[ Project Manager [o% £ | E2.EtherchT - B8 =
[ SafetyTestmpnoz2 co " Function Elements & A

~ LEoole
s

SJE—® #16.510

£ PNOZ m BT (m B1)
@ Main Program
1 (Page 1)
~ 1 PNOZ m EF EtherCAT FSoE (EtherCA
d 1

 Function element; E-stop
Switch type: N/C

Input  Start General PVIS

ISwitch type: .- Type 1 B

Connections:
< > Test Pulse Suppression on inputs

Input 1: Equipment 1016 SVGBC uses: TERTPURED
1512 ]

:

iput 2 Equipmert 1 se RAIREH Efsonnovoame
Detection of shorts bety =] sav sate

7o | .

0000 < \ > [

7 [ st cemen:
© Start linking the diagnostic configuration. (3P e
ton
© Linking completec: 0 rrors, 0 Warnings T
| @ ime ement
e Couner v
e Cancel | Help _E

Figure 14-23 Configuring FSoE output

Input 1: Equipment ID: | 16_SV68C ~ 1/O:|STO A ~ |uses: [est Pulse 0
Input 2: Equipment ID: 16 SV68C 10 EUEAENIE]
- SSM status |

Detection of shorts between contacts irSOS active |

SDIp active_|

SDIn active |

Error_|

Restart |

SBC active |

SLS command1 active |
SLS command? active |
SLS command3 active |
SLS command4 active |

Cancel Help

Figure 14-24 Selecting the safety function status

j. Double-click the rightmost blank circular slot, select Program Connector-1/0 in the
pop-up Activate Input/Output window, and configure the input/output port to 00.
Click the OK button at the bottom of the window to complete the setting.
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<

o
-

STO Active_I.#16 @—8
® 1

I
4 Activate Input/Output X

Activate Input/Output

® Activate settings for configuration of the input and output element.

1/0
O Centralised I/0s (® Program Connector-I/Os | @

Equipment ID: Module Program 1 [/0: 00 v |ises:
Detection of shorts between contacts in the input circuit €
Negate

Figure 14-25 Configuring FSoE output connection point

k. Connecting the emergency stop button with 00

e

Module Program_1.00
STO Active_I,#16 () —

® 1

Figure 14-26 Connecting the emergency stop button with 00

l. Switch to the user program page, double-click the leftmost blank circular slot, and
select Program connector-1/0 in the pop-up Activate Input/output window, select
module program_1 for the device ID, and configure the input/output port to 00. Click
the OK button at the bottom of the window to complete the setting.

[ Project Manager [} [& 1.m B1 x JE] z
~ 4 SafetyTestmpnoz2
~ & PNOZm B1 (m B1) ‘9
~ [ Main Program e Module Program_1.i0
i (Page ) | ©@ 4D14D0R . 10 @——8
~ | PNOZ m EF EtherCAT FSOE (EtherCAT) ® 1
~ @ Module Program_1
) (Page 1) o B—0 4014008 .00
B—® 4D14D0R .00
"
4 Activate Input/Output X

Activate Input/Output
® Activate settings for configuration of the input and output element.

< >

DT /o ()

] 1/1024 ] O Centralised 1/0s @ (@® Program Connector-1/Os,

& 07256 | Equipment ID: Module P ~||i/0: 00 | Lises: [Test Pulse 0

s [ Detection of shorts between contacts in the ir@)t circuit

] 2/800-| Negate

nput signal after power on is *1°
Configure input for Standard Functions

Filter time

Figure 14-27 Configuring relay output connection point

m. Connect o0 to relay output switch

B—— 4DI4DOR.oB
B— 4DI4DOR.o®

e

Module Program_1.08

Figure 14-28 Connecting 00 to relay output switch
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n. Click

on the top left of the interface to save the program. After connection is
successful, the relevant information will be displayed at the bottom of the interface.

{4 DAPLOVPILZ\ProjectiSaetyTest\SafetyTestmpnozz - PNOZmulti Configurator - %
ProjectEdit View Tools Simulation PNOZmulti Windows Macro Diagnostics Help
(=] o (@D & |+ x|¢v|laalom @l # 11169.254.60.1 (Default) YBOoR4 kL 8ARA S AYNO B0
" Hordware Configuration | # User Programs

- Project Manager SO LRt
~ @ SafetyTestmpnoz2

® ) eniormen et | i
e rregran_t.10 [ F s
2eage P, e
B
~ @ Module Program_1 B
I::mmmk De

EtherCAT/FSo

2 (Page 1)

Hodule Progran_1.08

] sy oecoer

perating ... Elements
Jlaneous

lagnostic Elements

Burner Element

© Start linking the diagnostic configuration.

© Linking completed: 0 Errors, 0 Warnings Output Elements

© Visu file generation complete.

© Starting to generate OPC Data.

© OPC Data generation complete.

Motion Mon... Elements

Level E16+

N connections missin:

Figure 14-29 Saving the program
4. Program download

a. Inthe PNOZ m B1 module, there is a scroll wheel at the bottom right of the display for
switching the menu items. Slide the wheel up and down to select Ethernet in the
menu, and finally press the wheel to confirm the selection.

Figure 14-30 Selecting menu items
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b. Select Info in the Ethernet interface to view the IP address and subnet mask of the
PLC, as shown in "Figure 14-31 Ethernet -> Info" on page 342 and "Figure 14-32 IP
address and subnet mask" on page 342.

Ethernet F+

aa

IP address:
192,168,060, 10

Figure 14-32 IP address and subnet mask

c. Click Add Ethernet Connection in the toolbar of PNOZmulti Configurator, set the IP
address to the PLC internal IP address obtained in step b, and click the OK button at
the bottom of the window to complete the setting.
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11169.254.60.1 (Default) ;| o = | 8| (@
++ Add Ethernet Connection X E
Add Ethernet Connection ;_-'E:
© Configure settings for the Ethernet connection B B
a IP address: 192168. 0 . 10|
®
PG port: 19000 |
Scan port: ‘10000 |
— =
Online timeout (range: 700 - 3000C 1000 |
Cancel Help

Figure 14-33 Adding an Ethernet connection

d. Set the IPv4 address of the computer to be on the same network segment as the Pilz
safety PLC.
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General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

O Obtain an IP address automatically

(@ Lise the following IP address::
IP address: [192.168.0 .1 |
Subnet mask: [255 .255 .255 . 0 |

Default gateway: l . . . I

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: | , : . |

Alternate DNS server: | . . . |

[[Jvalidate settings upon exit Advanced...

o] cone

Figure 14-34 Configuring computer network segment

e. In the toolbar, click the % button to establish an online connection. If the network

cable is connected correctly (X1 and computer network port), but the PLC still cannot

be connected after the IP address is configured, restart the computer and try the steps
in "4. Program Download" again.

192.168.0.10 v %

Figure 14-35 Establishing an online connection

f. In the menu of the safety PLC, select Device Info ( "Figure 14-36 Selecting "Device
info"" on page 345) and press the scroll wheel to confirm, and then press it again when
the interface as shown in "Figure 14-36 Selecting "Device info"" on page 345 appears.
The order number and serial number of the base unit device ID will show ( "Figure 14-
38 Displaying the information of the base unit" on page 346)
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Menu ol

Project
Device info

Er stack

Device Info
Fos Eazeuni
m
@1.168.68

Figure 14-37 Enter the Device Info interface
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Figure 14-38 Displaying the information of the base unit

i

g. Click button to open the project manager, enter the order number and serial

number obtained in step f in the safety window interface, and click OK to enter the
next page.

