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Introduction

Thank you for purchasing a G9SP-series Safety Controller. This manual contains information required to
use the G9SP-series Controller. Please thoroughly read and understand this manual before you use the
G9SP-series Controller.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

* Personnel in charge of installing FA systems.
* Personnel in charge of designing FA systems.
* Personnel in charge of managing FA systems and facilities.

* Personnel in charge of qualifications and authority in all phases, including system design, installation,
operation, maintenance, and disposal.
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Manual Configuration

Information on the operation of G9SP-series Safety Controllers is provided in the following manuals.
Refer to the specific manual depending on the information that is required.

Manual name Contents Cat. No.

G9SP-series Safety | This manual provides detailed specifications and describes functions 2922
Controller Operation | and application methods for the G9SP-series Controller in detail.
Manual (this manual)

G9SP-series Safety | This manual describes the safety programming methods, provides the | Z923
Controller Instructions | specifications, and describes the functions and operating methods of the
Reference Manual G9SP-series Controllers.

G9SP-series Safety | This manual provides sample ladder programming and describes how to | 2924
Controller Host Con- | connect to a Standard PLC from another manufacturer using the com-
nection Manual munications functionality of the G9SP-series Controller's Option Board.
The procedure for connecting to a Standard PLC from another manufac-
turer is described in the G9SP Operation Manual.

This manual m m
e

System G9SP-series Safety Controller G9SP-series Safety Controller Instructions G9SP-series Safety Controller
4 N . Operation Manual Reference Manual Host Connection Manual
configuration (Cat. No. Z922) (Cat. No. 2923) (Cat. No. Z924)
1 settings Note: Provided only as a PDF file.
 Unit type, nomenclature, and specifications
« Configuring hardware
« Calculating safety response performance
Installation
and Wiring
« Precautions for installation in a panel
« Performing power supply wiring
« Performing I/0 wiring
Support
Software
3 Startup
« Installing the Support Software (G9SP
Configurator)
« Starting the Support Software
Software

settings and
programming

[=]

* Creating configuration data in the

Support Soft L « Safety logic programming

« Function block operation specifications

Control
PLC
Design
. * Setting the control PLC to « Sample ladder programming for the
Checking communicate with the GOSP control PLC
and
debugging
IEI operation
« Downloading configuration data to the
G9SP
« Checking operation using the Support
Operation Software
and

Maintenance

[~

* Replacement at G9SP failure
« Updating the configuration data in the
G9SP

Troubleshooting

« Corrective measures and error codes
for troubleshooting
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Terms and Conditions Agreement

Warranty, Limitations of Liability

Warranties

® Exclusive Warranty

@ Limitations

® Buyer Remedy

Limitation on
Liability; Etc

Omron’s exclusive warranty is that the Products will be free from defects in
materials and workmanship for a period of twelve months from the date of
sale by Omron (or such other period expressed in writing by Omron). Omron
disclaims all other warranties, express or implied.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR
IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS. BUYER
ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PROD-
UCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims
or expenses based on infringement by the Products or otherwise of any intel-
lectual property right.

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace
(in the form originally shipped with Buyer responsible for labor charges for
removal or replacement thereof) the non-complying Product, (ii) repair the
non-complying Product, or (iii) repay or credit Buyer an amount equal to the
purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or
expenses regarding the Products unless Omron’s analysis confirms that the
Products were properly handled, stored, installed and maintained and not
subject to contamination, abuse, misuse or inappropriate modification. Return
of any Products by Buyer must be approved in writing by Omron before ship-
ment. Omron Companies shall not be liable for the suitability or unsuitability or
the results from the use of Products in combination with any electrical or elec-
tronic components, circuits, system assemblies or any other materials or sub-
stances or environments. Any advice, recommendations or information given
orally or in writing, are not to be construed as an amendment or addition to the
above warranty.

See http://www.omron.com/global/ or contact your Omron representative for
published information.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR
PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH
THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.
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Application Considerations

Suitability of Use

Programmable
Products

Disclaimers

Performance Data

Change in
Specifications

Errors and Omissions

xiv

Omron Companies shall not be responsible for conformity with any standards,
codes or regulations which apply to the combination of the Product in the
Buyer’s application or use of the Product. At Buyer’s request, Omron will pro-
vide applicable third party certification documents identifying ratings and limi-
tations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in com-
bination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of

the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERI-
OUS RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Omron Companies shall not be responsible for the user's programming of a
programmable Product, or any consequence thereof.

Data presented in Omron Company websites, catalogs and other materials is
provided as a guide for the user in determining suitability and does not consti-
tute a warranty. It may represent the result of Omron’s test conditions, and the
user must correlate it to actual application requirements. Actual performance
is subject to the Omron’s Warranty and Limitations of Liability.

Product specifications and accessories may be changed at any time based on
improvements and other reasons. It is our practice to change part numbers
when published ratings or features are changed, or when significant construc-
tion changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your application. Please con-
sult with your Omron’s representative at any time to confirm actual specifica-
tions of purchased Product.

Information presented by Omron Companies has been checked and is
believed to be accurate; however, no responsibility is assumed for clerical,
typographical or proofreading errors or omissions.



Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of a
G9SP-series Controller. The safety precautions that are provided are extremely important to safety.
Always read and heed the information provided in all safety precautions.

The keywords and their definitions are as given below.

Indicates a potentially hazardous situation which, if not avoided,
will result in minor or moderate injury, or may result in serious
injury or death. Additionally there may be significant property
damage.

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury or in property damage.

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure using the product safely.

Ll’l Precautions for Correct Use
Indicates precautions on what to do and what not to do to ensure proper operation and performance.

Symbols

The circle and slash symbol indicates operations that you must not do.
The specific operation is shown in the circle and explained in text.

The filled circle symbol indicates operations that you must do. The
specific operation is shown in the circle and explained in text. This
example shows a general precaution for something that you must do.

XV



/N\ WARNING

This is the Operation Manual for the G9SP-series Safety Controllers.

Obey the following warnings during system construction to ensure that safety-related components are configured to
enable the system functions to sufficiently operate.

@ Risk Assessment

The proper use of the safety devices described in this manual as they relate to installation conditions and mechanical
performance and functions is a prerequisite for its use.

When selecting or using the safety devices, risk assessment must be performed during the development stage of the
equipment or facilities to identify potential danger factors in equipment or facilities in which the safety devices are to be
applied. Suitable safety devices must be selected under the guidance of a sufficient risk assessment system. An insuf-
ficient risk assessment system may result in the selection of unsuitable safety devices.

¢ Typical related international standards: ISO 14121, Safety of Machinery -- Principles of Risk Assessment

@ Safety Measures

When using this safety device to build systems containing safety-related components for equipment or facilities, the
system must be designed with the full understanding of and conformance to international standards, such as those
listed below, and/or standards in related industries.

» Typical related international standards: ISO/DIS 12100, Safety of Machinery -- Basic Concepts and General
Principles for Design

IEC 61508, Safety Standard for Safety Instrumented Systems (Functional Safety of Electrical/Elec-
tronic/Programmable Electronic Safety-related Systems)

@ Role of Safety Devices

The safety devices are provided with safety functions and mechanisms as stipulated in relevant standards, but suit-
able designs must be used to enable these functions and mechanisms to operate properly inside system constructions
containing safety-related components. Build systems that enable these functions and mechanisms to perform prop-
erly, based on a full understanding of their operation.

 Typical related international standards: ISO 14119, Safety of machinery -- Interlocking devices associated with
guards -- Principles for design and selection

@ Installation of Safety Devices

The construction and installation of systems with safety-related components for equipment or facilities must be per-
formed by technicians who have received suitable training.

* Typical related international standards: ISO/DIS 12100, Safety of Machinery -- Basic Concepts and General
Principles for Design

IEC 61508, Safety Standard for Safety Instrumented Systems (Functional Safety of Electrical/Elec-
tronic/Programmable Electronic Safety-related Systems)

@ Compliance with Laws and Regulations

This safety device conforms to the relevant regulations and standards, but make sure that it is used in compliance with
local regulations and standards for the equipment or facilities in which it is applied.

* Typical related international standards: IEC 60204, Safety of Machinery -- Electrical Equipment of Machines

@ Observing Precautions for Use

When putting the selected safety device to actual use, heed the specifications and precautions in this manual and
those in the instruction manual that comes with the product. Using a product in a manner that deviates from these
specifications and precautions will lead to unexpected failures in equipment or devices, and to damage that results
from such failures, due to insufficient operating functions in safety-related components.

@ Moving or Transferring Devices or Equipment

When moving or transferring devices or equipment, be sure to include this manual to ensure that the person to whom
the device or equipment is being moved or transferred will be able to operate it properly.
* Typical related international standards: ISO/DIS 12100, Safety of Machinery -- Basic Concepts and General
Principles for Design
IEC 61508, Safety Standard for Safety Instrumented Systems (Functional Safety of Electrical/Elec-
tronic/Programmable Electronic Safety-related Systems)
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/N\ WARNING

Electric shock may occur. Do not touch any terminals while power is being supplied.

Serious injury may possibly occur due to loss of required safety functions. Do not use the
G9SP-series Controller's test outputs or standard outputs as safety outputs.

Serious injury may possibly occur due to loss of required safety functions. Do not use the
G9SP-series Controller's network data as safety data.

Serious injury may possibly occur due to loss of required safety functions. Do not use indica-
tors on the G9SP-series Controller for safety operations.

Serious injury may possibly occur due to breakdown of safety outputs or test outputs. Do not
connect loads beyond the rated values to the safety outputs and test outputs.

Serious injury may possibly occur due to loss of required safety functions. Wire the GOSP-
series Controller properly so that the 24VDC line does NOT touch the outputs accidentally or
unintentionally.

Serious injury may possibly occur due to loss of required safety functions. Ground the OV line
of the power supply for external output devices so that the devices do NOT turn ON when the
safety output line or the test output line is grounded.

Serious injury may possibly occur due to loss of required safety functions. Perform user testing
and confirm that all of the G9SP-series Controller’s configuration data and operation is correct
before starting system operation.

Serious injury may possibly occur due to loss of required safety functions. When replacing a
G9SP-series Controller, confirm the model of the Controller is correct and configure the
replacement Controller suitably and confirm that it operates correctly.

Serious injury may possibly occur due to loss of required safety functions. Once the data has
been restored from the Memory Cassette, check that the configuration data of the G9SP-series
Controller is correct in that it operates properly and carry out the validation testing (User Test-

ing).

Outputs may operate, possibly resulting in serious injury. Take sufficient safety measures
before force-setting or force-resetting variables in the program.

Serious injury may possibly occur due to loss of required safety functions. Use devices and
parts related to safety functions according to legal regulations in the applicable country. Use
certified items compliant with safety standards corresponding to the intended application.

i1 ) %)%,
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xviii

I Security Measures

/N\ WARNING

Install the latest commercial-quality antivirus software on the computer connected to the con-
trol system and maintain to keep the software up-to-date.

Security measures to prevent unauthorized access
Take the following measures to prevent unauthorized access to our products.

¢ Install physical controls so that only authorized personnel can access control systems and
equipment.

* Reduce connections to control systems and equipment via networks to prevent access from
untrusted devices.

e Install firewalls to shut down unused communications ports and limit communications hosts
and isolate control systems and equipment from the IT network.

¢ Use a virtual private network (VPN) for remote access to control systems and equipment.

* Adopt multifactor authentication to devices with remote access to control systems and equip-
ment.

* Set strong passwords and change them frequently.

* Scan virus to ensure safety of USB drives or other external storages before connecting them
to control systems and equipment.

Data input and output protection

Validate backups and ranges to cope with unintentional modification of input/output data to
control systems and equipment.

» Checking the scope of data

* Checking validity of backups and preparing data for restore in case of falsification and abnor-
malities

» Safety design, such as emergency shutdown and fail-soft operation in case of data tampering
and abnormalities

Data recovery
Backup data and keep the data up-to-date periodically to prepare for data loss.

When using an intranet environment through a global address, connecting to an unauthorized
terminal such as a SCADA, HMI or to an unauthorized server may result in network security
issues such as spoofing and tampering. You must take sufficient measures such as restricting
access to the terminal, using a terminal equipped with a secure function, and locking the instal-
lation area by yourself.

When constructing an intranet, communication failure may occur due to cable disconnection or
the influence of unauthorized network equipment. Take adequate measures, such as restrict-
ing physical access to network devices, by means such as locking the installation area.

When using a device equipped with the SD Memory Card function, there is a security risk that
a third party may acquire, alter, or replace the files and data in the removable media by remov-
ing the removable media or unmounting the removable media. Please take sufficient mea-
sures, such as restricting physical access to the Controller or taking appropriate management
measures for removable media, by means of locking the installation area, entrance manage-
ment, etc., by yourself.

eSO &




Precautions for Safe Use

®Handling

Do not drop the G9SP-series Controller or subject it to excessive vibration or mechanical shock. The
G9SP-series Controller may be damaged and may not function properly.

@Installation and Storage Environment

Do not use or store the G9SP-series Controller in any of the following locations:
* Locations subject to direct sunlight

* Locations subject to temperatures or humidity outside the range specified in the
specifications

* Locations subject to condensation as the result of severe changes in temperature

e Locations subject to corrosive or flammable gases

* Locations subject to dust (especially iron dust) or salts

* | ocations subject to water, oil, or chemicals

* Locations subject to shock or vibration
Take appropriate and sufficient measures when installing systems in the following locations. Inappropri-
ate and insufficient measures may result in malfunction.

* Locations subject to static electricity or other forms of noise

¢ L ocations subject to strong electromagnetic fields

* Locations subject to possible exposure to radioactivity

* Locations close to power supplies
This is a class A product designed for use in industrial environments. In residential areas it may cause

radio interference, in which case the user may be required to take adequate measures to reduce inter-
ference.

@ Installation and Mounting

* Use the G9SP-series Controller within an enclosure with IP54 protection or higher according to IEC/
EN 60529.

* Use DIN Track (TH35-7.5/TH35-15 according to IEC 60715) or M4 screws with a tightening torque of
1.2 N-m (10.5 Ib-in) to install the G9SP-series Controller into the control panel.

* Mount the G9SP-series Controller to the DIN Track using PFP-M End Plates (not included with the
G9SP-series Controller) to prevent it from falling off the DIN Track because of vibration. Correctly
mount all Units to DIN Track.

¢ Install the G9SP-series Controller in the vertical direction shown below to ensure adequate cooling.

¢ Space must be provided around the G9SP-series Controller, at least 20 mm from its side surfaces and
at least 50 mm from its top and bottom surfaces, for ventilation, wiring and Unit replacement.

* Be sure to lock all locking mechanisms, such as those on 1/O terminal blocks and connectors, before
attempting to use the G9SP-series Controller.
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Turn OFF the power supply before performing any of the following.
* Connecting or disconnecting Expansion I/O Units, Option Boards, or any other Units
¢ Assembling the G9SP-series Controller
* Connecting cables or wiring
¢ Connecting or removing terminal blocks

@ Installation and Wiring
¢ Use the following to wire external I/O devices to the G9SP-series Controller.

Solid wire 0.32 to 0.82 mm? AWG22 to AWG18
0.32 to 0.5 mm? AWG22 to AWG20*1

Stranded wire 0.5 to 1.3 mm? AWG20 to AWG16
0.5 to 0.82 mm? AWG20 to AWG18*1

*1: When wiring two wires to one terminal. Use two wires of the same type and thickness.
* M3 self-rising screws are used for all screw terminals.
e Tighten the terminal block screws to a torque of 0.5 N-m (4.4 Ib-in).

* Disconnect the G9SP-series Controller from the power supply before starting wiring. Devices con-
nected to the G9SP-series Controller may operate unexpectedly.

* Properly apply the specified voltage to the G9SP-series Controller inputs. Applying an inappropriate
DC voltage or any AC voltage will cause the G9SP-series Controller to fail.

* Be sure to separate the communications cables and I/O cables from high-voltage/high-current lines.

* Be cautious not to get your fingers caught when attaching connectors to the plugs on the G9SP-series
Controller.

* Incorrect wiring may lead to loss of safety functions. Wire conductors correctly and verify the operation
of the G9SP-series Controller before using the system in which the G9SP-series Controller is incorpo-
rated.

* Lock the connectors on Option Units or Expansion I/O Units before using the Units.

* After wiring is completed, be sure to remove the label for wire clip entry prevention from the G9SP-
series Controller to enable heat to escape for proper cooling.

* Do not ground the 24-V side of the power supply to the G9SP-series Controller. If you do so, an
unwanted current flow shown in the following diagram may occur when you connect a computer or
other peripheral device.

G9SP Peripheral device

Power supply circuit

USB cable

oV

_l oV
_____________ Se V=

¢ Connect no more than the specified number of Expansion 1/O Units.



® Power Supply Selection
Use a DC power supply satisfying the following requirements.

¢ The secondary circuit of the DC power supply must be isolated from the primary cir-
cuit by double insulation or reinforced insulation.

* The output characteristic requirements defined in UL 508 for class 2 circuits or con-
trol voltage current circuits are satisfied.

¢ The output hold time must be 20 ms or longer.
¢ The DC power supply must be an SELV power supply that satisfies the requirements
of IEC/EN 60950-1 and EN 50178.
@ Periodic Inspections and Maintenance

 Disconnect the G9SP-series Controller from the power supply before replacing the Controller. Devices
connected to the G9SP-series Controller may operate unexpectedly.

* Do not disassemble, repair, or modify the G9SP-series Controller. Doing so may lead to loss of safety
functions.

@ Disposal
Be cautious not to injure yourself when dismantling the G9SP-series Controller.
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Precautions for Compliance with UL
Standards and CSA Standards

xxii

Use the following installation information instead of the general information in the instruction manual in
order to use the product under certified conditions of UL and CSA when the product is installed in the
USA or Canada. These conditions are required by NFPA 70 (National Electrical Code in the USA) and
Part 1 of the Canadian Electrical Code in Canada and may vary from information given in the product
manuals or safety precautions. G9SP-series Controllers have not been evaluated by UL as Programma-
ble Safety Controllers, and the Safety functions of these devices have not been evaluated by UL as well.

e Surrounding air temperature: 55°C

* Do not use crimp terminals for field wiring.

e The DC power supply must satisfy the requirements for an isolated power supply
with external 8 A overcurrent protection.

* Do not use the +5 V output from the CP1W-CIFO1 for anything other than the NT-
ALOO1.

* A G9SP-series Controller has two sets of power supply terminals, one for the main
power and one for I/O power. Connect both of them to the same power source.

@ Ratings
Controller Rating for UL
G9SP-N20S Source: 24 V dc, 500 mA, isolated source

Input: 24 V dc, 6 mA /P, 20 points
Output: 24 V dc (GEN) (P.D.), 0.8 A /P, 8 points

Rated total currents of So0 to 3, So4 to 7 are 1.6 A each
Test Output:

TO - T2: 24 V dc (GEN), 100 mA

T3: 24 V dc (GEN)(TUN), 300 mA

T4, T5: 24 V dc (GEN), 30 mA

Rated total currents of TO — T2, T4 and T5 are 120 mA

G9SP-N10D Source: 24 V dc, 500 mA, isolated source
Input: 24 V dc, 6 mA, 10 points
Output: 24 V dc (GEN) (P.D.), 0.8 A /P, 16 points
Rated total currents of So0 to 3, So4 to 7, So8 to 11, So12 to So15 are 1.2 A each
Test Output:
TO - T2: 24 V dc (GEN), 60 mA
T3: 24 V dc (GEN)(TUN), 300 mA
T4, T5: 24 V dc (GEN), 30 mA
Rated total currents of TO — T2, T4 and T5 are 60 mA

G9SP-N10S Source: 24 V dc, 400 mA, isolated source
Input: 24 V dc, 6 mA /P, 10 points
Output: 24 V dc (GEN) (P.D.), 0.8 A/P, 1.6 A /Unit, 4 points
Test Output:
TO, T1: 24 V dc (GEN), 60 mA
T2: 24 V dc (GEN), 30 mA
T3: 24 V dc (GEN)(TUN), 300 mA
Rated total currents of TO — T2 are 60 mA
Standard Output: 24 V dc (GEN), 100 mA, 4 points

@ TERMINAL MARKINGS

Terminals Function
V1/G1 Power supply terminals for Internal/Input circuits (24 VDC).
V2/G2 Power supply terminals for output circuits (24 VDC).
NC Not used (Do not connect)
Si0 to Si19 Input terminals
TOto T5 Test output terminals
So0 to So15 Output terminals
00 to O3 Standard output terminals




Regulations and Standards

The G9SP-series Controller has obtained certification for the following standards.

Certifying body | Standards

TUV Rheinland ¢ EN ISO 13849-1:2015 ¢ EN 60204-1
* ENISO 13849-2 e NFPA 79
e |EC 61508 parts 1-7 ¢ ANSI RIA 15.06
e EN 62061 e ANSI B11.19
e [EC61131-2 ¢ ANSI/UL 1998
¢ EN ISO 13850

UL e UL508 e CSA C22.2 No.142

KOSHA e S Mark*1

Others * CE Marking
e C-Tick mark

*1 The G9SP-series Controller (version 1.1 or later) and the Expansion I/O Units have been certified for
the KOSHA S Mark.
Using a G9SP-series Controller enables building a safety control system that satisfy the following:

* Requirements for SIL 3 (Safety Integrity Level 3) in IEC 61508, IEC/EN 62061,
Safety Standard for Safety Instrumented Systems (Functional Safety of Electrical/
Electronic/Programmable Electronic Safety-related Systems)

* Requirements for PLe (Performance Level e) and for safety category 4 in EN
ISO13849-1

Compliance with EC Directives

I Applicable Directives

¢ EMC Directive (2014/30/EU)
* Machinery Directive (2006/42/EC)

I Concepts

@® EMC Directive

OMRON electrical devices are built into other components or equipment. OMRON therefore pursues
compliance with the related EMC standards so that they can be more easily built into other devices or
the equipment.”

OMRON cannot confirm compliance in the customer's actual application, however, because the cus-
tomer may use a variety of components and equipment, and EMC performance depends on the configu-
ration, wiring, and arrangement of the equipment and control panel into which a product applicable to
EC Directives is incorporated. Therefore, whether the products conform to the standards in the system
used by the customer must be checked by the customer.
* Applicable EMC (Electromagnetic Compatibility) standards are as follows: EN
61000-6-2 for EMS (Electromagnetic Susceptibility) and EN 61000-6-4 for Electro-
magnetic Interference (10-m regulations applied for EN 61000-6-4 radiated emis-
sion).
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® Machinery Directive

The Machinery Directive requires ensuring the required safety for safety components used for machin-
ery safety.

Applicable standards: EN ISO 13849-1:2015 and IEC/EN 62061 SIL CL3

® Conformance to EC Directives

The G9SP-series Controller complies with EC Directives. To ensure that the machine or device in which
the G9SP-series Controller is used complies with EC Directives, the following requirements must be
met.

¢ Make sure that the DC power supply connected to a DC Power Supply Unit or I/O
Unit satisfies the following conditions.

¢ There is double insulation or reinforced insulation between the primary cir-
cuit and secondary circuit.

* An isolated power supply that is limited to a current of 8 A or lower must be
used.

e The output hold time is 20 ms min.

e The power supply is a SELV power supply that satisfies requirements in
IEC/EN 60950-1 and EN 50178.

e G9SP-series products that comply with the EC Directives also comply with the
Generic Emission Standard (EN 61000-6-4) for EMI. The radiated emission charac-
teristics (10-m regulations), however, may depend on the configuration of the control
panel that is used and the relation to and wiring with other connected devices. Even
through the G9SP-series Controller complies with EC Directives, the customer must
confirm that the overall machinery and equipment in which the G9SP-series Control-
ler is used complies with the EC Directives.

EN ISO 13849-1 and IEC/EN 62061 Compliance

EN ISO 13849-1 and IEC/EN 62061 require process management to avoid system interference and to
simplify reading, understanding, testing, and maintaining software. This is required in all phases of the
life cycle of software programming and software design (e.g., basic software design, safety circuit sys-
tem design, and software upgrades) in safety control systems to be developed using safety controllers.
Therefore, process management is required for design and development of software for facilities and
equipment that use the function blocks provided in the Safety Controller.

The customer must implement measures to ensure compliance with these standards.

To obtain the reliability data for safety of machinery to verify the safety performance of your equipment,
go to the following URL: http://www.ia.omron.com/support/sistemalibrary/index.html.

Conformance to KC Certification
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Glossary

The following terms are used in this manual to describe the function blocks of the G9SP-series Safety

Controllers.

I Terminology

Term Definition
Safety Describes a device, function, data, or other element for which special safety measures
have been implemented for use in Safety Controls.
Standard Describes a device, function, data, or other element that is used in Standard Controls.

Used to differentiate from devices, functions, data, or other elements for which special
safety measures have been implemented for use in Safety Controls.

Safety Controller

A highly reliable controller that is used in Safety Controls.

Standard PLC

A programmable controller (PLC) that is used for general controls.
Used to differentiate from a PLC used for Safety Controls.

Expansion 1/0 Unit

The name of the CP1W-20EDT(-1) and CP1W-32ET(-1).

Some of the OMRON CP1-series Expansion 1/0 Units can be used in a G9SP-series
Controller. Expansion I/O Units are connected to a G9SP-series Controller to increase
the number of Standard I/O points.

Option Board

The name of the CP1W-CIF01 and CP1W-CIF41.

Some of the OMRON CP1-series Option Boards can be used in a G9SP-series Control-
ler. An Option Board can be mounted in a G9SP-series Controller to communicate with a
Standard PLC.

Memory Cassette

The name of the CP1W-MEO5M.

This OMRON CP1[]-series Memory Cassette can be used in a G9SP-series Controller. It
is used to back up and restore configuration data in G9SP-series Controllers.

G9SP Configurator

The name of the WS02-G9SPLI 1.
Support Software that is used to set up, program, and debug G9SP-series Controllers.

configuration data

Setup data that is used to operate a G9SP-series Controller. The configuration data is
created with the G9SP Configurator and then downloaded from the computer to memory
in the G9SP-series Controller. The configuration data contains the unit configuration set-
tings, 1/0 terminal settings, system settings, and Safety Program. Refer to SECTION 6
Creating Configuration Data for details.

backup An operation used to write the configuration data stored in internal memory in the G9SP-
series Controller to a Memory Cassette.
restore An operation used to write the configuration data stored in a Memory Cassette to internal

memory in the G9SP-series Controller.

Safety Input Device

An input device for which special safety measures have been implemented for use in
Safety Controls. Safety Input Device is therefore a generic term for input devices such as
emergency stop switches and safety door switches.

Safety Output Device

An output device for which special safety measures have been implemented for use in
Safety Controls. Safety Output Device is therefore a generic term for output devices such
as safety relays.

CP Series

A series of programmable controllers manufactured by OMRON.

NE1A Series

A series of Safety Network Controllers manufactured by OMRON. NE1A-series Control-
lers are high-end controllers in comparison to the G9SP-series Controllers.

dual channels

Two channels that are used for redundancy with Safety Inputs or Safety Outputs. If the
two channels must have the same value, they are called equivalent dual channels. If they
must have the opposite values, they are called complementary dual channels.

discrepancy

The state in which the status of two dual channels do not agree, resulting in a discrep-
ancy error.
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I Acronyms

Acronym Meaning

MC Memory Cassette.

Si Safety Input.
An input from a Safety Input terminal. This term is used to differentiate from a
Standard Input (IN).

So Safety Output.
An output from a Safety Output terminal. This term is used to differentiate from
a Standard Output (OUT).

To Test Output.
An output from a Test Output terminal used to diagnose a Safety Input terminal
by outputting a test pulse.
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Overview

SECTION 1
Overview

This section provides an overview and describes the features, system configuration, and application procedures for the
G9SP-series Controller.

1-1  Overview and Features of the G9SP-series Controller

1-1-1  Overview

1-1-2  Basic System and Configuration Devices

1-1-3  Features

O N NN

1-2  Basic Operating Procedures
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1-1  Overview and Features of the G9SP-series Controller

1-1-1 Overview

The G9SP-series Safety Controller is a programmable controller that is
designed for easy operation in small to mid-sized Safety Control systems.

Using the GO9SP-series Safety Controller enables building Safety Control sys-
tems that satisfy the requirements for SIL 3 (Safety Integrity Level 3) in IEC
61508 (Safety Standard for Safety Instrumented Systems: Functional Safety
of Electrical/Electronic/Programmable Electronic Safety-related Systems) and
IEC/EN 62061 (Safety of Machinery -- Functional Safety of Safety-related
Electrical, Electronic and Programmable Electronic Control Systems), as well
as safety category 4 and PLe (Performance Level e) in EN ISO 13849-1.

The use of Expansion 1/0O Units and optional products enables a wide variety
of applications.

1-1-2 Basic System and Configuration Devices

G9SP Configurator
Support Software

This section describes the basic system configuration for a G9SP-series Con-
troller.

GoSP-series Expansion 1/0 Units

Safety Controller

WS02-G9SPLI]

”a

USB cable

G9SP-NLICIC] CP1W-20EDT/EDT1

N y
[Memory Gasserte] ~

CP1W-32ET/ETH

CP1W-MEO5M The G9SP-series Safety Controller can be
kexpanded using up to two Expansion I/0O Umts/

®\When distance is required between the Units, for example,
when a two-level layout is created using Expansion 1/O Units. RS-232C Ethernet

G9SP-series
Controller

Option Board Option Board
/0 Connecting Cabid CP1W-CIFO01 CP1W-CIF41 (unit version 2.0 or later)

1‘
CP1W-CN811
Expansion I/O Units Standard PLC

RS-232C or

Ethernet communications
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G9SP-series Controller

There are three models of G9SP-series Controllers depending on the number
of Safety 1/0 points.

Name/model G9SP-N10S G9SP-N10D G9SP-N20S
Appearance A\ 3 3
&) () (3] () (8] (3) () (&) (3) ﬁ:{'ﬁ eﬁ&ﬁ‘vﬁ&#ki-kﬁkﬁksks&‘ﬁ&#*ﬁ:-
e e =
B 4 O @LO OJ
W66 x H110 x D65 (mm) W130 x H110 x D85 (mm) W130 x H110 x D85 (mm)

Power supply 24 VDC
Program size Function blocks: 128 max.
Number of | Safety Inputs 10 points 10 points 20 points
/O points Safety Outputs |4 semiconductor outputs 16 semiconductor outputs 8 semiconductor outputs

Test Outputs 4 points 6 points 6 points

Standard Inputs | None None None

Standard Out- |4 semiconductor outputs None None

puts
Expansion using Expansion | Up to 2 Expansion I/O Units can be mounted.
1/0O Units
Mounting Option Boards One Option Board can be mounted.
Using Memory Cassettes Supported
Mounting a battery Not supported

Unit Versions of G9SP-series Controller
A “unit version” has been introduced to manage G9SP-series Controllers

according to differences in functionality accompanying Controller upgrades.
* Notation of Unit Versions on Products

The unit version is given to the right of the lot number on the nameplate
of the products for which unit versions are being managed, as shown

below.

G9SP-series
Safety Controller

Product nameplate

©OMmRoON \

GISP .
SAFETY o
CONTROLLER

Lot No. 28705 0000( Ver.1.0 /

OMRON/Q{rvporation MADK IN CHINA| /

/
Lot No.

Unit version
(example for unit version 1.0)

* Confirming Unit Versions with the G9SP Configurator (version 1.10 or
higher)
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You can check the unit version by right-clicking the unit name in the
Project Window and selecting Properties from the G9SP Configura-
tor.

m Unit Versions

The information provided in this manual applies to all unit versions unless oth-
erwise specified.

Model Model numbers Unit version
G9SP-series Controller G9SP-NLILI] Unit version 1.0
Unit version 1.1
Unit version 2.0

Unit version 1.1 or later is certified for the KOSHA S Mark.

Expansion 1/0 Units

The following four models of CP-series Expansion I/O Units can be used.
The CP1W-CN811 1/0O Connecting Cable can also be used.

Name/model Unit with 20 Standard I/O points Unit with 32 Standard I/O points
CP1W-20EDT | CP1W-20EDT1 CP1W-32ET | CP1W-32ET1
Appearance
W86 x H110 x D50 (mm) W150 x H110 x D50 (mm)
Number of I/O Standard Inputs 12 points None
points Standard Outputs |8 semiconductor |8 semiconductor | 32 semiconductor |32 semiconductor
outputs (sinking) | outputs (sourcing) |outputs (sinking) | outputs (sourcing)

Option Units

Option Boards
The following two models of CP-series Option Boards can be used.

Name/model RS-232C Option Board Ethernet Option Board

CP1W-CIF01 CP1W-CIF41
(unit version 2.0 or later)

Appearance

Protocol No-protocol UDP/IP1

*1  Communications with an OMRON Standard PLC can be performed using
FINS/UDP.

Memory Cassette
The CP1W-MEO5M CP-series Memory Cassette can be used.



Overview and Features of the G9SP-series Controller Section 1-1

I/0 Connecting Cable
Only one CP-series I/O Connecting Cable can be used. Use this cable when
the length of the cable for the Expansion I/O Units is insufficient or when the
Units are arranged vertically.

Name/model I/0 Connecting Cable
CP1W-CN811

Appearance

Length 800 (mm)

m Precautions for Correct Use

Operation may be unpredictable if any Units other than the Expansion 1/O
Units and Option Units listed here are used. Confirm the model before con-
necting a Unit

1-1-3 Features

Safety Logic Operation

Programming can be performed using function blocks that have been certified
for safety standards. This enables achieving a wide variety of safety applica-
tions ranging from a simple total stop to complex applications that use multi-
ple operating modes.

Safety I/O
The Safety I/O terminals of the G9SP-series Controller include a variety of
self-diagnosis functions to detect faults and wiring mistakes in connected
Safety Devices.

Wide Range of I/0O Wiring Error Detection Functions
* For Safety Inputs, external wiring errors, such as faulty connected
devices, wiring mistakes, disconnected wires, short-circuiting, and ground
faults, can be detected.

* Using Safety Outputs in combination with the safety logic EDM function
enables detecting errors such as contact weld faults, wiring mistakes, dis-
connected wires, short-circuiting, and ground faults, in output devices
such as Safety Relays and Safety Contactors.

Direct Connection to Safety Devices
A direct connection can be made to an OMRON UM Safety Mat, a D40A or
D40Z Non-contact Switch, or an E3ZS/E3FS Single Beam Safety Sensor.
Connecting without use of an intermediate special controller enables reducing
control panel size and decreasing system costs.

Expanded Support for Applications Using Optional Devices

Using optional devices enables building the most appropriate and flexible sys-
tems.

Connection to a Standard PLC Using an Option Board
General-purpose communications can be performed with a Standard PLC
using an Option Board. Option Boards are available for the widely used RS-
232C serial communications and Ethernet communications, thereby reducing
additional system costs.
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Adding Standard I/0 Using Expansion I/O Units
Using Standard Expansion I/O Units enables achieving signal transfer with
Standard Control at a low cost.

Support Software for Robust Support from Design to Startup

Efficiency from design to startup can be greatly improved by using the func-
tions of the G9SP Configurator.

Operation Guide and Help for Easier Application of the G9SP Configurator

Creating Program Components Using User-defined Function Blocks
» User-defined function blocks created using the G9SP-series Controller
can be reused as program components.

Desktop Debugging with Offline Simulation and Powerful Search Functions
* Offline simulation of programs in the Program Creation Window enables
increasing programming quality before downloading to the G9SP-series
Controller.