192.168.0.10 VEOm | 3= E|a

& Base Unit K

Please enter the base unit's device ID (order number + serial number):

Order number Serial number
772101 1158337 Il

[ ok 1| cancel |

Figure 14-39 Entering basic unit information

h. Download the program in the pop-up Project Manager window.
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«* Project Manager X

Project Manager |@
o Manage projects for the PNOZmulti Configurator and the connected base unit.

PNOZ Multi Configurator
Project Name:  SafetyTest

Check Sum Safe: 5618

Last Modiified: ~ 7/28/2025 09:42:00

Connected Base Unit

USB Drive Active Project

USB:/
Project Name:  SafetyTest

Name Date Dow... R.
Check Sum Safe: 5618

O Inovance_FSoE_Test 06/02/20...

Device Type: Base Unit PNOZ m B1
IP Address: 192.168.0.10

Close Help

Figure 14-40 Project manager

i. Select "Select device Ethernet connection" and click OK to complete the download.
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j- In the pop-up warning window, select "Save project on USB device and activate".

+* Download Ethernet Connection et

Device and project connection settings do not _ =

@ The Device Ethernet Connection is downloaded with the S

(O Select Project Ethernet Connl@) Select Device Ethernet Conne

Set IP address automatically

Use the following IP address:

IP address: 192.168. 0 . 10
Subnet mask: 255.255.255. 0
Gateway address: 0O.0.0.0
PG port: 9000
Scan port: 10000

Online timeout (range: 700 - 30000 n 1000

Cancel Help

Figure 14-41 Downloading Ethernet connection

| el Activate on the base unit X

y !l Warning - this action stops the PNOZmulti

(®) Save project on USB memory and activate

(O save project on USB memory only
Cancel

Figure 14-42 Activating on the basic module

k. Select "Accept changes to safety configuration”.
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§ Important safety information!

11N
Downloading to the system means a change to the safety configuration. For this reason you
should carry out a commissioning test before putting it into service

Further information is available in the download area of the Pilz homepage at http:/wwwpilz.com.

(41 accept a change to the safety configuration.

[1Do not show this safety information again (only valid when you dlick on *Confirm’),

Cancel
Figure 14-43 Accepting changes to safety configuration

l. After the download is completed, the project manager will show that the download is
successful. Click Yes to restart PNOZmulti. After the restart, the project manager will
show that the device restarted successfully. You can view the project you just
downloaded in the USB driver column.

Project Manager |@
€ Download successful

PNOZ Multi Configurator

Project Name:  SafetyTest

Check Sum Safe: 5618
Last Modified: ~ 7/28/2025 03:42:00

Connected Base Unit

5 o X
USB Drive Restart PNOZmulti? et
USB:/ Yes
Name Date Dow... | R PLOJE: Name:f SafetyTest
C S Safe: 5618
O Inovance_FSoE_Test 06/02/20... ec l;"f] dﬂ €
1 SafetyTest 22/07/20... Last Modified: ~ 7/28/2025 09:48:00
Device Type: Base Unit PNOZ m B1
IP Address: 192.168.0.10
Close Help

Figure 14-44 Interface after download is completed
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& Project Manager X
Project Manager i}éﬁ,ﬂ
@ Device restart succeeded.

PNOZ Multi Configurator
Project Name:  SafetyTest

Check Sum Safe: 5618

Last Modiified: ~ 7/28/2025 09:42:00

Connected Base Unit

5
USB Drive Active Project
USB:/
Name Date Dow... R. ZLOJe:tSNamSe:f izfe;y'rest
3 1
S Inovance FSoF Test  06/02/20.. ec ';'J"f‘ da €
[D SafetyTest 22/07720.. ] Last Modified:  7/28/2025 09:48:00
Device Type: Base Unit PNOZ m B1
IP Address: 192.168.0.10
Helo

Figure 14-45 Restarting PLC

Adapting the master station

For unconfigured safety functions, the Command issued by the Pilz safety PLC is 0 by
default. When Command is equal to 0, the corresponding safety function will be triggered.
Therefore, before establishing the FSoE network, you must use H20-61 to mask the safety
function commands that you do not need. When H20-80 = 1, all safety functions can be
used. When H20-80 = 0, SS1-r/SS2/SDI/SLS/SSM is not available.
The following example shows how to adapt a Pilz PLC a Beckhoff master station and AC810
master station. You can also use an AC802 instead of an AC810. They are the same in terms
of the configuration steps.
1. TwinCAT
In the FSoE network, the EtherCAT master station is simulated by TwinCAT3, the safety
CPU unit and safety |0 module is a Pilz safety PLC + safety |0 module, and the servo drive
is SV680NS-INT (functional safety).

a. Connect TwinCAT + Pilz safety PLC + SV680NS-INT with network cables
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Figure 14-46 TwinCAT + Pilz safety PLC + SV680NS-INT network wiring

b. Copy the xml file for the Pilz safety PLC (PNOZ_m_EF_EtherCAT_FSOE.xml) and the
xml file for the SV680N-INT (FSOE) to the TwinCAT installation directory: TwinCAT\3.1
\Config\lo\EtherCAT, and ensure that there is only one xml file for the SV680N-INT

under this path.
C. Start TwinCAT3 and create a TwinCAT project.

New Project

b Recent Sort by: | Default - Search (Ctrl-

4 c : Todes
el ;i TWINCAT XAE Project (XML format) TWinCAT Projects  1YPe: TWInCAT Projects
TwinCAT XAE System Manager

b TwinCAT Measurement "
TWinCAT Projects Configuration
TwinCAT PLC
TeXaeShell Solution

Not finding what you are looking for?

Open Visual Studio Installer

Name: [safetyTest
Location: | DATwinCATVTeXaeShell -] | Browse.
Solution name: SafetyTest Create directory for solution

[ Add to Source Control

i

Figure 14-47 Creating a TwinCAT project

d. Right-click Device under the 1/0 column of Solution Manager and select Scan to

search for devices.
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Solution Explorer * 0 X
@& o-a| =
Search Solution Explorer (Cirl+ 2~

fal Solution "SafetyTest' (1 project)
4 o SafetyTest
b @l svsTem
&= MOTION
&l Pic
23 SAFETY
E C++
@ anavmics
4 |

1 Add New Item... Ins
*a  Add Existing Item... Shift+Alt+A
Add New Folder...

®_ Mappings

Export EAP Config File

", Scan

Figure 14-48 Searching for devices

e. Click "OK" in the pop-up window.
TcXaeShell X

HINT: Not all types of devices can be found automatically

OK Cancel

Figure 14-49 Clicking OK

f. Select the corresponding network port in the New 1/0 Devices Found window and click
the OK button.
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1 new |/O devices found

lDewce 2 (EtherCAT) J[PAAM (Intel(R) Ethemet Connection (13) 12134

o]

Cancel

Select Al

i

Unselect Al

Figure 14-50 Select the found device

g. Select Yes in the pop-up window.

TexaeShell

o Scan for boxes
=

Figure 14-51 Clicking Yes

h. Click the OK button after selecting NC-Configuration.
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EtherCAT drive(s) added

X

Append linked axis to:

(®) NC - Configuration

() CNC - Configuration

Figure 14-52 Selecting the axis type

i. Select No in the pop-up window.
TcXaeShell

o Activate Free Run

Yes I Mo

Figure 14-53 Clicking No

Cancel

Note: The FSoE-SRA module and the FSoE-nSRA module are integrated in the latest
xml file. If the xml file is loaded, manually double-click the SV680S device after
completing step i, and select "FSoE-noSRA" in Slots. The FSoE-noSRA module in the
new xml file is the same as the FSoE-Advanced module in the legacy xml file without
SRA parameters in terms of configuration.