¢ Programming can be efficiently analyzed using search functions, such as
searching for I/O tags or unconnected function blocks.

| manual.gef - GISP Configurator - Page1 (297mm x 210mm)

flle Edt Yew Communication Simulstion  Help

D@ B3 ES o A EHBMa 2 8B ey G E oA A RO
Project - R Xx E page1 =Pl
= ) GIsP =ik

{23 Unit Configuration ]
"2 Salety 10 Teminal Settings =
Edit 10 Camments i iiis ron st weiong.. I8 >
By System Settings s
= [ Progan e &
2 Pagel i i rasaveg szart
5 Devics Moritor [Ofine] Y2
= B User defined Function Elacks s
G- Furetianglockt Aol NG S A T
] Project | [ Function Elock List ;I.AJ b
Watch - B X
Esave BrRegster [ Clear -
Hare vae L€ ¥
1ty [B0MSO)00 Contactor K., ON | Timing Chart -1 x

Gy, (#0303 Cortact .. OFF

% [HOISINO2;Reset 52 OFF -
% [HOISINOTLEMO N... ON = i .

[#] %, [HONS o[0T} Contactar K... ON

~
£ ¥ & 2L >
[E1/0 Tan List | [Jad watch B Timing Chart | & Gutput

Test Boxes ¢ (0/126) Jurp Tags : (0/64) Function Biocks : (3(128) GUI Size : (459 Byte 22000 Byks) Cycle Time © 4 ms (3890 us)
Access Level : Free Unwerified Simulation [Start]

Identifying Devices with Errors Using Online Monitoring
* You can detect errors, such as power supply voltage drops, faulty 1/0 wir-
ing, and Safety Relay welding faults, and then check the cause and coun-
termeasures.
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Status | 140 Teminal Status | Eror Log List | Operation Log List

Uit Status
Device Status : O Fun : Alam

Lock Status : ﬂ Unlocked

AlarmSafaming
Contents Dretail
O [T e

O Safety input terminal: Extern.. Sil

Update ][ Help... ]

Lloze

Force-setting/Force-resetting
* Force-setting/resetting lets you turn the I/O tags ON and OFF in the pro-
gram regardless of whether I/O devices and communications data are ON
or OFF. During system development, programming can be debugged
without I/O devices and remote communications. This also enables effi-
cient checking of output wiring.

Improved Maintenance Efficiency
The G9SP-series Controller is equipped with a variety of functions to minimize
system downtime if an error occurs. This helps improve production efficiency
by preventing unnecessarily stopping the system.

Continued Operation of Error-free Areas
Even if an error occurs, the G9SP-series Controller will immediately identify
the location of the error and stop only the parts affected by the error, while
parts without errors will continue to operate. For example, if a short-circuit
fault occurs in 1/0 wiring, only the outputs related to the Safety Devices that
are connected there will stop.

Information to Identify Causes of Stopping
You can quickly identify the cause of stopping by using the two-color indica-
tors on the G9SP-series Controller as well as the error log and operation log
in the G9SP Configurator.

Backup and Restore Data Using Optional Memory Cassettes
A Memory Cassette can be used when replacing the G9SP-series Controller
or updating the program. This enables easily replacing and restoring the
G9SP-series Controller without directly using the G9SP Configurator.

Access Management Using Passwords

Passwords in the G9SP-series Controller and G9SP Configurator can be
used to prevent unintended changes to the configuration data at the work site.

Access Management Using Device Password
Configuration data that has been downloaded to the G9SP-series Controller
is protected using a password set in the Controller. Changes to configuration
data using the Memory Cassette can also be prohibited.
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Access Management Using Parameter Passwords
Access to project files created by the G9SP Configurator can also be man-
aged using passwords. This prevents unintended changes to project files as
well as disabling access to configuration data uploaded from the G9SP-series
Controller.
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1-2 Basic Operating Procedures

Generally, the following procedures are used for operation.

~—— System Design

~
1. Determining Safety Measures by Conducting Risk Assessment
2. Selecting Safety Devices } ED Section 2 Part Names and Specifications
3. Designing Device Security } ED‘ 6-3 Designing Device Security
4. Designing Interface with Control Device (Standard PLC) Be m‘ Section 7 Communications with a Standard PLC
\_ Using an Option Board Y,
~ Hardware Design ~, ~ Software Design N

Wiring and safety response performance of Configuration data is created and debugged on a computer using
connection I/O devices are verified according to the G9SP Configurator.

I/0 terminal allocations in the configuration reports.

1. P ti rti h P fi t
1. Determining Wiring for Power Supply, reparations and Starting the G9SP Configurator

Connected I/0 Devices, and Communications 2. Creating Configuration Data
2. Calculating and Verifying Safety Response Settings are made for hardware (e.g., unit configuration and I/O
Performance terminal settings), programming, and the system.

3. Installation and Wiring 3. Displaying and Printing Reports

U]\ Section 2 Part Names and Specifications The settings are given in the configuration report and passed to
[[[])| Section 3 Calculating Response Performance the hardware designer.
[:D Section 4 Installation and Wiring 4. Desktop Debugging

Programming is debugged in advance using offline simulation
and searches.

ED Section 5 Preparations for Using the G9SP Configurator
ED Section 6 Creating Configuration Data
- AN J

~

Startup and Debugging

The G9SP-series Controller and the computer are connected, and then configuration data is downloaded, debugged, and
checked for correct operation.

1. Connecting Online and Downloading to the G9SP-series Controller

2. Controller Trial Operation (Checking and Debugging Operating Status)

Checking is performed to confirm that the G9SP-series Controller operates as intended by checking wiring using force-
setting/resetting and monitoring program operation.

3. Conducting Safety Validation Testing
Once debugging has been completed, checking is performed to validate that all safety functions are operating correctly.
4. Preparations for Operation
Finally, preparations for operation are performed.
= Once the safety confirmation testing has been completed, the configuration data is locked.

= Configuration data is backed up to a Memory Cassette to prepare for replacing the G9SP-series Controller
whenever necessary.

- A report of the final configuration data is output and stored.

ED‘ Section 8 Connecting Online and Downloading ED‘ Section 9 Operation and Operating Modes
to the G9SP-series Controller

ED‘ Section 10 Checking Operating Status and Debugging ED‘ Section 11 Backup and Restore Data Using
Memory Cassette

N J

Operation, Maintenance, and Inspection

1. Equipment Operation Section 11 Backup and Restore Data Using Memory Cassette

2. Troubleshooting m Section 12 Inspections and Maintenance

3. Inspection and Replacement Section 13 Troubleshooting
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Hardware Settings

SECTION 2
Part Names and Specifications

This section provides the names of G9SP-series Controller parts, specifications, and terminal arrangements.

2-1  G9SP-series Controllers . . ........o.iuni i 12
2-1-1  Part Names and Indicators . ............. .. .. ... ... ...... 12
2-1-2  Terminal Arrangements . ..............ouuurernenenennen... 16
2-1-3  General Specifications ............. ... .. i, 17
2-1-4  T/O Specifications . . ...t 17
2-1-5  Safety Inputs. ... 20
2-1-6  Safety Outputs . ......covt it e 34
2-2  Expansion /O Units .. ...t 40
2-2-1  Part Names and Indicators . ........... ... ... .. .. .. ...... 40
2-2-2  Terminal Arrangements . ................uuuiiineneenen... 42
2-2-3  T/O Specifications . .. .....vvie it 45
2-2-4  Current ConsumMption . . .. ...ttt 47
2-3 0 Option UNiLS . .ottt 48
2-3-1  RS-232C Option Board (CPIW-CIFO1)...................... 48
2-3-2  Ethernet Option Board (CP1W-CIF41) ...................... 49
2-3-3  Memory Cassette (CPIW-MEOSM) . ........................ 50
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2-1 G9SP-series Controllers

This section provides the names of Controller parts, I/O specifications, and
terminal arrangements. Refer to 4-1 Installation for dimensions and weights
and 4-2 Wiring for wiring diagrams.

2-1-1 Part Names and Indicators

Nomenclature and Functions

G9SP-N10S
(6) Option Board Slot
(1) Operation Indicators ) )
(7) Expansion I/0 Unit Connector
(5) Memory Cassette Slot N — (9) Terminal Block
\ F) (B () (2] (2] (8) I/0 Indicators
~® 00|06 ) (3 /
vi o1 | s3] 8% | 807 T T3
FoRCE
LK
2) USB Port miu|] | oocoo0o0o0
Q° =1l = 000000
. o wEIIA Oo0OO0OO0OO0O
Ll _(8) /O Indicators
V2 | €2 | 801 [ 83 ] O1 [=] .
1 (9) Terminal Block
PushSwﬁc/ OO OO0 L
4) DIP Switch d
GG 11161616
&7 O
G9SP-N10D
G9SP-N20S
(6) Option Board Slot
(8) /O Indicators (7) Expansion I/O Unit Connector

9) Terminal Block

(1) Operation Indicators

(2) USB Port
(3) Push Switch /
(4) DIP Switch |

(5) Memory Cassette Slot (8) I/0O Indicators (9) Terminal Block

I
[ 800 | 8o2 [ Sos @b | NC | 0 | T2 | [74]]
mmmmmﬁ.ﬂll 1
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No. Name

Function

1 Operation Indicators

These indicators can be used to check the operating status of the G9SP-series Control-
ler.

2 |USBPort

Connect a USB cable to this port to connect to a computer to set up and monitor the
G9SP-series Controller from the G9SP Configurator. A commercially available USB
cable can be used. The G9SP-series Controller end of the USB cable must be a B-type
male connector.

5-2-2 Installing the USB Driver

3 Push Switch

This switch is used for the following operations.

1. Backing up data to a Memory Cassette and restoring data from a Memory Cassette
2. Displaying the current configuration ID on the 1/O indicators

SECTION 11 Backup and Restore Data Using Memory Cassette

4 DIP Switch

The DIP switch is used to back up data to a Memory Cassette and to set the serial com-
munications baud rate.

No. Name Description Default
Pin 1 Do not use. Leave set to OFF OFF
Pin 2 Do not use. Leave set to OFF OFF
Pin 3 Baud rate 2 OFF: 9,600 bps OFF
ON: 115,200 bps
Pin 4 Backup from If the G9SP-series Controlleris | OFF

G9SP-series started while this pin is ON, the
Controller to data will be backed up from the
Memory Cas- G9SP-series Controller to the
sette Memory Cassette (MC).

Leave this pin turned OFF during
normal operation.

5 Memory Cassette Slot

The Memory Cassette is mounted in this slot. A slot cover is attached when the G9SP-
series Controller is shipped from the factory.

1-1-2 Basic System and Configuration Devices
2-3 Option Units
SECTION 11 Backup and Restore Data Using Memory Cassette

6 Option Board Slot

One Option Board can be mounted in this slot.
1-1-2 Basic System and Configuration Devices
2-3 Option Units

7 Expansion I/O Unit Con-
nector

Up to two CP-series Expansion I/O Units can be connected.
1-1-2 Basic System and Configuration Devices
2-2 Expansion I/O Units

8 I/0O Indicators

These indicators show the status of the built-in I/O terminals.

9 Terminal Block

Connect the power supply and I/O devices to the terminal block.

*1  The USB cable must be 3 m or less in length.

*2  The baud rate can be set on this DIP switch pin with unit version 2.0 or
later.
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Operation Indicators

14

This section describes the operation indicators that are provided on the
G9SP-series Controller. Refer to sections on individual functions for details.

® : OFF X! : Flashing /1 : ON

&[]

080

m
my)
Z
>
EZ
=

s

[
COMI\Q—

Indicator Color Status Description
MS (Module Status) | Green Q Operating (RUN Mode)
n Idle (IDLE Mode)
Red H Critical fault status (fatal error)
Abort status (non-fatal error, such as connection of an unsup-
:Ci ported Unit)
Green/Red The G9SP-series Controller is being initialized or is waiting for
;:\{ configuration.
Power is not being supplied to the internal circuits or a Memory
@ Cassette operation is in progress.
Reference SECTION 9 Operation and Operating Modes
FORCE (force-set/ | Yellow Force-setting/resetting is enabled (Force Mode).
reset status) Q
Force Mode is not being used or a Memory Cassette operation
® is in progress.
Reference SECTION 9 Operation and Operating Modes
10-3 Debugging in Force Mode
LOCK (configuration | Yellow The configuration is valid and locked.
lock) Q
:‘:\{ The configuration is valid and unlocked.
There is no valid configuration or a Memory Cassette operation
L is in progress.
Reference 9-4 Changing the Configuration Data
ERR/ALM (error sta- | Red A fatal error has occurred.
tus) E:):
:‘1 A non-fatal error has occurred.
Operation is normal.
o
Reference SECTION 13 Troubleshooting
MC (Memory Cas- | Yellow E:i One of the following Memory Cassette operations has been
sette) completed.
1. Backing up data to the Memory Cassette
2. Restoring data from the Memory Cassette
This indicator lights yellow when the operation ends normally.
If the operation ends in an error, this indicator lights yellow and
the ERR/ALM indicator lights red.
The G9SP-series Controller is waiting to start a Memory Cas-
sette operation.
05s
Data is being written to or from the Memory Cassette.
0.25s
PY A Memory Cassette operation is not being performed.
Reference SECTION 11 Backup and Restore Data Using Memory Cas-
Sette
COMM (USB com- | Yellow USB communications are in progress (data is being sent or

munications)

received).

o =

USB communications are not in progress.
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I/0 Indicators

Precautions for Safe Use

If the MC indicator is flashing at 0.25-s intervals, it indicates that the Memory
Cassette is being accessed (read or written).

Do not turn OFF the internal circuit power supply to the G9SP-series Control-
ler or remove the Memory Cassette until the indicator stops flashing. If the
power supply is turned OFF while data is being accessed, data in the G9SP-
series Controller may be corrupted or lost.

This section describes the I/O indicators that are provided on the G9SP-series
Controller.

Self-diagnosis is performed to detect circuit failures and other circuit problems
for Safety Input and Safety Output terminals. If errors are detected in this self-
diagnosis, the terminal where the error occurred will be shown by a red indica-
tor.

® : OFF X : Flashing S : ON

Indicator name Color Status Meaning
OUT PWR (Output Power) Green Kji The output power supply is normal.
* The output power supply is not being supplied.
o « The Controller is being initialized.
* Configuring Mode
* A fatal error has occurred.
Si0 to Sin Yellow The input signal is ON.
n: Terminal number of Safety H
Input terminal
Red * An error was detected in an input circuit.
K:i * A discrepancy error (input data mismatch) was detected for Dual Chan-
nel Mode settings.
e If an error is detected for a Memory Cassette operation, the terminal
number indicator that corresponds to the error code will light.
An error was detected in other terminal in Dual Channel Mode (with no
:‘1 error for this input).
* The input signal is OFF.
o * Initialization is in progress.
* Waiting for configuration.
* A fatal error occurred.
So0 to Son Yellow The output signal is ON.
n: Terminal number of Safety H
Output terminal
Red * An error was detected in an output circuit.
K:l/ * A dual channel violation (output data mismatch) was detected in Dual
Channel Mode.
An error was detected in other terminal in Dual Channel Mode (with no
:‘1 error for this input).
The output signal is OFF.
o
00 to On Yellow The output signal is ON.
n: Terminal number of Stan- H
dard Output terminal
PY The output signal is OFF.

&WARNING Serious injury may possibly occur due to loss of required safety functions. Do
not use indicators on the G9SP-series Controller for safety operations.
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2-1-2 Terminal Arrangements

G9SP-N10S

G9SP-N10D

G9SP-N20S

Top VI[GI[Si1[Si3[Si5[Si7[S9] T1 ][ T3
(17 pins) NC [Si0 [Si2 [Si4[Si6[Si8]To ]| T2

Bottom NC [S00 [So2 [ 00 | 02 [ NC [ NC
(14 pins) [V2 [ G2 [Soi1[So3] O1 [ 03 [ NC

Top [VI][GI[SH1[SB][SBE[Si7[SO[NC[NC[TI[T3[T5]
(24 pins) [NC]Si0[Si2[Si4[Si6[Si8NC[NC[TO[T2[T4][NC]|

Bottom NC | So0 | So2 | So4 | So6 | So8 |So10|So12|{So14
(19 pins) | V2 | G2 | So1 | So3 | So5 | So7 | So9 [So11]S013|So15

Top [V1 ] Gi]Sit[Si3]Ssi5]Si7[Si9[Sit1]Si13][Si15][Si17[Si19]
(24 pins) [ NC ] Sio [ Si2 [ Si4 [ Si6 | Sig [Si10]Si12[Si14[Si16]Si18] NC |

Bottom NC [ So0 | So2 [ So4 [So6 | NC | TO | T2 | T4
(19 pins) [V2 [ G2 [So1 [S03[S05[So7 [NC [ T1 [ 13 | T5

Internal Circuits and Wiring Diagram

Terminals

16

. - y1  24vDC
s . la I+
hd L
D+|@ Glsio =
D-1@ Safety H
Input Circuit ~1Si19
<
Internal o110
Circuit Test Output T
Circuit Al 15
&
Al V2
&
0 G2
R | Safety
'WiE’rOutput Circuit @ So0 E—
| so7 m
© So L
Standard o420 T
Output Circuit T D—
_@_ 03 ILl
Terminals Function
V1/G1 Power supply terminals for internal and input circuits (24 VDC).
V2/G2 Power supply terminals for output circuits (24 VDC).
NC Not used (Do not connect)
Si0 to Si19 | Safety Input terminals
TOto T5 Test Output terminals
So0 to So15 | Safety Output terminals
00 to O3 Standard Output terminals
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2-1-3 General Specifications

Item

Specification

Power supply voltage (V1, V2)

24 VDC (20.4 to 26.4 VDC —15%+10%)

Current consumption '

500 mA (V1: 300 mA, V2: 200 mA) (N10D)

(
400 mA (V1: 300 mA, V2: 100 mA) (N10S)
(
500 mA (V1: 400 mA, V2: 100 mA) (N20S)

Insulation class

Class Il (SELV)

Overvoltage category

Noise immunity

Compliant with IEC 61131-2

Vibration resistance

510 8.4 Hz: 3.5 mm, 8.4 to 150 Hz: 9.8 m/s?

Shock resistance

147 m/s%: 11ms

Mounting DIN Track (IEC 60715 TH35-7.5 / TH35-15) or
M4 screws

Ambient operating temperature 0 to 55°C

Ambient operating humidity 10% to 90% (with no condensation)

Ambient storage temperature —20to0 75°C

Atmosphere No corrosive gas

Operating altitude 2,000 m max.

Pollution degree

Pollution degree 2

Degree of protection

IP20 except terminal blocks

Terminal screws

M3 self-rising screws

*1  The current consumption of external devices is not included.

2-1-4 1/O Specifications
I/0 Capacities
Item G9SP-N10S G9SP-N10D G9SP-N20S
Safety Inputs 10 points 10 points 20 points
Safety Outputs 4 points 16 points 8 points
Test Outputs 4 points 6 points 6 points
Standard Outputs 4 points - -

Safety Input Specifications

|-_l7| Precautions for Correct Use

Item Specification
Input type Sinking inputs (PNP compatible)
Input current 6 mA
ON voltage 11 VDC min. (between inputs and G1)
OFF voltage 5 VDC max. (between inputs and G1)
OFF current 1 mA max.

Safety devices with semiconductor outputs, such as safety light curtains,
sometimes provide a pulse output that is used to detect wiring errors.
Observe the following when connecting a safety device with a semiconductor
output to a Safety Input terminal on the G9SP-series Controller.

* OFF pulse width when semiconductor output is ON: 700 pus max.
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Al
71

!( 700 ps max.

* ON pulse width when semiconductor output is OFF: 30 us max.

1&— 30 us max.

Test Output Specifications

Item

Specification

Output type

Sourcing outputs (PNP)

Rated output current

G9SP-N10S TO, T1: 60 mA max.
T2: 30 mA max.”’

T3: 300 mA max.?
TO-2 total: 60mA max.

G9SP-N10D TO, T1, T2: 60 mA max.
T3: 300 mA max.?

T4, T5: 30 mA max. '
TO-2, T4-5 total: 60mA max.

G9SP-N20S TO, T1, T2: 100 mA max.
T3: 300 mA max.?

T4, T5: 30 mA max."!
TO-2, T4-5 total: 120 mA max.

ON residual voltage

1.8 V max. (between test outputs and V1)

Leakage current

0.1 mA max.

Connection to an OMRON D40A or D40Z Non-Contact Switch is possi-

With the Muting Lamp Output (open circuit detection)

Specification

*1
ble.
*2
Safety Output Specifications
Item
Output type

Sourcing outputs (PNP)

Rated output current

0.8 A max./point
1.6 A max./4 points (N10S or N20S)"!
1.2 A max./4 points (N10D) 2

ON residual voltage

1.2 V max. (between outputs and V2)

OFF residual voltage

2 V max.

Leakage current

0.1 mA max.

1
*2

Total current for So0 to So3 and So4 to So7.
Total current for So0 to So3, So4 to So7, So8 to So11, and So12 to So15.

Precautions for Safe Use

When a Safety Output is set as a pulse output, make sure that the connected
device does not malfunction for the OFF pulse (pulse width: 640 pus).

18
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Standard Output Specifications of G9SP-N10S

Item Specification
Output type Sourcing outputs (PNP)
ON residual voltage | 1.5V max. (between outputs and V2)
Rated output current | 100mA max.

Input Wiring

Devices with Contact Outputs
A devices with a contact output, such as an emergency stop pushbutton or
safety limit switch, is input to the G9SP-series Controller using a Safety Input
terminal (Si) and Test Output terminal (To).

G9SP
V1 24 VDC
+
To
6 mAtyp --Z-I )
Si <n¢7f@9
G1

The total length of cable connected to one Test Output must be 600 m or less.

GOSP
ToO —|L1
2
sio =
Si1 Ls

Li+Le+Ls+Le = 600m

Devices with PNP Semiconductor Outputs (Current-sourcing Outputs)
The signal from a device with a PNP semiconductor output, such as a light
curtain, is input to a Safety Input terminal (Si). Check the specifications of the
connected device for the maximum cable length.

Device with PNP
GosP semiconductor output
V1 24 VDC —
+ ---------
6 mA typ
. < -----
Si
G1

19
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Output Wiring

* Refer to the following information when connecting output devices.

* The cable length from an output terminal to the output device must be 100
m or less.

G9SP

24 VDC

max.

s

2-1-5 Safety Inputs

This section describes the Safety Input functions of the G9SP-series Control-
ler's Safety I/O functions. The G9SP-series Controller diagnoses the external
devices connected to Safety Input terminals.

Connectable External Devices

The following table lists the connectable external devices (Safety Devices and
Standard Devices).

Type Examples
Safety Devices with Emergency stop switches, safety limit switches, safety
mechanical contacts switches, enable switches, and 2-hand switches
Safety Devices with Safety curtains and laser scanners
semiconductor outputs
Standard Devices Limit switches and muting sensors

The following OMRON Safety Devices can be connected directly without spe-
cial controllers.

Type Model and category/PL
OMRON Single Beam E3ZS and E3FS (Conforms to Safety Category 2 and
Safety Sensor PLc.)
OMRON Non-contact D40A (Conforms to Safety Category 3 and PLd.)
Switch D40Z (Conforms to Safety Category 4 and PLe.)
OMRON Safety Mat UM (Conforms to Safety Category 3 and PLd.)

20
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Setting Safety Input Terminals

A Safety Input terminal on the G9SP-series Controller can be easily set by
selecting the connected external device on the G9SP Configurator. (For

details, refer to 6-2-2 Hardware Settings.)

Hardware Wizard - Safety 1/0 Terminal Settings g|
o .
sta The selected connection devices are displayed. @ fitist
I/0 comments are treated as names and can be rEi'tm”E,
: used in the program. These are the Test Output
nput terminals that are used together
Setting List with the Safety Input terminals.
= B3 Input Settings T 140 Comment Test%urce %
LY Emergency Stop S ¥
& Emergency Stop Switch{1 Bimergency/3ton S Emg ﬁg ;D

e Safety Switch(2NC)
@ Safety Switch[1NCANO)
@ Safety Switch[1MC)
& Enable Switch(ZMO)

Safety Switch[ZMC] Safety Switch NC T0
Safety Switch MC T1
ight Curtain Light Curtain

& Dual Contacts[2NE) Light Curtain
& Dual Contacts(ZNO) “ Heset Switch Fieset Switch T
< > WO M[Contact Weldi.. EDM[Contact'wWeldi.. TO
Item Yalus - You drag and drop connected devices to the

terminals to which there are connected. This

Mare of settings Ernergency ...
completes the settings for Safety Input terminals.

140 Comment [De... EMOMNC

EMO M
Diagnozis Diagnozis
Diagnozis
Test Pulze Type techanical ...
Mechanical ... v

OM Delay Time ... 0

] / v
AFC R Tt A

| The settings are displayed. |

’ Muting Lamp Output Settings. .. ‘

< Back ” Mext > ][ Finish ][ Cancel ]

External Device Connection Examples

Connecting Safety Devices with Mechanical Contacts

Connecting an emergency stop switch is described here as an example of

connecting Safety Devices with mechanical outputs.

Wiring Example

If redundant emergency stop switches are used, a Test Output terminal is

also used.

11 21 11 21
Q%—-yﬁ ------ 7 Q%;‘ ------ 2

@ Sit Sio @

Circuit for Detecting Short Circuits Circuit for Which Detecting Short Circuits
between Input Signals between Input Signals Is Not Necessary

GISP Configurator Setting Example

Ter... Mame of zettings 140 Comment Test Source
GSiD Emergency Stop Sw..  EMO WC o
= 5il EMO ME 1
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Connecting Safety Devices with Semiconductor Outputs

Connecting a safety light curtain is described here as an example of connect-

ing Safety Devices with semiconductor outputs.

Wiring Example

A 24-VDC semiconductor output, such as the OSSD output from the safety

light curtain, is input.
Errors in the OSSD output signal line are detected
nected device.

by the externally con-

L | —»| o
Safety 2 %
. | E | —>| 3
Light Curtain | 5 o)
—> | O
24VDC 24V
ov oV
. Control output 1 (OSSD 1
sio put 1 ( )
. Control output 2 (OSSD 2)
Sit

G9SP Configurator Setting Example

Ter... Mame of zettings 140 Comment Test Source
== 5i0  Light Curtain Light Curtain
= 5 Light Curtain

Connecting an OMRON E3ZS/E3FS Single Beam Safety Sensor

This section describes connecting an OMRON E3ZS/E3FS Single Beam

Safety Sensor.

Wiring Example

The OSSD 24-VDC semiconductor output from the Single Beam Safety Sen-

sor is input.

Single Beam
Safety Sensor

Light transmitter
Receiver

24V (Brown)
0V (Blue)
Mode (Pink)
24V (Brown)

[Test input (Pink)

Control output (Black)

L1
()

L2

Sio

24 VDC
ov

0V (Blue)

G9SP Configurator Setting Example

Ter... Mame of zettings 140 Comment Test Source

& 50 Single Beam Safety . Single Beam T3

22
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L4

Precautions for Correct Use

Only one E3ZS/E3FS Single Beam Safety Sensor can be connected to a
G9SP-series Safety Controller with unit version 1.0 or unit version 1.1.

The maximum number of E3ZS/E3FS Single Beam Safety Sensors that
can be connected to a G9SP-series Safety Controller with unit version 2.0
or later is as follows:

G9SP-N10S: 4 (1 Sensor x 4 systems)

G9SP-N10D/20S: 6 (1 Sensor x 6 systems)

The total wiring length (L1 + L2 in the above figure) for the E3ZS/E3FS Sin-
gle Beam Safety Sensor must be 100 m or less.

The E3ZS/E3FS Single Beam Safety Sensor can be used in a Safety Cate-
gory 2 or lower, or PLc or lower application. It cannot be used in a Safety
Category 3 or higher, or PLd or higher application.

If you use more than one Single Beam Safety Sensor, it may not be possi-
ble to detect short circuits between wires. To satisfy safety category 2, you
must protect the cables to the Single Beam Safety Sensors from external
damage. Use ducts, separate the cables for each system, or implement
other measures to protect the cables from external damage when you con-
nect the Single Beam Safety Sensors. You can also provide protection
against short circuits by using special cables (XS2F).

The test period for a Single Beam Safety Sensor test is as given below. Use
the value as reference to determine conformance with standards for your
system.

G9SP-N10S: 112 x Cycle time (ms)

G9SP-N10D/20S: 168 x Cycle time (ms)
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Connecting an OMRON D40A or D40Z Non-contact Switch

24

This section describes connecting an OMRON D40A or D40Z Non-contact
Switch.

Wiring Example
The non-contact switch output (black line) from the OMRON D40A or D40Z
Non-contact Switch is input to a Safety Input terminal. This is a one-line sig-

nal. When connecting it to the G9SP-series Controller, branch it, as shown for
Si0 and Si1 in the following diagram.

Only one Test Output terminal is used. Connect the Non-Contact Switch input
(white line). The inputs for up to 15 Non-Contact Switches can be connected
in series to one Test Output terminal.

n Switches (15 max.)

White |Black{Brown| Blue| White |Black|Brown| Blue| White [Black|
L2 | | | 1
Ln+1
oV
L1 24 VDC

4@ Li+Lo+-=-- +Ln+1+Ln+2<100m

GISP Configurator Setting Example

Ter... Mame of zettings 140 Comment Test Source

== 50 Mon-contact Switch MHaon-contact Switch T4
= 5il MHaon-contact Switch T4
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|-_l7| Precautions for Correct Use

The maximum number of Switches that can be connected to a G9SP-series
Controller is given below.

G9SP-N10S: 15 (15 x 1 system)

G9SP-N10D/20S: 30 (15 x 2 system)

The following Test Output terminals must be used to connect to the D40A
or D40Z Non-contact Switch. Do not connect any other Test Output termi-
nals.

G9SP-N10S: T2

G9SP-N10D/20S: T4 and T5

The total wiring length (L1 + L2 +...+ L5 in the above figure) for the D40A/
D40Z Non-contact Switch must be 100 m or less.

Mechanical contacts and sensors cannot be used on D40A/D40Z Non-con-
tact Switch input lines.
The D40A Non-contact Switch can be used in a Safety Category 3 or lower,

or a PLd or lower application. It cannot be used in an Safety Category 4 or
PLe application.

The D40Z Non-contact Switch can be used in a Safety Category 4 or lower,
or a PLe or lower application.

@ Additional Information

If you use a standard model of the D40A/D40Z (with a cable) or if you use
branch connections with the XS2F/XS2W, multiple the cable lengths by two
when you calculate the total wiring length.

25
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Connecting an OMRON UM Safety Mat
This section describes connecting an OMRON UM Safety Mat.
Wiring Example

A Safety Output from the UM Safety Mat is connected to a Safety Input termi-
nal. For the UM, only 1 system can be set and up to 12 Mats can be con-

nected in series.

L1
Blue White

Safety Mat 1

Black Brown
L2
Blue White

Safety Mat 2

Black Brown
In this example,

Ls L1 + L2 + L3 < 100 m.

This wiring example if for
connecting two UM Safety Mats. Sio Sit

GISP Configurator Setting Example

Ter.. Mame of zettings 140 Comment Test Source
== 50 Safety Mat b at T2
= 5il I at T3

El Precautions for Correct Use

¢ The maximum number of Mats that can be connected to a Controller is
given below.
12 Mats (12 Mats x 1 system)

¢ The total surface area for the UM Safety Mats must be 18 m? or less.

¢ The total wiring length for the UM Safety Mat must be 100 m or less.

¢ The UM Safety Mat can be used in a Safety Category 3 or lower, or a PLd
or lower application. It cannot be used in an Safety Category 4 or PLe appli-
cation.

@ Additional Information

If you use the cable provided with a UM Safety Mat or the UMEC-xx Exten-
sion Cable, multiple the cable lengths by two when you calculate the total wir-
ing length.

26



GI9SP-series Controllers

Section 2-1

Connecting an OMRON MC3 Mat Controller

This section describes connecting an OMRON MC3 Safety Mat Controller.
Wiring Example
A Safety Output from the MC3 Safety Mat Controller is connected to Safety

Input terminals.
C)—)

MC3 Safety Mat Controller

G9SP Configurator Setting Example

Ter... Mame of zettings 10 Comment Teszt Source
== 50 Dual Contacts[2MNC] Contact MC Ta
= 5i Contact MC T1

Precautions for Correct Use

Set the ON delay time of the Safety Input terminals to 30 ms or higher.

27
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Functions of Safety Input Terminals

This section describes the functions of the Safety Input terminals on the
G9SP-series Controller. The following functions are allocated automatically
when the external devices to connect are selected from the G9SP Configura-
tor.

The values that are read from the Safety Input terminals are passed to the program
only after evaluating them for the Safety Input functions.

—©
Safety Input Safety Output | —@ Safety Output
terminals functions —© terminals

Safety Input @
terminals ©

Safety Input
functions

Self-diagnosis No diagnosis

. Device with mechanical contacts
Test pulse evaluation

A pulse is output at a specific Single Beam Safety Sensor
interval to detect failure of or
wiring errors in the externally Non-contact Switch
connected device. The test
mode that is used depends

on the Safety Device. Safety Mat

Dual channel evaluation Single channel
There is no redundancy.
When Safety Input terminals
are used as dual channels,
the two inputs are checked for Two inputs are checked to make sure they
consistency. have the same value.

Dual channel equivalent

Dual channel complementary

Two inputs are checked to make sure they
have different values.

Safety Mat

A two-input logic check is made for a Safety Mat.

Other Functions ON delay

Input filters OFF delay

ON delays and OFF delays can be set to prevent malfunctions
caused by noise or by chattering of externally connected devices.

Error notification Checking with /0O indicators

Yellow indicators show the input is ON and normal. Red indicators show errors.
Self-diagnosis of Safety Input

terminals provides notification of Checking with the G9SP Configurator
the locations and causes of
errors. The GI9SP Configurator can be used to check error causes (e.g., failure of externally

connected devices and wiring errors, such as short-circuits or ground faults).

Checking with Option Board Communications

The same information that is available on the G9SP Configurator can be sent to a
Standard PLC that is connected through an Option Board.

28
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Test Pulse Evaluation

Diagnosis

Test Source

A test pulse with a specific period is output on the 24-V power line from a Test
Output terminal to detect wiring errors and failure of the externally connected
device. The following parameters are also used.

* Diagnosis
¢ Test source
¢ Test Mode

Combining Si0 and TO

G9SP Vi : —

1

!

! 24V

! I-l I-l I-l ov \ The test pulse is output on the 24-V power line
from Test Output terminal TO and the
Controller monitors Safety Input terminal Si0
to see if the test pulse is returned normally.

For example, it is possible to detect a short-circuit with
the positive side of the power supply for the input signal.

T0

External contacts

Sio

Diagnosis is set according to the type of external device that is connected to
the Safety Input terminal.

Setting Description

No diagnosis A test pulse from the Test Output terminal is not output for diagno-
sis. This setting is used for Safety Devices with semiconductor out-
puts, such a Safety Light Curtain, and for Standard Devices.

Diagnosis A test pulse from the Test Output terminal is output for diagnosis.
The mode of the Test Output to use as the test source is selected
according to the Safety Device that is connected.

This parameter determines the Test Output terminal to use when the Diagno-
sis Parameter is set to Diagnosis. The Test Output terminal is automatically
assigned by the G9SP Configurator, but it can be changed to any Test Output
terminal.

Precautions for Correct Use

The following Test Output terminals must be used to connect to the D40A or
D40Z Non-contact Switch. Do not connect any other Test Output terminals.

G9SP-N10S: T2
G9SP-N10D/20S: T4 and T5

29
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Test Mode
When the Diagnosis parameter is set to Diagnosis, the following setting is
required to output a test pulse that is suitable for the external device.

Setting Function
Mechanical con- | The test pulse is connected to a device with mechanical contacts.
tacts The Safety Input terminal’s Test Output signal (pulse output) is

input through the mechanical contact device.

The following can be detected: Contact of the input signal line with
the positive side of the power supply line, ground faults, and short-
circuits to the other input signal lines.

Single Beam An OMRON E3ZS/ES3FS Single Beam Safety Sensor is connected.
Safety Sensor | A test signal for Single Beam Safety Sensor diagnosis is output.
Non-contact An OMRON D40A or D40Z Non-contact Switch is connected. Test
Switch signals for the D40A or D40Z will be output.