Drive 5 (INoSV680...(FSOE-noSRA).sds SV6BON-FSoE = X MAIN [Online] Term 3 (EL1904) -...ule 1 (FSOES).sds TwinSafeGroup.sal

General EherCAT DC  Process Data Pic | Siots JStartup CoE - Online Online NC:Online NC: Functions

Slot Module
Esiot 1 FSoE-noSRA

Modulel. Module Modulelde... Description
0x00002. EIFSoE-SRA  0x00001001 Safety Drive
EFSoE-noSRA 0x00002001 Safety Drive

Figure 14-54 Safety module slot selection

j- Find the FSoE of TPDO in Module 1 under the PNOZ m EF EtherCAT FSoE module, right-
click it and select Change Link.
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I‘ I Box 1 (PNOZ m EF EtherCAT FSoE;]
P LI ™PDO
r R R:PDO

l‘ ® Module 1 (FSoE M_2BYTE IN 2BYTE OU !l

4 5 WPDO

I W RxPDO M Change Link..
b WcState Clear Link(s)
b @ InfoData Go To Link Variable
4 Drive 2 (InoSVe80S) S S Y
b L Inputs
b W Outputs Move Address..
b B Module 1 (FSot- +3 Online Write...
& ‘ ey Online Force...
b InfoData

&% Mappings Release Force

@1 NC-Task 1 SAF - Device| S~ Add to Watch

g1 NC-Task 1 SAF - Device| Rarncve from Watdh

B8 AddtoScope I

Figure 14-55 POD mapping 1

k. After unselecting "Exclude same Image", select RPDO of InoSV680S, and click OK to
complete the selection.
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B ' Attach Variable FSOE (Input)

Search:

| % Show Variables

= Devices

=== Davice 2 [EtherCAT)
= Box 1 (PNOZ m EF EtherCAT FSoE)

Drive 2 (InoSVE80S)

Only Unused

[ ]Exelude disabled

Exclude other Devices
®
[=] Show Tooltips

[]sort by Address

[C] Show variable Groups
|E| Collapse last Level

Show Variable Types
[IMatching Type
Matching Size
[ anTypes

Array Mode

Offsets
[[]continuous
Ignore Gaps
[] show Dialog
Variable Mame / Comment

/ Hand over
i Take over

Cancel

Figure 14-56 Connecting PLC TPDO to RPDO of SV680NS

l. Find the FSoE of RPDO in Module 1 under the PNOZ m EF EtherCAT FSoE module, right-

click it and select Change Link.

Bl ANALY LS

« F@io
4 "% Devices
4 == Device 2 (EtherCAT)

:E Image
*3 Image-Info
2 SyncUnits
21 Inputs
W Outputs
@ InfoData
IZ Box 1 (PNOZ m EF EtherCAT FSoE)
b [ TxPDO
> [ RxPDO

[N

4 @ Module 1 (FSoE_M_2BYTE IN_2BYTE_OUT)

4 17 TXPDO
. <O

4 W RxPDO

= FSOE

— 1

L

M Change Link...
Clear Link(s)
Go To Link Variable
Take Name Over from linked Variable
Move Address...
23 Online Write...
Online Force...
Release Force
£ Add to Watch
Remove from Watch

B8 AddtoScope

Figure 14-57 PDO mapping 2
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B ! Attach Variable FSOE (Input)

Search | ‘ « | ShowVaribles

= Only Unused
7 31 . [[Exclude disabled
=, Bvices
/] Excluds other D
T % oz S

- _Boxl [PNOZm EF EtherCAT FSoE
PE-FSOE > QB 900, FSOE_EDG21AE6[7 0] (=] Show Toottips
[Jsort by Address

[Cshow variable Groups
[®]Collapse last Level

Show Variable Types
[IMatching Type
Matching Size

[l Types

Aray Mode
Offsets
[Jcontinuous
Igrore Gaps

[Jshow Dialog

Variable Name  Comment

1y [JHand over
[ [JTake over

Gancel

Figure 14-58 Connecting PLC RPDO with TPDO of SV680NS

n. Find the FSoE of TPDO in Module 1 under the Drive2 (InoSV680S) module, right-click it
and select Change Link, (Note: Do not skip steps n—q, otherwise safe
communication cannot be established).
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IA IE Box 1 (PNOZ m EF EtherCATFSoE;]

P LI ™PDO
r R R:PDO

l‘ ® Module 1 (FSoE M 2BYTE IN 2BYTE QU Il

4 5 WPDO

B FSOI
b W RxPDO
b WcState
b B InfoData
F Drive 2 (InoSV680S)
b ! Inputs
b DOutputs
b B Module 1 (FSoE-
b WcState
b B InfoData

&1 Mappings
g1 NC-Task 1 SAF - Device
g1 NC-Task 1 SAF - Device

Clear Link(s)
Go To Link Variable
Take Name Ower from linked Variable
Move Address..
+3 Online Write...

Online Force...

Release Force

O Add to Watch

Remowve from Watch

B8 AddtoScope I

Figure 14-59 PDO mapping 3

0. Select the RPDO of the PNOZ m
complete the selection.

EF EtherCAT module and click the OK button to

B Attach Variable FSOE (Input)

Search |

m Show Variables

Only Unused

S
=% Devices
“& Device 2 (EtherCAT)

B - Boxd (PNOZ m FF FtherCAT FSoF

EV_FSOE > 0OB900. FSOE_EDY21AEB[7.0]

[JExclude disabled
Exclude other Devices
[CJExclude same Image
[m] Show Tooltips

[Jsort by Address

[(show Variable Groups
[@]Collapse last Level

Show Variable Types
[ Matching Type
Matching Size
[l Types

Array Mode

Offsets

[CJcontinuous
Ignore Gaps

[Jshow Dialog

Variable Name / Comment
[/ [JHand over

1y [[JTake over

‘ Ganeel ‘ -

Figure 14-60 Connecting PLC RPDO with TPDO of SV680NS
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p. Find the FSoE of RPDO in Module 1 under Drive2 (InoSV680S) module, right-click it and
select Change Link.

T

4 (8 8ox 1 (PNOZ m EF EtherCAT FSoF)
4 ™PDO
' W oo
4 @ Module 1 (FSoE_M_2BYTE_IN_28 lear Link(s
- TPDO To Link
b ¥ FSOE
p ‘ RXPDO 'I.._.. '-.Il. e Over from linkec '.r-'l- able
b westate Move Addres
b @ InfoData
4 [H orive 2 (Inosveaos)
b Inputs
b Outputs Release Force
4 B module 1 (FSoE-Advanced) O Add to Watch
4 FSoE transmit PDO Mapping
b % FSOE
FSoE receive PDO Mapping| . Add to Scope

+3  Online Write...

b3 westate

Figure 14-61 PDO mapping 4

g. Select the TPDO of the PNOZ m EF EtherCAT module and click the OK button to

complete the selection.
W Attach Variable FSOE (Output) X

Search | ‘ « | ShowVaribles

Only Unused
[[Exclude disabled

Exclude other Devices
[CJExclude same Image

=% Device 2 (EtherCAT)
=g

& FSOE > IB1030. FSOE_602A2D6B[7.0] ] Show Toottips
[Jsort by Address
[Cshow variable Groups
[®]Collapse last Level

Show Variable Types
[IMatching Type
Matching Size
[l Types

Aray Mode

Offsets

[Jcontinuous
Igrore Gaps
[Jshow Dialog

Variable Name  Comment
1y [JHand over
[ [JTake over

Gancel

Figure 14-62 Connecting PLC TPDO to RPDO of SV680NS

r. Click Reload Devices to let the above PDO mapping relationship take effect. The
SV680NS can enter FSoE normal safety bus communication mode.
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@l safetyTest - TexasShell
File Edit View Project Buld Debug TwinCAT TwinSAFE PIC Team Scope Tools Window Help
8- - & . i | - - ‘ Release ~ | TwinCAT RT (x64) - P Attach.. *
* Build 4024.12 (Loaded) *| = | LB | safetyTest - || <Local>
Solution Explorer
@& o-a| s

Search Solution Explorer (Ctrl+

&1 Solution ‘SafetyTest' (1 project)

Figure 14-63 Reload Device

s. Select Yes in the pop-up window.