Safety Mat An OMRON UM Safety Mat is connected. Test signals for diagnos-
ing the Safety Mat will be output.

Dual Channel Evaluation

Input safety terminals can be used as dual channels (one pair) for the G9SP-
series Controller. This function evaluates the data for two inputs to check for
discrepancy. The following parameters are also used.

* Single/Dual Setting
* Discrepancy Time

Single/Dual Setting

Setting Description
Single Channel | The Safety Input terminals are used as independent Safety Input
terminals.
Dual Channel The Safety Input terminals are used as a dual channel equivalent
Equivalent pair.

Dual Channel The Safety Input terminals are used as a dual channel comple-
Complementary | mentary pair.

Safety Mat The Safety Input terminals are used as Safety Mat Safety Input
pair.

Discrepancy Time
For two inputs set in a Dual Channel Mode, the time is monitored from a
change in the value of one input to a change in the value of the other input. An
error occurs if the value of the other input does not change within the set dis-
crepancy time.
The discrepancy time can be set in increments of 10 ms between 0 (disabled)
and 65,530 ms.
The discrepancy time cannot be set in Single Channel Mode.

Relationship between Input Tags
The data that is input to Safety Input terminals is evaluated as shown in the
following table. The results of this evaluation are reflected in the input tags
that are used in the program.

Single/dual Input signal from Value after Meaning of status
Safety Input evaluation
terminal
Si (n) Si (n+1)
Single Channel |0 0 Inactive (OFF)
1 1 Active (ON)
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Single/dual Input signal from Value after Meaning of status
Safety Input evaluation
terminal
Si (n) Si (n+1) Si (n) Si (n+1)
Dual Channel 0 0 0 0 Inactive (OFF)
Equivalent 0 1 0 0 Discrepant status
1 0 0 0 Discrepant status
1 1 1 1 Active (ON)
Dual Channel 0 0 0 1 Discrepant status
Complementary [ 1 0 1 Inactive (OFF)
1 0 1 0 Active (ON)
1 1 0 1 Discrepant status
n = Even number
Single/dual Status of Value after evaluation Meaning of status
Safety Mat Si (n) Si (n+1)
Safety Mat No load 1 1 Active (ON)
With load 0 0 Inactive (OFF)

m Operation for Dual Channel Equivalent Inputs: Normal Operation

Si0 terminal
| | | |
| : : |
Si1 terminal ! ! : !
> >
Diécrepancy Time Discrepancy Time
I/O tag
Si0
I/0 tag
Si1

m Operation for Dual Channel Equivalent Inputs: Discrepancy Error

Si0 terminal

P P

| |
Discrepancy Time Discrepancy Time

| | |

| | ]

| | |

Si1 terminal : : r '
|
|

I/0 tag
Sio

1/0 tag
Si1

31



GI9SP-series Controllers

Section 2-1

Input Filters

Error Notification

32

ON delays and OFF delays can be set to prevent malfunctions caused by
noise or by chattering of externally connected devices.

ON delays and OFF delays can be set for each terminal from 0 to 1,000 ms.
The effect of chattering from external devices can be reduced more by
increasing the delay time, but this will slow the response to input signals.

Limit switch or other input ﬂ

1/0 tag

> >
T: ON delay T: OFF delay

Precautions for Correct Use

* The ON and OFF delays can be set only as multiples of the cycle time of
the G9SP-series Controller. If the cycle time changes, e.g., when the pro-
gram is changed, the ON and OFF delay times will also change.

Example: Delays for a cycle time of 5 ms: ON delay of 10 x 5 ms = 50 ms
and OFF delay of 5 x 5 =25 ms
Delays after changing cycle time to 6 ms: ON delay of 10 x 6 ms
=60 ms and OFF delay of 5 x 6 = 30 ms

¢ The OFF delay time will affect the safety response performance. Add it to
the reaction time. (Refer to 3-2 Reaction Times.)

Self-diagnosis of Safety Input terminals provides notification of the locations
and causes of errors.

The following three methods can be used to check if errors have been
detected.

* Checking with the I/O indicators on the Front of the G9SP-series Control-
ler

The G9SP-series Controller will light or flash the 1/O indicators on the front
panel if an error is detected in the Safety Input terminals. This lets you
identify the terminal where the error was detected. Refer to 2-1-1 Part
Names and Indicators for information on the indicator patterns.

Checking with the G9SP Configurator

If the G9SP Configurator is connected online when an error has been de-
tected in the Safety Input terminals, the terminal where the error was de-
tected and the cause of the error can be checked. Refer to 10-1 Monitoring
Devices for the procedures and displays for using the G9SP Configurator.

Checking with Option Board Communications

Option Board communications can be used when an error has been de-
tected in the Safety Input terminals to monitor the error location and error
cause from a Standard PLC. Refer to SECTION 7 Communications with a
Standard PLC Using an Option Board for detailed specifications on com-
munications procedures and data for Option Boards.
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Operation at Error Detection

When the G9SP-series Controller detects an error in the Safety Input termi-
nals, the following operations will take place.

* The Safety Input evaluation data that is passed to the program is made
inactive.

¢ The ERR indicator will flash red and the /O indicator of the Safety Input
terminal where the error was detected will light red.
If Dual Channel Mode is being used, the I/O indicator for the other termi-
nal will flash red.

* The error will be recorded in the error log.
¢ Operation will continue.

Resetting Errors

All the following conditions must be met to reset errors that occur in the Safety
Inputs.

¢ The cause of the error must be removed.

¢ An inactive signal must be input (e.g., pressing the emergency stop but-
ton or opening a door).
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2-1-6 Safety Outputs

This section describes the Safety Output functions of the G9SP-series Con-
trollers Safety I/O functions. The G9SP-series Controller diagnoses the exter-
nal devices connected to Safety Output terminals.

Devices That Can Be Connected
The following table lists the devices that can be connected.

Type Example
Safety Devices with PNP output contacts | Safety relays and contactors

Setting Safety Output Terminals

A Safety Output terminal on the G9SP-series Controller can be easily set by
selecting the connected external device on the G9SP Configurator. (For
details, refer to 6-2-2 Hardware Settings.)

Hardware Wizard - Safety 1/0 Terminal Settings gj
Start @ @ @ Finizh
Linit Safah |/1] Edit 140
The selected connection devices are "% Somments

input | displayed. I/O comments are treated as
names and can be used in the program.

Settirrer T

remgral Settings
= Output Settings L Ter.. Na‘n& settings 1/0 Comment
e 2 Safety Relays w weldir

3 ety Rl e So0 2 Safety Relays w/ welding ... Safety Relay
e 2 Safety Relays

: e 5ol Safety Felay
& 1 Safety Relay w/ weld
z ; S:f:tﬁ H:;i ! welding & 502 Other 1 Safety Dutput wio p.. Safety PNF Output
&= Dual Safety PNP Outputs goi
e

& Single Safety PNP Outpul

& Dual Safety PNP Output L) 5g
LA Other 1 Safety Output v/ g —
< 3 (1 5a7
You drag and drop connected devices to

It Wal > .

il : £l the terminals to which they are to be
Marne of settings Other 1 Safe... . .
140 Comment [De... Safely PMP . connected. This completes the settings
Diagriosis wiithout Test... for Safety Output terminals.

Single/Dual Setting Single Channel

/ ’ Muting Lamp Output Settings. .. ‘

The settings are displayed. |

< Back ” Mest > ][ Finizh ][ Canel ]
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External Device Connection Examples
Refer to the following information when connecting output devices.

J

i'_‘ = 0.8 A max.
G9SP-series So0 to So15
J

It

n

[t ]

~N G2

DR

&WARNING Serious injury may possibly occur due to breakdown of safety outputs or test
outputs. Do not connect loads beyond the rated values to the safety outputs
and test outputs.

&WARNING Serious injury may possibly occur due to loss of required safety functions.
Wire the G9SP-series Controller properly so that the 24VDC line does NOT
touch the outputs accidentally or unintentionally.

&WARNING Serious injury may possibly occur due to loss of required safety functions.
Ground the 0V line of the power supply for external output devices so that the
devices do NOT turn ON when the safety output line or the test output line is
grounded.

&WARNING Serious injury may possibly occur due to loss of required safety functions.
Use appropriate components or devices according to the requirements given
in the following table.

Control device Requirements

Contactor Use a contactor with a forcibly guided mechanism. For feed-
back signals to detect contactor failure, use a device with NC
contacts. For feedback, use a device with NC contacts capa-
ble of switching micro-loads of 6 mA at 24 VDC.

Other control device | Verify whether the device is appropriate for the required
safety category.

|-_l7| Precautions for Correct Use

* Be sure to separate I/O cables from high-voltage and power lines.

e The cable length from an output terminal to the output device must be
100 m or less.
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Functions of Safety Output Terminals

Safety Input @—

terminals

This section describes the functions of the Safety Output terminals on the
G9SP-series Controller. The following functions are allocated automatically
when the external devices to connect are selected from the G9SP Configura-

tor.

©—
©—

Safety Input
functions

Program
execution

The results of program execution are evaluated by the Safety Output functions
and the evaluation results are output from the Safety Output terminals.

Safety Output
functions

© Safety Output
terminals

Self-diagnosis

Test pulse evaluation

A pulse is output at a specific interval

to detect wiring errors in the
externally connected device.

Dual channel evaluation

When Safety Output terminals
are used as dual channels,
the two outputs are checked
for consistency.

Other Functions

Error notification

Self-diagnosis of Safety Output
terminals provides notification of
the locations and causes of
errors.

Test Pulse Evaluation

36

A test pulse with a specific period is output on the 24-V power line from a
Safety Output Terminal to detect wiring errors. This function is achieved with

No diagnosis

Diagnosis

Single channel
There is no redundancy.
Dual channel equivalent

Two outputs are checked to make sure they
have the same value.

Checking with 1/0 indicators
Yellow indicators show the output is ON and normal. Red indicators show errors.
Checking with the G9SP Configurator

The G9SP Configurator can be used to check error causes (e.g., failure of externally
connected devices and wiring errors, such as short-circuits or ground faults).

Checking with Option Board Communications

The same information that is available on the G9SP Configurator can be sent to a
Standard PLC that is connected through an Option Board.

the following parameter.
* Diagnosis
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Diagnosis
The parameter determines whether test pulse evaluation is used. The errors
that can be detected are determined by the setting of this parameter.
Channel | Description Fault Mode
mode | of operation | contact with positive Ground faults Short circuits in output wiring
side of power line
Output ON Output Output ON Output Short Short Short
OFF OFF circuit circuit circuit
when both | when both | when one
outputs outputs output is
are ON are OFF |ONandthe
other is
OFF
No Diag- |Testpulses |Not detect- | Detectable |Detectable |Not detect- | Not detect- | Not detect- | Detectable
nosis are notoutput | able able able able
when the out-
put is ON.
Diagnosis | Test pulses | Detectable |Detectable |Detectable |Not detect- |Detectable |Not detect- | Detectable
are output able able
when the out-
put is ON.

|-_l7| Precautions for Correct Use

¢ Disconnections can be detected by using the EDM function block.

* |t the parameter is set to Diagnosis, OFF pulse signals with a pulse width of
640 ps will be output when the Safety Output is ON to diagnose the output
circuit. Check the input response time of the connected control device to
make sure it will not malfunction due to these OFF pulses.

Dual Channel Mode Setting

Single/Dual Setting

The G9SP-series Controller can use Safety Outputs in a Dual Channel Mode.
The following actions will be performed if a Dual Channel Mode is set:
¢ An error will occur if the two outputs from the user program are not equiv-

alent.

e |f an error is detected in either of the two output terminals, the outputs to
the external devices are both turned OFF.

This function is achieved with the following parameter.
¢ Single/Dual Setting

Setting

Description

Single channel

The Safety Output terminals are used as independent Safety

Input terminals.

Dual channel equiva-

lent

The pair of Safety Output terminals are used as Dual Channel
outputs. The outputs will turn ON if the paired Safety Outputs
are both normal.
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Relationship between Output Tags

The data of the output tags that are used in the program are output to the
Safety Output terminals according to the single/dual channel setting as shown

below.
Single/dual Output tag value Output signal from | Meaning of status
the Safety Output
terminal
So (x) So (x)
Single Channel |0 0 Inactive (OFF)
1 1 Active (ON)
Single/dual Output tag value Output signal from | Meaning of status
the Safety Output
terminal
So(n) | So(n+1) | So(n) | So(n+1)
Dual channel 0 0 0 (OFF) |0 (OFF) |Inactive (OFF)
equivalent 0 1 0 (OFF) |0 (OFF) |Output data error
(OFF)
1 0 0 (OFF) |0 (OFF) |OQutput data error
(OFF)
1 1 1 (ON) 1 (ON) Active (ON)

n = Even number

Troubleshooting

Self-diagnosis of Safety Output terminals provides notification of the locations
and causes of errors. The following three methods can be used to check if
errors have been detected.

B Checking with the I/0 indicators on the Front of the G9SP-series
Controller

The G9SP-series Controller will light or flash the 1/O indicators on the front
panel if an error is detected in the Safety Output terminals. This lets you iden-
tify the terminal where the error was detected. Refer to 2-1-1 Part Names and
Indicators for information on the indicator patterns.

B Checking with the G9SP Configurator

If the G9SP Configurator is connected online when an error has been
detected in the Safety Output terminals, the terminal where the error was
detected and the cause of the error can be checked. Refer to 10-1 Monitoring
Devices for the procedures and displays for using the G9SP Configurator.

B Checking with Option Board Communications

Option Board communications can be used when an error has been detected
in the Safety Output terminals to monitor the error location and error cause
from a Standard PLC. Refer to SECTION 7 Communications with a Standard
PLC Using an Option Board for detailed specifications on communications
procedures and data for Option Boards.
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Operation at Error Detection
The G9SP-series Controller performs the following actions if an error is
detected in the Safety Output terminals:

* The outputs to external devices are immediately made inactive regardless
of the status of the user program.

¢ The ERR indicator will flash red and the I/O indicator of the Safety Output
terminal where the error was detected will light red. In Dual Channel
Mode, indicator of the other output flashes red.

* The error is recorded in the error log.
¢ Operation continues.

Resetting Errors

All the following conditions must be met to reset errors that occur in the Safety
Outputs.

¢ The cause of the error must be removed.

* The output signal from the user application for the corresponding Safety
Output terminal to the output tag must be made inactive.
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2-2 Expansion I/O Units

This section provides the names of Expansion 1/0O Unit parts, I/O specifica-
tions, and terminal arrangements. Refer to 4-1 Installation and 4-2 Wiring for
dimensions and weights.

2-2-1

Part Names and Functions

Part Names and Indicators

Standard 1/0 Units with 20 I/O Points (CP1W-20EDT/20EDT1)

2. Expansion I/O connecting cable J

4. Input indicators

1. Input terminals——e

- 5. Expansion connector
20EDT1

3. Output terminals ——e

& O

6. Output indicators

Standard Output Units with 32 I/O Points (CP1W-32ET/ET1)

6 6. Output indicators 15}
3. Output terminals—-e
2. Expansion 1/O connecting cable R R
—_
sHEHEH I
Heccacsna s2er | & 5. Expansion connector
3. Output terminals —j-®
o) = = o)
Number Name Function
1 Input terminals Used to connect input devices.
2 Expansion 1/0 This cable is used to connect the adjacent Units,
connecting cable |including the G9SP-series Controller, Expansion /O
Units, or Expansion Units. For extended connections
or vertical arrangements, use the CP1W-CN811 1/O
Connecting Cable (length: 800 mm).
3 Output terminals | Used to connect output devices.
4 Input indicators Input status is displayed. An indicator will be ON when
the input is ON.
5 Expansion con- | CP-series Expansion I/O Units can be connected.
nector 1-1-2 Basic System and Configuration Devices
2-2 Expansion I/O Units
6 Output indicators | Output status is displayed. An indicator will be ON
when the output is ON.
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I/0 Indicators

® :OFF [ :ON
Indicator Color Status Description
INO to INn Yellow H The input signal is ON.
n: Terminal number
(Standard Input terminals) [___ > The input signal is OFF.
OUTO to OUTn Yellow :Ci The output signal is ON.
n: Terminal number
(Standard Output terminals) ° The output signal is OFF.

&WARNING Serious injury may possibly occur due to loss of required safety functions. Do
not use the G9SP-series Controller's indicators for safety operations.
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2-2-2 Terminal Arrangements

Standard 1/0 Units with 20 I/O Points (CP1W-20EDT/20EDT1)
m Input (Unit Upper Terminal Block)

‘COM‘O1|03‘05‘07‘09‘11‘

‘NC|OO‘02’O4‘06’08‘10’

m Output (Unit Lower Terminal Block)

|OO|01|02|04‘05’07‘

‘COMlCOMlCOM‘ 03 |COM| 06 ‘

Standard Output Units with 32 I/O Points (CP1W-32ET/32ET1)
m Output (Unit Upper Terminal Block)

‘ NC |COM|COM|COM COM| 05 | 07 |COM‘ 10 COM‘ 13 ‘ 15 | NC | NC | NC |

|700|701|702|03 O4|06F)8|09|11
m Output (Unit Lower Terminal Block)

b6b7 18‘1ﬂ20‘22 24|25‘2d28‘30DC

‘ NC |COM|COM COM|COM| 21 ‘ 23 COIVI| 26 |COM| 29 | 31—|

12‘14 NC‘NC‘NC|

COM: Common terminal
00 to 11: Input terminal
NC: No connection

COM: Common terminal
00 to 07: Output terminal

COM: Common terminal
00 to 15: Output terminal
NC: No connection

COM: Common terminal
16 to 31: Output terminal
NC: No connection

Wiring Diagrams: Standard 1/O Units with 20 I/O Points (CP1W-20EDT/20EDT1)

H Input Terminals
m CP1W-20EDT/20EDT1

Unit Upper Terminal Block

oo .
pczav [ '[
- l_‘-

b N

b }

N O—
4
o Oo—
-

-0 O—

COM| 01 03 05 | oF | 08 11

NC | 00 02 | 04 (06| 08 ] 10

"—"{_J :.
—)

-
‘ — e -
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COM: Common terminal
00 to 11: Input terminals
NC: No connection
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M Output Terminals
m CP1W-20EDT (Sinking Transistor Outputs)

Unit Lower Terminal Block

— | ' = COM: Common terminal
- ph el ,l..\ r"[ o 8 00 to 07: Output terminals

m CP1W-20EDT1 (Sourcing Transistor Outputs)

Unit Lower Terminal Block

COM: Common terminal

[
) | ek ks 00 to 07: Output terminals

Do Qo1 jo2po4] 05| 07

COMJCOM]COM] 02 JCOM| 08

Y i L\
WL A/

TTT [T
Wiring Diagrams: Standard Output Units with 32 I/O Points (CP1W-32ET/32ET1)

H Output Terminals
m CP1W-32ET (Sinking Transistor Outputs)
Unit Upper Terminal Block

T COM: Common terminal

| 00 to 15: Output terminals
L _‘ i D)D) L Lipu !

(L ) NC: No connection
|

10 @M| 13 | 15|I\C|NC|NC|
|12|14r.'~.IC|NC|I\C|

.-’
"
~
W
—x l_
|
\
-

| NC ICDI‘.‘!ICONICON‘.'&UN 05 | a7 ICOr«‘

|DOID1|02|03|D4 06 03|09

I | I
‘ ¢ 'ifl OCOOOLOO® l ® “ij
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Unit Lower Terminal Block

COM: Common terminal

‘ ‘ I I —1 16 to 31: Output terminals

C *'.\ ||/1\|| D,(L\ G)(")"(D'Lji_\ (L. NC: No connection
T ]|
|16|‘I?L8|t9|20|22 24|2°|2d25|3°|“‘3|

| NC ICOMlOOMICOMICOMl g | 23 |COM| 26 |ODM| 29 | 3—|

|_| L\ |- (lLu J' KJ\'/L\'

‘ _,J T k\ WAL

m CP1W-32ET1 (Sourcing Transistor Outputs)

Unit Upper Terminal Block

T COM: Common terminal
| —l L l ]\ 00 to 15: Output terminals
( / Q) f_) ( NC: No connection
T I

| NC ICOMICOMICOM'EM| 05 | o7 ICOM| 10 |E)M| 13 | 15 INC | NCl NCl

|DOID1|02|03|04| ﬁ3|m|t1|12|14rNC|NC|NC|
CEN Ty ’\J“ | ' ' \ ‘\..f"'\ \

L \

J (L) {L L D D\) L./\-IK_L,) L,f

‘ \_1_ S S . 1 L,

COM: Common terminal
— 16 to 31: Output terminals
NC: No connection

OO0 010 ( .
] ] | N I )
\L_J"\L/’ '\L/’ \.L/ i oL /'I\L L 2

|16|1?b8|t9|20|22 24|2:\|2d25|3{)|NC|

| MNC ICOMlODMICOMIOOMl 21 | 23 ICOM| 26 |ODM| 29 | a—l

L L J— J—./"l'\.f ™ _rr % J_ /1“\/'\
‘ T -‘ kT_x' L '|' \L/ (LAY
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2-2-3 1/O Specifications
This section describes the 1/0O specifications of Expansion 1/0 Units.

Input Specifications (CP1W-20EDT/20EDT1)

Item Specification
Input voltage 24 VDC, +10%, -15%
Input impedance 4.7 kQ
Input current 5 mA typical
ON voltage 14.4 VDC min.
OFF voltage 5.0 VDC max.
ON response time 1 ms max.*
OFF response time |1 ms max.*

Circuit configuration

A
W
| 4.7kQ

r
T
|

750Q
T
| ]
T T
13
Fall

COoM1

—E{ ) ) Input-indicator|—“u’—|
‘LS I
IN =
Sk G

Internal
circuits

S

* The response time is the delay caused by hardware.

Precautions for Safe Use

Do not apply voltage in excess of the rated voltage to the input terminal.
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Output Specifications for Transistor Outputs (Sinking or Sourcing)

Item Specification
CP1W-20EDT/20EDT1 CP1W-32ET/32ET1

Maximum switching |24 VDC 4.5t0 30 VDC
capacity ! +10%/-5% 0.3 Aloutput

0.3 A/output

0.9 A/common 0.9 A/common

1.8 A/Unit 7.2 A/Unit
Leakage current 0.1 mA max. 0.1 mA max.
Residual voltage 1.5V max. 1.5V max.
ON response time 0.1 ms max. 0.1 ms max.
OFF response time | 1 ms max. 1 ms max.

At 24 VDC +10%/ -5%, 5 to 300 mA

At 24 VDC +10%/ -5%, 5 to 300 mA

Maximum number of
simultaneously ON
outputs

8 points (100% load)

24 points (75% load)

Fuse™

1 fuse/common

Circuit configuration

Sinking Outputs (CP1W-20EDT and CP1W-32ET)

Output indicator
e

e

Internal | /¢ , t
circuits |
1

24 VDC/ 4.5 to 30 VDC

Sourcing Outputs (CP1W-20EDT1 and CP1W-32ET1)

Output indicator
e

1
1 P [,
| In'tern'al Y.

circuits } 225
1
1

24 VDC/ 4.5 to 30 VDC
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*1  If the ambient temperature is maintained below 50°C, up to 0.9 A/com-

mon can be used.

A
0.9

Total current per common

08— ———----—-—--~-

55 ("C)

Ambient temperature

*2  The fuse cannot be replaced by the user. Replace the Unit if the fuse
breaks due to a short-circuit or overcurrent.

Precautions for Safe Use

Do not connect a load to an output terminal or apply a voltage in excess of the

maximum switching capacity.
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2-2-4 Current Consumption

Unit Model Current consumption
5VDC 24VDC
Expansion 1/0 20 1/O points CP1W-20EDT 0.130 A
Units Inputs: 12 CP1W-20EDT1
Outputs: 8
32 output points CP1W-32ET 0.113 A ---
CP1W-32ET1
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2-3 Option Units

The section describes the part names, connector arrangement, communica-

tions specifications, and other information on Option Units.

Refer to 4-1 Installation and 4-2 Wiring for dimensions and weights.

RS-232C Option Board (CP1W-CIF01)

2-3-1

Part Names and Connector Arrangement

Front

Rear

1. Communications status indicator

2. RS-232C connector

Communications Status Indicator

| _ 3. Controller connector

This indicator flashes during serial communications.

RS-232C Connector

5 ; Pin Abbr. Signal Signal direction
1 FG Frame ground

OOOOO 2 SD (TXD) Send data Outputs
3 RD (RXD) Receive data Inputs

9 6 4 RS (RTS) Request to send | Outputs
5 CS (CTS) Clear to send Inputs
6 5V Power ---
7 DR (DSR) Data set ready Inputs
8 ER (DTR) Data terminal Outputs
ready

9 SG (0V) Signal ground
Connector |FG Frame ground
hood

|-_l7| Precautions for Correct Use

Always turn OFF the power supply to the G9SP-series Controller before

mounting or removing Option Boards.

Communications Specifications

Only no-protocol communications can be used for RS-232C serial communi-
cations of the G9SP-series Controller. Refer to SECTION 7 Communications
with a Standard PLC Using an Option Board for the communications settings

of the connected Standard PLC.
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Item

Specification

Connection method

D-sub, 9-pin female connector

Maximum transmission distance

With a baud rate of 9,600 bps: 15 m
With a baud rate of 115,200 bps: 3 m

Communications protocol

No-protocol

Maximum data length

SECTION 7 Communications with a Standard PLC
Using an Option Board

Frame format | Start code 0040 hex

End code Reception bytes: 198
Communica- Baud rate 9,600 or 115,200 bps (unit version 2.0 or later)
tions settings [ parameters Data length: 8 bits

Stop bits: 1 bit
Parity: Even

Current consumption

Included in the current consumption of the G9SP-
series Controller.

Weight

Included in the weight of the G9SP-series Control-
ler.

2-3-2 Ethernet Option Board (CP1W-CIF41)
Part Names and Connector Arrangement

IP ADDRESS:

SUBNET MASK:

(U

IP Address Label

A label is provided so that the user can enter the
IP address and subnet mask and attach them to

the front of the Unit.

Always enter this information and attach the label
to the Unit.

Ethernet Connector

1
-
COMMERR 10BASE-T
| | 100BASE-TX
—J
Indicators

Used to connect the Ethernet twisted-pair cable.

Indicate the operating status of the Option Board.

Communications Status Indicators

LED Color Status Meaning
COMM | Yellow Not lit Not sending or receiving data.
Lit Sending or receiving data.
ERR Red Not lit The Ethernet Option Board is normal.
Lit A fatal communications error has occurred in
the Ethernet Option Board.
Flashing A non-fatal communications error has
occurred in the Ethernet Option Board.
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L4

Precautions for Correct Use

e Only CP1W-CIF41 Ethernet Option Boards with unit version 2.0 or later can
be used. If another Option Board is used, the G9SP-series Controller will
detect an Unsupported Option Board Error (the MS indicator will flash red).

¢ Always turn OFF the power supply to the G9SP-series Controller before
mounting or removing Option Boards.

Communications Specifications

Only the UDP/IP protocol can be used for Ethernet communications with the
G9SP-series Controller. Refer to SECTION 7 Communications with a Stan-
dard PLC Using an Option Board for the communications settings of the con-
nected Standard PLC.

Ethernet Communications Specifications

Item Specifications
Type 100Base-TX (can be used as 10Base-T)
Transmis- Media access CSMA/CD
sion specifi- | method
cations Modulation method | Baseband

Transmission paths | Star form

Baud rate

100 Mbit/s (100Base-TX) 10 Mbit/s (10Base-T)

The internal baud rate between the G9SP-series Controller and Ethernet Option
Board is 115.2 kbps.

Transmission media

Unshielded twisted-pair (UTP) cable
Categories: 3, 4, 5, 5e

Shielded twisted-pair (STP) cable
Categories: 100 Q at 3, 4, 5, 5e

Unshielded twisted-pair (UTP) cable
Categories: 5, 5e

Shielded twisted-pair (STP) cable
Categories: 100 Q at 5, 5e

Transmission dis-
tance

100 m (distance between hub and node)

Number of cascade
connections

No restrictions in using switching hubs

Current consumption

130 mA max. at 5V DC

Vibration resistance

Conforms to JIS 0040.

10 to 57Hz: 0.075-mm amplitude, 57 to 150 Hz: acceleration 9.8 m/s? in X,Y,and Z
directions for 80 minutes each (sweep time: 8 minutes x 10 sweeps = 80 minutes)

Shock resistance

Conforms to JIS 0041.
147 m/sz, 3 times eachin X, Y, and Z directions

Ambient operating temperature

0 to 55°C

Ambient humidity 10% to 90% (with no condensation)
Atmosphere Must be free of corrosive gas.
Ambient storage temperature -20 to 75°C

Weight 23 g max.

Dimensions 36.4x36.4%x28.2 mm (WxHxD)

Note

Communications with OMRON PLCs can be performed using the FINS/UDP
protocol.

2-3-3 Memory Cassette (CP1W-MEO5M)
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This section describes the startup time and reaction time of the G9SP-series Controller.
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Startup Time Section 3-1

3-1 Startup Time

This section describes the operating flow and startup time of the G9SP-series
Controller.

Operation Flow

The following flowchart shows the operation cycle of the G9SP-series Con-
troller.

*Power ON

Initialization

N
A £

System processing

v

Input refresh

v

Cycle time User applicati -
pplication processing
(depends on (logic operations)
program)
Output refresh
USB/Option Board
communications processing
v

Initialization Time

The G9SP-series Controller performs initialization when the power supply is
turned ON. During initialization, the G9SP-series Controller performs hard-
ware self-diagnosis. The initialization takes up to 3 seconds to be completed
from the time that the power is turned ON.

Time Required to RUN Mode

The G9SP-series Controller will start operation in RUN Mode within 3 sec-
onds after the power supply is turned ON when operation starts automatically.
A Standard PLC can monitor the Unit Normal Operating Flag to see if the
G9SP-series Controller has started normal operation. The G9SP-series Con-
troller turns ON the Unit Normal Operating Flag when the following conditions
have been met.

* RUN Mode has been entered.
¢ There are no errors in the G9SP-series Controller.
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3-2 Reaction Times

This section describes how to calculate reaction times (safety response per-
formance) for the G9SP-series Controller.

3-2-1 Reaction Time Concepts

Reaction Time
The reaction time is the time required to stop machine operation in a worst-
case scenario considering the occurrence of faults and failures in the safety
chain. The safety chain is the logical connections that are required to achieve
a safety function, including the Safety Input device, G9SP-series Controller,
and Safety Output device. The reaction time is used to calculate the safety
distance.

3-2-2 Local Input and Local Output Reaction Times

This section describes the local Safety I/O reaction time for the G9SP-series
Controller. When calculating the reaction time of the overall safety chain, cal-
culate separately the reaction times of safety sensor and switches, such as
light curtains, and actuators, such as safety relays.

Safety Sensor/ G9SP-series Actuator
Switch Safety Controller

Local input or
output reaction

Actuator
reaction time

Sensor/Switch

reaction time -
time

Elements for Calculating the Reaction Time

The reaction time for local Safety I/O on the G9SP-series Controller depends
on the following conditions. Check the conditions and values before calculat-
ing the reaction time.

m Cycle Time
The cycle time depends on the size and contents of the program.

m Input OFF Delay Time

If an OFF delay is set for an input, e.g., to prevent chattering, the OFF delay
time must be added to the reaction time.

El Precautions for Correct Use

* If the cycle time changes as the result of changes to the program, calculate
the reaction time again.

¢ If an Off-Delay Timer function block is used in the program or if loop-back
connections are used, they must also be added to the reaction time.

Checking the Safety Input Devices, Cycle Time, and Input OFF Delay Times

The cycle time and input OFF delay times can be checked on the configura-
tion report that is output from the G9SP Configurator.
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Section 3-2

Reaction Time Formula

54

/\ WARNING

2

The formula for calculating reaction time for local Safety 1/0O on the G9SP-
series Controller is given below.

| Local Safety I/O reaction time = (Cycle time x 2) — 2 + Input OFF delay time [ms] |

Serious injury may possibly occur due to loss of required safety functions.
Confirm that the calculated reaction times meet the required specifications for
all safety chains.

Additional Information

The safety sensor/switch reaction times are given below for when the follow-
ing OMRON Safety Sensors or Switches are connected directly to the G9SP-
series Controller.

Connected device Safety Sensor/Switch Cycle time
reaction time

E3ZS or E3FS Sin- |2 ms + (Cycle time x 3) ms | Cycle time =4 ms
ES;I:nBsgram Safety 2 ms + (Cycle time x 2) ms |5 ms < Cycle time < 9 ms

2 ms + (Cycle time x 1) ms |10 ms < Cycle time
D40A Non-contact 6 ms + 0.4 ms x Number of |---

Switch connected Switches
D40Z Non-contact Always 31 ms Cycle time <10 ms
Switch (Cycle time x 3) ms 11 ms < Cycle time
UM Safety Mat (Cycle time x 3) ms Cycle time =4 ms
(Cycle time x 2) ms 5 ms < Cycle time <8 ms
(Cycle time x 1) ms 9 ms < Cycle time

The fault detection time for 24-V short-circuit faults on D40A non-contact door
switch input is (Cycle time x 3) ms max.

When calculating the safe distance for applications other than as door
switches, use a Safety Sensor/Switch reaction time of (Cycle time x 3) ms.

Safety Sensor/Switch reaction time calculation examples are provided in the
following table for each cycle time.

Connected device Sensor/Switch reaction time [ms]
| Cycletime (4|5 |6 |7 | 8|9 |10(11]|1215]|20|25|30

E3ZS or E3FS Single |14({12 |14 |16 |18 |20 |12 |13 |14 |17 |22 |27 |32
Beam Safety Sensor

D40A Non-contact 6 + 0.4 x Number of connected Switches

Switch (Independent of the cycle time.)

D40Z Non-contact 31 (31 (31 (31 {31 |33 |36 |45 |60 |75 |90
Switch

UM Safety Mat 12110 (12 |14 |16 |9 10 |11 |12 {15 |20 |25 |30




Hardware Settings

SECTION 4
Installation and Wiring

This section describes how to install and wire the G9SP-series Controller.
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Installation Section 4-1

4-1 Installation

This section provides precautions on the environmental factors that must be
considered and the installation location of each G9SP-series Unit.

4-1-1 Installation Location

Installation Environment
Do not install the G9SP-series Controller in the following locations.

* Locations subject to ambient temperatures lower than 0°C or higher than
55°C.

* Locations subject to condensation as the result of severe changes in tem-
perature.

* Locations subject to ambient humidity lower than 10% or higher than
90%.

* Locations subject to corrosive or flammable gases.

* Locations subject to excessive dust, salt, or metal filings.
¢ Locations subject to direct shock or vibration.

* Locations subject to direct sunlight.

* Locations subject to water, oil, or chemicals.

Always enclose or protect the G9SP-series Controller sufficiently in the follow-
ing locations.

¢ Locations subject to static electricity or other forms of noise.
¢ | ocations subject to strong electromagnetic fields.

¢ Locations subject to possible exposure to radioactivity.

¢ Locations close to power lines.

Installation in Control Panels

When the G9SP-series Controller is being installed in a control panel, be sure
to provide proper ambient conditions as well as access for operation and
maintenance.

Installation Orientation

When installing the G9SP-series Controller in a control panel, it must be
installed with the side with indicators and communications ports facing the
front to ensure proper heat dissipation.
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Installation Section 4-1

Accessibility for Operation and Maintenance
* To ensure safe access for operation and maintenance, separate the
G9SP-series Controller as much as possible from high-voltage equipment
and moving machinery.

* The G9SP-series Controller will be easiest to install and operate if it is
mounted at a height of 1.0 to 1.6 m above the floor.

&Caution Do not touch the power supply or the area around the I/O terminals while

power is being supplied or immediately after power has been turned OFF.
Doing so may result in burns.

|-_l7| Precautions for Correct Use

After the power supply has been turned OFF, wait until the G9SP-series Con-
troller has sufficiently cooled before touching it.

Improving Noise Resistance
Leave space between the G9SP-series Controller and control panel or other
devices to allow adequate dissipation of heat generated by the power supply.
* Do not mount the G9SP-series Controller in a control panel containing
high-voltage equipment.
¢ Install the G9SP-series Controller at least 200 mm (6.5 feet) from power

lines.
Power Line
O
200 mm min.

G9SP

200 mm min.

e Ground the mounting plate between the G9SP-series Controller and the
mounting surface.

Temperature Control
The ambient operating temperature around the G9SP-series Controller must
be between 0 and 55°C. Observe the following precautions.
* Provide enough space for good air flow.
¢ Do not install the G9SP-series Controller above equipment that generates
a large amount of heat such as heaters, transformers, or high-capacity
resistors.

¢ If the ambient temperature exceeds 55°C, install a cooling fan or air con-
ditioner.
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Installation Section 4-1

4-1-2 Unit Arrangement

This section describes how to arrange the G9SP-series Controller Units.

As shown in the following diagrams, Units can be arranged in one or two rows
when Expansion I/O Units or Expansion Units are used.

Arrangement in One Row
Expansion 1/0 Units and Expansion Units can be installed in a side-by-side
arrangement.

G9SP-series Controller

CP-series Expansion I/0 Units

Arrangement in Two Rows
The Units can be arranged in two rows using the CP1W-CN811 I/O Connect-
ing Cable (800 mm).

CP1W-CN811
1/0 Connecting Cable

El Precautions for Correct Use

I/0 Connecting Cable can be used in one place only in each Controller. It can-
not be used between Expansion I/O Units or in more than one place in the
same Controller.
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4-1-3

Installation

This section describes how to install the G9SP-series Controller.

Dimensions and Installation Height

Dimensions

Installation Height

Installation Methods

DIN Track Installation

Surface Installation

W >

85
81

L8

i ]
A M
| E—— ~
n mp—l|
I
1107100 90 22222% 222222L HHDE J
= g — 1] T —
’77; < -~ - Four, 4.5 dia.

Model number A B Weight
G9SP-N10S 86 76 290 g max.
G9SP-N10D 130 120 440 g max.
G9SP-N20S 130 120 430 g max.

The installation height is approximately 90 mm.

When a Connecting Cable is connected to an Option Board, however, the
additional height must be included. Always allow for the additional height
when considering the depth of the control panel in which the G9SP-series
Controller is to be mounted.

There are two installation methods.

The Units can be mounted to PFP-50N (50 cm) or PFP-100N/100N2 (100 cm)
DIN Tracks. Secure the DIN Track with screws in at least three places.

DIN Track

—_

4

(@)

Secure with screws

Units can be directly mounted in the control panel using M4 screws.
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Mounting Brackets

DIN Track
Secure the DIN Track to the control panel using M4 screws at interval of
210 mm or less (6 holes or fewer). The tightening torque is 1.2 N-m.
PFP-100N2 28-25 X 4.5 long holes 16
4.5 7/
i — C”:) — —H 30:0.3 27 2% 29.2
), {
—+115-4« 25 m 25 | 1000 «25*ﬁ+25»15« 1JL—JP1_5
PFP-100N/50N 9
is ,, 7.3+0.15 4.'_1_7
47*(—> D C”D C 35:+0.3 ;gjs
* ), I
—+{15 4« 25 +|_t«-25 | 25 +—«-25 15(5)" JLW
1000 (500)*
*PFP-50N dimensions are given in parentheses.
End Plates

Use the PFP-M End Plates to secure the Units so that they do not move
towards one end or the other of the DIN Track.

Mounting with Screws
1. Open mounting holes in the mounting surface according to the dimensions
diagram.

2. Use M4 screws, which fit the holes on the G9SP-series Controller. The
tightening torque is 1.2 N-m.

4-1-4 Connecting Expansion I/O Units and Expansion Units

This section describes how to connect Expansion I/O Units and Expansion
Units.

Connection Methods

1,2,3... 1. Remove the cover from the G9SP-series Controller’s or the Expansion I/O
Unit's expansion connector. Use a flat-head screwdriver to remove the
cover from the Expansion 1/0O Connector.

Expansion Connector Cover
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2. |Insert the Expansion I/O Unit's connecting cable into the G9SP-series
G9SP-series Controller’s or the Expansion I/0O Unit's expansion connector.

3. Attach the cover to the G9SP-series Controller's or the Expansion 1/O
Unit's expansion connector.

El Precautions for Correct Use
¢ Always turn OFF the power supply to the G9SP-series Controller before
mounting or removing Expansion 1/O Units.

* Separate the G9SP-series Controller from the Expansion I/O Units by about
10 mm.

Precautions on Connecting Units

The following restrictions apply to the Expansion I/O Units that can be con-
nected to the G9SP-series Controller.

Applicable Models
Refer to 1-1-2 Basic System and Configuration Devices and 2-2 Expansion
I/0 Units for information on the Expansion I/O Units that can be connected.

Maximum Number of Connectable Units
Up to two Expansion I/O Units can be connected.

Configuration Data Agreement
If the actual configuration does not agree with the configuration data, a non-
fatal error will occur in the G9SP-series Controller. Correct the configuration
or the configuration data so that they agree. Refer to SECTION 13 Trouble-
shooting for information on errors.
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4-1-5 Mounting Option Boards

This section describes how to mount an Option Board.

Mounting and Removal

Mounting
1,2,3... 1. Turn OFF the power supply to the G9SP-series Controller.

2. Remove the cover to the Option Board slot. If you squeeze the top and bot-
tom lock levers on the cover together to release the lock, you can remove
the cover.

3. Make sure the Board is in the correct orientation and firmly press it into the
slot until it clicks into place.

Removal

Always turn OFF the power supply before removing an Option Board. If you
squeeze the top and bottom lock levers on the Option Board together to
release the lock, you can remove the Option Board.

m Precautions for Correct Use

Always turn OFF the power supply to the G9SP-series Controller before
mounting or removing Option Boards.

Precautions When Connecting an Option Board

The following restrictions apply to the Option Boards that can be mounted to
the G9SP-series Controller.

Applicable Models
Refer to 1-1-2 Basic System and Configuration Devices for information on the
Expansion I/0 Units that can be connected.

Maximum Number of Boards
Only one Option Board can be mounted.
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4-2 Wiring

4-2-1

Wire Sizes

This section describes wiring methods for the G9SP-series Controller and
CP-series Expansion I/0O Units.

Use the following wires to wire the power supply and external 1/0O devices to
the G9SP-series Controller.

Solid wire 0.32 to 0.82 mm?, AWG22 to AWG18
0.32 to 0.5 mm?, AWG22 to AWG20*

Stranded wire 0.5 to 1.3 mm?2, AWG20 to AWG16
0.5 to 0.82 mm?, AWG20 to AWG18*

* When wiring two wires to one terminal, use two wires of the same type and

thickness.

* M3 self-rising terminals are used on the screw terminals. Tighten the ter-
minal block screws to the torque of 0.5 N-m.

¢ Use crimp terminals (M3) having the dimensions shown below.

'y I
6.2 mm maxg@]j 6.2 mm max. @:
y v |

Precautions for Safe Use

¢ Disconnect the G9SP-series Controller from the power supply before start-

ing wiring. Devices connected to the Controller may operate unexpectedly.

* Properly apply the specified voltage to the G9SP-series Controller power

supply and input terminals. Applying an inappropriate DC voltage or any AC
voltage may result in failure of specified functions, reduced safety functions,
damage to the product, and burning.

* Never apply a voltage that exceeds the input voltage for Input Units or the

maximum switching capacity for Output Units.

* When the power supply has positive and negative terminals, always wire

them correctly.

* Be sure to separate the communications cables and 1/O cables from high-

voltage/high-current lines.

¢ Do not bend a cable past its natural bending radius or pull in it with exces-

sive force. Doing so will damage the cable.

* Be careful not to get your fingers caught when attaching terminal blocks to

the G9SP-series Controller.

* Incorrect wiring may lead to loss of safety functions. Wire conductors cor-

rectly and verify the operation of the G9SP-series Controller before using
the system in which the Controller is incorporated.
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4-2-2 Wiring the Power Supply

Wiring the Power Supply
The G9SP-series Controller provides power terminals V1/G1 for the internal
and input circuits and power terminals V2/G2 for the output circuits.
Use a power supply with a voltage fluctuation range of 20.4 to 26.4 VDC.

e If the voltage may drop due to the starting current or inrush current for
output devices, use different power sources for the two power supplies.

* When using more than one G9SP-series Controller, use separate power
supply circuits for each G9SP-series Controller to prevent the malfunction
of breakers and voltage drops from inrush current.

. —,'O; vi  24VDC
o 1
USB oL G1 -
D+ | @ ? h si0 J:‘
D- |® Safety @
Input e
Si19
Circuit Of 0
= Test O
L Output Ll 15 %
o Circuit ©
£ o2
9] Safety ol G2
£ J— | Output ~
—-?ﬁEu Circuit @+300
/:\ So7 L
)
Standard e D_‘
Output 00
L

Power Supply Selection
Use a DC power supply satisfying the following requirements.

¢ The secondary circuit of the DC power supply must be isolated from the
primary circuit by double insulation or reinforced insulation.

¢ An isolated power supply that is limited to a current of 8 A or lower must
be used.

* The output hold time must be 20 ms or longer.

¢ The DC power supply must be a SELV power supply that satisfies the
requirements of IEC/EN 60950-1 and EN 50178.

Power Supply Grounding
* Ground the 0-V side of the power supply terminals (G1 and G2) to enable
detecting faults for disconnected I/O wiring or ground faults.

* Ground to 100 Q or less to provide stronger noise immunity.

* Do not share ground lines with other equipment or ground to structural
parts of buildings to prevent adverse influences.

Precautions for Safe Use

¢ Connect the positive and negative terminals correctly.
¢ Supply power to all of the Power Supply Units from the same source.

64



Wiring Section 4-2

El Precautions for Correct Use

* Wiring clippings can scatter when wiring. Leave the label attached to the
top of the Unit when wiring to prevent the entry of foreign matter.

* Remove the label after the completion of wiring to ensure proper heat dissi-
pation.
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Software Design

SECTION 5
Preparations for Using the G9SP Configurator

This section describes the features and provides the installation procedure for the G9SP Configurator. The G9SP
Configurator is a software application that is used to program and debug a G9SP-series Controller.

5-1 OVEIVIEW. . oottt e e e e e e e e e e 68
5-1-1  System Requirements and System Configuration .............. 68
5-1-2  G9SP Configurator Functions. . . .......... ... ..ot 69
5-2 Imstallation. .. ... ... .. 70
5-2-1 Installing the G9SP Configurator. . ......................... 70
5-2-2  Installingthe USB Driver. ........ ... oo . 70
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Overview Section 5-1

5-1 Overview

The G9SP Configurator is a software application that is used to initialize, pro-
gram, monitor, and debug G9SP-series Controller. This section describes the
features of the G9SP Configurator and its system requirements.

5-1-1 System Requirements and System Configuration

System Requirements

The following system is required to operate the G9SP Configurator. Make
sure your system provides the following conditions and has the necessary

components.
Item Description

CD-ROM or DVD- One or more

ROM drive

Supported operating | Windows XP SP3 (32-bit edition), Windows Vista SP2 (32-bit edi-

systems tion or 64-bit edition), Windows 7 (32-bit edition or 64-bit edition),
Windows 8 (32-bit edition or 64-bit edition), Windows 8.1 (32-bit
edition or 64-bit edition), or Windows 10 (32-bit edition or 64-bit
edition)
Note Administrator rights are required for installation.

CPU A computer with a processor recommended by Microsoft Corpo-
ration.

RAM The memory capacity recommended by Microsoft Corporation.

Required hard disk 200 MB min.

space

Display High-brightness display of 800 x 600 SVGA min.
256 colors min.

Connection port to USB port

Controller

System Configuration

The G9SP Configurator is installed on a computer and connected to the
G9SP-series Controller with a commercially available USB cable.

‘ G9SP Configurator

Type-B connector

USB port

Type-A connector G9SP-series Controller
e

Commercially
available USB cable*1

Peripheral USB port
(USB 1.1, B-type connector)

*1: The USB cable must be 3 m or shorter.
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M Precautions for Correct Use

* The G9SP Configurator cannot be used if it is connected to an RS-232C
Option Board or Ethernet Option Board. Always connect it directly to the

USB port.

* Do not turn OFF the power supply to the G9SP-series Controller or discon-
nect the USB cable while online. Before removing the USB cable, place the
application offline.

¢ The computer cannot be placed on standby while it is connected to the
G9SP-seried Controller with a USB cable.

5-1-2 G9SP Configurator Functions

The G9SP Configurator can be used for the following purposes.

[ GISP Configurator ]—

Setup and Programming Unit Configuration

Safety Output

Hardware Settings ) -
Terminal Settings

The hardware configuration and Safety I/0 terminals of the G9SP-series
Controller are set here.

System Settings
The cycle time and other software functions of the G9SP-series
Controller are set here.

Programming Logic Editor
Safety-certified function blocks
are used to program the
G9SP-series Controller.

User-defined Function Blocks

Offline Simulation Debugging and Maintenance

The program can be debugged on the computer.

Search Functionality
You can search for I/O tags and error locations in the program.

Force-set/reset
The actual I/0 of the G9SP-series Controller can be turned ON and OFF.

Online Monitoring

The program execution status, error log, and other items in the G9SP-series
Controller can be monitored.

Displaying and Other Functions

Printing Reports

Settings can be checked and printed.

Access Rights

Protections can be set using passwords for changes to settings in the G9SP-series
Controller and to accessing and editing project files on the computer.
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5-2 Installation

This section describes the installation procedure that must be performed to
use the G9SP Configurator.

|-_l7| Precautions for Correct Use

To install the software, log on as a user that meets the following conditions.
¢ Administrator privileges

¢ Only single-byte alphanumeric characters in the user's account name (ver-
sion 1.00 only)

5-2-1 Installing the G9SP Configurator

Preparing for Installation
Check the following items before beginning with the installation.

Available Hard Disk Space
The G9SP Configurator can be installed on the hard disk only. At least 200
MB of hard disk space is required. Make sure that there is enough space
available.

Windows Environment and Installation Destination
The G9SP Configurator is a software application for a Windows operating
environment. The software is installed on Windows. Make sure that Windows
is installed and functioning correctly on the computer.

Installation Procedure

This section describes how to install the software on a computer using the fol-
lowing drive configuration as an example.

C drive: Hard disk drive
D drive: CD-ROM drive

1,2,3... 1. Start Windows and insert the G9SP Configurator Master Disk in the CD-
ROM drive. The installation program will be started by the computer’s auto-
run function. If the installation program does not start, select Specify File
Name and Run from the Windows Start Menu, enter “d:\setup” and click
the OK Button.

2. Complete the installation process following the instructions provided on-
screen.

Uninstalling the G9SP Configurator

Uninstall the G9SP Configurator when it is no longer required. Uninstall the
application using Add and Remove Applications in the control panel.

5-2-2 Installing the USB Driver

The USB driver for the G9SP-series Controller must be installed on the com-
puter running the G9SP Configurator in order to connect the G9SP-series
Controller to the computer via USB. The USB driver is stored in the following
directory in the computer when the G9SP Configurator is installed.

\Drivers\USB in the installation folder
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Windows XP

1,2,3...

The procedure to install the driver on a Windows XP computer is given in this
section.

Turn ON the power supply to the G9SP-series Controller and connect the
USB port on the G9SP-series Controller to a USB port on the computer
using a USB cable.

The computer will automatically detect the G9SP-series Controller when
the cable is connected and display a message saying that new hardware
has been detected. The Add Hardware Wizard will also be displayed.

In the Found New Hardware
Wizard Dialog Box, select
the No, not this time option
and click the Next Button.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
“Windows will search far current and updated softwars by

lacking an yaur camputer, o the hardware installation CO1, or on
he Wi \Web site (with your permission]
£

Canwindmws connact o windows Update to ssarch for
softwars?

(e, this time only

() Yes, now and every time | connect a device
——————————— -

Click Next to continue.

Cancel

Select the Install from a list
or specific location (Ad-
vanced) Option and click the
Next Button.

Found New Har dware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you irstall softwars for:

OMRON-PLC

(+) 1t your hardware came with an installation CD
<22 or Hoppy disk. insert it now.

“whiat dio you want the wizard to da?

(O Install the software autamatically [Recommended)

f
| L L T L L L T L T e T S e e

Click Mext to comtinue.

Select the Search fhe bes!
driver in these locations Please choose your search and installation options.
Check Box and select only @
the Include this location in ) Search for the best diver i s acalions.

the search Option. Specify e e e T b o ol o e o
the directory where the USB DJSesrch emovatle medi foppy. COROH._ _ _ _ _ _ _ _ _ _

. . _ 1 [#] Inchude this Iocation in the search: 1
d_rlver was saved (glve_n pre I [C¥Program File¥OMAON¥GISP Configuralai Diive v :
viously) as the location to o[: i
search and click the Next s tisopion o selet the desios diver o a it Windows doss not quantee the

the driver you choose will be the best match for pour hardware,
Button.
<Back [ MNew> | [ Cancel
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5. I a waming message ap-
pears saying that the driver
haS nOt passed the WindOWS ﬁ The software vou are instaling for this hardware:
logo test, ignore it and click OMRON GASP Devics
the Continue Anyway But-
has not pazzed Windows Loga testing to verify its compatibility
ton . with WWindows =P, [Tell me why this testing iz important. )
Continuing your i of thiz may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
the h vendor for that has
paszed Windows Logo testing.
| LContinue Anyway | [ STOP Installation
6. The driver will be installed.
7' Thls dlalog bOX WI” be dIS- Found New Har dware Wizard
played if the mstallatlorT is Completing the Found New
Completed norma”y. Click Hardware Wizard
the Finish Button. The wizard has finished instaling the software for
GED OMROM GISP Device
Click Finish ko close the wizard.
Finizh
This completes installation of the USB driver for the G9SP Configurator.
Confirmation

1,2,3...

When Installation Fails
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1,2,3...

Check that the driver has been installed correctly after the installation.

1. From the desktop click Start, right-click My Computer, and select Man-
age. The Computer Management Window will be displayed.

2. Select the Device Manager on the navigation pane.

3. Ifthe OMRON G9SP Device
is displayed in the list of the
universal serial bus control-
lers, then the USB driver has
been installed correcily.

LI Computer Management

=) Fle Action  Wiew ‘window Help

« BEFES 280 8 <28

=) Computer Management (Local)
= i, system Tooks
#-{f] Event Viewer
Shared Folders
% Local Users and Groups
g Performance Logs and Alerts

®
Device Manager
=i Storage
& g Remavable Starage
Disk Defragmenter
Disk Management
& 8 Services and Applications

& e Storage volumes ~
) System devices

= S5

Standard Enhanced PCI to UISE Host Controller
Standard Enhanced PC to USE Hast Cantrller
Standard Universal PCI ko USB Host Controller
Standard Universal PCT ko USE Host Controller
Standard Universal PCI bo USE Host Controler
Standard Universal PCT ko USB Host Controller
Standard Universal PCT ko USE Host Controller
Standard Universal PCI bo USE Host Controler
USB Mass Storage Device

USE Raot Hub
1198 Bt ok

1. Open the Computer Management Window on the computer and select the
Device Manager on the navigation pane. If OMRON-PLC is displayed as
a universal serial bus controller, installation of the USB driver has failed.

2. Right-click on OMRON-PLC and select Delete to delete the driver. Rein-
sert the USB cable to display the USB driver installation dialog box. Per-
form the re-installation procedure to install the driver.
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Windows Vista

The procedure to install the driver on a Windows Vista computer is given in

this section.

1,2,3...

1. Turn ON the power supply to the G9SP-series Controller and connect the
USB port on the G9SP-series Controller to a USB port on the computer

using a USB cable.

The Add Hardware Wizard will also be displayed.

2. Select the Locate and install
driver software Option.

3. Click the Don’t search online
Option in the Found New
Hardware Dialog Box.

4. Select the following: | don’t
have the disc. Show me oth-
er options.

+-| Found New Hardware (=]

Windows needs to install driver software for your
OMRON-PLC

¥ Locate and install driver software (recommended)
Wind ill guide you through the process of installing driver soft
for your device,

#+ Ask me again later
Windows will ask again the next time you plug in your device or log on.

© Don't show this message again for this device
Your device will not function until you install driver software.

Cancel

() L Found New Hardware - OMRON-PLC

Allow Windows to search online for driver software for your OMRON-PLC?

# Yes, always search online (recommended)
Windovws will automatically search for the lztest drivers and applications for your hardware znd
download them to your computer

 Yes, search online this time only
Windows will search for the latest drivers and applications for this device and download them to
your computer

% Don't search online
Vour device may not function properly until you get the latest software.

Cancel
&3 L Found New Hardware - OMRON-PLC
Insert the disc that came with your OMRON-PLC
I you have the disc that came with your device, insert it now. Windows will automatically
search the disc for driver software,
\(’
* [don't have the disc. Show me other options.
[ Het | [ Cancel
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5. Select the Browse my com-
puter for driver software (ad- | &3 & Fenitisemes oiraias
Vanced) Option . Windows couldn't find driver software for your device
¥ Check for a solution

Windews will check to see if there are steps you can take to get your device
working

¥ Browse my computer for driver software (advanced)
Locate and install driver software manually,

Cancel

6. Click the Browse Button,
specify the directory where |& & feie e s
the USB drlver was Saved Browse for driver software on your computer
(given previously) as the lo-
cation to search and click | TETHUTESTTRIGE - [ e
the Next Button. e

[ cancel

7. The Windows Security Dia-
log Box will be displayed.
Click the Install Button.

-7 Windows Security ==
Would you like to install this device software?

Meme: OMRON Universel Serial Bus controllers
g Publizher, Omron Carporation

Always trust software from "Omiron Corporation”.  [Ldnstall_| [ Don't nstall

You should only install driver software from publishers you trust. How can I decide

5 sal stall?

8. The driver will be installed.
9. When the driver installation

=
is completed normally, the | & e omen@sea
installation completed dialog The software for this device has been successfully nstalled
box will be displayed. Click oo b Sl edoemoc i B
the Close Button. L, o
: Llose,

This completes installation of the USB driver for the G9SP Configurator.

Confirmation
Check that the driver has been installed correctly after the installation.
1,2,3...

1. From the desktop click Start, right-click Computer, and select Manage.
The Computer Management Window will be displayed.
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When Installation Fails

1,2,3...

1.

Select the Device Manager on the navigation pane.

If the OMRON G9SP Device
is displayed in the list of uni-
versal serial bus controllers,
then the USB driver has
been installed correctly.

& Computer Mansgement

[=E)

§ Intel(R) CHIO Fa
 Intel®) ICHIO Fa
 IntelR)ICHIO Fa
§ Intel(R) CHLO Fa

iRON G35 D

§ USEMasz
9 USBRoot
9 USBRoot Hub
§ USERoot Hub

Display the Device Manager on the computer. If OMRON-PLC is displayed
in other devices, installation of the USB driver has failed.

Right-click on OMRON-PLC and select Delete to delete the driver. Rein-
sert the USB cable to display the USB driver installation dialog box. Per-
form the re-installation procedure to install the driver.

Installing on Windows 7/8/8.1/10

1,2,3...

The procedure to install the driver on a Windows 7/8/8.1/10 computer is given
in this section.

Turn ON the power supply to the G9SP-series Controller and connect the
USB port on the G9SP-series Controller to a USB port on the computer

using a USB cable.

Click Computer - System
Properties to start the De-
vice Manager.

Right-click OMRON-PLC
under Other Devices, and
then select Update Driver
Software.

The Update Driver Software
Dialog Box will be displayed.
Select the Browse my com-
puter for driver software Op-
tion.

& ComputerMansgement

f=lle =)

Launches the Update Driver Software Wizard for the selected device.

Actions
Device Manager o
More Actions »

How do you want to search for driver software?

= Search automatically for updated driver software

settings.

Windouws will search your computer and the Intermet for the latest driver soffware
for your device, unless you've disabled this feature in your device installation

% Browse my computer for driver software
Locate and install driver software manually.

Cancel
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5. Click the Browse Button un- =
der Search for dl‘lver Soft_ @ L Update Driver Software - OMRON-PLC
ware In thIS /OC&tIOI'I Speley Browse for driver software on your computer
the directory where the USB o ek e
driver was Saved (\Driv_ [ Browse. |
. ¥|Include subfolders
ers\USB) as the location to
search and click the Next
Button. 3 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
(o)
6. The Windows Security Dia- [, =
Iog BOX will be dISplayed. Would you like to install this device software?
C“Ck the InStaII BUtton' Name: OMRON Universal Serial Bus controllers
a9 Publisher; Omron Corporation
Always trust software from "Omron Corporstion”. | Install | [ Don'tlnstall |
# You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?
7. The driver will be installed.
8. When the driver installation =
|S Completed norma”y, the () L Updte Driver Sofware - OMRON G3SP Device
InSta”athﬂ Completed dla|Og Windows has successfully updated your driver software
bOX Wi" be diSplayed' CIiCk Windows has finished installing the driver software for this device:
the Close Button. o s e
This completes installation of the USB driver for the G9SP Configurator.
Confirmation

1,2,3...

When Installation Fails
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1,2,3...

Check that the driver has been installed correctly after the installation.

1. Right-click Computer on the Start Menu, and then select Manage.
2. Select the Device Manager on the navigation pane.

3. If the OMRON G9SP Device
is displayed in the list of uni-
versal serial bus controllers,
then the USB driver has
been installed correctly.

)
HED &2 &

(ocal)

9 USB Root Hub
§ USB Root Huo
§ USB Root Hub

1. Display the Device Manager on the computer.
If OMRON-PLC is displayed in other devices, installation of the USB driver

has failed.



Installation Section 5-2

2. Right-click OMRON-PLC and select Delete to delete the driver.
3. Perform the re-installation procedure to install the driver.

77



Installation Section 5-2

78



Software Design

SECTION 6
Creating Configuration Data

This section describes the procedures for creating configuration data for G9SP-series Controllers using the G9SP
Configurator.
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6-5-5  Creating User-defined Function Blocks . ..................... 99
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6-5-7  Importing User-defined Function Blocks. .................... 101

79



Overview

Section 6-1

6-1 Overview

Configuration data for the G9SP-series Controller is created using the GOSP
Configurator.

G9SP Configurator Screen

Basic Workflow

Function Block List Window:
This window displays a list of the function

blocks that can be used in the program.
- Pagel {297mm x 210mm])

Project Window:

This window serves as the basis for

80

" . lelp,
all operations on the-GfSP Cfonflgurator._ R [ Program Window: ik
Project - x Pager This window is where programs are created.
= {5 GISP NG 205
33 Unit Configuration

Spng Lopiedn g

e 14]

*.é!? P smln0)(so]D0)santy el

18 H#01[ o] (01 19 afety Rele
» g AHEGI Gty

*@ Safety |70 Teminal Setings

Edit]/0 Comments

&, System Settings [#0]l5i{DaXEDMContact W,
= & Progiam

[ Pagel

© Device Moritar [Difine]
T [#0][51] (05} Rese t Switch
B Userdefined Function Blocks
e
sz

@Pm‘“ ol oot e PR B " N
1/0 Tag List - X [#0]05i] 01 JEMO N — »
@outuut &
= B, GISP-NS205 ~ I - - -
= = [10] GISP-N20S Emlm Operation Guide Window:
[z Safety Input Lselsiioouersw e x| This window displays information

& (0D):EMO NC

= (D1}EMO NC A 7 . on startup procedures for the

§¥ (02)-Door Switch NC VO_ Te.‘ List .WlndOW. G9SP-series Safety Controllers.
& (03kDoor Switch NC | This window displays a list of I/O tags

S o heaboneet W that can be used in the program.

O [0E}No Name

0 (07):No Name
0 (0B)No Name < >
0 (03)No Name
- Cutput v 3 x
Output Window: B £

This window displays the results of \Aﬂzmumam 161810 The promiam check sucseeded
operations performed on the
G9SP Configurator.

<

~
> = output | FA watch
Text Boxes ¢ (0f128) Jump Tags : (Dj64) Function Blocks : (4/128) GUI Size : (628 Byte/22000 Byte) Cycle Time : & ms (3976 us)
AccessLevel : Free [S] Unverified

Configuration data for the G9SP-series Controller is created basically using
the following workflow.

1. Starting the G9SP Configurator.

2. Hardware setup (e.g., selecting I/O devices to connect in the unit configu-
ration)

Programming

System settings

Displaying and printing reports

Designing device security

Desktop debugging (i.e., analysis and offline simulation using searches)

No oA~
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6-2 Creating Configuration Data

First, start the G9SP Configurator, and then make the hardware settings, per-
form programming, and make the system settings, in that order.

6-2-1 Starting the G9SP Configurator

1,2,3... 1. Select Programs/All Programs - OMRON G9SP Configurator - G9SP
Configurator from the Windows Start Menu.

2. Select Create New Project or Open Existing File from the Startup Oper-
ation Selection Guide.

|17| Precautions for Correct Use

* You must have administrator rights to manipulate user-defined function
blocks.
Refer to 6-5-4 Starting the G9SP Configurator When Manipulating User-
defined Function Blocks.

This section describes how to create a new project using an example from
Appendix A Emergency Stop Pushbutton Application.
6-2-2 Hardware Settings

First, make the hardware settings for the G9SP-series Controller.

1,2,3... 1. Unit Configuration

Drag and drop the model of the G9SP-series Controller and the Expansion
I/0 Units to connect. It is not necessary to select the option board to con-

nect.
Settings can be performed while
confirming the current setup phase. You can jump to any setup display
by clicking one of the buttons.
/
Hardware Settings - Unit Configuration / / [
Start @ @ Finish
Ini Edit 140
Gon i ings Comments

Drag 3 unit from hard liat and deop.it. £ Funit.
(Mote: I1fyou delete g unit, sa & rmi ettings and 1/0 comments of the unit are deleted)
Hardware List
{25 GPU Unit A

B EISP-MIOD Var
B GISP-NI 0D Ver
B GISF-M DS
B BISP-NIOS e
B EasE-

Cem
{25 Expansion
..E’ GCP1W=20ECT . [#1] Espansion Unit [#2] Expansion Unit

R
GISP-N2OS Wer. CELW-20EDT -

You can drag and drop the G9SP-series
Modell i i
s Controller and the Expansion I/O Units.
Standard Input Points]s Safety Input Ponts 20

[Standsrd Dutput Points] Safety Qutput Paints: 8
08(Sink Output) Test Dutput Faints: §
‘‘‘‘‘‘‘‘‘ Standard Input Points: 1%

Standard Qutput Paints: @

Overall configuration information is displayed.

2. Selecting I/O Devices to Connect

Select the external devices to connect to the Safety I/O terminals. Also,
edit the I/O comments and test sources. For details on Safety I/0 function-
ality, refer to 2-1-5 Safety Inputs and 2-1-6 Safety Outputs.
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m Safety Output Terminals

First, drag and drop the external devices to connect to the Safety Output ter-
minals.

Hardware Wizard - Safety I/0 Terminal Settings

Start @ @ @ Finish

Unit Safety 1/0 Edit /0
Configuration Terminal Settings Comments
Input | Olutput
Setting List Safety |/0 T erminal Settings
=] Output Settings o Ter. MName of seftings 10 Comment

2 Salety Relays

o0 2 Salel Relays wi welding ..
@50 Contactor KM2
Drag and drop 2 Safety Relays with | S0z
welding check. At the same time, D803
you can also set the Safety Input ‘4 1/O comments are edited. In this
terminal to use to input feedback. ' example, the comments are entered
"1 to enable differentiating between
| KM1 and KM2 in the program.

< ¥

Iterm Walue

Mame of settings 2 Salety Rel.
10 Camment [De. . Safety Relay
Safety Felay
Diagnosis With Test Pu
With Test Pu

Single/Dual Setting  Dual Channel 1/0 device settings are
ual Channel

displayed.

Muting Lamp Output Settings,

<Back [ Mew> | [ Frish | [ Concal |

m Safety Input Terminals

Next, drag and drop the external devices to connect to the Safety Input termi-
nals.

Hardware Wizard - Safety /0 Terminal Settings El
Stan @ @ 6] Fiih

to enable differentiating between S1,
S2, and KM1_KM2 in the program.

Item

Mame of seftings
1/0 Comment [De

[ Reset Switch -
?;?’,‘fj‘; T An ON/OFF delay for the input filter can be set by
0N Delay Timd Clicking the Advance Edit Button. A delay of up to

Unit Safety 110 Edit /0
Configuation Teminal Setings Comments
Input | Output
Setting List Safety 140 Teminal Settings
= B3 Input Setings ~ Ter.. | Mameok. | 1/0 Comment Test &
3 Emergen. ]
8 Emergency Stap Switchll Sy EMII NG 51 2122 m
Drag and drop Emergency Stop 2 ResetSw.| ResetSwichs2 T2
Switch (2NC) and Heset Switch. s DMiCan..| Cortact wokding CheddEDMIKH1_KH2| T3
& Enable Switchi2Nil) s
& Dual Comtactaion )56
& Duaicy /O comments are edited. In this Select the Test Output terminal to
< example, the comments are entered connect to the Safety Input terminal.

In this example, the test sources for
Si2 and Si3 are set for different
terminals than for Si0 and Si1 so that
short-circuits between the terminals
can be detected.

OFF Delay Tim| 1,000 ms can be set. v
Single/Dual S - 3
Discrepancy Tim =
Advance Edit
[ < Back ” Mest > 1 l Firish ] [ Cancel ]

Note

(1) For an I/O comment, you can use up to 48 single-byte characters, except
for the following characters: \/:* 7 “ <> | % #.

(2) When using the muting lamp output function of Test Output terminal T3
(output terminal with open circuit detection), select Muting Lamp Output
Settings on this display. In that case, T3 cannot be used as the test pulse
output terminal.
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3. Editing I/O Comments

In the last display, you can check and edit comments for I/O terminals. I/O
comments for Expansion I/O Units can also be entered in this display.

Hardware Settings - Edit I/0 Comments

@

Uit
Canfiguration

Start

Input Teminals

Safety Input | Standard Input |

)54

Terminal I/0 Comment 7% Terminal 12 Comment:
= £ [#0] GA... = £2[H0] 53
- =50 CRIRIE B 9590 ot K1
&= Sil EMONCS1 2 Cortactor KM2
& 5i2 Reset Switch ©
6 Si3  Contact'welding'Check[EDM] K.
'l

X

Finish

@

Safety 1/0
Terminal Settings

@

Edit1/0
Comments

Output Temnals

Safety Output | Standard Output|

The I/O comments for all terminals can be imported
or exported from and exported to CSV files.

1 5of

Comments can be input freely.
(Comments can be up to 48 characters each.)
1

Terms can be replaced globally.

.
’—p[nephcam\ J [ Esport. ][ Impor. ]

< Back

6-2-3 Programming

Perform programming for the safety circuits after completing the hardware
setup. Programming can be performed easily and intuitively simply by con-
necting function blocks certified for safety standards with lines to I/O tags that
indicate the values of I/O terminals and communications data. Also, the ability
to place I/0 tags and function blocks as desired enables creating program-
ming that are exceptionally easy to read and interpret.

Refer to the G9SP-series Safety Controller Instructions Reference Manual
(Cat. No. Z923) for information on function blocks and specifications.

¥ manual.gef(updated) - GISP Configurator - Page (207mm x 210mm)

Fle  Edt View Communication  Simulation  Help

Used to switch the I/O tag lists

iy £ Enable Snitch
between input and outputs. =

[ElProject | [ Funckion Block List

=[§] Saety Input
& (00):EMO NC S111-12
% (01):EMO NC S121-22
@ (02):Reset 52

(03):Contact Welding Check KM1_KM2 ]
W 10430 Name
) 105N Name & e

1/0 tags that are used in the program
are displayed in bold text. You can
jump to the page where an I/O tag is
used by double-clicking it.