TcxaeShell

0 Activate Free Run
Yesg I Mo

Figure 14-64 Selecting Yes

t. After successfully establishing communication, you can find that the CRC check of each
module PDO is constantly changing, and the CMD of the master station and slave
stations are 0x36. If the Online data remains 0, the communication establishment
must have failed.

4 18 Box 1 (PNOZ m EF EtherCAT FSof)
b L2 &PDO
> W RPDO

u

SafetyTest
Name X Online Type Size  >Addre.. In/Out Linked to
& FSOE X \ 00 BS FF 0100 FSOE_S02A. 70 1030 Input FSOE . FSoE receive PDO ...

bl WcState
b @ infoData
4 H prive 2 (InoSVv6805)
3 Inputs
b W Outputs
4 [ Module 1 FSoE-noSRA)
4 11 FSof transmit PDO Mapping
b F FSOE
4 W FSof receive PDO Mapping
b e FSOE
b Il WcState
b @ infoData

Figure 14-65 PDO data status

u. After successfully establishing communication, change the safety function input. You
can select the status (such as STO Active) or command (such as STO command) you
want to view in TPDO and RPDO under the InoSV680S device. Select the Online page
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on the right side of the interface, where you can observe the online changes of input
commands and output status.

Solution Explorer -

@8- o-a|s= varave Fiags[(onine])

Search Solution Explorer (Ctrl+ P~

Value: 1

b W Outputs a
« B3 Mu:u\e 1 (FSoE-noSRA) ki Fors o
4 11 FSoE transmit PDO Mapping Comment
4 F FSOE
#1 FSoE Slave Command
STO Active
S5M status
SOS active
SDIp active
SDIn active 1

Error

Restart

SBC active

SLS command? active
SLS command?2 active
SLS commands3 active

SLS commandd active
FSoE Slave CRC_0
FSoE Slave Connection ID
4 W FSOE receive PDO Mapping
4 % FSOE
- FSoF Master Command

IR

4

51 commany
&+ 552 command
& SO command
&> SDIp command
&+ SDIn command
B+ Error Ack
&+ Restart Ack

Figure 14-66 PDO Online

v. Compared to Beckhoff, the Pilz safety process data is generated by means of slots. If

you do not want to use the safety function in the Free Run synchronization mode, you
need to manually configure the invalid slot in the Pilz safety PLC as an empty module,
and activate the configuration after setting all slots. The specific operations are as
follows:

1). Click Box 1 (PNOZ m EF EtherCAT FSoE)
4 == Device 2 (EtherCAT)
*® Image
*® Image-Info
b 2 SyncUnits
b Inputs
b R Qutputs

ta
[ 4 1% Box 1 (PNOZ m EF EtherCAT FSof) ]

Figure 14-67 Selecting Box 1 (PNOZ m EF EtherCAT FSoE)

2). Click Slots in the Properties interface on the right.
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General EtherCAT Process Data Plc tartup CofE - Online Online

Slot

Module Modulel...
- Slot Group 0

i1Z Slot 1 FSoE Master FSoE M 2BYT.. OxOOE11..

Figure 14-68 Selecting the Slots page

3). Click "Slot 2 FSoE Master", select "Empty Module" in the right pane and add an
empty module.

Modude_ Description

0x00000001 Empty Module:

Figure 14-69 Adding an empty module

4). After adding the empty module, the corresponding configuration will be displayed
in the Module column of Slot.

Slot
- Slot Group 0

12 slot 1 FSoE Master FSoE M 2BYT.. Ox0O0E11...
12 Slot 2 FSoE Master | Empty Module 0x00000..}

Module Modulel...

Figure 14-70 Displaying the configuration
5). Configure all the remaining invalid slots as Empty Module according to step 3. This

operation only needs to be performed once for the project. The configuration will
be saved.
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Slot Module Modulel... -~
[ & Slot 35 FSoE Master Empty Module 0x00000...
Slot 36 FSoE Master Empty Module  0x00000...
Slot 37 FSoE Master Empty Module  0x00000...
Slot 38 FSoE Master Empty Module 0x00000...
Slot 39 FSoE Master Empty Module  0x00000...
Slot 40 FSoE Master Empty Module  0x00000...
Slot 41 FSoE Master Empty Module  0x00000...
Slot 42 FSoE Master Empty Module  0x00000...
Slot 43 FSoE Master Empty Module  0x00000...
Slot 44 FSoE Master Empty Module 0x00000...
Slot 45 FSoE Master Empty Module 0x00000..
Slot 46 FSoE Master Empty Module  0x00000...
Slot 47 FSoE Master Empty Module  0x00000...
Slot 48 FSoE Master Empty Module 0x00000...
Slot 49 FSoE Master Empty Module  0x00000...
Slot 50 FSoE Master Empty Module  0x00000...
Slot 51 FSoE Master Empty Module 0x00000...
Slot 52 FSoE Master Empty Module  0x00000...
Slot 53 FSoE Master Empty Module  0x00000...
Slot 54 FSoE Master Empty Module 0x00000...
Slot 55 FSoE Master Empty Module  0x00000...
Slot 56 FSoE Master Empty Module  0x00000...
Slot 57 FSoE Master Empty Module 0x00000...
Slot 58 FSoE Master Empty Madule  0x00000...
Slot 59 FSoE Master Empty Module  0x00000...

12 Slot 60 FSoE Master Empty Module 0x00000...
- Slot Group 1
|2 Slot 61 FSoE Slave Empty Module  0x00000...

Slot 62 FSoE Slave Empty Module  0x00000...
Slot 63 FSoE Slave Empty Module  0x00000...
|2 Slot 64 FSof Slave Empty Module  0x00000...

<

Figure 14-71 Configuring remaining available slots

6). Click the . button activate the configuration, and select OK for all pop-up
dialog boxes. The upper left corner of the software shows the activated status

w[@E|

7). After successful connection, the servo drive exits the STO status and the panel
displays 8xry.

2.AC810

a. The PLC model in the example is AC810-0122-UORO, with firmware version 2.0.10.8.
b. Establish the topology connection as shown in the figure below.
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POI”tA/Bl: Safety Command ~ : e T
b &
AC810 X3 |“o 123 2
- |a
XL IN o7 Y
PortC/D| | - Xl 'io(:j‘ 23%2%4 L
T
EihercaT PNOZ m B1 o
er P2
FSoF 4DI4DOR 5
LN
Nyl 'min’
X2 OUT =
X233 3443 44
4V[‘)V oV 2 O

24V
CN3 R
GND [T IE
el
2102
SVe80S N
Lw i Lad
CN4

Figure 14-72 AC810+Pilz+SV680S topology configuration

. Open the InoProShop software. Note that its version must be at least V1.9.0.1. Select
New Project on the start page of the software.

Basic Operations Latest News

New Project...

Dq' Open Project...
tﬁ Open Project From PLC...

Figure 14-73 Creating a new project in InoProShop

d. Select the PLC model in the software, select structured text as the programming
language, set the project name and directory at the bottom of the window, and then
click the OK button to create the project.
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121 New Project

Categories: Device Language

[ Ac72 I [suumedTex« (sT) vll

@ [ ac7o3

Libraries [ Ac7o3s Device

AC712
[ Acs01-0221-U0R0D
[ Acs02-0222-U0R0
[ Acses
[ AM320-0808TN
[ AmM401-CPU160BTN-C
[ Ams01-cPUIB0BTR/TN Instruction
[ AmM402-CPU160BTN-C W 1 RS485, 1 RS232 ~
[ AmM402-CPU1608TP/TN M support MDDBUS-RTU master—slave protocol and free
[ Ama03-cPuis0BTR/TN serial port protocel
[ AM521-0808TP/TN W 2 channels Ethernet: supports MODBUS-ICP master/slave
[ AM522-0808TP/TN station (the maximun number of slave stations is 128),
[ Ams23-0808TN supports EthernetIP master/slave protoceol
[ Am600-CPU1608TP/TN W 2 channels EtherCAT bus: each channel has 2 maximun of
[ Ams10-CPU1608TP 128 slave stations, a total of 1284128 total 266 serve
[ am7s3 axes, supporting memipulator, CHC, electronic cam,
[ am764 electronic gear
[ Am765 B 1 CANOpen bus (optional accessory), maximum 63 slave
L aH amzes stations v

Name: [Safetv'rest

Location: lD:\PLC\lno

Figure 14-74 Selecting PLC model and programming language

e. Select Device Library on the toolbar.

|Iools Window Help
a Pa

ckage Manager... L
InoPkgManager

Library Repository...

=
L
@
_,\_:&

InoProShop Tool
Scripting >
Customize...

Options...

Figure 14-75 Entering the device library
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f. Once you open the Device Library window, click the Install button to select the device
description file.
S8 Device Repository *

Location:  System Repository ~ Edit Locations...
{D:\Inovance Control\InoProShop\CODESYS\Repository|\Devices)

Installed device descriptions:

|5h’ing for a fulltext search | Vendor: | <Al vendaors> v I Install... I

MName Vendor Version Description
+ m Miscellaneous

+ m Fieldbusses

+- [ pLcs

+ 9 SoftMotion drives

Close

Figure 14-76 Installing device description file

g. When selecting a file, switch the file type at the lower right corner to "EtherCAT XML
device description file", so that it can be installed correctly into the PLC project. Select
the XML files for Pilz and SV680N-INT (FSoE) and click the Open button.
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| PNOZ_m_EF _FtherCAT_FSoExml 7/15/2024 11:06 AM XML File
E SVBEON-INTIFSOE)_1Axis v02_0211xml  2/12/2025 %:33 AM XML File

EtherCAT XML Device descriptic ~

All supported description files (*xml;*.eds;*.dcf)
Device descri ptlon files (* devdesc.xml)
[} £l

Eth :rC AT XML Device d:rcrlptmn Configuration Files (*xml}
UL UUDT.0.

PROFIMET 1O Conflguratlon Flles (GSDML* xml)

Figure 14-77 Selecting the EtherCAT XML

h. The following messages will appear in the Device Library window during installation.
After confirming that there are no error warnings, click the Close button to exit the

Device Library window.
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S8 Device Repository *

Location:  System Repository ~ Edit Locations...
{D:\Inovance Control\InoProShop\CODESYS\Repository\Devices)

Installed device descriptions:

String for a fulltext search Vendor: | <Al vendaors> v Install...

MName A Uninstall

v
>
= C:\sers\Administrator\Desktop\SVESON-INT(FSOE)_1Axis_v02_0211.xml -
¥ Device Safety Drive” installed to device repository.
¥ Device "Safety Drive” installed to device repository.
& Device "SV6805 1Axis_02002" installed to device repository. Y]
< >

Figure 14-78 Messages

i. Read the IP port address of network port A in AC810 panel.

Network A information

192, 168. 1. 88

25%. 255, 250, 1)
152188 1.1

Figure 14-79 Network port A information

j. Set the IPv4 address of the computer to be on the same network segment as port A.

-369-



Appendix

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(®) Use the following IP address:

IP address: 192 .168 . 1 |.122 ‘
Subnet mask: 255 .255 .255). 0 |
Default gateway: . . . ‘

Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server: l . . . ‘

Alternate DNS server: l . . . ‘

[ validate settings upon exit | Advanced...

[oc ] conce
Figure 14-80 Setting the computer network segment

k. Check that the GateWay software icon on your computer's taskbar is in the started

Ca)
state . Double-click Device, and click Scan Network in the right interface.

@ pevice x

PLC shell

opcuA

Figure 14-81 Scanning the network

l. Double-click the AC810 device to complete the selection.
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Select Device X

Select the network path to the controller:
= .,Q'i. Gateway-1{scanning...) Device Name: Scan network.
ACB10 [0301.6058] [192.168.1.88] Gateway-1

Driver: Dig
TCP/IP

IP-Address:
localhost

Port:
1217

Cancel

Figure 14-82 Selecting the AC810 device

m. After AC810 is connected, the Device interface is shown.

Gateway

IP-Address: Device Name:
localhost AC810

Port: Device Address:
1217 0301.6058

DeviceIPAddress:
192.168.1.88

Target ID:
10F4 0810

Target Type:
4102

TargetVendor:
Shenzhen Inovance Technology

TargetVersion:
3.5.11.50

Figure 14-83 Connection between PC and AC810

n. It is recommended to scan devices in the FSoE network in the order of [Hot Reset]->
[Logout]-> [Scan Device]. The specific steps are as follows:

1). Double-click Network Configuration, select "EtherCAT master" for port C, and
unselect "ModbusTCP slave" for port A/port B.

-371-



Appendix

Devices ~ # x| [ oevi= ) o Network Configuration x
= 0 ssfetyTest ~||: ~gRefresh | Copy fPaste (i Delete $5)Undo (c} Redo | @ Import EDS File s Import GSD File (&) Import ECTFile | G ZoomIn G Zoom Out 80
BT —
e — G
Faut Dagnose. [JHodbus Master idodbus Slave [JFree Protocol

e
.
= € Application
2, DiferentiaMonitor
) Lorary Manager
18] pLc_pRG (RG)
2 58 oo

| YCou1 (13485)
[JModbus Haster
Sean
[JCAlopen Haster
| JEthernet (LAN A/LAN B)

Cikodbs P Hases

| EtherCAT (LAN ©)

[ttodbus Slave

- & mercar.c | /EtherCAT(AN )
8 evene » [JEthesCAT Haster
& M'],SN?C"'C = | /Etherlet/ TP (LAN &)
& oo [JEthestNet/IP Hsster []Ethestlet/IP Slave
u | Etherflet/TP (LAN B)

[CJEthesiet/IP Haster [Etherilet/IP Slave
| FProfinet (LAN A/LAN B)

[JProfinet Slave

[ ETHERCAT_C (EtherCAT Master Softh,
2 Softtoton General A Poo

Figure 14-84 Selecting AC810 as EtherCAT master

2). In the toolbar at the top of the interface, select Online -> Login.

m Debug  Tools

Window Help

[JFree Protacal

[iéelsec Haster

Alt+F3

Logout Cirl+Fa

Create boot application
Figure 14-85 Logging in

3). Select Yes for program download.

FTTT

IncProShop(V1.9.0.1)

replaced (PLC will stop running).

Click "ves' to download the latest code or ‘Mo’ to abort.