T TT3fNG Name

) [4ENo Name:
) 115FNo Name

% =Ry CimE - o3

LRI W = & g2 (4) FB parameters can be edited by Xj =

raget double-clicking the FB. In this example, | &l

g ~

% Off-Delay Timer the default settings can be used. ’g

On-Delap Timer g

£} Fulse Gonsrator (2) Drag and drop @ 2

1} Seriel Patslll Converter required FBs in order. |  sollsi0s)0ontact teldne. ———af :’s@ »§—mlgolisolonContasty | | =

£} UpDon Counter fo b S(HOI IO Montact — | ©

=& 5”-22/—\ 12l Output Tags

4§ EDM [#OI[Si](O2)Reset 52 =

»

Input Tags
< Ex|| solislOOEMONGS! 11~ 8N
[PO)(S0ONEMD D ST 21— B m s (3) An I/O tag and FB can be
& connected by left-clicking a
| point and dragging.
(1) Drag and drop required /O tags in order and position them.
LA 1/0 tags are displayed in different colors according to attributes:
Input, Output, Safety, and standard.

(5) When everything has been
positioned and connected, build the
program by selecting Build from the
Edit Menu or by clicking the [ Icon.
If errors, such as unconnected
points, are detected, error messages
will be displayed here.

Cutput
B3 Clear #
€9 2010/05/1113:31:53 Load fle was complete

~
>

" Text Boxes : (0/128) Jump Tags : (0]64) Function Blocks : (3128) GUI Size : (ot buitj/22000 Byte) Cycle Time : & ms (3890 us)
Access Level : Edit Unverified
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I/O Tags

What Are I/0O Tags?
I/O tags are I/O data that reflect the values of I/O terminals and communica-
tions data. Tags called I/O comments can be used to identify the tags to allow
programming without concern for address allocations in the G9SP-series
Controller.

I/0 Tags Supported in Programming
Refer to 1-1-2 I/O Tags in the G9SP-series Safety Controller Instructions Ref-

erence Manual (Cat. No. Z923).

Relation to /0 Comments
I/O comments that are set for I/O terminals are reflected in the I/O tags. In this
example, Emergency Stop NC S1 11-12 and an /O comment are set for
Safety Input terminal Si0, and so that name is reflected in the input tags.

Safety Input | Standard Input

40 Tag List

Terminal I/ Comment o &3 Cutput
WG - = 15] safety Input &
- [®S0 [EMONCST1112 |:> =
"""" v [ EMD HNC 51 21-22

GSH EMOMNC ST 27-22 -
& [02]:Reset 52

@S2 Resets2 & [03):Contact Welding Check K}
G 5i3 Contact Welding Check KRM1_EM2 -

Safety Output | Standard Output /0 Tag List

2
Terminal [} Comment |:> II‘_IIJ'-I':

S HHIGS. I . :: .
m Contactor K1 t’ [01):Contactor KM2
e 501 Contactor KM2 1 [02kNo Name
i1 502
i 1503

Convenient Functions to Increase Programming Efficiency
This section describes functions that are convenient for increasing program-
ming efficiency.

Text Boxes and Function Block Comments
Text and function block comments can be added as desired to improve pro-

gram legibility.

[#0][So]i00}tCan tac

[#0][Si](03 }Cantact Weldine... .
[#0][So]iol tCantac

[#0][Si](02 ) Reset S2 B mft

4 Text colors and background
colors can also be specified.

[#0][Si(00XEMD M 51 11—.._._n—l-iu "

[#0][S1]001 XEMD MG 51 21 —*__._b_J

Program comments and other text can be pasted. ‘

Comment

84



Creating Configuration Data Section 6-2

Page and Jump Tags

Search Functionality

A program can be created using up to 16 pages. Programming can be created
for better legibility and analysis by dividing pages according to functions like
emergency stops and controller status monitoring or according to location,
such as robot A and control panel B. Jump tags (64 jumps max.) are used to
transfer data between pages.

Search functionality is included to aid program analysis.

m Searching for Used I/0O Tags

I/0 tags that are being used are displayed in bold text in the 1/O tag list. When
you double-click one of these, the display will jump to the page where the tag
is used, and the I/O tag will flash red. Also, when you double-click a jump tag,
the display jumps to the linked jump tag.

m Searching for Text Strings

You can search for an I/O tag or function block using a text string by selecting
Find from the Edit Menu. When you double-click the search results, the dis-
play will jump to the page where the I/O tag or function block is used, and the
I/0 tag or function block will flash red.

m Searching for Program Error Locations

Build errors are displayed in the Output Window. When you click on an error,
the display will jump to the relevant page, and the relevant 1/O tag or function
block will flash red.

User-defined Function Blocks

You can combine combinations of function blocks into one user-defined func-
tion block. Converting frequently used combinations into user-defined function
blocks enables creating program components and standardization. It also
improves programming efficiency. Refer to 6-5 Creating and Using User-
defined Function Blocks for details.

Programming Precautions

Building Programs

Program Size

This section describes the minimum cautions to keep in mind when program-
ming.

Programs created using the G9SP Configurator are converted to download-
able data when the program is built. Building is executed automatically when
downloading starts, but it can also be executed manually to check the pro-

capacity and program execution sequence (described below) are also
updated when the program is built.

You can check the size of the program at any time at the bottom of the dis-
play. Be careful not to exceed the maximum sizes (i.e., the denominators).

The GUI size is the size of the information required to display programs. This
information includes information on function block locations, text boxes, etc.

Text Boxees ¢ (0f128) Jump Tags @ (0/a4) Function Blocks : (3/128) GUI Size : (469 Byte/Z2000 Byke) Cyde Time : 4 ms (3590 us)
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Program Execution Sequence
Function blocks are executed sequentially for each page.

Praject - x [ Pagel | E5Page? [ Page3 ' .
g GISP-HS205 J 292 e e J\Indlcate the execution order on each page.

£33 Urit Configuration
1§ Safety |/0 Temin.
Edit 10 Comments) EX€cuted from the top down.
2, System Settings
=] Program

[#0][5il(03 MCan tact Weldine.. i

Device Manitor[Offline]

Bl User-defined Function Blacks 4051 (Q0YEMD MO ST 11— . :
[40][Si](01 YEMO MG S1 21— ’_ =

»

Loopback Connections
A loopback connection can be created by connecting the output terminal from
the function block that comes later in the execution order to the input terminal
to a function block that comes earlier in the execution order. A jump tag is
used to make the loopback connection.

The Jump tag is used to make loopback connections.

DR
HOJ[Si00)Input 1 B—a
Jurn,
HOJ[Sil(01 ) rput 2 E
< The Jump tag turns ON when FB [2] is executed, so Output 1
" (the result of FB [1]) turns ON one cycle later.
Timing Chark
1+ % =

6-2-4 System Settings

System settings are performed only after programming has been completed.
It is normally not necessary to change the system settings. Make the settings
in the following cases.

The system settings are accessed from the Project Window.

m Manually Setting the Cycle Time

The G9SP Configurator calculates and automatically sets the minimum cycle
time supported for operation according to the program contents and Safety
Input terminal settings. Therefore, the cycle time depends on the program
content and capacity, and recalculation of safety response performance is
required. This can be avoided by manually inputting the cycle time.

General | Ethernet Option Board

Cycle Time
The settable cycle time range.

Cycle Time : B2 ms [@ 30 mz)
w®

The minimum cycle time for operation.
This time depends on the program contents.

m Prohibiting Using a Memory Cassette to Restore Memory

Change the system setting to use the prohibit restore setting described in 7117-
3 Restoring Data to G9SP-series Controller.
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m Using a CP1W-CIF41 Ethernet Communications Board

TCP/IP settings, such as the IP address, must be made in the system settings
if an Ethernet Communications Option Board is used. Refer to 7-3 Ethernet
Communications for details on settings.

6-2-5 Displaying and Printing Reports

A report (i.e., a configuration report) on the configuration data that has been
set is displayed on the computer screen to check setting details.

What Is a Report?
The G9SP Configurator creates two types of reports. The characteristics of
each type are given in the following table.

Item Configuration report Verification report
Purpose * Documentation showing the | Checking if the configuration
configuration data contents. |data has been correctly down-
* Notification to hardware loaded to the G9SP-series
designers. Controller.
Displayed contents | Configuration data Verification results and config-
uration data.
Printing Supported Supported
Saving to file Not supported Supported
Display timing When Print Preview is After executing Communica-
selected from the File Menu. |tion - Verify.
Note (1) Refer to 8-2-3 Verifying the Configuration Data for information on verifi-
cation.

(2) The configuration report can be saved to a file by using commercially
available PDF creation software.

Configuration Data Application Example
m Documentation Showing the Configuration Data Contents

Forming the details of settings made with the G9SP Configurator into a report
enables using the data for other applications.

m Notification to Hardware Designers
Hardware designers require information on the I/O terminal allocations, cycle
time, and ON/OFF delay values to create wiring diagrams and to calculate
safety response performance. The report includes that information and can be
used as documentation for notification of details.
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6-3 Designing Device Security

This section describes how to set access restrictions with passwords to pre-
vent improper access to project files created using the G9SP-series Controller
or GO9SP Configurator.

Password Types and Application Examples
The following two types of passwords can be used.

Password type Description Timing of setting in G9SP- Password entry
series Controller
Parameter Editable |Password to restrict editing of | When downloaded. *When opening a project file.
passwords configuration data included in | 8-2 Downloading Configura- |« When uploading.
project file. tion Data to the G9SP-series

Controller and Verification * When changing a parameter

Read Password to restrict reading. password.
only
Device password Password to restrict access to | When device password is * When downloading.
G9SP-series Controller. changed. * When changing modes.
ﬁ/’grdsem”g a Device Pass- | 4\hen locking the configura-

tion.
* When resetting.

* When device password is
changed.

|-_l7| Precautions for Correct Use

e For security, we recommend you set a device password and a project file
password.

¢ There is no way to recover a parameter password if it has been lost, and so
a project file with no set password must be separately saved if a parameter
password is set.

* The parameter password is enabled when the project is downloaded to the
G9SP-series Controller. Always download the project after setting the pass-
word.

* Refer to 8-5 Setting a Device Password for information on measures when
the device password is lost.

Project File Rights

Project file rights are determined by the results of parameter password verifi-
cation. The following describes the file rights.

Operation rights Meaning
Free A parameter password is not set.
Edit right The project file can be browsed and edited.
Read-only right The project file can be only browsed.
None The project file cannot be edited or browsed.
The error log can be checked using the device monitor.
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Using Passwords

This section describes how to use passwords for the following typical cases.

Restricting Only Access to the G9SP-series Controller
Set only a device password.

Passwords and main settings User rights
User A User B
(e.g., design | (e.g.,
manager) equipment
operator)
Passwords Parameter password edit right - -
Parameter password read-only right - -
Device password Allowed Not allowed
Main operations | Editing parameters and programs Allowed Allowed
Reading parameters and programs, display- Allowed Allowed
ing, printing, and verification reports
Downloading, changing modes, resetting, Allowed Not allowed
and locking the configuration
Debugging with the program monitor Allowed Allowed
Debugging (e.g., error/operation logs) with Allowed Allowed
the device monitor
Changing the device password Allowed Not allowed

m Setting Procedure
Connect the G9SP-series Controller online and then set the device password.
For details, refer to 8-5 Setting a Device Password.

m Verification Procedure

The G9SP Configurator will prompt you to input the device password when
downloading or changing modes. Input the set device password.

Restricting Access to the G9SP-series Controller and Reading Parameters
Set the parameter password for reading, parameter password for editing, and

device password.

Passwords and main settings User rights
User A (e.g., |UserB (e.g., |UserC (e.g.,
design mainte- equipment
manager) nance per- | operator)
sonnel)
Passwords Parameter password edit right Allowed Not allowed | Not allowed
Parameter password read-only right - Not allowed | Not allowed
Device password Allowed Allowed Not allowed
Main operations | Editing parameters and programs Allowed Not allowed | Not allowed
Reading parameters and programs, display- Allowed Not allowed | Not allowed
ing, printing, and verification reports
Downloading, changing modes, resetting, Allowed Allowed Not allowed
and locking the configuration
Debugging with the program monitor Allowed Not allowed | Not allowed
Debugging (e.g., error/operation logs) with Allowed Allowed Allowed
the device monitor
Changing the device password Allowed Allowed Not allowed
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m Setting Procedure

1,2,3... 1. In the following dialog box for changing the parameter password, enter the
present parameter password for editing, present password for reading,
new password for editing, and new password for reading. Enter the same
password for editing and reading.

The text box will be-fUEERIIERTENS X
The password must be
empty when no
Current \Wiitable Paszward: between 6 and 16

password is set.

fitable Pazsword

Mew pazsword:

Caonfirmn of pagsword:

Head anly Pazzword

Mew password:

Caonfirm of pazsword:

alphanumeric characters.

— Input the same password
T, /l for editing and browsing.

I

Input the same
password.

=

l

0K ] [ Carcel ]

2. Connect the G9SP-series Controller online and then set the device pass-

word.

m Verification Procedure

1,2,3... 1. The G9SP Configurator will prompt you to input the parameter password
when a project file is opened or configuration data is uploaded. Input the
set password for editing and password for reading.

The project file will open with the edit right if the passwords match. If the
passwords do not match and the Cancel Button is clicked, the project file
will open without rights.

Parameter Parameter password for | Project file operation rights
password for reading
editing
Match Edit right
Do not match None

2. The G9SP Configurator will prompt you to input the device password when
downloading or changing modes. Input the set device password.
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Restricting Access to the G9SP-series Controller and Editing or Reading Parameters
Set the parameter password for reading, parameter password for editing, and

device password.

Passwords and main settings User rights
User A (e.g., |UserB (e.g., |UserC (e.g., |UserD (e.g.,
design startup maintenance | equipment
manager) debugging | personnel) |operator)
personal)
Passwords Parameter password edit right Allowed Not allowed | Not allowed | Not allowed
Parameter password read-only right - Allowed Not allowed | Not allowed
Device password Allowed Allowed Allowed Not allowed
Main operations | Editing parameters and programs Allowed Not allowed | Not allowed | Not allowed
Reading parameters and programs, display- Allowed Allowed Not allowed | Not allowed
ing, printing, and verification reports
Downloading, changing modes, resetting, Allowed Allowed Allowed Not allowed
and locking the configuration
Debugging with the program monitor Allowed Allowed Not allowed | Not allowed
Debugging (e.g., error/operation logs) with Allowed Allowed Allowed Allowed
the device monitor
Changing the device password Allowed Allowed Allowed Not allowed

m Setting Procedure

1,2,3.. 1.

In the following dialog box for changing the parameter password, enter the

present parameter password for editing, present password for reading,
new password for editing, and new password for reading. Enter different
passwords for editing and reference.

The text box will be Passwords Setting

empty when no

password is set Current \wiitable Password:

ritable Pazzword

Mew pazzword:

Confirm of pazsward:

Bead only Password

Mew pazzword:

Confirm of pazsward:

X

The password must be

between 6 and 16

alphanumeric characters.
— Input the same password

P— /l for editing and browsing.

<

—

[ o

] [ Cancel l

Input the same
password.

Input the same
password.

2. Connect the G9SP-series Controller online and then set the device pass-

word.
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1,2,3...

m Verification Procedure

1. The G9SP Configurator will prompt you to input the parameter password
when a project file is opened or configuration data is uploaded. Input the
set password for editing or password for reading.

The project file will open with the edit right if the password matches the pa-
rameter password for editing. The file will open with the read-only right if
the password does not match the parameter password for editing but does
match the parameter password for reading. If the passwords matches nei-
ther password and the Cancel Button is clicked, the project file will open

without rights.

Parameter Parameter password for | Project file operation rights
password for reading
editing
Match (Verification skipped.) Edit right
Do not match Match Read-only right
Do not match Do not match None

2. The G9SP Configurator will prompt you to input the device password when
downloading or changing modes. Input the set device password.
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6-4 Offline

¥ manual.gcf(updated) - GISP Configurator - Page1 (297mm x 210mm) simulation.
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Simulation

The operation of the G9SP-series Controller's programming can be checked
by performing simulation on a computer.

Start and stop *Run/stop
eSet/reset/reverse

Simulation  Help
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[2]

REJET

(ralE 0o R e ——————— WL
»
[11 »
[#0][SiI00XEMD MNC S1/11— 5
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Ol [ You can change the values of any input tags to simulate Time Chart

A time chart can be used to check
operation for a previously set input
pattern.

B[ the operation of the program.
Tirning Chart,

¥ £ IR ¥
B Timing Chart | B output

Text Boxes : (0f128) Jump Tags : (0/64) Function Blocks : (3/128) GUI Size : (488 Byte/22000 Byte) Cycle Time : 6 ms (3590 us)
Access Level | Edi Unverified Simulation [Skop]
=

6-4-1 Basic

Starting Simulation

Note  Simulation cannot be used during online monitoring. Disconnect the online
connection before starting simulation.

Procedure

This section describes the basic procedure for simulation.

1,2,3... 1. Check that the G9SP Configurator is offline - W-§

2. Click the Start Simulation Icon & . The background of the Program Win-
dow will turn pink.

Executing Simulation

—_

Click the Program Operation Icon * .
2. Debug the program by selecting the desired I/O tag and then clicking the

Set Icon # , Reset Icon % , and Reverse Icon 3.

1,2,3...
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6-4-2 Convenient Usage to Increase Debugging Efficiency

This section describes convenient applications to increase debugging effi-

Initial Value Settings

94

ciency using simulation.

You can set the initial values for input tags when execution of simulation
starts. This is useful when reproducing the actual system status or when eval-

uating test cases using similar input status.

Initial ¥alue Setting

Ihput Tag List

Mame Walue

[HOJ[Si[00LEMD NC 51 1112
[HOLSIOFEMO NC 51 21-22 DN
[HOLS02}Feset 52 OFF
[HOTST03)Contact Welding Ch... O

OM/OFF

A0

Al OFF

Current

(]9

Cancel
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Feedback Settings

You can set an input status that changes in conjunction with the output status,

such as for safety relay feedback inputs.

Feedback Settings

Feedback zetting

Input Tag: | [HO)SIO0LEMO NC 511112
QOutput Tag: | [HO)[So)00): Contactor k1

Delay: | 200 -

[lnvert

Reqistered List

Input Tag Output Tag Drelay(ms)
[BONSI03): Contact .. [HO)[So]00) Contactar k... 100

X

Add

Condition

Irwvert

Ok

l[ Cancel ]

Simulation Using a Timing Chart

You can perform simulation for changes in output status with input patterns

set in advance using a timing chart.

Registration to the Timing Chart

In the Program Window, select the registered 1/0O tag, and then right-click and

select Register to Timing Chart Window.
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Executing the Timing Chart
1,2,3... 1. Input ON/OFF patterns for the input tags that you add to the timing chart.

2. Click the Execute Timing Chart Icon 1+ . Click the % Icon to execute one
pulse (i.e., step) at a time.

Timing chart .
Used to execute optiongs ON/OFF patterns for any input tags can

and stop the be input in advance.
timing chart. Input "S" from the keyboard to set to ON.
Input "R" from the keyboard to reset to OFF.

Press the space bar on the keyboard to Output tag. ve.llues are .displayed
reverse the status. when the timing chart is executed.

Note (1) Executing simulation using the Program Window and executing simula-
tion using the timing chart cannot be performed at the same time.

(2) The time for one pulse can be set using the timing chart options.
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6-5 Creating and Using User-defined Function Blocks

The function blocks provided by the G9SP Configurator can be combined by
the user to create new function blocks called user-defined function blocks.
These user-defined function blocks can be used to reuse programming.

6-5-1

Application Examples

Unifying Programming in Different Locations

When the same programming is used in different locations, the programming
can be defined as a user-defined function block. This reduces maintenance
work when changes are required to the programming contained in the user-
defined function block.

1401151 (031D M Tontact W.. s

Iwoiisilios "

Sample

1 | UFBSay 0l
\ @", B e At bl
o i =i [60][31] OOXEMO NE1 I
! (#0101 XEMO NC1 Estop input B 1
(1 == [#01[511(020Re 24 Switeh1 1 I
| I —= Reset input |
I
= | —
| 1 | Jpempeepp———— -

(011 SDAYEMT HET
Twolln 1ev hat
[#0I501G2 Hinsat S wtcht

.T__:‘.'

I A user-defined function block is created for
this part.

+

Reusing Programming from Other Project Files

User-defined function blocks that were created in other project files can be
imported and exported. This enables using programming that has already
been debugged, to reduce programming work and improve quality.

Increasing Program Structure and Readability

All of the function blocks used in a user-defined function block are seen as
only one function block. This helps to make programs more structured, which
makes them more readable.

14

Precautions for Correct Use

Using user-defined function blocks does not reduce the program size. For
example, if a user-defined function block that contains five function blocks
is used three times, the number of function blocks will be 5 times 3, or 15
function blocks.

To use user-defined function blocks, you must have Windows administrator
or power user rights.

You can register up to 256 user-defined function blocks in the Project Win-
dow.

You can create up to 16 folders in the User-defined Function Block folder.

You can use up to 48 characters in a user-defined function block name,
page name, or folder name.

You can use between 6 and 16 alphanumeric characters in the editable or
read only password.

You can position up to 128 user-defined function blocks in the Editor.
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6-5-2 Specifications

The specifications of user-defined function blocks are given below.

Item

Specification

Maximum number of 1/O terminals

Input terminals: 32, Output terminals: 16

Maximum number of function blocks

128

Maximum number of pages 32

Maximum number of jump tags 64

/0O comment size 48 alphanumeric characters
Nesting user-defined function blocks Not supported

6-5-3 Operation Rights

Operation rights for user-defined function blocks include a password and acti-
vation key. Restrictions in user-defined function block operations are given

below.
Editable Accessing Importing
and
monitoring
Passwords Editable OK OK OK
Read only OK OK
Activation key OK

An activation key is used to prevent unintentional importing of user-defined

function blocks.

To set operation rights, right-click the function block that you created in the
Project Window. Operation rights can also be set when creating a new user-

defined function block.

6-5-4 Starting the G9SP Configurator When Manipulating User-defined
Function Blocks

You must have administrator rights to create, edit, save, delete, or import
user-defined function blocks. To achieve this, use the following procedure to

Windows XP

Windows Vista or Later

98

start the G9SP Configurator.

1. Log on as a user with administrator rights.
2. Start the G9SP Configurator.

1. Select Programs (All Programs)- OMRON G9SP Configurator from the

Windows Start Menu.

2. Right-click G9SP Configurator.

3. Select Run as administrator from the pop-up menu that is displayed.
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] VE IS @IS G
E= Windows Contacts Open
2 Windows Defender ¢ Run as administrator
=8 Windows Fax and Scan Open file lecation
&2 Windows Live Messenger Download Pin to Start Menu
ml Windows Mail Add to Quick Launch
B Windows Media Player
Windov eting Space Restore previous versions
ﬁ Windows Movie Maker
,E Windews Phote Gallery send To ’
= Windows Update Cut
. Accessories Copy

J Extras and Upgrades
| Games Delete
| Maintenance Rename
, OMROM G9SP Configurator
$ G35P Configurator
|5§E) GA5P Coenfigurator Help
|| G95P-series Instructions Reference

Properties

Control Panel
|| G95P-series Operation Manual
Password Recovery Tool

Default Programs

1 Back Help and Support

If you do not have administrator rights, the user account controls will not save
the user-defined function blocks files in a folder that is shared by all users. In
that condition, the user-defined function block files will be saved in a separate
folder for each user and other users will not be able to access them even if
they log on with administrator rights.

6-5-5 Creating User-defined Function Blocks

1,2,3... 1. Right-click User-defined Function Blocks in the Project Window and select
New User-defined Function Block.
New User-defined Function Block E|

Marme

I ser-defined Function Block: |UserFunctionBlockl
Page: |Pagel

Input/Output count

Input: 1 : Output: 1 :

[ 0K ] [ Cancel ]

2. Enter the name of the user-defined function block, the name of the first
page, and the number of inputs and outputs ("Input/Output count").

3. Click the OK Button.

4. A dialog box will be displayed to set the passwords. Set the editable pass-
word and read only password.
A user-defined function block will be added under User-defined Function
Blocks in the Project Window.
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@ Additional Information

* The password must be between 6 and 16 alphanumeric characters. The fol-
lowing characters cannot be used in user-defined function block names:

\/ ¥ ?"<> | % #.

¢ |f the OK Button is clicked with no password set, the function block will not
have a password and anyone can access and edit it.

5. Create the programming.
Double-click the page in the user-defined function block and create the
programming as usual by placing and connecting function blocks.

6. Save the user-defined function block.
Select User-defined Function Block - Save from the File Menu.
When a user-defined function block that is used in the program is edited
and saved, the user-defined function blocks that are used in the program
will change immediately.

@ Additional Information

Previously created programming can be converted to user-defined function
blocks.

Procedure: Right-click the page to be converted to a function block under the
Program folder in the Project Window and select Register as User-defined
Function Block.

Pagel

- [ GIsSP
{§} Unit Configuration
"8 Safety 10 Teminal Settings
Edit1/0 Commerts [#0llSil @3 EDMC
% Syztemn Settings
= Program
o]
) Device Mo Mew Page
= Uszer-defined Fi Edit
= lof UFBSamg -
[ Main Rename
=i} UserFunc
|= Pagel

HCE]

Cuk
Copy

I/O Tag Lisk

= lE GI5P | Register as User-defined Function Block. .. |
=B [#0] GISP-N205 i

6-5-6 Exporting User-defined Function Blocks

User-defined function blocks can be exported and used in other project files.

|-_l7| Precautions for Correct Use

Test the operation of user-defined function blocks sufficiently before distribut-
ing them for application.
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1,2,3... 1. Right-click the user-defined function block to export in the Project Window
and select Export.

Pagel
-l GISP
{§} Lnit Configuration
"8 Safety 10 Teminal Settings
Edit /D Comments I}
2y, Systern Settings
= Program
Fagel
i) Device Monitar [Offline]
= User-defined Function Blocks _:
2RO &S ample [
Mairn Edit /... 5
= @' UserFunctio
Pagel Mew Page
Mews Folder
I/ Tag List Rename
Bainput cut
- B, GI5P Copy
=B [#0] GISP-N
= Safety O
& (00):5 Delete |
@ (01):€ 1
) (02N i
0 [03EN Change Password...
0 [D4EN ) _—
O (05N Display Activation Key
O N Export..,
7 107N

2. Select the location to export and click the Save Button.

3. The Activation Key Dialog Box will be displayed.
Record the activation key and click the OK Button. The activation key is
required to import the user-defined function block.

Activation Key

j ) AotivationKey: | 3GSE2EEF

Fequired for impart.

4. The definition is saved in a user-defined function block file (.udf).

6-5-7 Importing User-defined Function Blocks

User-defined function blocks from other project files can be imported.

1,2,3... 1. Right-click User-defined Function Blocks in the Project Window and select
Import.

Pagel

- GISP
{§} Lnit Configuration
"8 Safety 10 Temninal Settings
Edit 140 Comments _[#011Si](03 YEDM(Cion tac
%, System Settings
= Program
Fagel
0 Device Maritar [Ofline]
= er-defined Func
+- ot UFBSample Mew User-defined Function Block... =
+-fg} UserFunctionBlock1 |

[#0][5i] (DOXERD M

Irnport,.. |

Il

2. Select the user-defined function block file (.udf) to import and click the
Open Button.

101



Creating and Using User-defined Function Blocks Section 6-5

3. The Input Authentication Dialog Box will be displayed.
Select the activation key of the user-defined function block to import and
click the OK Button.
You can also import the user-defined function block by entering the pass-
word.

Import Authentication @

Authentication Method
(®) Lse Activation Key
() Uze Pazsword

Input: | eesessee

l 0K ][ Cancel ]

4. The user-defined function block will be imported and displayed in the
Project Window.
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SECTION 7
Communications with a Standard PLC Using an Option Board

This section describes how to perform communications with a Standard PLC through an RS-232C Option Board or
Ethernet Option Board.

7-1  Functionality for All Option Board's ............. ... ... ... ... .... 104
T-1-1  Features. . ... ... ...ttt 104
7-1-2  Application Examples. .. ........... ... .. i 104
7-1-3  Transmission/Reception Data. . ............. .. ... ... ..... 106
7-2  RS-232C Serial Communications. . ... .......ovuvniinenenennenen .. 115
7-2-1  Communications Specifications and Settings. . ................ 115
7-2-2  Communications Format ............. .. .. ... .. .. ...... 115
7-2-3  Application Example ... .......... ... .. .. . . ... 117
7-3  Ethernet Communications. . .. .....c.ouutntn ettt 123
7-3-1  Communications Format ................................. 124
7-3-2  Application Example . ........ ... ... ... ... i 126
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7-1 Functionality for All Option Board's

7-1-1 Features

The G9SP-series Controller communicate with a Standard PLC through an
RS-232C Serial Communications Board (CP1W-CIF01) or an Ethernet Com-
munications Board (CP1W-CIF41).

This section provides examples of connections with an OMRON PLC. It gives
the communications specifications and provides examples of applications for
Option Board communications. Examples of connections to a PLC from
another manufacturer are described in the G9SP Host Connection Manual
(Cat. No. 2924).

This section describes the features of the G9SP-series Controller's Option
Board communications.

RS-232C Serial Communications and Ethernet Communications

Easy Connection

Wide Variety of Monitor Data

Select from two types of communications according to the application. The
use of no-protocol RS-232C serial communications and Ethernet UDP/IP
enables communications with both non-OMRON Standard PLCs and
OMRON PLCs. Communications with OMRON PLCs can be performed using
the FINS/UDP protocol.

Settings at the G9SP-series Controller are not required to use RS-232C serial
communications. Only TCP/IP settings are required to use Ethernet communi-
cations. In addition, connection at the Standard PLC can be easily made by
following the sample ladder programming and the setting examples in the fol-
lowing descriptions.

Monitoring can be performed for operation status with detailed information on
any errors that occur in the G9SP-series Controller. In particular, for Safety
I/0O terminals, you can check the cause of an error, such as a short-circuit or
ground fault to 24 V, rather than simply the number of the terminal at which
the error occurred.

Input Data to G9SP-series Controller Program

Data received by the G9SP-series Controller can be used in the program.

7-1-2  Application Examples

Monitoring for Correct Operation of G9SP-series Controller

104

You can monitor whether the G9SP-series Controller is operating correctly by
using the G9SP-series Controller's Unit Normal Operating Flag and Present
Error Information. The Unit Normal Operating Flag turns ON when the Unit is
operating in RUN Mode and no errors have occurred. When this flag is OFF,
an error has probably occurred. Therefore, check the Present Error Informa-
tion to identify the error in the G9SP-series Controller.

The information that is required to monitor the

G9SP-series Controller is sent as a package.
Standard PLC - Overall unit status ‘
[

urrent error information ‘
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Monitoring Safety I/O Terminal Status

You can monitor the status of the G9SP-series Controller's Safety 1/0 termi-
nals by using the G9SP-series Controller's Safety 1/0 Terminal Data Flags,
Safety I/O Terminal Status Flags, and Safety 1/O Terminal Error Cause. A
Safety I/O Terminal Data Flag indicates the ON/OFF status of the terminal,
and a Safety I/O Terminal Status Flag indicates whether an error has
occurred at the terminal (OFF when an error has occurred).

When an error has occurred, you can investigate the cause of the error by
using the Safety I/O Terminal Error Cause. For example, the information will
change as follows if an error occurs at Safety Output terminal So0.

Normal

Information
on So0

Value

Meaning

Safety Output
Terminal Data
Flag

ON

Safety Output
Terminal Sta-
tus Flag

Normal |:>

Safety Output
Terminal

Error Cause

No error

Standard PLC

Error Occurred

Information | Value | Meaning
on So0

Safety Output |0 OFF
Terminal Data
Flag
Safety Output |0 Error
Terminal Sta-
tus Flag
Safety Output |3 Short cir-
Terminal cuit to low
Error Cause

The information that is required to monitor the
G9SP-series Controller is sent as a package.

afety Output Terminal Data Flags‘

i Safety Output Terminal Status Flags‘

’ Safety Output Terminal Error Causes‘

Sending Operation Instructions to the G9SP-series Controller

Standard PLC

Values can be written from a Standard PLC to the program of a G9SP-series
Controller by using the communications data received by the G9SP-series
Controller. This can be used in applications such as sending operation
instructions to the safety system from a Standard PLC.

Data that can be used in the program in
the G9SP-series Controller is sent.

e

[#01[Sil(O0YEMD NG $1 11~ fe—r—S- 15y

[#0105il(03 Contact Welding... I
[#0][5il(02 Reset 52 4
& -

&% pESET

2 [11

[#01[Si] (01 XEMO MC 21 21—..!_._.h D

[vgou] Opticnal Oommunicat...’—‘

Bits are specified for input tags that are
used in the program.
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7-1-3 Transmission/Reception Data

Reception Data (Standard PLC to G9SP-series Controller)

This section describes the data that can be sent and received by the G9SP-
series Controller. There is no difference in data specifications for RS-232C
serial communications and Ethernet communications.

The format of the data component sent from a Standard PLC to the G9SP-

series Controller is shown below.

+0 | Optional Communications Reception Data | 4 bytes

+4 | Reserved 2 bytes
Optional Communications Reception Data

Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

+0 Bit 07 Bit 06 Bit 05 Bit 04 Bit 03 Bit 02 Bit 01 Bit 00
+1 Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 09 Bit 08
+2 Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
+3 Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
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These 32 bits of data can be used in the program of the G9SP-series Control-
ler. The data is displayed as Optional Communications Reception Data in the

I/O Tag List.

1) Tag List

&

2 Input & output
a

= = Dptional C

B
F

[bit00] Dpti

I C

- I x
Data received by the
Data )~ G9SP-series Controller

B
F

[bit01] Optional Communication Reception Data
[bit02] O ptional Commurication R eception Data
[bit03] Optional Communication Reception Data
[bit04] O ptional Communication Reception Data
[bit05] Optional Communication Reception Data
[bit0E] O ptional Communication Reception Data
[bit07] Optional Communication Reception Data
[bit08] O ptional Communication Reception Data
[Bit09] O ptional Communication Reception Data

[bit10] O ptional Communication Reception Data
T 11 M ks | Mo i i O s Main

¥

Praject Funckion Elock List I/ Tag List

. *

[11
[#0][Si](OOFEMD MC S1 H—..*—l - - y
[#01[ 51601 TEMO MG 51 21 —..H M

[21

o
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Transmission Data (G9SP-series Controller to Standard PLC)

The format of the data component sent to the PLC from the G9SP-series Con-
troller is shown below.

+0 Optional Communications Transmission Data | 4 bytes

+4 Safety Input Terminal Data Flags 6 bytes

+10 | Safety Output Terminal Data Flags 4 bytes

+14 | Safety Input Terminal Status Flags 6 bytes

+20 | Safety Output Terminal Status Flags 4 bytes

+24 | Safety Input Terminal Error Causes 24 bytes

+48 | Safety Output Terminal Error Causes 16 bytes

+64 | Reserved 2 bytes

+66 | Unit Status 2 bytes

+68 | Configuration ID 2 bytes

+70 | Unit Conduction Time 4 bytes

+74 | Reserved 20 bytes

+94 | Present Error Information 12 bytes

+106 | Error Log Count 1 byte

+107 | Operation Log Count 1 byte

+108 | Error Log 40 bytes

+148 | Operation Log 40 bytes
Optional Communications Transmission Data

Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

+0 Bit 07 Bit 06 Bit 05 Bit 04 Bit 03 Bit 02 Bit 01 Bit 00
+1 Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 09 Bit 08
+2 Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
+3 Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24

These 32 bits of data can be used in the program of the G9SP-series Control-
ler. The data is displayed as Optional Communication Transmission Data in

the I/0 Tag List.