YES NO

Online Compare

Warning: An application 'Application’ is currently in RUN mode on the PLC. As
there is no matching compile information, this existing application needs to be

Details...

Figure 14-86 Downloading the program

4). In the toolbar at the top of the interface, select Online -> Hot Reset.
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S—

Online lgebug Tools Window Help

| Lodgin Alt+F3 g -
4 Logout Cirl+Fs

7 Create boot application

Download

2 B

Online Change

[

Downlad Project Information. ..

Source download to connected device

Multiple Dowrload. ..

)

of Reset cold
lo
Reset origin
He
Ire Simulation
al Security 3
SRCAT _C.Etherc... T

Figure 14-87 Hot reset

5). Select Yes to perform hot reset.

InoProShop(v1.9.0.1)

0 Do you really want to perform the operation 'Reset warm'?

| Yes Mo

Figure 14-88 Performing a hot reset operation

6). In the toolbar at the top of the interface, select Online -> Logout.
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Ignline Debug Tools Window Help

Loagin Alt+F3

@ Logout | Cirl+F3

Create boot application

Download

Online Change

Downlad Project Information. ..
Source download to connected device
Multiple Download. ..

Reset warm

Reset cold

Reset origin

Simulation

Security

T T CHame TT

Figure 14-89 Logging out

7). Right-click ETHERCAT_C and select Scan Device.

-374-



Appendix

M| ETHERCAT _C (EtherCAT Master SoftM. .. 1
& SoftMotion General Axis Pool

Paste

> Delete

Refactoring r
Properties...

Add Object

) Add Folder...
Add Device...
Disable Devices
Update Device...
[§ EditObject
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV...

Collapse Application

Figure 14-90 Scanning for devices under port C

8). Click the Scan Device button in the lower left corner to scan for FSoE network
devices. After the Pilz safety PLC and SV680S are found, click Copy Device in the
lower right corner.

Scan Device u] X
Alias Address New Alias Address AutolncAddress Infomation
o o
ite AL [ Show Di £ferences

Figure 14-91 Scanning for devices and copy them to project
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Aoz (Axi
9). If you need to configure axis control, double-click Axis “? @ under

the InoSV680S device. After configuring the axis, click the H button to save the
settings. Skip this step when using the object dictionary for control.

s Ads x
General Setting

| -
Homing Setting
Mapping

Commissioning

SM_Drive_ETC_GenericDSP402: 1/0
Mapping

SM_Drive_ETC_GenericDSP402:
IECobjects

Status.

Information

Unitin application

O pulse

Travel Distance

Omm  Oum  Omm  @dearee  Oinch
[ invert Direction
Command pulse count per motor rotation 26bit (67106964) | pulse/rew

@ Do not use gearbox

Work travel distance per motor rotation 360|  degressrev

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT)

Number of pulses [pulse] = * Travel distance Unit in application]

‘Work travel distance per motor rotation [LREAL]

O Use gearbox

Work travel distance per work rotation 360 degreesrev

(Please refer to the Modulo value in General Setting if the Axis type is Modulo mode)

Numerator of the gear ratio (the number of testh (5) in the following picture) 1

Denominator of the gear ratio (the number of teeth (4) in the following picture) 1

The Axis type is Linear mode

Figure 14-92 Setting axis parameters

10). Right-click InoSV680S and select Add Device.
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Sol b Al A

Information

=-[M] ETHERCAT C (EtherCAT Master SoftM. ..

- [ |nosves0s (sv6805]

. Axis (Axis)
", SoftMotion General Axis

PNOZ m EF EtherCAT_FSoE (PM...

Hll cut

» Delete

Properties...

3 Add Folder...

D"}l

g2 Copy

Paste

Refactoring »

Add Object

Disable Devices

Update Device...

Add SoftMotion CiA402 Axis

Add SoftMotionLight CiA402 Axis
Edit Object

Edit IO mapping

Import mappings from CSV...
Export mappings to C3V...

Collapse Application

Figure 14-93 Adding a safety drive device

11). Double-click the device named FSoE_noSR to complete the selection. After
successfully adding the safety drive device, click the Close button to exit the
current window to complete the FSoE network establishment.
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85! Add Device X

Wame | FSoE_noSRA |

Action

(® Append device () Insert device (O Update device

|Stnng for a fulltext search Vendor: | <aAll vendors> v
Vendor Version  Description
ousses
“therCAT
.R Module
Safety Drive Inovance 0 EtherCAT Module imported from Slave XML: SV680N-INT(FSOE)_1Axic

Inovance 0 EtherCAT Module imported from Slave XML: SV680S 1Axis_04002_FSo
Inovance |n IMTMMHMMMSMME“M

- 0 >

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

Eiuu: Safety Drive A
- - v

Append selected device as last child of
InoSVES0S

(¥hen this window opens, you can select another target mode in the navigator)

I Add Device | | Close

Figure 14-94 Selecting an XML file without SRA parameters

12). Double-click the PNOZ_m_EF_EtherCAT_FSoE device to view the PDO data
structure of pilzin ﬂle Process Data (PDO Settings) interface.

[EEr—— =

= @ o ooz umR0) ks ‘.m €t 3 Deete Collpae DiployAl - [ESBPAB] @700 sion 700 confg o0 Len OUBYE: 260
tDgs nyier 390
£ € s coassion roces Data(r00 ssttin)
B cocar ot ey | PO Nome e Subdex | Sz Tpe | Fhg | SM
= B pcioge Tabe Number we w0 v
= & nvplcation o wewwen w0 e
PR —— &l ouput 101600 16800 70 Mmoo

8 tirory Manager onine 10 1657000 16801 1 st

9 ric e 0re) K s e w0 e

= 8 ok Conursen coxonine K3 s e e

= & meonc " o M_28VTE I8V s e 20wt

&) enercar . EhercaT U Mzpng 23 w20 unT

Wby T S ISR ) e e - 1s

BherCAT EC Objects “ w0 e

“ wen e uaw

bed » 16s2000 15203 ) st

omton “ w0 v

“ s s e

“ s s v

Iz wean ey v

“ W wem o uewr

Figure 14-95 Pilz safety PDO Data structure

13). Right-click Application and select Add Object -> DUT...
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=-15) SefetyTest.project

= [ Device (ACB1X-0122-U0R0)
Q. Fault Diagnose

= 3 Netwark Configuration

Mg EthercaT Config

==l

Alarm configuration...

Gen o Application...
Prod ) Avis Group...

@ Camtable...

Star) ‘ CNC program...

@ Logical 1/0s...

BB Avic (Avic)

B
¥ DifferentialMonitol
i) Library Manager Paats
2 ricrrePrE) | & Cut
=& Task Configuratiol % Delete
=& ETHERCAT C
Refactoring »
&) ETHERCA
= @ MainTask  |[ Properties
&) P PRSI Add Object »
Resources List ) Add Folder
=W ETHERCAT_C (EtherCAT o
+ () PNOZ_m_EF Ethercaj () Edit Object
= 1nosve80s (sV6805 Collapse Application
FSoE_noSRA (Sa )
(@ Fsoe. Gofl 08 Logn

Figure 14-96 Create a data unit

14). Name the new structure FSOE_TYPE.
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@ AddAxisGroup(Inovance AxisGroup)...

@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...

Bl PersistentvarsvalueDetector. ..

&) rou...

]l

Edit

1
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Add DUT

6[: Create a new data unit type

Name

|FSOE_TYPE

Type
(®) Structure
[] Bxtends

Parameters

(_) Enumeration

() Alias
Base type >
(") Union

Figure 14-97 Setting data unit name and type

15). Define the structure according to Pilz's PDO data format.
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“# FSOE_TYPE X
1B TYPE FS0E TYEE :
2 STRUCT
3 byCmd : USINT;
4 bySafeData L : BYTE:
5 bySafeData H : BYTE:

uiCRC : UINT:
7 uiConnID : UINT:
END_STRUCT

] END TYFE
10 B

Figure 14-98 Defining structure variables

16). Double-click Device and select "Assign 10 addresses in sequence" in PLC settings.

Devices - 3 x (@ mosvesos (@ PNOZ_m_EF_EtherCAT_FSoE 93 FSOE_TYPE |4 pevice x
=8 Z ~
l ﬂ [Device (AC81X-0122-U0RD) I Communication Settings Application for /O handling: | Application v
Fault Diagnose
Applications PLC settings

= @ Network Configuration [] update 10 whilein stop
¥ EthercaT Config

= 0 PLC Loge Backup and Restore Behaviour for outputs in Stop: |Keep curent values v
- €} Application Always update variables: Disabled (update only if used in a task) v
¥ pifferentialMonitor
Edit Licenses...
¢ FSOE_TYPE (STRUCT) Users and Groups
) Lirary Manager Bus cyde optons
[E] PLc_PRG (PRG) Files Bus cycle task: <unspedified> v
= [ Task Configuration
= & emEReaT C sz Addtonal settngs
C.EtherC... Generate force variables for 10 mapping | | EnableDiagnosis fordevices
&) ETHERCAT_C.EtherC. fi bles f ford
-8 ManTask OPCUA
& Mam (] Show 10 warnings as errors Set I0Address by ind
& me e v e ress by index

Figure 14-99 Sequential allocation of 10 addresses

17). Double-click the PNOZ_m_EF_EtherCAT_FSoE device, locate the RPDO head
address of the safety PLC in the EtherCAT I/O mapping interface, and change it to

FEIIIEEEEIIIITE

Ve G 64 071 U il O 05407

Figure 14-100 Safety PLC slave RPDO mapping address

18). View the TPDO head address of the safety PLC in the EtherCAT /0O mapping
interface.

FEEEEISEESEEEETEEEE

Figure 14-101 Safety PLC slave TPDO mapping address

19). Double-click the InoSV680S device to view the head address of slave PDO
mapping FSoE in the EtherCAT I/0O mapping interface.
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Figure 14-102 SV680S

= 8 TasCanurston .
E carc coszattngs 8
B) EnERCAT C EtwrtaT Task 5

=& vanr AT 10 Mapoing
e [r—— .
D resorce it 2 3
- ] TR0 C AT st Sftr) . b
omation @

LIS IIIIIIII I

A acs hee)
2 Softoten Genere s ool

Torget veocity

onr

Doyt

FSOE_0SRA PSaE Slave Comnand
FS0E_poSRA STO A

FSOE rosRa sSH sats

FS0E oS 505 sctve
FSoE_o5RA SOIp acthe

FSoE_ oS SDinscte

FSOE osRA Bt

FSoE s Rastart
FSOE_oSRA SOC acte
FS0E_oShA S command scve

Figure 14-103 SV680S slave TPDO mapping address
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o ST3MTup paramerers{suy setng)
Copy slots
onitor Paste
Og FSOE_TYPE (STRUCT) Online £l
m Library Manager & cut 3
PLC_PRG (FRG) ¥ Delete CoE Online ,
= Task Configuration Refactoring 3
= @ ETHERCAT € EoEsettings )
- = jes...
&) ETHERCAT_C.Eth AREiism |
=g MainTask Hj Add Object I | AddAxisGroup(Inovance AxisGroup)...
B &) PLC_PRG ) Add Folder... Alarm configuration. ..
{22 Resources List ﬁ Edit Object e
= -[W] ETHERCAT_C (EtherCAT Master Sof]
* i) PNCZ_m_EF_EtherCAT_FSoE (P Colapse Application e G
= [{] 1nosve80S (SVE80S 1Axis_02003 @8 Login Cam table...
m FSoE_noSRA (Safety Drive) CMC program...
'y Aods (Pods) CMC settings...
"2 SoftMotion General Axis Pool
DuT...
External File...

Global Variable List...

Image Poal...

Interface...

Logical I/0s...

MNetwork Variable List {(Receiver)...
Metwaork Variable List (Sender). ..
Persistent Variables...

PersistentVarsValueDetector...

PoU... |

rreEREJeE R DEDSBRROEOES

POU for implicit checks...
Redpe Manager...

Symbol Configuration. ..
TextList...

Trace...

Trend recording manager...

Unit conversion. ..

Js | 58 Devices

Visuali

Visualization Manager...

wnfig Device Information Output] [@ Messages - Total 0 error(s), 0 war|

Figure 14-104 Adding a program organization unit

shown below.
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Add POU x

@ Create a new POU (Program Qrganization Unit)

Type

@ Program
() Function Block
Extends:

Implements:

Access specifier:
Method implementation language:
Continuous Function Chart (CFC) e

() Function
Return type:

Implementation language:
Structured Text (5T) e

Add || Cancel |

Figure 14-105 Selecting POU properties

22). Right-click EHERCAT_C under "Task Configuration" and select Add Object ->
Program Call.
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=Bl PLE Logic
= u Application
& pifferentialMonitor
¢ FSOE_TYPE (STRUCT)
m Library Manager
MAPPING_PRG (PRG)
PLC_PRG (PRG)

= Copy 1
=g MairTask Paste
HFHPICPRE | % cut
[ Resources List S Delete
=-[M] ETHERCAT_C (EtherCAT Mast
#- ) PNOZ_m_EF_EthercAT F| = Go To Definition
= ﬂj InoSY6B0S (SVEB8051Axis E Browse Cross References
[ FsoE_nosrA (safety Refactoring '
H&P axis (Axis) |
. SoftMotion General Axis Pool (= Properties...
] Add Object I 4 |@ Program call... I"
Add Felder...
[ EditObject
Collapse Application

Figure 14-106 Adding a bus task program

23). Click the "..." button on the right side of the Program Call window, find the
previously created program under Application, and double-click it to add it to the

bus task.

Add Program call

] #prosrma

| POU to call:

Comment:

Input Assistant

Text Search Categories

Programs

Origin

Figure 14-107 Adding a new program to the bus task

-385-



Appendix

Add Program call

@ A program call

POU to call:

|M.ﬁ.PP'ING_PF-'.G

Comment:

Add

Cancel

Figure 14-108 Adding a new program to the bus task

24). Create new structure variables in the program, and use AT to point them to the
head address of each slave PDO mapping FSOE, and establish the PDO data

connection between SV680S and safety PLC through a value assignment

statement.
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B Network Configuration [ 1nesvesos MAPPING_PRG X

PROGRAM MRFFING_ER!
2 VAR
PNOZ_S5lotl_Out AT 20B20 :
PNOZ_5lotl_In AT 3IB32
5 SVes0N_Slotl_sut AT 30B44
€ SVes0N_Slotl_In AT $IB72 :
7 | END_VAR

SVES0N_Slotl_Out := PNOZ_Slotl_Im;
()

3 ENOZ_Slotl_Out := SVE30N_Slotl In;
Figure 14-109 Defining structure variables and assign values

b -

25). Click the == button to compile the program. After compilation, click the “';
button to log in, and click the Yes button in the pop-up window to download the
program.

InoProShop(V1.9.0.1) >

Warning: The application 'Application’ is currently in RUN mode on the PLC,
However, do you want to download the latest code changes? (Warning:PLC will
stop running)

i\ [o] Online Compare Details...