Safety Input Terminal Data Flags

Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
+0 Si 07 Si 06 Si 05 Si 04 Si 03 Si02 Si 01 Si 00
+1 Si15 Si14 Si 13 Si12 Si 11 Si10 Si 09 Si 08
+2 Reserved Si19 Si18 Si17 Si 16
+3 Reserved
+4 Reserved
+5 Reserved

The flags show the ON/OFF values after self-diagnosis for the Safety Input
terminals.

0: Input terminal OFF or error.1: Input terminal ON.
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Safety Output Terminal Data Flags
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 So 07 So 06 So 05 So 04 So 03 So 02 So 01 So 00
+1 So 15 So 14 So 13 So 12 So 11 So 10 So 09 So 08
+2 Reserved
+3 Reserved

Safety Input Terminal Status Flags

The flags show the ON/OFF values monitored for Safety Output terminals.
0: Output terminal OFF.1: Output terminal ON.

Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
+0 Si 07 Si 06 Si 05 Si 04 Si 03 Si02 Si 01 Si 00
+1 Si15 Si14 Si 13 Si12 Si 11 Si10 Si 09 Si 08
+2 Reserved Si19 Si18 Si17 Si 16
+3 Reserved
+4 Reserved
+5 Reserved

These flags are the normal status flags for self-diagnosis of the Safety Input
terminals. They are used to monitor for Safety Input terminal errors, such as

disconnected lines, ground fault, and short-circuit.

0: Error.1: Normal operation (no error).

Safety Output Terminal Status Flags

Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
+0 So 07 So 06 So 05 So 04 So 03 So 02 So 01 So 00
+1 So 15 So 14 So 13 So 12 So 11 So 10 So 09 So 08
+2 Reserved
+3 Reserved
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These flags are the normal status flags for self-diagnosis of the Safety Output
terminals. They are used to monitor for Safety Output terminal errors, such as

disconnected lines, ground fault, and short-circuit.

0: Error.1: Normal operation (no error).
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Safety Input Terminal Error Causes
Bit7 | Bité | Bit5 Bit 4 Bit 3 Bit 2 Bit1 | BIit0
+0 Si 01 Si 00
+1 Si 03 Si 02
+2 Si 05 Si 04
+3 Si 07 Si 06
+4 Si 09 Si 08
+5 Si 11 Si 10
+6 Si13 Si12
+7 Si15 Si14
+8 Sit17 Si 16
+9 Si19 Si18
+10 Reserved
+23 Reserved

This information provides details on the errors detected using self-diagnosis
of the Safety Input terminals.

abhwdN-—=0

Safety Output Terminal Error Causes

: No error

: Invalid configuration

: External test signal failure

: Internal circuit error

: Discrepancy error

: Failure of the associated dual-channel input

Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bit1 Bit 0

+0 So 01 So 00
+1 So 03 So 02
+2 So 05 So 04
+3 So 07 So 06
+4 So 09 So 08
+5 So 11 So 10
+6 So 13 So 12
+7 So 15 So 14
+8 So 17 So 16
+9 So 19 So 18
+10 Reserved

+15 Reserved

This information provides details on the errors detected using self-diagnosis
of the Safety Output terminals.

OO UL, WN-—=O

: No error

: Invalid configuration

: Overcurrent detection

: Short circuit detection

: Stuck-at-high detection

: Failure of the associated dual-channel output
: Internal circuit error

: Dual channel violation
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Unit Status
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 Reserved |Reserved |Reserved |Reserved |Reserved |Reserved |Reserved |Unit Nor-
mal Operat-
ing Flag
+1 Reserved |Reserved | Function Reserved |Reserved |Safety I/O |Output Reserved
Block Error Terminal Power Sup-
Flag Error Flag | ply Error
Flag

These flags indicate the overall status of the G9SP-series Controller.

Status name

Meaning

Unit Normal Operating Flag

: Error occurred or program stopped.
: Normal status (no error) and program being executed.

Output Power Supply Error Flag

: Output power supply voltage normal.
: Output power supply voltage error or power supply OFF.

Safety I/0 Terminal Error Flag

: No error in Safety I/O terminals.
: Error in Safety I/O terminals.

Function Block Error Flag

: No error in any function block.
: Error in a function block.

- O|=20(=0|=20

Configuration ID

Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 Configuration ID rightmost byte
+1 Configuration ID leftmost byte
Unit Conduction Time
Bit 7 Bité | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
+0 Unit Conduction Time, first byte (rightmost byte)
+1 Unit Conduction Time, second byte
+2 Unit Conduction Time, third byte (leftmost byte)
+3 Reserved
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This is the total time that the G9SP-series Controller has been ON and oper-
ating normally. The Unit Conduction Time is updated and saved every six
minutes. The time is given in minutes.

For example, if the G9SP-series Controller has been ON for 100 days, 12
hours, and 12 minutes, 100 x 24 x 60 + 12 x 60 + 12 = 144,732 (minutes) =
02355C hex (minutes). This data is stored as follows:

+0 5C
+1 35
+2 02
+3 00 (reserved)
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Present Error Information

Bit7 | Bité | Bit5 Bit 4 Bit 3 Bit 2 Bit1 | BIit0
+0 Error Information Map 0
+1 Error Information Map 1
+11 Error Information Map 11

The details of errors occurring in the G9SP-series Controller are displayed
using a bit maps. Multiple bits turn ON if multiple errors have occurred. Refer
to subsequent pages for error details and corresponding bit maps.

Error Log Count
Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
+0 Error Log Count

This is the number of errors registered in the error log (0 to 10). Refer to 10-1-
3 Error Log for information on the error log count.

Operation Log Count
Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
+0 Operation Log Count

This is the number of operations registered in the log (0 to 10). Refer to 10-1-
4 Operation Log for information on the operation log count.

Error Log
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
+0 Error record 1 (most recent) error code
+1 Error record 1 (most recent) Unit Conduction Time third byte at error
+2 Error record 1 (most recent) Unit Conduction Time second byte at error
+3 Error record 1 (most recent) Unit Conduction Time first byte at error
+36 Error record 10 (oldest) error code
+37 Error record 10 (oldest) Unit Conduction Time third byte at error
+38 Error record 10 (oldest) Unit Conduction Time second byte at error
+39 Error record 10 (oldest) Unit Conduction Time first byte at error

This is a log of recorded errors. The error details are given using the following
error codes. The Unit Conduction Time is also stored when an error occurs.
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m Error Codes

Error Error description Bit map in present error

code information

(hex) Map No. Bit No.
05 Force mode timeout Error Information Map 0 | 4
07 Invalid configuration Error Information Map 0 |6
08 System failure Error Information Map 0 | 71
11 External test signal failure at Safety Input Error Information Map 2 |0
12 Internal circuit error at Safety Input Error Information Map 2 | 1
13 Discrepancy error at Safety Input Error Information Map 2 |2
15 Overload detected at Test Output Error Information Map 2 | 4
17 Stuck-at-high detected at Test Output Error Information Map 2 | 6
18 Under current detected using Muting Lamp Error Information Map 2 |7
19 Over current detected at Safety Output Error Information Map 3 |0
1A Short circuit detected at Safety Output Error Information Map 3 | 1
1B Stuck-at-high detected at Safety Output Error Information Map 3 | 2
1C Dual channel violation at Safety Output Error Information Map 3 |3
1D Internal circuit error at Safety Output Error Information Map 3 | 4
22 Output PS voltage low Error Information Map 4 | 1
25 Output PS OFF circuit error Error Information Map 4 | 4
26 Internal circuit error at Test Output Error Information Map 4 |5
33 Function block status error Error Information Map 6 |2
39 Internal NVS access error Error Information Map 7 | 0
3A Unsupported expansion I/O unit Error Information Map 7 | 1
3B Expansion I/O unit maximum connection number exceeded Error Information Map 7 | 2
3C Expansion 1/O unit configuration mismatch Error Information Map 7 | 3
3D Expansion I/O bus error Error Information Map 7 | 4
3E Unsupported option board Error Information Map 7 | 51
3F Option board communications error, communications timeout Error Information Map 7 | g™
40 Option board communications error, not mounted Error Information Map 7 | 71
42 Memory cassette not inserted or incorrect memory cassette Error Information Map 8 | 1
43 Memory cassette removed or access error Error Information Map 8 | 2
44 Internal NVS access error during execution of memory cassette functions Error Information Map 8 |3
45 Restore model information mismatch Error Information Map 8 |4
46 Device password mismatch between restore memory cassette and unit Error Information Map 8 |5
47 Restore prohibit error Error Information Map 8 |6
48 Incorrect configuration data at restore Error Information Map 8 |7
49 Unconfigured unit at backup Error Information Map 9 |0
4A Unlocked unit at backup error Error Information Map 9 | 1
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*1 These errors cannot be monitored in the Present Error Information.
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This section provides examples of values for present errors and the error log
when the following errors occur.

Sequence of Error description Unit Conduction Time at Error status
occurrence error
1 Unsupported Option Board 0 day, 0 hours, 6 minutes = Cleared
000006 hex (minutes)
2 Safety Input terminal error 100 days, 12 hours, 12 min- Error occurred
detected in dual-channel utes = 02355C hex (minutes)
monitoring
3 Output power supply voltage | 100 days, 12 hours, 18 min- | Error occurred
error utes = 023562 hex (minutes)

Present Error Error Log
Value Error code Value
+0  Error Information Map 0 | 00 hex +0 Record 1 Unit Con- 22 hex
+1  Error Information Map 1 | 00 hex +1 '(Ij'rrzgo:t 02 hex
+2  Error Information Map 2 | 04 hex +2 error 35 hex
+3  Error Information Map 3 |00 hex +3 62 hex
+4  Error Information Map 4 |02 hex +4  Record 2 Errorcode |13 hex
+5  Error Information Map 5 | 00 hex +5 Unit Con- 02 hex
+6  Error Information Map 6 |00 hex +6 '?’?Jr‘r:lt;,o:t 35 hex
+7  Error Information Map 7 | 00 hex +7 error 5C hex
+8  Error Information Map 8 |00 hex +8 Record 3 Error code |3E hex
+9  Error Information Map 9 |00 hex +9 Unit Con- 00 hex
+10 Error Information Map 10 |00 hex +10 %Urﬁ?:t 00 hex
+11  Error Information Map 11 | 00 hex +11 error 06 hex
+12 Record4 00 hex
and
higher
--- 00 hex
+39 00 hex
Operation Log
Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
+0 Operation record 1 (most recent) operation code
+1 Operation record 1 (most recent) Unit Conduction Time third byte at operation
+2 Operation record 1 (most recent) Unit Conduction Time second byte at operation
+3 Operation record 1 (most recent) Unit Conduction Time first byte at operation
+36 Operation record 10 (oldest) operation code
+37 Operation record 10 (oldest) Unit Conduction Time third byte at operation
+38 Operation record 10 (oldest) Unit Conduction Time second byte at operation
+39 Operation record 10 (oldest) Unit Conduction Time first byte at operation

This is a log of recorded operations. The operation details are given using the
following operation codes.
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m Operation Codes

Operation Operation description
code (hex)
01 Power ON or emulating cycling power
02 Out of box reset
04 Download
05 Lock/Unlock
06 Change Mode
07 Start/stop of force mode
08 Change device password
09 Clear error log
0A Backup to Memory Cassette
0B Restore from Memory Cassette

Note Refer to 7-2 RS-232C Serial Communications and 7-3 Ethernet Communica-
tions for examples of storing data to the memory of a Standard PLC.
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7-2 RS-232C Serial Communications

This section provides a description and example of connection to an OMRON
Standard PLC. No-protocol communications are used for connection with an
OMRON Standard PLC.

7-2-1 Communications Specifications and Settings

Baud Rate Setting

With G9SP-series Safety Controllers with unit version 2.0 or later, you can
use the previous baud rate of 9,600 bps or you can use a new baud rate of
115,200 bps.

You can change the serial baud rate on the DIP switch on the G9SP-series
Safety Controller. (Refer to 2-1-1 Part Names and Indicators.)

The DIP switch setting is read only when the Controller's power supply is
turned ON or the Controller is reset. You cannot change the baud rate while
the Controller is operating.

H DIP Switch
No. Name Meaning Default
SW3 | Baud rate OFF: 9,600 bps (default or unit version 1.L]) | OFF
f;g:)versmn 2.0or ON: 115,200 bps (unit version 2.0 or later)

|-_l7| Precautions for Correct Use

Always turn OFF the power supply to the G9SP-series Controller before you
change the setting on the DIP switch. The baud rate can be changed with this
DIP switch pin with unit version 2.0 or later.

Communications Specifications

Note

If you use a baud rate of 115,200 bps, use a communications cable length
(i.e., a transmission distance) of 3 m or less.

Item Specification

Maximum transmission distance | With a baud rate of 9,600 bps: 15 m
With a baud rate of 115,200 bps: 3 m

Baud rate 9,600 bps
115,200 bps

The RS-232C standard defines a cable length of 15 m max. for a baud rate of
19,200 bps. The standard does not define a cable length for a baud rate of
115,200 bps. Therefore, you must check signal deterioration, peer specifica-
tions, and other factors, and sufficiently consider noise immunity.

7-2-2 Communications Format

Command Format (Standard PLC to G9SP-series Controller)

+0 Always 40 hex 1 byte
+1 Always 00 hex 1 byte
+2 Always 00 hex 1 byte
+3 Always OF hex 1 byte
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+4 Always 4B hex 1 byte
+5 Always 03 hex 1 byte
+6 Always 4D hex 1 byte
+7 Always 00 hex 1 byte
+8 Always 01 hex 1 byte
+9 Data 6 bytes
+15 Checksum (H) 2 bytes
+16 Checksum (L)
+17 Always 2A hex 1 byte
+18 Always 0D hex 1 byte
Parameter Description
Data Refer to Reception Data (Standard PLC to G9SP-series Con-
troller) in 7-1-3 Transmission/Reception Data.
Checksum Checksum for bytes +0 to +14.

Response Format (G9SP-series Controller to Standard PLC)

116

+0 Always 40 hex 1 byte

+1 Response length (HL): 1 byte
Always 00 hex.

+2 Response length (LH): 1 byte
Always 00 hex.

+3 Response length (LL) 1 byte

+4 End code (H) 2 bytes

+5 End code (L)

+6 Service code 1 byte

+7 Data 188 bytes

+195 | Checksum (H) 2 bytes

+196 | Checksum (L)

+197 | Always 2A hex 1 byte

+198 | Always 0D hex 1 byte

Parameter Description

Response length (LL)

Normal response: C3 hex
Error response: 09 hex
Incorrect command format: 06 hex

End code

Correct command format: 0000 hex

Incorrect command format, (there will be no service code or
data): Not 0000 hex

Service code

Normal response: CB hex
Error response: 94 hex

Data Normal response: Refer to Transmission Data (G9SP-series
Controller to Standard PLC) in 7-1-3 Transmission/Reception
Data
Error response: Two bytes of reserved data

Checksum Checksum for bytes +0 to +194.
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7-2-3 Application Example
System Configuration

This section uses the following example to describe how to access a G9SP-
series Controller by performing serial communications through a RS-232C
Serial Communications Board (CP1W-CIF01) from a Standard PLC.

OMRON Standard PLC (See note.)

CP1E-series PLC

RS-232
port

________________________

No-protocol

G9SP-series Controller

CP1W-CIFO1
Option Board

Note This example uses the following OMRON Standard PLC.

Product

Model/version

CPU Unit (Standard PLC)

CP1E-N40DR-A

Support Software (for setup and
creating ladder programs)

CX-Programmer Ver. 9.10

G9SP-series Controller Settings

Settings are not required. Make the communications settings in the OMRON
Standard PLC to match the serial communications specifications of the

G9SP-series Controller.
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OMRON PLC Settings

Set serial port 1 as given below in the PLC Setup using the CX-Programmer.

Parameter

Description

Set value for this example

Baud rate

Serial port baud rate setting

9600, 8, 1, E

Mode

Communications protocol

RS-232C (no-protocol)

Start code

Send/receive data start code

0x0040

End code

Send/receive data end code

Reception bytes: 198

=7 PLC Settings - NewPLC1

Communications Cable

File Options Help
Startup/CPL Settings] Timings] Input congtant  Buit-in RS232C Port | Serial Option Port] Ewilt-in Input] Puls 4| »
Communications S ettings Lirk *words
(™ Stamdard (9600 : 1.7.2F]
¢ Custore  Baud Format Mode
|9600 (defaul] | [81E  +|| ||Rs-232C = =1
Start Code End Code
" Dizable | :l I {* Received Bytes|198 = I f+
" Set 00040 -2 " CR.LF -
" SetEnd Code
Fesponze Timeout it Mumber Delay MT/PC Link hax P Link Unit Mo,
* =l I
—| 100 ms = 0 = 10ms = =
[default 5000rms)

Use the following cable connections to connect to an OMRON CP1E-series
PLC as a Standard PLC.

G9SP-series RS-232C Serial RS-232C port on
Option Board (CP1W-CIFO01) CP1E-series PLC
Connector type | Signal Pin Pin Signal | Connector type
FG 1  — — 1 FG
SD 2 2 SD
RD 3 3 RD
D-sub 9-pin RS 4 :I E 4 RS D-sub 9-pin
male cS 5 5 cS male
5V 6 6 5V
DR 7 7 DR
ER 8 8 ER
SG 9 AV AW/ 9 SG
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Sample Ladder Programming for OMRON PLC

This section provides an example of programming to monitor Safety Input ter-
minal data of a G9SP-series Controller from an OMRON Standard PLC.

RS-232C Serial Communications Sequence

The G9SP-series Controller returns a response to the command sent from the

Standard PLC.

Standard PLC

Initialization

Send processing

G9SP-series Controller

Sent command

Receive processing
after 300 ms <

Reception response

Send/receive processing

Receive processing

Send processing

Sent command

Receive processing
after 300 ms <

Reception response

>

Send/receive processing

Receive processing

Send processing
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OMRON PLC Memory Allocations

Start address | End address Contents Description
D100 D108 RS-232C send command Data sent by the Standard PLC to the
G9SP-series Controller

D200 D298 RS-232C reception response Data received by the Standard PLC from

the G9SP-series Controller

D323 Reception size work area Work area for RS-232C communications.

D300 D333 Checksum calculation work area Used to temporarily save the size of

received data and to calculate the check-
sum

CIO 100 CIO 101 G9SP communications reception data | Data written to G9SP-series Controller from
(written to G9SP-series Controller) Standard PLC. Stored in the communica-

tions reception data of the GOSP-series
Controller. (Refer to 7-1-3 Transmis-
sion/Reception Data.)

CIO 200 CIO 201 G9SP communications transmission Communications data sent from the G9SP-
data (read from the G9SP-series Con- | series Controller is read. (Refer to 7-1-3
troller) Transmission/Reception Data.)

CIO 202 CIlO 204 G9SP Safety Input terminal data (read | Safety Input terminal data of the G9SP-
from the GOSP-series Controller) series Controller is read. (Refer to 7-1-3

Transmission/Reception Data.)

m G9SP Communications Reception Data

15 8 7 0

CIO 100 |Bit |Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 |14 |13 |12 |11 |10 |09 |08 |07 |06 |05 |04 (03 |02 |01 0O

ClO 101 | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
31 30 |29 |28 |27 |26 |25 (24 |23 |22 |21 |20 (19 |18 |17 |16

m G9SP Communications Transmission Data

15 8 7 0

CIO 200 | Bit |Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 |14 |13 |12 |11 |10 (09 |08 |07 |06 |05 |04 |03 |02 |01 |00

CIO 201 | Bit |Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
31 |30 |29 |28 |27 |26 |25 (24 |23 |22 |21 |20 (19 |18 |17 |16

m G9SP Safety Input Terminal Data

15 8 7 0

CIO 202 | Bit |Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 {14 |13 |12 |11 |10 (09 |08 |07 |06 |05 |04 |03 |02 |01 |00

CIO 203 | Reserved Bit | Bit | Bit | Bit

ClO 204 | Reserved

Byte swapping (i.e., SWAP instruction) of data for each channel is required
when the above data stored in the CIO Area is sent to or received from the
G9SP-series Controller.

ClO 100 to CIO 101 SWAP D100 to D108 TXD — RS-232C
cati instruction instruction

CIO 200 to CIO 201 SWAP D20 to D298 RXD

G9SP Communications instruction . instruction -

Send Data Reception response| Receive port

ClO 202 to CIO 204

| GO9SP Safety Input Terminal Data <
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Sample Ladder Programming
m From Initial Settings to Cyclic Send/Receive

0 [Program Mame : MewProgram1]
[Section Mame : Section1]

Set the fixed portion of send command

) s
F_First Gycle._.. MOWL(498) | #F4B0000 | R[] ‘
First 'Ilaslk Ex..
Initial settings < ML 4395) #1034D | o0z ‘ (1)
MOW021) FIR0D | D108 ‘
.
s M Set the timer
FOn [T i3 Ex
i | 2
Alwayz OM Fl. |
§ M Send/Receive
TO06 A39206 s MW 021) LRIE] DERE (@)
1T 1T (5)
©) @RAD(235) D200 | #0100 | £303
Reception processing < MO L{408) #0081 aal
»=(325) |
DERE SES(081) 1 (6)
ET08 SWAF(637) # D03
=(z00)  []  =(300) | (7)
SR FIR0D WFERL070) 33 | D203 | 00
o o \
BEEH; [BEEE
(8)
A39205 FERO70) 3] | 100 | BJLE! ‘
I
SWAF(637) # | Di0d 9)
MWL #33) #640007 | Daal
Send processing SS90 1 (10)
MOW021) D30 | oia7
(11)
@TH0(236) o100 | #0100 | E3E]
MOW021) [ | Th (12)

121



RS-232C Serial Communications Section 7-2

m Checksum Calculation Subroutine

[Programm Mame : MeswPrograrm |
[Zection Mame : Sectionz]

Start Checksum Calculation Subrouting

SEM(092) 1
3 l Addd Header Code, Initialize Workspace
PI_OIn MCH(021) #40 D330
11 |
Alveays Oh Flag
RACH(021) #0 | D333
FOR(512) D331
34
35 l Calculate Checksum
PI_OIn MODIOS3E) @332 #10 D333
| | |
Alveays OR Flag
+[400) 0333 | 330 | D330
MO DIOS3) 0332 | #2 | D333
+[400) i) | [mexn) | D330
++(590) D332
41 MEXT(STS |— Repeat FORMEXT loop
42 RET(0SS |- Return

Step Description

1 The fixed portion of the send command is set. This processing is performed once at startup.

Note The start code at the beginning of the command format does not need to be set here. The value that is set
in the PLC Setup will be sent.

2 A communications refresh timer of 300 ms is started. This performs the first sending after 300 ms.

3 Once 300 ms has elapsed, the Built-in RS-232C Port Reception Completed Flag is checked, and receive pro-
cessing is performed if data has been received. A send command from the Standard PLC is initially required, and
so reception processing is performed after completing the first send.

4 The RS-232C reception size is temporarily stored in D323 in the work area.

5 The reception response is read to D200 and following words from the RS-232C receive port.

6 The checksum calculation subroutine given above is called, and the checksum of the reception response is cal-
culated.

7 The checksum of the reception response and the end code are checked, and the G9SP Communications Trans-
mission Data is copied to CIO 200 and CIO 201 and G9SP Safety Input Terminal Data is copied to CIO 202 to
CIO 204.

8 The system checks whether the RS-232C send port status is ready to send.

9 If sending is possible, G9SP communications reception data is set to the send command from CIO 100.

10 The checksum calculation subroutine given above is called, and the checksum of the send command is calcu-
lated.

11 The send command is transferred to the RS-232C send port, which enables sending to the G9SP-series Control-
ler.

12 The timer is restarted and the next receive processing is performed after 300 ms.
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7-3 Ethernet Communications

This section provides a description and example of connection to an OMRON
Standard PLC. Connection can be performed to an OMRON Standard PLC
using the FINS/UDP protocol.

Note ¢ Only CP1W-CIF41 Ethernet Option Boards with unit version 2.0 or later
can be used. If another Option Board is used, the G9SP-series Controller
will detect an Unsupported Option Board Error (the MS indicator will flash
red).

Use 1:1 communications (i.e., send commands from only one device).

If you use n:1 communications (i.e., if you send commands from n
devices), the CP1W-CIF41 will receive multiple commands simulta-
neously, and some commands may be discarded.

The UDP/IP protocol does not execute any controls to ensure the reliabil-
ity of communications. Therefore, if you use the FINS communications
service with UDP/IP, messages that are sent may not always reach the
destination node. It is therefore necessary to perform retry processing or
other processing in the user application to increase reliability.

If you connect many devices on the same Ethernet network, the Ethernet
network load (network congestion) may temporarily increase.

If command transmissions overlap when the Ethernet network load (net-
work congestion) is high, the CP1W-CIF41 may discard commands.
Reduce the number of devices on the same Ethernet network or increase
the number of retries for the send command.
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7-3-1

Communications Format

Command Format (Standard PLC to G9SP-series Controller)
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+0 Always 80 hex 1 byte
+1 Always 00 hex 1 byte
+2 Always 02 hex 1 byte
+3 Always 00 hex 1 byte
+4 FINS node address of GOSP- |1 byte
series Controller
+5 Always 00 hex 1 byte
+6 Always 00 hex 1 byte
+7 FINS node address of Stan- | 1 byte
dard PLC
+8 Unit number of Communica- |1 byte
tions Unit in Standard PLC
+9 Service ID 1 byte
+10 | Always 28 hex 1 byte
+11 | Always 01 hex 1 byte
+12 | Always 00 hex 1 byte
+13 | Always 4B hex 1 byte
+14 | Always 03 hex 1 byte
+15 | Always 4D hex 1 byte
+16 | Always 00 hex 1 byte
+17 | Always 01 hex 1 byte
+18 |Data 6 bytes
Parameter Description

FINS node address
of G9SP-series Con-
troller

Set the FINS node address that was set for the G9SP-series
Controller. Refer to G9SP-series Controller Settings in 7-3-2
Application Example.

FINS node address
of Standard PLC

Set the FINS node address that was set for the Standard PLC.
Refer to G9SP-series Controller Settings in 7-3-2 Application
Example.

Unit number of Com-
munications Unit in
Standard PLC

Specify the unit number that is set in the Communications
Unit.

Service ID

Specify any value between 00 and FF hex.

Data

Refer to Reception Data (Standard PLC to G9SP-series Con-
troller) in 7-1-3 Transmission/Reception Data.
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Response Format (G9SP-series Controller to Standard PLC)

+0 Always CO hex 1 byte
+1 Always 00 hex 1 byte
+2 Always 02 hex 1 byte
+3 Always 00 hex 1 byte
+4 FINS node address of Stan- | 1 byte
dard PLC
+5 Unit number of Communica- |1 byte
tions Unit in Standard PLC
+6 Always 00 hex 1 byte
+7 FINS node address of G9SP- |1 byte
series Controller
+8 Always 00 hex 1 byte
+9 Service ID 1 byte
+10 | Always 28 hex 1 byte
+11 | Always 01 hex 1 byte
+12 | End code (H) 2 bytes
+13 | End code (L)
+14 | Number of receive bytes (H) |2 bytes
+15 | Number of receive bytes (L)
+16 | Always 00 hex 1 byte
+17 | Service code 1 byte
+18 |Data 188 bytes
Parameter Description
FINS node The FINS node address that was set for the Standard PLC is
address of Stan- | stored.
dard PLC
FINS node The FINS node address that was set for the G9SP-series Control-
address of ler is stored.
G9SP-series
Controller

Unit number of
Communications
Unit in Standard
PLC

Set the unit number that is set in the Communications Unit.

Service ID The service ID that was set in the command format is stored.

End code Normal command format (including an error response): 0000 hex
Error command format, in which case there is no subsequent
data: Not 0000 hex

Number of Normal response: 00BE hex

receive bytes

Error response: 0004 hex

Service code

Normal response: CB hex
Error response: 94 hex

Data

Normal response: Refer to Transmission Data (G9SP-series Con-
troller to Standard PLC) in 7-1-3 Transmission/Reception Data
Error response: Two bytes of reserved data
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7-3-2 Application Example
System Configuration

This section uses the following example to describe how to access the G9SP-
series Controller from a Standard PLC by performing Ethernet communica-
tions through an Ethernet Communications Board (CP1W-CIF41).

OMRON Standard PLC (See note.)

: |
! |
i CJIM  [CHIW-ETN21[ !
' Ethernet Unit !
! :
! 1
H 1

FINS/UDP
192.168.250.1

________________________

G9SP-series Controller

CP1W-CIF41
Option Board

Switching hub

192.168.250.2 |

Note This example uses the following OMRON Standard PLC.

Product Model/version
CPU Unit (Standard PLC) CJ1M-CPU11
Ethernet Communications Unit CJ1W-ETN21
Switching hub W4S1-05B
Support Software (for setup and CX-Programmer Ver. 9.10
creating ladder programs)

G9SP-series Controller Settings

Make the settings for TCP/IP in the system settings of the G9SP Configurator.
These settings are set in the G9SP-series Controller and Ethernet Option
Board when the configuration data is downloaded.

Parameter Description Set value for this
example
IP address IP address of Ethernet Option Board. |192.168.250.2
Default value: 192.168.250.1
Subnet mask Subnet mask of Ethernet Option Board. | No change is
Default value: 255.255.255.0 required.
Default gateway Set the IP address of the default gate- | No change is

way. Default value: 0.0.0.0 (IP routing | required.
not supported)

FINS node address | Set the FINS node address of the No change is
Ethernet Option Board. If automatic required.
setting is specified, a value that
matches the rightmost byte of the IP
address is stored.

Default value: Automatic (matching the
rightmost byte of the IP address)

Setting range: 1 to 254
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Parameter Description

Set value for this
example

FINS/UDP port Specify the UDP port number that is
specified in the FINS communications
service. The UDP port number is a
number used by UDP to identify the
application layer (here, the FINS com-
munications service).

Default value: 0 (9600)

Setting range: 0 to 65535. When set to
0, the FINS/UDP port number is 9600.

No change is
required.

IP address table Set the table that defines correspon-
dence between the FINS node address
and IP address at the Standard PLC.
Set the IP address table when IP rout-
ing is used.

No change is
required.

System Settings !l

General | Ethernet Dption Board

TCRAP Settings
I P Addimss | 192 . 188 . 250 . 2 ]

Subnet Mask 2B 285 250

Drefault G ateway u] o .o .0

FIMS Settings
FINS Mode Auta
FINSAUDP Part: |0 0:Default [9600), 1-65535:1 ser defined

IF &ddiess Table

IP &ddress FIMNS Node Address
1 0 o .o .0 o
2 0 il oo |0
3 0 o .o .0 |0
4 0 il 1] o |o
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OMRON PLC Settings

grammer.

Set the Ethernet port as shown below in the PLC Setup using the CX-Pro-

Parameter

Description

Set value for this example

IP address

IP address of the CJ1W-ETN21

192.168.250.1

Subnet mask

Subnet mask of the CJ1W-ETN21

255.255.255.0

CJIW-ETN21(ETN21Mode) [Edit Parameters]

Setting | FINS/TCP | DNS | SMTP | POP | Mai Address | Mai Send | Mail Receive | Clock Auto Adiustme 4| »

[0: Defaultf21]]

Broadcast FIMSAUDF Part FINSATCP Part TCPAP keep-alive

s A1 [4.3B50] f+ Default (3500) | ©* Defaulk [3500) 0 min. [0 default (120]]

" All0[4.2B50) " Uszer defined " Uzer defined

IF Addiess lEerformance of socket service

High Speed

I 1321080 Conversion Baud Rate

e (* Auto [dynarmic) & Auta FlNSHU_DP_DDhmj )
WA= " Auta [Static) ~ 10BASE.T + Destination IP iz changed dynarmically
255.255.255. 0 " Combined " Destination IP iz Mot changed dypnamically
[~ Enatle CIDR 1P address table € ETN11 compatible mods

FTP IP &ddress Table IF Router Table

Login |

Paszsword

FartHa. [

i

Set Defaults

Cancel |

]

Sample Ladder Programming for OMRON PLC

This section provides an example of programming to monitor Safety Input ter-
minal data of a G9SP-series Controller from an OMRON Standard PLC.

Ethernet Communications Sequence

The G9SP-series Controller returns a response to the command sent from the

Standard PLC.

Standard PLC
[

| Initialization |
I
| Send processing |

G9SP-series Controller

Sent command

>

Reception response

Send/receive processing

¢

Receive processing

Send processing

Sent command

Reception response

>

Send/receive processing

¢

Receive processing

Send processing
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OMRON PLC Memory Allocations

Start address | End address Contents Description

D100 D108 Ethernet send command Data sent by the Standard PLC to the
G9SP-series Controller

D200 D298 Ethernet reception response Data received by the Standard PLC from
the G9SP-series Controller

D300 D305 CMND instruction control data Control data for the CMND instruction is
stored.

CIO 100 CIO 101 G9SP communications reception data | Data written to G9SP-series Controller from

(written to G9SP-series Controller) Standard PLC. Stored in the communica-

tions reception data of the G9SP-series
Controller. (Refer to 7-1-3 Transmis-
sion/Reception Data.)

CIO 200 CIO 201 G9SP communications transmission Communications data sent from the G9SP-
data (read from the G9SP-series Con- |series Controller is read. (Refer to 7-71-3
troller) Transmission/Reception Data.)

CIO 202 CIO 204 G9SP Safety Input terminal data (read | Safety Input terminal data of the GOSP-
from the G9SP-series Controller) series Controller is read. (Refer to 7-1-3

Transmission/Reception Data.)

m G9SP Communications Reception Data

15 8 7 0

CIO 100 |Bit |Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 {14 |13 |12 |11 |10 (09 |08 |07 |06 |05 |04 |03 |02 |01 |00

CIO 101 |Bit |Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
31 |30 (29 |28 (27 |26 |25 |24 |23 |22 |21 |20 (19 |18 |17 |16

m G9SP Communications Transmission Data

15 8 7 0

ClO 200 | Bit |Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 |14 |13 |12 |11 |10 |09 |08 |07 |06 |05 |04 (03 |02 |01 0O

ClO 201 | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
31 |30 |29 |28 |27 |26 |25 (24 |23 |22 |21 |20 (19 |18 |17 |16

m G9SP Safety Input Terminal Data

15 8 7 0

ClO 202 | Bit |Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 |14 |13 |12 |11 |10 |09 |08 |07 |06 |05 |04 (03 |02 |01 |00

ClO 203 | Reserved Bit | Bit | Bit | Bit
19 |18 |17 |16

ClO 204 | Reserved

Byte swapping (i.e., SWAP instruction) of data for each channel is required
when the above data stored in the CIO Area is sent to or received from the
G9SP-series Controller.

CIO 100 to CIO 101 SWAP D100 to D108 CMND [~ Ethernet

- instruction instruction
G9SP Communications

CIO 200 to CIO 201 SWAP D200 to D298

— instruction
g.ffdpéﬂ’;"m“”'m“’”s |<— Reception response|

ClO 202 to CIO 204

| GISP Safety Input Terminal Data
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Sample Ladder Programming
0 [Program Mame : MewProgram1]
[Section Mame : Sectionl]

Set the portion of send command

F First Gycle [ [WOWL#9s) | #004E2807 R[]
{1
MOWLIA0E | 200010340 o (1)
Initialization {
3 B Set the control data of the CMND instruction
PFirst Gycle MOWL(#08) | #O0CA000E S
L
MOV §38) #2000000 Dan?
)
MOWL(da8) | #00010700 Dand
7 M Clear the Receive frea
P First Gycle MOWL(daa) | #a0nonnon Dann
r C ®)
9 M Send/Recieve
A2n207 SWAFLEAT F ST
1T - B = . . 5
L(301) >=(529) Reception processing (5)
FN0002501 SHIE] WFERLDTD) T Dang Bl
D(_%Bﬂ ERT]
(" [ FFEROTD o Tim S3[iL}
SWAFGET) E7] Di0d
. (6)
Send processing < =mras [ #tim00n 5200
(7)
(8)
CMND{#30) o100 D200 S
\
0 [ERDO0TT 1 End
Step Description

The fixed portion of the send command is set. This processing is performed once at startup.

Set the control data of the CMND instruction.

Once the data has been stored in the cleared receive area, check the size, and then start receive processing.

]
2
3 Clear the receive area in preparation for the first reception.
4
5

From the response, copy the G9SP Communications Transmission Data to CIO 200 and CIO 201 and the G9SP
Safety Input Terminal Data to CIO 202 to CIO 204.

6 Once receive processing has been completed, set G9SP Communications Reception Data to the send com-
mand from CIO 100.

7 Clear the receive area in preparation for the next reception.

8 The send command is sent to the Ethernet send port, which enables sending to the G9SP-series Controller.
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SECTION 8
Connecting Online and Downloading to the G9SP-series

Controller

This section describes how to connect the G9SP-series Controller online to the computer and download the configuration
data to the G9SP-series Controller.

8-1
8-2

8-3
8-4
8-5

Overview. .............

Downloading Configuration Data to the G9SP-series Controller and Verification

8-2-1 ConnectingOnline . ............c..uininiriininanannnann.
8-2-2  Downloading to G9SP-series Controller .....................
8-2-3  Verifying the ConfigurationData............... ... ... .. ...
Uploading Data from the G9SP-series Controller .....................
Resetting the G9SP-series Controller. . .............................

Setting a Device Password

132
133
133
133
134
135
136
137
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8-1

Overview

The configuration data that was created in SECTION 6 Creating Configuration
Data is downloaded to the G9SP-series Controller. The G9SP-series Control-
ler is then changed to RUN Mode so that the operation of the G9SP System
can be verified.

The G9SP Configurator is connected online to the G9SP-series Controller to
download the data, change to RUN Mode, and verify operation.

Basic Procedure to Prepare for Operation

132

Basically, preparations for operation with the G9SP-series Controller are per-
formed with the following procedure.

1.

2.
3.
4

Connect the G9SP Configurator online to the G9SP-series Controller.
Download the configuration data to the G9SP-series Controller.
Verify the configuration data.

Change to RUN Mode. (Refer to SECTION 9 Operation and Operating
Modes.)

Check operating status and debugging. (Refer to SECTION 10 Checking
Operating Status and Debugging.)

Perform safety validation testing (user testing). (Refer to SECTION 10
Checking Operating Status and Debugging.)

Lock the configuration data. (Refer to SECTION 9 Operation and Operat-
ing Modes.)

This section describes steps 1 to 3, as well as the following online operations.

m Uploading Data from the G9SP-series Controller
The final configuration data can be read from the G9SP-series Controller.

m Resetting

The G9SP-series Controller can be restarted or the configuration data can be
deleted and the G9SP-series Controller returned to the default status.

m Setting a Device Password

A Device Password can be set to prevent unapproved access to the G9SP-
series Controller, including changes to the configuration data and changing
the modes.

Upload

G9SP-series Controller
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8-2 Downloading Configuration Data to the G9SP-series
Controller and Verification

This section provides the procedure to place the G9SP Configurator online
and download configuration data to the G9SP-series Controller.

8-2-1 Connecting Online

Procedure

When an online connection is established, communications between the
G9SP Configurator and G9SP-series Controller will start.

1,2,3... 1. Click the Connect Icon (| = ).

® ;

2. Ifthe & icon changes as shown below, communications have been start-

.i%ﬂhl a

8-2-2 Downloading to G9SP-series Controller

Procedure

After the online connection has been established, there are two ways to
download configuration data to the G9SP-series Controller, as shown below.

1,2,3... 1. Click the Download Icon (

5:0._|Pl g

2. Input the Device Password when prompted. If a device password is not
set, do not input anything.

3. If a display appears saying that the download was successful, the down-
load was completed normally.

|-_l7| Precautions for Correct Use

The configuration data cannot be downloaded while a Memory Cassette is
inserted in the G9SP-series Controller. If necessary, remove the Memory
Cassette, restart the G9SP-series Controller, and then download the data.
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8-2-3 Verifying the Configuration Data

After the download has been completed, a verification is performed to check
that the configuration data that was created has been correctly downloaded to
the G9SP-series Controller. If the verification confirms that the configuration is
correct, a report created from data uploaded from the G9SP-series Controller
will be displayed.

Verified configurations will be indicated by Verified displayed at the lower right
center on the G9SP Configurator.

Access Level | Free !- nlocked] I

Precautions for Safe Use

Be sure to use the report that is displayed after the verification has finished to
check that the configuration that was created matches the configuration that
was downloaded.

Verification Procedure

1,2,3... 1. Click the Verify Icon (¥]).

_._5#9@?- S

2. A verification report will be created if a message appears saying that no
differences were found in the parameters.

3. Check the contents of the report, and then click the Save Button.

4. A message will ask if it is OK to mark the device for a verified configuration.
Click the Yes Button, and the icon will change to Verified.

@ Additional Information

¢ To continue by checking I/O wiring or operating status, refer to the following
sections.

Checking I/O wiring — 10-3 Debugging in Force Mode.

Checking operating status — 9-2 Changing the Operating Mode.

» After verifying project files for which safety validation testing (user testing)
was performed, you can also lock the configuration data. Refer to 9-3 Con-
figuration Lock and Automatic Operation for information on locking the con-
figuration data.
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8-3 Uploading Data from the G9SP-series Controller

The final configuration data in the G9SP-series Controller can be uploaded
and restored to the G9SP Configurator.

Procedure

1,2,3... 1. Connect online and then click the Upload Icon (& ).

B@)rv > = a8

2. If a parameter password has been set for the configuration data in the
G9SP-series Controller, a dialog box to input the password will appear af-
ter reading the data has been completed. If this dialog box appears, enter
the parameter password.

This step is not required if a parameter password has not been set.

3. If the upload is completed successfully, the configuration data will be dis-
played on the G9SP Configurator. If the parameter password that was en-
tered in step 2 is not correct, the data will be uploaded, but operation will
be restricted.

@ Additional Information

A parameter password can be set to prevent reproducing the configuration
data uploaded from the G9SP-series Controller so that programming know-
how is not disclosed. (Refer to 6-3 Designing Device Security.)
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8-4 Resetting the G9SP-series Controller

The G9SP Configurator can reset the G9SP-series Controller in the following

Reset Types

two ways. A password is required to execute the reset.

Reset type

Configuration data

MS indicator

Error log/operation
log

Unit Conduction
Time

Emulate cycling power

Settings before the
reset are retained.

Same as before reset.

Log before the reset is
retained.

Values before reset
are retained.

Return to the out-of-
box configuration, and
then emulate cycling
power. (Initialize all
data.)

Initialization (Default)

Flashing red and
green. (Waiting for
configuration.)

Log before the reset is
retained.

Values before reset
are retained.

The configuration data includes hardware settings, such as I/O terminal set-
tings as well as the program and system settings.

The G9SP-series Controller stores this data in nonvolatile memory. Some
information, however, cannot be changed once it is set without resetting the
G9SP-series Controller. Select Return to the out-of-box configuration, and
then emulate cycling power to return the information to the default parameter

settings.

Reset Type and Controller Status

Procedure for Resetting

Depending on the reset type and the G9SP-series Controller status, resetting
might not be possible. Refer to 9-3 Configuration Lock and Automatic Opera-
tion for information on locking the configuration.

Reset type

G9SP-series Controller status

Configuration lock -
LOCK indicator lit yellow.

Configuration lock -
LOCK indicator flashing
yellow or not lit.

Emulate cycling power

Able to reset

Able to reset

Return to the out-of-box
configuration, and then
emulate cycling power

Unable to reset

Able to reset
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1,2,3...

1. Go online and select Reset from the Communication Menu.
2. In the Device Reset Window, input the reset type and the Device Pass-

word.

3. If adisplay appears saying that the reset has been completed, the G9SP-
series Controller has been reset.
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8-5 Setting a Device Password

The G9SP-series Controller can record a Device Password in nonvolatile
memory. The Device Password can be used to prevent unauthorized or unin-
tentional access to the G9SP-series Controller from a person other than a
user (i.e., a safety manager).

No Device Password is set by default; the user must register one. Use the
G9SP Configurator to set or change the Device Password for the G9SP-
series Controller.

Scope of Access Control

The following operations require the user to enter a Device Password. The
G9SP-series Controller will not perform the following operations unless the
password is correct.

* Downloading the configuration

* Locking or unlocking the configuration
* Executing the Controller's reset service
* Changing the operating mode

* Changing the password

Lost Device Password

Contact your OMRON representative if you lose the password that is set in
the G9SP-series Controller. For details, refer to Appendix B Using the Pass-
word Recovery Tool.

Procedure for Setting Device Password

1,2,3... 1. Go online and select Change Device Password from the Communication
Menu.

2. In the Change Password Window shown below, input the current pass-
word and the new password.

Change Password for GISP-N20S.

Current Pazsword
Blank whenno —___|

Input 6 to 16 characters.
password is set. > /
Mew Password /
(X111 1] 4
Canfirrn of the Mew Pazswond

[IITTT] 4

—— Input the same password again.

k. ]I Cancel ]

@ Additional Information

For details on the Device Password, refer to 6-3 Designing Device Security.
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SECTION 9
Operation and Operating Modes

This section describes how to switch the G9SP-series Controllers to RUN Mode.

9-1 G9SP-series Controller Operating Modes. .. ......................... 140
9-2  Changing the OperatingMode .. ...... ... .. .. .. ... .. ..., 142
9-3  Configuration Lock and Automatic Operation........................ 143
9-4  Changing the Configuration Data. . ............. .. ... ... ... ... .... 145
9-5  Operation for Power Supply Interruptions . .......................... 146

9-5-1  Operation for Voltage Drop .......... ... .. .. .. oo, 146
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9-1

Overview of Operating Modes

140

G9SP-series Controller Operating Modes

The G9SP-series Controller supports the operating modes listed in the follow-
ing table. The operating mode can be confirmed by checking the MS and MC
indicators on the front of the G9SP-series Controller or by using the Device
Monitor of the G9SP Configurator. (Refer to 10-1 Monitoring Devices)).

Operating mode

Description

MS indicator

MC indicator

RUN Mode

All functions are supported,
including the program.

Lit green

OFF

IDLE Mode

Initialization has been completed,
and the G9SP-series Controller is
waiting to move to RUN Mode.

Flashing
green

OFF

CONFIGURING
Mode

Waiting for the configuration to be
downloaded.

Flashing
green/red

OFF

ABORT Mode

A minor error occurred.

The G9SP-series Controller goes
into this mode in the following
cases.

The power supply must be cycled

or a reset performed from the

G9SP Configurator to return to

RUN Mode.

1. An unsupported Expansion I/O
Unit is connected.

2. More than two Expansion I/O
Units are connected.

3. Anunsupported Option Board is
connected.

Flashing red

OFF

Memory Cas-
sette Mode

Data is being backed up to a
Memory Cassette or restored from
a Memory Cassette.

OFF

Flashing or lit
yellow

Critical Error
(system failure)

A critical error has occurred.

The G9SP-series Controller stops
all operations and goes into the
safe state.

Lit red

OFF

Initialization

Self-diagnosis is being performed
to ensure safety functions.

Flashing
green/red

OFF

@ Additional Information

The G9SP-series Controller will start in Memory Cassette Mode at any of the

following times:

¢ When an out-of-box G9SP-series Controller is started with a Memory Cas-

sette inserted

* When a Memory Cassette in the G9SP-series Controller contains configu-
ration data that is different from the data in the G9SP-series Controller

¢ When the G9SP-series Controller is started with pin 4 on the DIP switch

turned ON
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Functions Supported in Each Operating Mode

The following table shows the status of each Controller operating mode, and
the operations that are supported from the G9SP Configurator in each mode.

Operating Safety functions Standard Operations from G9SP Configurator
mode functions
s o @ = o
2 % s o g = 8 g £ >
3 <] ® &= 23 = 2, S o
(] o K] o® c S o < - n 0 = £ c
X c m © = O = 0 ) N5 c o=
o o 5 cC 3c ] ® Sc o os
£ = £ =] D= 5€E & o € b &
& s £ s E €38 o> 8% 2 eg
5 2 o = S £
g | & | 8 |o§ |8 £ 3 g | &
o - m © O o o
(7]
>
RUN Mode Exe- I/O Sup- Sup- Sup- Sup- Sup- Sup- Sup- Sup-
cuted re- ported ported ported ported ported ported ported ported
IDLE Mode Stopped freshed (See (See
note 3.) note 2.)
CONFIGUR- Safe Not sup- Not sup-
ING Mode state ported ported
ABORT Mode Not sup- | Sup-
ported |ported/
Not sup-
ported
Memory Cas- Not sup- Not sup-
sette Mode ported ported
Critical Error Stopped | Stopped Not sup- | Not sup- | Not sup- | Not sup-
(system failure) ported |[ported |ported |ported
Initialization
Note (1) The safe state means the following:

¢ Safety Output terminals are OFF.

not inserted.

(2) Force-setting and force-resetting can be performed only if the configura-
tion is unlocked.

(8) The configuration can be downloaded only when a Memory Cassette is
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9-2 Changing the Operating Mode

Moving between Operating Modes
The following diagram shows mode changes after initialization has been com-
pleted at startup.

Power ON
RUN Mode
No valid Power interrupted when
CONFIGURING configuration configuration is valid, RUN and
Mode configuration i§ locked, and unlocked
the mode is RUN.

Configuration is valid and " RUN and
configuration is unlocked. locked

Power interrupted when configuration
is valid, configuration is locked, and the
mode is IDLE.

IDLE Mode |

IDLE and IDLE and Note: Lock: Configuration locked
unlocked locked Unlocked: Configuration unlocked

The following diagram shows mode changes for RUN Mode, IDLE Mode, and
CONFIGURING Mode.

Download

IDLE Mode RUN Mode
I’'q ™~
IDLE and - Mode change (RUN) P RUN and
unlocked /4 unlocked
p Mode change (IDLE)

Download

IDLE and Mode change (RUN) RUN and
locked | locked
Mode change (IDLE)

Procedure for Changing Modes
After the configuration data for the G9SP-series Controller has been down-
loaded, start program execution by changing the mode using the G9SP Con-
figurator.

1,2,3... 1. Go online and then click the Mode Change (RUN) F Icon.
To return to IDLE Mode, click the Mode Change (IDLE) ® Icon,

EN- IS MO OR:

2. Enter the Device Password when prompted.

3. When the mode has been changed, a message saying that the mode has
been changed successfully will be displayed. Confirm that the MS indicator

on the G9SP-series Controller is lit green.
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9-3 Configuration Lock and Automatic Operation

Configuration Lock

The configuration data that was saved in the G9SP-series Controller can be
locked to protect the data after it has been downloaded, verified, and safety
validation testing (user testing) has been performed. Once the configuration is
locked, the configuration cannot be changed until it is unlocked.
The following occurs when the configuration lock is set.
* The LOCK indicator on the front face of the G9SP-series Controller will
light yellow when the data is locked. (When unlocked, the indicator will
flash yellow.)

¢ On the G9SP Configurator, the Verified [Locked] is displayed.

Access Level | Free YWerified[ Locked

* After the data has been locked, the lock icon will turn yellow if the configura-
tion is changed.

Configuration Lock Procedure

1,2,3...

L4

Starting Operating Mode

1. Go online and then click the Configuration Lock = Icon.

2 oaw(y r-E

2. Input the Device Password when prompted. If a device password is not
set, do not input anything.

3. The LOCK indicator on the front of the G9SP-series Controller will light yel-
low if the configuration is locked successfully. A mark that indicates the
locked status will be displayed on the G9SP Configurator.

Precautions for Correct Use

The configuration data must be verified before it can be locked. Confirm that
“Verified” is displayed on the G9SP Configurator.

Using Automatic Operation

To protect the user, the G9SP-series Controller will always start in IDLE Mode
if safety validation testing (user testing) has not been completed.

After safety validation testing has been completed, the G9SP-series Control-
ler will start in RUN Mode if the following conditions are met. In that case, it
will not be necessary to change the mode from the G9SP Configurator.

* The configuration is locked.
* The power was turned OFF after changing to RUN Mode.

Precautions for Correct Use

Even if the configuration is locked, the G9SP-series Controller will not start in
RUN Mode the next time if the power is turned OFF while in IDLE Mode. Be
sure to turn OFF the power while in RUN Mode.
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Unlocking the Configuration

1,2,3... 1. Go online and then click the Configuration Unlock = Icon.

2eev > n g

2. Input the Device Password when prompted. If a device password is not
set, do not input anything.

3. The LOCK indicator on the front of the G9SP-series Controller will light yel-
low if the configuration is locked successfully. A mark that indicates the un-
locked status will be displayed on the G9SP Configurator.
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9-4 Changing the Configuration Data

This section describes how to change the G9SP-series Controller configura-
tion data after the configuration has been downloaded or after operation has
been started.

Procedure for Changing the Configuration

To change the G9SP-series Controller configuration data, first carefully check
system safety and then unlock the configuration data. The procedure for
changing the configuration is as follows:

1,2,3... Check the system safety.

Change the G9SP-series Controller's operating mode from RUN to IDLE.
Unlock the G9SP-series Controller configuration data.

Download the configuration data to the G9SP-series Controller.

Verify the configuration data.

Change the G9SP-series Controller's operating mode from IDLE to RUN.
Perform safety validation testing (user testing).

Lock the configuration data.

Precautions for Safe Use

After changing the G9SP-series Controller's configuration data, confirm that
the safety functions are functioning properly before starting operation.

© N O~ ODbd =
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9-5 Operation for Power Supply Interruptions
9-5-1 Operation for Voltage Drop

The G9SP-series Controller monitors the power supply voltage to ensure safe
operation. If a voltage over the upper limit or under the lower limit is detected,
the following operations will be performed.

Operation for Voltage Errors in Internal Circuit Power Supply

If a voltage error occurs in the internal circuit power supply, the G9SP-series
Controller will stop operation and turn OFF the outputs. The G9SP-series
Controller will restart operation when the power supply voltage returns to nor-
mal.

Operation for Voltage Errors in Output Circuit Power Supply

If an error occurs in the output power supply, the G9SP-series Controller will
continue operation, but it will turn OFF the outputs. The OUT PWR indicator
on the G9SP-series Controller or the I/O power supply monitor can be used to
see if the output power supply voltage is being supplied correctly.

Checking Method 1: Using the G9SP Configurator for Monitoring
Refer to 10-1-3 Error Log and 10-1-4 Operation Log.

Checking Method 2: Using the Safety Output Power Supply Error Flag via Option Board
Communications

Refer to SECTION 7 Communications with a Standard PLC Using an Option
Board.

Checking Method 3: Using the Safety Output Power Supply Error Flag (/0O Tag) in the Program
Refer to the G9SP-NLUILIL] Safety Controller Instructions Reference Manual
(Cat. No. 2923).
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Startup and Debugging

SECTION 10
Checking Operating Status and Debugging

This section describes how to use a computer to monitor the G9SP-series Controller and how to debug the program by using
Force Mode.

10-1 Monitoring DeviCes. . .. ..o vttt e 148
10-1-1 Device MONItor. . . . ..ottt e 148
10-1-2 Monitoring Status . . .. .. .ottt 149
10-1-3 ErrorLog . ... 150
10-1-4 Operation Log. .. ...t e 151

10-2 Monitoring Programs .. ............. .ttt 152
10-2-1 Program MONItOr . ... .....otvrvtitnin i 152
10-2-2 WatchWindow . . ... ... i 153

10-3 Debuggingin Force Mode ......... ... .. ... ... 155
10-3-1 ForceMode. . .......ooii 155

10-4 Safety Validation and Preparations for Operation. .. ................... 158
10-4-1 Performing Safety Validation Testing (User Testing)............ 158
10-4-2 Backing Up Data to the Memory Cassette . .. ................. 158
10-4-3  Outputting and Saving Reports. . . ........... ... .. ... ... .. 158
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10-1 Monitoring Devi

ces

The G9SP Configurator can be used for online monitoring of the G9SP-series
Controller's operating status, error log, and operation log.

10-1-1 Device Monitor

The G9SP Configurator can be used to monitor the G9SP-series Controller
simply by connecting the computer online to the G9SP-series Controller.

If an error occurs in the G9SP-series Controller when the G9SP Configurator
is online, a red icon (@ ) will be displayed on the Device Monitor Window to
indicate the error. You can double-click the circle to troubleshoot the error.

Procedure

Window Description

Go online and then double-click Device Monitor in the Project Window.

]
e TR Connect IR
File Edit Wiew Communication ©Online Debug  Help K
DEHBE & 025 BT «svﬂ»-aa;:. B ST O
t bl =] 'VIPagel- =X |.#)
=[] GIsP Al [
{é} Unit Configuration | E
" Safety 10 Temminal Geth =
Edit /0 Commerts =
% System Setiings &
=2 =
(011511003 }ECM(Dan tact .. i [#0][5 a]i00
larm] [#0][5al(m
Bt [2]
w [#0][Si]02 Reset Switch RESET
< | L_ast
[ Project | [B Function Block List "Error" will be dISpIayed here if an ;
Device Manitor error occurs in the Controller. You =
can check the error by double-
Status | 140 Temninal Status | Eror Log List | Operation Log List . y -
gt dad) il e RS CIICkIng here.
Uit Status b4 |
Dievice Status : 0 Run : Alarm v X
+
Lock Status : |E’ Unlocked 05/21 15:44:08 There are 1 failed Function Blocks.
05/21 15:44:08 Page "Pagel" : Function Block [ECM[#03]) has fault
T 05/21 15:44:05 Connection to the device was completed
e . G9SP Configurator display mode
[*}Function block 5 EITOr M ut: ﬁwatch g p y
© 5afely inpu teminat, Extem... 51 s | (Df128) Jump Tags : (Df64) Function Blacks : (3/128) GUI Size : (470 Byke({22000 Byte) Cycle Time ; 4metaaa us)
Access Level ; Free Unwerifie@ Online Monitor
=
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Device Monitor
The following status is displayed in the Device Monitor Window.

Display element Description

© (gray) |Offline The G9SP Configurator is not online with the
B GISP-series Controller.

(white) | Configuring: Normal | The G9SP-series Controller is waiting to be con-
Memory Cassette: | figured or data is being backed up or restored

Normal with a Memory Cassette.
@ (green) IDLE: Normal The G9SP-series Controller is in IDLE Mode.
@ (blue) RUN: Normal The G9SP-series Controller is in RUN Mode.
@ (red) |Alarm ﬁgutzrrr.or has occurred in the G9SP-series Con-

10-1-2 Monitoring Status

G9SP-series Controller's operating modes and current errors can be
checked.

Device Monitor El

L Statuz 20 Teminal Status | Eror Log List | Operation Log List

LInit Status Gives the current operating

Device Status 0 Fiun ; &larm < | mode of the Controller.

Lok Status rlocked

Alarm S arning

Contents Dretail

L FFunction block status emor M

) 5afety input terminal: Extem...  Sil

¥~ Shows if there are any errors or
warnings currently in the Controller.

Displays error information and
troubleshooting procedures. [ deate\ﬁ Help... ]

Cloze
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10-1-3 Error Log

150

Past and present G9SP-series Controller errors can be checked. Up to ten
errors are stored in the nonvolatile memory in the G9SP-series Controller.
They are still retained even when the power is turned OFF and back ON.
When more than 10 records are stored, the oldest records are deleted.

Device Monitor

Time

X

O 0 days 5 howrs. .
O 0 days 5 howrs. .
O 0 days 5 howrs...
O 0 days 5 hours...
O 0 days 0 howrs. ..
O 0 days 0 howrs...
O 0 days 0 howrs...

Statuz | 10 Terminal Statuz Operation Log List

Urit Canduction Time : 0 days 5 hours 42 minutes

Content

Function block status eror

Function block status eror

Output power supply voltage errar

Output power supply voltage errar

Inconsistency in expansion [0 unit configuration
Bugz emor of expansion 10 unit

Inconsistency in expansion [0 unit configuration

N

1 Newer

| oider

Displays the unit ON time when the error occurred. | |Disp|ays the contents of the error.

=

| Clears all errors from the error log. |

N Used to save the error log in a CSV-format file.
( Update :H Clear h l [ Save...

The error log is not updated when the Error Log List Tab

Page is displayed. Always click the Update Button.

m Precautions for Correct Use

Details on the error can be displayed by clicking the Help Button. This infor-
mation is also provided in SECTION 13 Troubleshooting of this manual. Refer
to one of these and remove the cause of the error.

@ Additional Information

¢ The Unit Conduction Time is the total time that the G9SP-series Controller
has been operating normally with the power ON. The time is saved every

SiX minutes.

e The error log list is not updated by moving between tabs (i.e., opening
another tab page and then again opening the Error Log List Tab Page). To
update the display, you must click Update Button.
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10-1-4 Operation Log

Operations that have been performed in the G9SP-series Controller can be
checked in the operation log. Up to 10 operations are stored in the nonvolatile
memory in the G9SP-series Controller. They are still retained even when the
power is turned OFF and back ON. When more than 10 records are stored,

the oldest records are deleted.

Device Monitor

Statuz | 140 Temminal Status | Error Log List (

Lnit Conduction Time : 0 daps 5 hours 48 minutes

Tirne Cantent

0 0 days G howrs... Change Mode
0 0days S hours.. Change Mode
0 0 days S howrs... Lock/nlock
0 0 days B hours.. Change Mode

0 0 days G hours.. LockUnlock
O 0 days B hows.. Download

Display the operation.

O 0days Shours.. Lock/Unlac
O 0 days Shours... Lock/Unlock
L+ 1] nﬂJs Bhours... Download

Displays the unit ON time when the operation was executed. |

Stored Operations

| Clears all operations from the operation Iog.|

X

TNewer
*Older

Used to save the operation log in a CSV-format file.
(Update) Clear [ Save...

The operation log is not updated while the Operation Log
List Tab Page is displayed. Always click the Update Button.

Cloze

The following operations are stored in the operation log list.

Stored operation

Description

Power ON or emulating cycling power

Configurator.

The G9SP-series Controller was turned ON or reset from the G9SP

Out of box reset

The G9SP-series Controller was reset to the default settings.

Download

The configuration data was downloaded from the G9SP Configurator.

Lock/Unlock

The configuration was locked or unlocked from the G9SP Configurator.

Change Mode

The operating mode was changed from the G9SP Configurator.

Start/stop of force mode

Force Mode was started or ended from the G9SP Configurator.

Change device password

The Device Password was changed from the G9SP Configurator.

Clear error log

The error log was cleared from the G9SP Configurator.

Backup to Memory Cassette

to the Memory Cassette.

The configuration data was backed up from the G9SP-series Controller

Restore from Memory Cassette

G9SP-series Controller.

Configuration data was restored from the Memory Cassette to the

|17| Precautions for Correct Use

Only operations that are completed successfully are saved in the operation

log list.
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10-2 Monitoring Programs

10-2-1 Program Monitor

Procedure
1,2,3...

Window Description

The G9SP Configurator can be used to graphically monitor program execu-
tion in the G9SP-series Controller.

1. Go online and then click the Program Monitor Icon 2 .

2. The background of the Program Window will change to light blue and “On-
line Monitor” will be displayed at the lower right of the window.

¥ manual.gcf - GISP Configurator - Page1 {297mm x 210mm)

Edit1/0 Cammerts
2y, System Settings
=[] Program
= Pagel
I Device Monitar [Ermar]

£

= ﬁ Logic

T} 4ND
Comparatar
Comparator?
ExXMOR
EX0R
MAND
NOR

NOT

oR

RS-FF
mer/Counter

X

Counter

Off-Drelay Timer
On-Delay Timer
Pulze Generator

<

Fil=  Edit Wiew Communication  Online Debug — Help

DEHBEE & BOoEE o« s 35a B0 Qom SIS AR - RN R e o
S8 e»/ balZ .
Project - X Pagel * X

"5 Safety 140 Teminal Setti A |

B User-defined Function Block:

>

Function Block List > 0 x

Serial Parallel Corverter

?

DFunct.. BroT. [kdoseF | Eloutput | 25

| Background: Light green

[#0][5 o]i00XCon tactor
[#0][5 o](01 XCon tactor

[#0][Si](02 }Con tact Weldine... ’
[2]

REZET

[#0][Si](02 treset 52 e

A

[#0][Si] (QDOXERD MG 51 11—, FI

If an error occurs, the function block
[#0][Si](01 XEMO NS 51 21 -

changes to red.

When a value is "ON,

" Displays function blocks where errors have
changes to green.

occurred. Double-click a line to jump to the
relevant page.

<

Outpuk +* B x
B3 Clear &

w

Text Boxes : {0f128) Jump Tags : (0/64) Function Blacks @ {3/128) GLI Size : (485 Byke/22000 Byte) Cycle Time : & ms (3590 us)
Access Level : Read Only Unerified Online Maonitor
=

@ Additional Information
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¢ The display of function blocks with errors in the Output Window can be
updated by selecting Search Failed Function Blocks from the Online
Debug Menu.

¢ The program and configuration data, such as the system settings, cannot
be changed while monitoring the program. End program monitoring to
change them.
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10-2-2 Watch Window

The Watch Window of the G9SP-series Controller can be used to increase
the efficiency of debugging.

Monitoring I/0 Tag Values

Pagel Pagez

You can register any I/O tags to the Watch Window to monitor the ON/OFF
status in the Watch Window. This is convenient for monitoring changes in the
values of 1/0O tags that are located on different pages, as shown below.

Example: Simultaneously Monitoring I/O Tags on Different Pages

To check the value of an output tag on page 2 when an input tag on page 1
changes, the output tag can be registered to the Watch Window so that the
status of both tags can be monitored while displaying page 1.

[HOlSHITEMD NE N\ g

Lpifsilion JemD MD

#01[Si002 15 afe by Switch NG

W}MZISISaﬁty Switch

- X

Page 1

»
Input
[2]
[zl
e

‘—I.L\.J '

Page 2

[#D][Si](Dﬁ)EDM(ContactW...-_l_. i 121
5 5 >

[11

#01[S o] (D0)S afe ty Relay |
[#0105 olii d5afety Reley ) |

[#0][Si] (04 Rezet Switch

[ -

i save £¥Regster E Clear

Input

Mame Walue Data Type
] %[#U]{So][ﬂﬂ]ﬁafet}a Felap OFF  Cutput

+l %[ﬂﬂ]{So][m I:Safety Relay OFF  Output

El output | 2551 | B watch

/ Registered in Watch Window

Analysis Displays for Related I/0 Tags

With the G9SP Configurator, the I/O tags that are related to 1/O tags that are
registered to the Watch Window can be analyzed. As shown in the following
example, input tags related to an output tag are displayed, and then the out-
put can be checked to make sure it turns OFF when one of the input tags
turns OFF.
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Example: Confirming an Output to See If It Turns OFF Correctly

The output tag to be checked is registered to the Watch Window and then a
tree hierarchy is opened for the output tag. The related input tags are dis-
played in a list and can be turned ON and OFF to monitor the corresponding
changes in the output tag. This enables effective monitoring to help prevent
omitting items that need to be checked.

T Save S Regster [ Claar

Marne Value Data Tvpe

Output tag to be checked — P> 1 Output

%y [RON[S0](00):Safety Felay OFF
% [HOISIOELEDMIC... OFF  Input
% [HOQSi04)Reset .. OFF  Input
% [HOISIOOLERMD NC OFF  Input
% [HOISIO:ERMD MC OFF  Input
% [BOISI02) 5 afety ... OFF  Input
% [HOISI03] Safety .. OFF  Input

El output | 2 | 24 watch

Input tags to be checked

Registering and Deleting I/O Tags in the Watch Window

Registering Individual I/O Tags

Right-click the 1/O tag in the Program Window or I/O Tag List Window and
select Register to Watch Window.

Registering All I/0 Tags in Use

Click the Register Button in the Watch Window.

Deleting Individual 1/0 Tags

Right-click an I/O tag in the Watch Window and select Clear.

Deleting All /O Tags from the Watch List
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Click the Clear Button in the Watch Window.

@ Additional Information

You can save all of the I/O tags in the Watch Window and the list of related I/
O tags in a CSV-format file. This can be used to provide shutoff conditions for
the Safety Output devices that are being used.
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10-3 Debugging in Force Mode

I/O tags can be force-set and force-reset in the Program Monitor Window.
When an 1/O tag is force-set or force-reset, the I/O status used in the program
is turned ON or OFF regardless of the actual ON/OFF status of the I/O termi-
nals or communications data. This can be used to check the wiring of outputs
and check operation of the G9SP-series Controller even when communica-
tions are not yet connected to enable efficient debugging.

|-_l7| Precautions for Correct Use

* Force-setting and force-resetting can be performed only when the configu-
ration data of the G9SP-series Controller is unlocked.

e Program execution is stopped and the G9SP-series Controller enters the
IDLE Mode when Force Mode is ended or Force Mode times out.

&WARNING Outputs may operate, possibly resulting in serious injury. Take sufficient
safety measures before force-setting or force-resetting tags in the program.

10-3-1 Force Mode

It is necessary to change the G9SP-series Controller to Force Mode to force-
set or force-reset 1/0.

Mode change (RUN)

IDLE RUN
CJ Mode change (IDLE)
P

Force Mode starts. | orce Mode ends Force Mode starts.
or times out.

Mode change (RUN) A/
Force Mode IDLE RUN
Mode change (IDLE)

You must input the Device Password to change to Force Mode. Force Mode
can be entered only when the configuration data in the G9SP-series Control-
ler is unlocked.

Starting Force Mode

Monitoring Force Mode Time

A limit can be set for the time that the G9SP-series Controller will continue in
Force Mode. The duration time is specified when Force Mode is started or
restarted. The upper limit of the duration time is 24 hours. The G9SP-series
Controller will end Force Mode if the specified duration time elapses.
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Ending Force Mode
There are three ways to end Force Mode.

Ending Force Mode with the G9SP Configurator
* Program execution is stopped and the G9SP-series Controller enters the
normal IDLE Mode when Force Mode is ended or Force Mode times out.

¢ The I/O that were force-set or force-reset are returned to the actual values
when Force Mode ends.

Input tag N actual data I I I I
Input tag N force- I I

set/reset data

Start of Force- Force- Force- End of
Force set reset set Force
Mode Mode

Elapse of Force Mode Duration Time
* Program execution is stopped and the G9SP-series Controller enters the
IDLE Mode when the Force Mode Duration Time expires.

¢ The I/O that were force-set or force-reset are returned to the actual values
when Force Mode ends.

Changing Controller to a Mode Other Than IDLE or RUN
The mode will be changed by downloading, resetting, turning OFF the power
supply. The Force Mode will continue, however, if a change is made between
IDLE Mode and RUN Mode.

Force Mode at Startup

If the power supply is turned OFF while the G9SP-series Controller is in Force
Mode, the GO9SP-series Controller will start the next time in a normal mode.
Start the Force Mode again if required.

Procedure and Windows

1,2,3... 1. Starting Force Mode

Press the % (Start/Restart Force Mode) Button in the Program Monitor-
ing Window. Enter the Device Password and duration time in the following
dialog box. The background in the Program Window will change to orange
and “Force Mode” will be displayed at the lower right of the window.

Jiif; ¥ Y O

Enter the Force Mode Duration Enter the Device
Time. The upper limit is 1,440 Password.
minutes (24 hours).

GISP-N20S

Force mode setting

Pleaze input the Device Passward.

Setting

Passward

Limited hold [minutes] : |10 ssssssa

[ (0] 8 H Cancel [ ok || canca
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2. Force-setting/resetting I/O Tags
Right-click the desired I/O tag and then select one of the following buttons.