Figure 14-110 Logging in and downloading the program

26). When the download is complete, click 4 to run the program. After a safety bus
connection is established, the servo drive panel displays 8xry. If you check the
current CMD of the master station and the slave station in the EtherCAT 1/O
mapping of the slave station device, you can see that the issued commands are all
0x36, which is 54 in decimal. If the current CMD of the master station and the slave
station is always fluctuating, check whether H20.01 of the drive is configured to "3-
FSOE trigger nSRA", and whether the knob address on the safety card is consistent
with the FSoE slave address set in "Programming and Downloading - 2.
Configuring slave information - Step C".
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@ PHoz_m_cr_ethercaT_rsor x ([ mesvens | mermorc |

Find Fite Show sl - sace

Mopping  Channel CurmentVolue Prepared Volue Uit Descrption

Seonenthurber
FSOE_M_BYTE_IN_ZBYTE_OUT FSOE _FSo Save OO

sameters(500 Seting)

EthercaTIEC et

s

formation

FEEEFFEEELISIISIISITE

Vet Outpt 104111

Figure 14-111 Master-slave CMD value after establishing safety bus connection

FAQ
1. PLC program modification/download
To modify the program in the Pilz safety PLC, or to download a program in the Pilz safety
PLC, you need to open the corresponding project in the PNOZmulti Configurator
software.

2 Untitled0* - PNOZmulti Configurator
Project Edit Tools Windows Help

T9 New Ctrl+N
= Open... Ctrl+O
Close Ctrl+W
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« PILZ » Project » SafetyTest v U | Search SafetyTest =)
New folder =- m 0
~ ~ o
Name Date modified
; Backup 7/25/2025 9:38 AM
bin 1/25/2025 9:38 AM
5 Project Data 1/25/2025 9:38 AM
. PVISOPCData 7/28/2025 9:48 AM
° Translations 7/25/2025 9:38 AM
»* SafetyTest. mpnoz2 7/25/2025 2:42 PM
v < >
File name: H v | *.mpnoz;*.mpnoz2 ~

After opening the project, you only need to enter the password of any level. See
"Programming and Downloading - 1. Creating a Project - Step h" for details on
passwords of all levels.

< Login X
Login
Select level: Level 1 B

Enter password: |:|
Cancel Help

After login, modify functions as needed in the user program or module program and

=
press Ctrl+ S on the keyboard or the ['3] button on the upper left corner of the
interface to save the current project, and download the program according to the steps
in "Programming and Downloading - 4. Program Downloading" to the PLC. If you don't

need to modify the program, just follow the steps in "Programming and Downloading - 4.
Program Downloading" directly.

-389-



Appendix

2. When the following window pops up in the program download step, you can check
according to steps a-d.

Q‘ PNOZmulti Configurator X

@ Cannot communicate with the PNOZmulti hardware.
Check hardware is connected and power is switched on.

a. Check that the network cable is properly connected to the PC network port and the X1
interface of the PNOZ m B1 module.

b. Check that the IP address selected by the software panel is consistent with the IP
address in the safety PLC.

. Check whether the IPV4 address of the PC is in the same network segment as the IP
address in the PLC.
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.
O tically
IP address: 192 .168 . 0 . 1
Subnet mask: 255 .255 255 . 0
— ]

Obtain DNS server address automatically

(@) Usg the following DNS server addresses:

Breferred DNS server: L. ]

alternate DN sever: [

[ validate settings upon exit ‘ Advanced. .. ‘
o]0 ol |

d. Check that the computer has the TwinCAT software opened or activated in the

-

background - .
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If everything is OK, but the online connection still cannot be established, restart the
computer and the safety PLC and try to establish the online connection again.

3. Unable to establish safety bus connection
a. Check whether there is a red light flashing on the Pilz safety PLC. The red light flashing
means that the PLC is currently faulty and is in STOP state. The safety program cannot

run.

b. Press the scroll wheel to check why the safety program stopped. In this case, the error
message is that the project is not reset.

FROJECT MOT
i|rESET
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C. Go back to the menu bar and select System mode.

fenu

d. Select Stop system under "System mode", and press and hold the scroll wheel for 4
seconds until the countdown at the upper right corner shows 0.
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e. After selection, the system will automatically enter the following interface. At this
time, the system state ST changes from RUN to STOP.

-393-



Appendix

[ 2103,

iag
Fault

f. Go back to the menu bar and select Project.
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Device info

g. Select Reset under Project, and press and hold the scroll wheel for 4 seconds until
the countdown in the upper right corner shows 0.
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Froject

Selech

h. After the selection, the system will automatically enter the following interface. At this
time, the display values of FS and ST are both RUN, the blinking red indicator is off,
and the safety program can run normally.

Note: If the reason for stopping the safety program is CONFIGURATION, check whether
the hardware connection between the basic module, safety bus communication module
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and safety input/output module is loose. Reconnect them securely and power on the Pilz
safety PLC again to eliminate the fault.

14.3 DIDO Function Assignment [Functional Safety N]

Table 14-1 DI Function Assignment

Value Name Function Name Description
01 STO command STO trigger command 0: STO active
1: STO deselected
02 SBC command SBC trigger command 0: SBC active
1: SBC deselected
03 SS1 command SS1 trigger command 0: SSLactive
1: SS1 deselected
04 SS2 command SS2 trigger command 0: 552 active
1: SS2 deselected
05 SLS1 command SLS1 trigger command 0: SLSL active
1: SLS1 deselected
06 SLS2 command SLS2 trigger command 0: SLS2 active
1: SLS2 deselected
07 SLS3 command SLS3 trigger command 0: SLS3 active
1: SLS3 deselected
08 SLS4 command SLS4 trigger command 0: SLS4 active
1: SLS4 deselected
X 0: Active, forward rotation prohibited
09 SDIp command SDIp trigger command )
1: Canceled, forward rotation allowed
. 0: Active, reverse rotation prohibited
10 SDIn command SDIn trigger command .
1: Canceled, reverse rotation allowed
1 ACK command ACK trigger command 0: ACK deselected
1: ACK active
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Table 14-2 DO Function Assignment

Value Name Function Name Description
. . 0: Normal state
01 STO Active STO active
1: STO state
. . 0: Normal state
02 SBC Active SBC active
1: SBC state
0: SS1 inactive
03 SS1 Active SS1 active
1: SS1 stop state
04 —— 552 acti 0: SS2 inactive
ctive active 1: SS2 stop state
LS1 Acti LS1 acti 0: Normal state
0 SLS1 Active SLSLactive 1: SLS1 monitoring state
06 SLS2 Acti SLS2 acti 0: Normal state
ctive active 1: SLS2 monitoring state
o7 SLS3 Acti SLS3 acti 0: Normal state
ctive active 1: SLS3 monitoring state
08 SLS4 Acti SLS4 acti 0: Normal state
ctive active 1: SLS4 monitoring state
0: Inactive, motor is not rotating forward
09 SDIp Status SDIp state i k K
1: Active, motor is rotating forward
0: Inactive, motor is not rotating reversely
10 SDIn Status SDIn state . . .
1: Active, motor is rotating reversely
. . 0: SOS inactive
11 SOS Active SOS active .
1: SOS active
. . 0: Out of SSM limit
12 SSM Active SSM active . L
1: Within SSM limit
i . 0: SS1-rinactive
13 SS1-r Active SS1-r active )
1: SS1-r active state
i X 0: SS2-r inactive
14 SS2-r Active SS2-r active )
1: SS2-r active
Note

The DIDO function can only be used in the local mode. The bus mode automatically shields
the DIDO function, and will not diagnose whether the DIDO hardware circuit fails.
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