Button Operation Description

# Force-set The output will be turned ON regardless of the

actual ON/OFF status.
Force-reset The output will be turned OFF regardless of the
¥ actual ON/OFF status.
b Reverse status Reverses the current ON/OFF status.
Cancel forced status | The force-set or force-reset status will be cleared

and the output will return to the actual ON/OFF
status.

Closing the Program Monitor While Continuing in Force Mode
You can close the Program Monitor while continuing in Force Mode.

Procedure

Close the Program Monitor. The force-set and force-reset status of the 1/0
tags that has been set until that point will be held.

Procedure for Restarting
Once the Program Monitor Window has been closed, the right to perform
force-set or force-reset I/O tags will be lost. To force-set or force-reset 1/O
tags again, click the % (Start/Restart Force Mode) Button, and then enter

the Device Password and duration time. You will be able to obtain the right to
force-set or force-reset 1/0 tags with the force-set or force-reset status that
was saved.

Extending the Duration Time for Force Mode

Click the #i (Start/Restart Force Mode) Button to extend the duration time
for Force Mode.
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10-4 Safety Validation and Preparations for Operation

The following operations are performed after checking G9SP-series Control-
ler operation and completing debugging and before starting actual operation.

1. Performing safety validation testing (user testing)
2. Backing up data to the Memory Cassette
3. Printing and saving a report

10-4-1 Performing Safety Validation Testing (User Testing)

Safety validation testing is performed to confirm that all of the Safety Func-
tions of the entire system containing the G9SP-series Controller are operating
correctly. After completing safety validation testing, the configuration is locked
to protect it from unintentional changes.

@ Additional Information

Locking the configuration enables automatic operation of the G9SP-series
Controller in RUN Mode. Refer to 9-3 Configuration Lock and Automatic
Operation for details.

&WARNING Serious injury may possibly occur due to loss of required safety functions.
Perform user testing and confirm that all of the G9SP-series Controller's con-
figuration data and operation is correct before starting system operation.

10-4-2 Backing Up Data to the Memory Cassette

After the configuration data is locked, it is backed up to a Memory Cassette.
Refer to SECTION 11 Backup and Restore Data Using Memory Cassette for
Memory Cassette functions, details, and procedures.

@ Additional Information

* Memory Cassettes can be used to greatly reduce the work required in
replacing a G9SP-series Controller. We recommend that you use Memory
Cassettes.

» Configuration data must be locked before it can be backed up to a Memory
Cassette.

10-4-3 Outputting and Saving Reports

After the configuration data has been completed, it can be checked in a
report, which can be printed or saved as required. Refer to 6-2-5 Displaying
and Printing Reports for the procedures.
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SECTION 11
Backup and Restore Data Using Memory Cassette

This section describes how to use Memory Cassettes.

L1-1 OVEIVIEW. . oottt ettt e e e e e e e e e e e 160
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11-1-2  Application Example ......... ... .. .. .. . i 160

11-2 Backing Up Data to the Memory Cassette .. ......................... 162

11-3 Restoring Data to G9SP-series Controller ........................... 164

11-4 Checking Configuration Data Using Indicators .. ..................... 167
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11-1 Overview

The maintenance efficiency of the G9SP-series Controller can be improved
by using an optional CP1W-MEO5M Memory Cassette.

11-1-1 Memory Cassette Operations

With the G9SP-series Controller, configuration data can be backed up from
the G9SP-series Controller to the Memory Cassette and settings can be
restored to the G9SP-series Controller from the Memory Cassette without

using a computer.

Configuration data is backed up from the G9SP-series Controller
to the Memory Cassette.

Configuration data stored in the Memory Cassette is set to the
G9SP-series Controller.

Memory Cassette

[Memory Cassette operations

CP1W-MEO5M
Backup Restore
A computer is not required.| |A computer is not required.

G9SP-series Controller

=g

11-1-2 Application Example

The operations of the G9SP-series Controller's Memory Cassette can be
used for the following applications.

Replacement of the G9SP-series Controller Due to Failure

If replacing the G9SP-series Controller is required due to failure during opera-
tion, the configuration data can be set (i.e., restored) to the replacement
G9SP-series Controller without using a computer. Once restoring the data
has been completed, the replacement G9SP-series Controller will automati-
cally start to operate in the same way as the previous Controller.

Insert the Memory Cassette into the replacement Controller
and start the Controller to automatically load the configuration
data to the replacement Controller and restart operation.

Faulty Controller \ Replacement Controller

I (5
FEEEREEE e EEEEEE
MEMORY oloiooinaio 0I0I00 BI00
e || han |
B|| cecaan W|| sccacs
o ||| cecess N iR
G9SP-series Controller G9SP-series Controller
& 2 L=/

* The configuration data must be backed
up in the Memory Cassette in advance.
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Updating G9SP-series Controller's Configuration Data at Version Upgrade of Existing

Equipment

If updating the G9SP-series Controller's configuration data is required due to
a version upgrade of existing equipment, the new configuration data can be
set (i.e., restored) without using a computer. Once restoring has been com-
pleted and updating has been performed, the G9SP-series Controller will
automatically start to operate in the same way as before updating.

Removed After updating * The configuration data must be backed
up in the Memory Cassette in advance.
(@ ———|inserta Memory Cassette containing the updated
""" 3 configuration data into the G9SP-series Controller and
Before updating| | MEMORY mtailas start the Controller. The updated configuration data will
= e ] be loaded to the Controller to restart operation.

G9SP-series Controller
P REEEREE
= ®)

Copying G9SP-series Controller Data for Mass Production of Equipment with

Identical Contents

Identical settings can be easily made to multiple G9SP-series Controllers
using one Memory Cassette when mass production of identical equipment is
performed. Once restoring has been completed, the G9SP-series Controller
will automatically start to operate when the power supply is turned ON.

Operation can be restarted simply by inserting a
Memory Cassette containing the updated configuration
data into the G9SP-series Controller and starting the
Controller. The updated configuration data will be
loaded to the Controller.

* The configuration data must be backed
up in the Memory Cassette in advance.

Inserted ‘ Inserted

Inserted
Q) @\ Q)
FEEEEEE o FEEEEEE o olo|ololololo o
........................
TFLTaT, LTt LTt
::::::::::::: [ 200000
G9SP-series Controller GOSP-series Controller G9SP-series Controller
= r =
o/ o/ &

Precautions for Safe Use

Once restoring data has been completed using the Memory Cassette, the
G9SP-series Controller will automatically start to operate. Be sure to always
turn OFF the power supply to power lines and check system safety before
restoring data with a Memory Cassette.

Precautions for Correct Use

Make sure the power supply of the G9SP-series Controller is OFF when
inserting or removing the Memory Cassette. Inserting or removing the Mem-
ory Cassette while the power is being supplied may cause failure of the
G9SP-series Controller.
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11-2 Backing Up Data to the Memory Cassette

Conditions

Procedure

1,2,3...

162

This section describes the conditions and procedures for backup.

The following conditions must be satisfied to perform backup.
* The configuration data of the G9SP-series Controller must be locked.

To ensure safety after restoring, it is necessary to use configuration
data for which safety validation testing (i.e., user testing) has been
completed.

1. Turn OFF the power supply to the G9SP-series Controller, and then insert
the Memory Cassette.

2. Turn ON DIP switch pin 4 on the front of the G9SP-series Controller, and
then turn ON the power supply to the G9SP-series Controller.

3. The G9SP-series Controller will start using the following indicators.

MEMORY Ms L.} Notlit
5
= I Tt
. H
|

MC'K:I' Flashing yellow (0.5-s intervals)

INLED 0 1 2 3 4 5 6 7 8 9

Waiting for
backup

Notlit ..

4. In this status, press the Push Switch on the front of the G9SP-series Con-
troller for at least 1 s to start backup. During backup, the Safety Input ter-
minal indicators will sequentially light from right to left in yellow.

MS . Notlit

Push Switch MC‘E:I‘ Flashing yellow (0.25-s intervals)

Backing up data

INLED 0 1 2 3 4 5 6 7 8 9
L '"ECROOOOOO

I I
o) ’The indicators will light from right to Ieft.‘

5. The following indicators will light when backup has been completed. At this
point, the ID of the backup configuration will be sequentially lit on the Safe-
ty I/O terminal indicators. This ID is called the configuration ID and consists
of a four-digit decimal number to identify the configuration data. For details,
refer to 11-4 Checking Configuration Data Using Indicators.

Backup completed.

s 1

£ | The configuration ID will be displayed.

The /O indicators will light yellow one at a time,
They will light for the four digits of the ID.

This completes the backup procedure. To return to the normal operating
mode, turn OFF DIP switch pin 4, and then cycle the power supply to the
G9SP-series Controller.
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If an error occurs during the backup operation, the ERR/ALM indicator will
light red, and the terminal number will light red on the Safety Input terminal
indicators to indicate the error details. Refer to 13-2 Error Details and Mea-
sures to remove the error.

MS I.# Notlit ERRALM @ Litred

mc O Lityellow

Backup error

INLED 0 1 2 3 4 5 6 7 8 9

The corresponding I/O indicators will
light to show the type of error.

m Precautions for Correct Use

* Backing up data to the Memory Cassette can be performed only when the
G9SP-series Controller's configuration data is locked. Conduct a safety
confirmation test (i.e., user test) and lock the configuration data before
performing the backup.

¢ Complete backup in advance, before using the G9SP-series Controller if
the Memory Cassette is going to be used for efficient replacement of the
G9SP-series Controller in the event of failure. Backup may not be per-
formed correctly after failure of the G9SP-series Controller.

* Performing a backup overwrites the data on the Memory Cassette. Be
sure to confirm that the Memory Cassette contains no required data
before performing backup.

Note (1) Formatting the Memory Cassette is not required.

(2) The contents of the Memory Cassette can be checked by verifying the
configuration ID to prevent setting incorrect configuration data when re-
storing data to the G9SP-series Controller is performed from the Memory
Cassette. To enable performing this verification, record the configuration
ID when performing backup.
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11-3 Restoring Data to G9SP-series Controller

This section describes the conditions and procedures for restoring data.

Conditions
The following conditions must be satisfied to restore data.
* Backup of Correct Data on a Memory Cassette

The configuration data must be backed up on a Memory Cassette in
advance.

¢ Device Password Match

If a device password is set, the device password set for the G9SP-se-
ries Controller must match the device password that is backed up on
the Memory Cassette. A device password is not set in the default set-
tings.

* Prohibit Restore Setting Disabled

The restore prohibition setting made for the G9SP-series Controller
must be disabled. Restore prohibition is enabled in the default set-
tings.

* Model Information (Model) Match

The model information in the configuration data stored on the Memory
Cassette must match the model information in the G9SP-series Con-
troller.

What Is Restore Prohibition?
This setting enables prohibiting restoring data using a Memory Cassette to
prevent incorrect or improper restoration for equipment at the work site. If the
prohibit restore setting is enabled, a computer will be required to update the
configuration data. Be sure to set this setting correctly.

The computer or Memory Cassette is
used in advance to prohibit restoring data.

Memory Cassette G9SP Configurator
Data cannot be restored to

a G9SP-series Controller
for which restoring data is
prohibited.

Data can still be downloaded to @ 5 5/ oo o

a G9SP-series Controller for T

which restoring data is prohibited. . £ ”i%'|

Prohibiting Data
Restoration

The prohibit restore setting is made in the system settings from the G9SP
Configurator. For the setting procedure, refer to SECTION 6 Creating Config-
uration Data.
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Procedure

1,2,3...

GGG R MS L. Notlit
e

Push Switch

.

Turn OFF the power supply to the G9SP-series Controller, and then insert
the Memory Cassette.

Turn OFF DIP switch pin 4 on the front of the G9SP-series Controller, and
then turn ON the power supply to the G9SP-series Controller.

The system will start in restore standby status at step 3 if the configuration
data stored in the Memory Cassette does not match the configuration data
stored in the G9SP-series Controller.

After startup, the ID of the configuration data on the Memory Cassette will
light sequentially on the Safety Input terminal indicators of the G9SP-se-
ries Controller.

W Mc-fli- Flashing yellow (0.5-s intervals)

Waiting for restore

INLED 0 1 2 3 4 5 6 7 8 9

I
The configuration I/O of the configuration data
stored in the Memory Cassette is displayed.
The 1/O indicators will light yellow one at a time.
They will light for the four digits of the ID.

4. Once the display configuration ID has been verified and it is confirmed that

the intended configuration data has been stored in the Memory Cassette,
press the Push Switch on the front of the G9SP-series Controller for at
least 1 s to start restoring data. During the restore operation, the Safety In-
put terminal indicators will be sequentially lit from left to right in yellow.

MS it Not lit

MC‘EII‘ Flashing yellow (0.25-s intervals)

Restoring data

INLED 0 1 2 83 4 5 6 7 8 9
OOOQOOO{I..’ e

I
’The indicators will light from left to right.‘

5. Once the restore operation has been completed, the G9SP-series Control-

ler will restart and operate in RUN Mode with the configuration locked.

ms @ Litgreen  LOCK O Lit yellow

i Notlit Restore operation
completed.
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If an error occurs during the restore operation, the ERR/ALM indicator will
light red, and a terminal number will light red to indicate the error details on
the Safety Input terminal indicators. Refer to 13-2 Error Details and Measures
to remove the error.

MS I} Notlit ERRALM @ Litred

mc O Lit yellow
Restore error

INLED 0 1 2 3 45 6 7 8 9
@

The corresponding I/O indicators will
light to show the type of error.

|-_l7| Precautions for Correct Use

e Operation will always start in restore waiting status when startup is per-
formed with the Memory Cassette inserted into the G9SP-series Controller
using the default settings. Make sure the Memory Cassette is not inserted
when downloading the configuration data from a computer.

» Verification of the configuration ID is performed to prevent restoring incor-
rect configuration data.

&WARNING Serious injury may possibly occur due to loss of required safety functions.
Once the data has been restored from the Memory Cassette, check that the
configuration data of the G9SP-series Controller is correct in that it operates
properly and carry out the validation testing (User Testing).
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11-4 Checking Configuration Data Using Indicators

What Is a Configuration ID?

What Is a Safety Signature?

An ID can be displayed on the I/O indicators of the G9SP-series Controller to
identify the configuration data. This is used to check the configuration data in
present operation or to check configuration data on the Memory Cassette
before restoring data.

The configuration ID is a 4-digit decimal code that is generated from the con-
figuration data created on the G9SP Configurator. Data is generated from set-
tings not related to safety, such as function block placement information and I/
O comments, in addition to safety-related settings, such as Safety 1/O terminal
settings and programming. Therefore, the configuration ID is a different value
even when there have been changes in safety-related settings or changes
that do not affect operation of the G9SP-series Controller, such as changes in
function block assignment.

This is a code that is generated from the safety-related settings made with the
G9SP Configurator. It is used to check if there has been a change that will
affect the operation of the G9SP-series Controller.

Code Contents
Signature code This is a four-digit hexadecimal code generated
from safety-related settings.
Signature date This is the time when the safety-related settings
were made using the G9SP Configurator.

Checking with the G9SP Configurator

1,2,3...

1. Right-click the unit name in the Project Window and select Property.
2. Click the Signature Tab.

Checking the Configuration ID

The section describes how to check the configuration ID.

Checking the Configuration Data in Present Operation

1,2,3...

1. Press the Push Switch for at least 1 s on the front of the G9SP-series Con-
troller when it is operating in IDLE Mode or RUN Mode.

2. After 1 s, the configuration ID will be displayed on the Safety Input terminal
indicators of the G9SP-series Controller.

Checking the Configuration Data Stored on the Memory Cassette

Refer to step 3 in 171-3 Restoring Data to G9SP-series Controller.
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SECTION 12
Maintenance and Inspections

This section describes the inspections for G9SP-series Controller and precautions when replacing the G9SP-series
Controller.

12-1 INSPECHIONS . . o vttt et et et e e e e e e e e 170

12-2  G9SP-series Controller Replacement Precautions . ... ................. 171
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12-1 Inspections

Daily or periodic inspections are required in order to maintain the G9SP-
series Controller functions in good operating condition. In this section, the

G9SP-series Controller is referred to as simply the “Controller.”
» Confirm that the Controller is being used within the specifications.
¢ Confirm that the Controller is mounted and wired correctly.

* Check the safety functions in order to maintain their operating reliability at
a constant level.

* Use the error log to check for non-fatal errors.

m Periodic Inspection Points

No. Item Inspection Criteria Action

1 Source power | Check for voltage fluctuations | The voltage must be within the | Use a voltage tester to check

supply at the power supply terminals. |allowable voltage fluctuation the power supply at the termi-
range. (Referto SECTION 2 | nals. Take necessary steps to
Part Names and Specifica- bring voltage fluctuations
tions.) within limits.

2 Ambient envi- | Check the ambient tempera- |0 to 55°C (Refer to SECTION | Use a thermometer to check
ronment ture. (Inside the control panel if | 2 Part Names and Specifica- |the temperature and ensure

the Controller is in a control tions.) that the ambient temperature
panel.) remains within the allowed
range of 0 to 55°C.
Check the ambient humidity. 10% to 90% (with no conden- | Use a hygrometer to check the
(Inside the control panel if the |sation.) (Refer to SECTION 2 |humidity and ensure that the
Controller is in a control panel.) | Part Names and Specifica- ambient humidity remains
tions.) between 10% and 90%. Make
sure that condensation does
not occur due to rapid changes
in temperature.
Check that the Controller is not | Not in direct sunlight Protect the Controller if neces-
in direct sunlight. sary.
Check for accumulation of dirt, | No accumulation Clean and protect the Control-
dust, salt, metal filings, etc. ler if necessary.
Check for water, oil, or chemi- | No spray on the Controller Clean and protect the Control-
cal sprays hitting the Control- ler if necessary.
ler.
Check for corrosive or flamma- | No corrosive or flammable Check by smell or use a gas
ble gases in the area of the gases sensor.
Controller.
Check the level of vibration or | Vibration and shock must be | Install cushioning or shock
shock applied to the Controller. | within specifications. (Refer to | absorbing material if neces-
SECTION 2 Part Names and | sary.
Specifications.)
Check for noise sources near | No significant noise sources Either separate the Controller
the Controller. (Refer to SECTION 2 Part and noise source or protect the
Names and Specifications.) Controller.
3 Installation and | Check that all terminals blocks | No looseness (Refer to SEC- | Press the terminal block on
wiring between Units are inserted TION 4 Installation and Wir- completely and lock them with
and locked fully. ing.) the screws.
Check that cable connectors | No looseness (Refer to SEC- | Press the connectors on com-
are fully inserted and locked. TION 4 Installation and Wir- pletely and lock them.
ing.)
Check for loose screws in No looseness Tighten loose screws with a
external wiring. Phillips screwdriver.

4 Performing Make sure that all safety func- | The safety functions must be | Remove any errors and then
safety valida- |tions are operating correctly. | operating as intended. recheck the operation of all
tion testing safety functions.

(user testing)
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12-2 G9SP-series Controller Replacement Precautions

When replacing a Controller after discovering a problem during inspection,
pay attention to the following points.

* Do not attempt to disassemble, repair, or modify the Units in any way.
Doing so may impair the original safety functions.

* Make sure that safety can be assured when replacing the Unit.

* To prevent electric shock or unexpected operation, always turn OFF the
power before replacing the Unit.

* After replacing the Unit, check the new Unit to make sure that there are
no errors.

Precautions for Safe Use

After replacing a Controller, reset the program and all configuration data
required for restarting the user program and confirm that the safety functions
are operating normally before starting this operation.

Making Settings and Wiring the New Unit

Replacing and Wiring the Unit
Remove the faulty Unit and mount and wire the new Unit.

Refer to SECTION 4 Installation and Wiring.

Downloading Configuration Data and Checking Operation

Operation Using the G9SP Configurator
Download the configuration data to the new Controller and check the opera-
tion of the safety system.
Refer to SECTION 8 Connecting Online and Downloading to the G9SP-se-
ries Controller.

Refer to SECTION 9 Operation and Operating Modes.

Operation Using a Memory Cassette
Insert the Memory Cassette in the new Controller, restore the configuration
data, and check the operation of the safety system.

Referto SECTION 11 Backup and Restore Data Using Memory Cassette.
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SECTION 13
Troubleshooting

This section describes how to troubleshoot problems that may occur with the G9SP-series Controller.

13-1 Overview of Troubleshooting. .. ......... ... ..., 174
13-1-1 Errorsand Remedies. .. ......... ..., 174
13-1-2  Checking the Indicators .. ............ ... .. iiiiinon.. 174
13-1-3 Identifying Errors . ... ... ..o 176

13-2 Error Details and Measures. .. .. ....ovretnien e iieieieaennn. 177
13-2-1 Fatal EIrors. .. ...t e e 177
13-2-2 Non-fatal Errors . ... 179
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13-1 Overview of Troubleshooting

This section describes how to troubleshoot errors that occur in the G9SP-
series Controller.

13-1-1 Errors and Remedies

Use the following procedure when an error occurs.

Problem occurs

Check the indicators.| * = * Check the indicators on the front of the
I Controller to determine the error status.

Identify the error. = = = Use the GO9SP Configurator to read the
detailed error status.

Implement - - - Take measures to eliminate the error
countermeasures that occurred and to prevent it from
occurring again.

End

13-1-2 Checking the Indicators

The type of error that occurred can be determined by checking the indicators
on the front of the G9SP-series Controller.
MS FORCE | LOCK | ERR/ | MC | COMM | OUT I70) Status
ALM PWR
Green | Red | Yellow | Yellow | Red | Yellow | Yellow | Green | Yellow | Red
Normal operating status
- - Normal operating status after complet-

:Ci @ \(/:i @ @ ing user testing
Normal operating status during user
:Ci o :Ci o ® testing

Operating status is normal, but the

:C/l @ @ @ Safety Output does not turn ON.
Stopped but no error detected
° ° ® ® Internal power not supplied
)1 ® ® ® Stopped in IDLE Mode
:'1 :'1 - - ® ® -- - - Stopped in CONFIGURATION Mode
° o | ® H mgrgk%rg/r%?g%e operation in progress
X

Fatal error detected
Critical status: System error detected
® |

- - - - Abort status: Minor error detected
® X

Error detected in Memory Cassette

[ o H :CZ H operation (backup/restore)

Non-fatal error detected
--- --- --- n --- --- --- --- Non-fatal error detected
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@ : Not lit :‘1: Flashing X : Lit --: Not relevant

Normal Operating Status

In this status, the G9SP-series Controller is executing programming and oper-
ating normally. Operating status is divided into the following two states. For
details, refer to 9-3 Configuration Lock and Automatic Operation.

Status

Action

Normal operating
status after complet-
ing user testing

User testing has been completed, and normal operation is
being performed in automatic operating mode. No particular
measures are required.

Normal operating
status during user
testing

User testing has not been completed, and so operation is
being performed with the configuration unlocked. The present
operation is normal, but the system will start in IDLE Mode at
the next startup. Change the operating mode from the G9SP
Configurator at every startup until user testing has been com-
pleted.

Operating status is
normal, but the
Safety Output does
not turn ON.

The following causes are possible. If none of the actions cor-
rects the problem, the Unit may be faulty. In that case, replace
the Unit.

1. Check to see if the output tag is ON.
Use the program monitor to see if the output tag is displayed
in green, indicating that it is ON.
2. Check to see if the Safety Output terminal is set.
Open the Safety I/0 terminal settings to check the setting.
3. Either 24 V is not being applied to other Safety Output ter-
minals or Standard Output terminals or the power supply
positive terminal is not connected.
If this occurs, the output power supply OFF test will fail, so
the Safety Output will not turn ON for safety reasons. Check
the wiring and cycle the output power supply.

Stopped But No Error Detected

The G9SP-series Controller is not executing programming and operation is
stopped. However, no particular error has been detected in this status, and so
observe the following points to perform operation.

Status

Action

Internal power not
supplied

Check the following before supplying the rated power.
¢ Is the power supply voltage within the specifications?
¢ Is the wiring correct or connected properly?

The Unit may have failed if the measured voltage at terminal
V1/G1 is normal. In that case, replace the Unit.

Stopped in IDLE
Mode

1. Change the operating mode using the G9SP Configurator
(9-2 Changing the Operating Mode).

2. Refer to 9-3 Configuration Lock and Automatic Operation if
the system starts in IDLE Mode when it was previously op-
erated in RUN Mode.

3. The mode will change from RUN Mode to IDLE Mode when
the Force Mode times out. Take suitable measures, such as
starting Force Mode again.
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Status Action

Stopped in CONFIG- | Configuration data has not been downloaded to the G9SP-
URATION Mode series Controller. Refer to SECTION 8 Connecting Online and
Downloading to the G9SP-series Controller, and download
the configuration data.

Memory Cassette The G9SP-series Controller will start by performing a Memory
operationin progress | Cassette operation if it is started under any of the following
(backup/restore) conditions. Refer to SECTION 11 Backup and Restore Data
Using Memory Cassette, and take suitable measures.

* The G9SP-series Controller is in default status (i.e., waiting
for configuration) and a Memory Cassette is inserted.

* Or, the data stored on the inserted Memory Cassette is dif-
ferent from the configuration data in the G9SP-series Con-
troller.

* Or, DIP switch pin 4 is ON.

Fatal Error Detected

The G9SP-series Controller has detected an error that prevents operation,
and so the program is not executed and operation is stopped. Take the follow-
ing measures.

Status Action

Critical status: Sys- | A fatal error has occurred (e.g., hardware failure or assert
tem error detected error). If this occurs again after the power supply is cycled,
hardware failure is probable. Replace the G9SP-series Con-

troller.
Abort status: Minor | A minor error (e.g., unsupported Unit mounted) from which
error detected recovery is possible has occurred. Check the following, con-
firm proper system configuration, and then cycle the power
supply.

1. Is an unsupported Expansion I/O Unit mounted?

2. Are three or more Expansion 1/O Units mounted?

3. Is an unsupported Option Board mounted? (In particular,
only unit version 2.0 or later of the CP1W-CIF41 Ethernet
Option Board is supported.)

Error detected in An error has been detected in a backup or restore operation
Memory Cassette using the Memory Cassette. Refer to 13-2-1 Fatal Errors to
operation (backup/ | remove the error.

restore)

Non-fatal Error Detected

The G9SP-series Controller has detected an error for which operation can
continue. Refer to 13-2 Error Details and Measures to remove the error.

13-1-3 Identifying Errors

Next, read the details of the error using the G9SP Configurator or Option
Board communications.

Reading Error Details with the G9SP Configurator

Check the present errors or error log using the procedures given in 10-1-1
Device Monitor.

Reading Error Details with Option Board Communications

Check the present errors or error log using the procedures given in SECTION
7 Communications with a Standard PLC Using an Option Board.
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13-2 Error Details and Measures

This section describes how to troubleshoot errors that occur in the G9SP-

series Controller.

13-2-1 Fatal Errors

System Errors

Error name

Probable cause

Action

System failure

1. A hardware error has been detected in hard-
ware self-diagnosis.

2. A memory error due to, for example, a soft-
ware error has been detected.

Cycle the power supply. If the error occurs
again, replace the Unit.

Internal NVS access
error

An error has been detected when writing the
internal NVS.

Cycle the power supply. If the error occurs
again, replace the Unit.

Unit Configuration Errors

Error name Probable cause Action
Unsupported Expan- | The G9SP-series Controller was started with an | With the power supply OFF, adjust the system to
sion I/O Unit unsupported Expansion 1/0O Unit connected. the proper Unit configuration, and then turn ON

the power supply again.

Expansion I/O Unit
maximum connec-
tion number
exceeded

The G9SP-series Controller was started with
three or more Expansion I/0O Units connected.

With the power supply OFF, adjust the system to
the proper Unit configuration, and then turn ON
the power supply again.

Unsupported Option
Board

The G9SP-series Controller was started with an
unsupported Option Board mounted. (In particu-
lar, only unit version 2.0 or later of the CP1W-
CIF41 Ethernet Option Board is supported.)

With the power supply OFF, adjust the system to
the proper Unit configuration, and then turn ON
the power supply again.

Force-set/reset

Errors

Error name

Probable cause

Action

Force Mode timeout

The Force Mode has timed out and program

execution has stopped.

Memory Cassette Errors

The G9SP-series Controller may

perform a Memory Cassette operation if it is

started with a Memory Cassette inserted or with DIP switch pin 4 set to ON. If

an error is detected in that statu

s, the ERR/ALM indicator will light red, and

the terminal number will light red on the Safety Input terminal indicators to

indicate error details.

MC C Lit yellow

INLED 0 1 2

ERR/ALM @ Lit red

The corresponding /O indicator
will light to show the type of error.
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Error name

/0 LED

Probable cause

Action

Memory Cassette
not inserted or incor-
rect Memory Cas-
sette

Si1 lit red

—_

. Backup was started with a Memory
Cassette notinserted or not inserted
securely.

2. The G9SP-series Controller was

started in Restore Mode with a
Memory Cassette formatted using
the CP1L1 or a Memory Cassette
containing incorrectly formatted da-
ta.

Restoring Data:

1. With the power supply OFF, insert a Mem-
ory Cassette securely, and then turn ON
the power supply again.

2. With the power supply OFF, insert the cor-
rect Memory Cassette, and then turn ON
the power supply again.

If the error occurs again after this measure is

taken, replace the Memory Cassette or the

G9SP-series Controller.

Not Restoring Data:

The G9SP-series Controller will attempt to
restore data if it is waiting for configuration
(i.e., default status) or the configuration data
that is held does not match data on the Mem-
ory Cassette. If restoring the data is not
required, remove the Memory Cassette and
cycle the power supply.

Memory Cassette
removed or access
error

Si2 lit red

1. The Memory Cassette was removed
during execution of a Memory Cas-
sette operation.

2. Hardware error in G9SP-series
Controller or Memory Cassette

With the power supply OFF, insert the Mem-
ory Cassette again, and then turn ON the
power supply again. If the error occurs again,
replace the G9SP-series Controller or Mem-
ory Cassette.

Internal NVS access
error during execu-
tion of Memory Cas-
sette functions

Si3 lit red

Controller hardware failure

Cycle the power supply. If the error occurs
again, replace the Unit.

Model information
(model) mismatch

Si4 lit red

1. The model information in the config-
uration data stored on the Memory
Cassette does not match the model
information in the G9SP-series Con-
troller.

2. The configuration data stored in the
Memory Cassette is not supported
by the unit version of the Controller.
(See note.)

With the power supply OFF, insert the correct
Memory Cassette, and then turn ON the
power supply again.

Device password
mismatch between
restore Memory Cas-
sette and unit

Si5 lit red

The Device Password stored in the
Memory Cassette does not match the
Device Password in the G9SP-series
Controller.

With the power supply OFF, insert the correct
Memory Cassette, and then turn ON the
power supply again.

Restore prohibit
error

Si6 lit red

An attempt was made to restore data
to a G9SP-series Controller for which
restore prohibition has been set.

Using the G9SP Configurator, 1) overwrite
the configuration data or 2) reset to the
default settings, and then insert the Memory
Cassette again and cycle the power supply.

Incorrect configura-
tion data at restore

Si7 lit red

Incorrect data was detected when
checking the configuration data stored
in the Memory Cassette.

With the power supply OFF, insert the correct
Memory Cassette, and then turn ON the
power supply again.

Unconfigured Unit at
backup

Si8 lit red

The G9SP-series Controller contains
no configuration data, and so backup
to the Memory Cassette cannot be
performed.

Unlocked unit at
backup error

Si9 lit red

The Controller's configuration data is
not locked, and so backup to the Mem-
ory Cassette cannot be performed.
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@ Additional Information

Errors related to the Memory Cassette are not saved in the error log in the
G9SP-series Controller's internal nonvolatile memory. Read and check the
error before cycling the power supply.

13-2-2 Non-fatal Errors

Expansion 1/0 Unit Errors

Error name

Probable cause

Action

Expansion I/O Unit
configuration mis-
match

The system started with a configuration different
from configuration set using the G9SP Configu-
rator.

With the power supply OFF, adjust the system
to the proper Unit configuration, and then turn
ON the power supply again.

Expansion 1/O bus
error

Failure occurred when refreshing the Expansion
I/0 Unit. (The failure was the result of Expansion
1/0 Unit failure, improper contact, or noise inter-
ference.)

With the power supply OFF, check the connec-
tion to the Expansion 1/0O Unit. If the error occurs
again, replace the Expansion 1/O Unit or take
measures against noise.

Program Execution Errors

Error name

Probable cause

Action

Function block status
error

A logic error was detected in function block exe-
cution.

Refer to the G9SP-N_II] Safety Controller
Instructions Reference Manual (Cat. No. Z923).

Option Board Communications Errors

Error name

Probable cause

Action

Option Board com-
munications error,
communications tim-
eout

A timeout was detected in communications
through the Option Board. (This includes discon-
nected communications cable, Option Board
failure, improper contact, noise interference,
communications partner failure, or communica-
tions partner status change.)

With the power supply OFF, check the connec-
tion to the Option Board. If the error occurs
again, replace the Option Board, take measures
against noise, or check the remote connection.

Option Board com-
munications error,
not mounted

The Option Board became loose after startup.

With the power supply OFF, check the connec-
tion to the Option Board, and then turn ON the
power supply again.

Safety I/0 Function Errors

If an error is detected in the self-diagnosis functions of Safety Input terminals,
the ERR/ALM indicator on the G9SP-series Controller will flash red, and the
relevant Safety I/O terminal indicator will light red or flash red.

MS @

0 0:
A

ERR/ALM _*'

Flashing green/lit green

I/OLED 0 1 2 3 4 5 6 7 8 9

Flashing red

The 1/O indicator of the terminal where the
error was detected will light or flash red.
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Output Power Supply Errors

Error name

Probable cause

Action

Output PS voltage
low

The correct output power is not
being supplied.

Output PS OFF cir-
cuit error

An error has been detected in the
output power supply OFF test.

Check the following before supplying the rated power.

* |s the power supply voltage within the specifications?

* |s the wiring correct or connected properly?

e Either 24 V is not being applied to the Safety Output terminals
or the power supply positive terminal is not connected.

The Unit may have failed if the measured voltage at terminal
V2/G2 is normal. In that case, replace the Unit.

Safety Input Terminal Errors

Error name

Probable cause

Action

External test signal
failure at Safety
Input

An error was detected in evaluation of Safety

Input terminals.

1. Contact of input signal lines to positive side of
power supply lines.

2. Short-circuit between input signal lines.

3. Failure of externally connected device.

1./2. Check the external wiring.
3. Replace the externally connected device.

Internal circuit error
at Safety Input

An error was detected in the internal circuits.

Cycle the power supply. If the error occurs
again, replace the Unit.

Discrepancy error at
Safety Input

An error was detected in discrepancy evaluation
of Safety Input terminals.

1. Input signal line ground fault or disconnection.
2. Failure of connected device.

3. Incorrect set value for discrepancy time.

1. Check the external wiring.
2. Replace the externally connected device.
3. Review the discrepancy time.

Test Output Terminal Errors

Error name

Probable cause

Action

Overload detected at
Test Output

—_

. Output signal line ground fault
2. Failure of externally connected device.

. Check the external wiring.
. Replace the externally connected device.

Stuck-at-high
detected at Test Out-
put

—_

. Contact of output signal lines to positive side
of power supply lines.
2. Internal circuit failure

. Check the external wiring.
. Cycle the power supply. If the error occurs
again, replace the Unit.

Undercurrent
detected using Mut-
ing Lamp

—_

. Output signal line disconnection.
2. Failure of externally connected device.

1. Check the external wiring.
2. Replace the externally connected device.

Internal circuit error
at Test Output

An error was detected in the internal circuits.

Cycle the power supply. If the error occurs
again, replace the Unit.

Safety Output Terminal Errors

Error name

Probable cause

Action

Overcurrent
detected at Safety
Output

Failure of an externally connected device was
detected.

Replace the externally connected device.

Short circuit detected
at Safety Output

A ground fault in output signal lines was
detected.

Check the external wiring.

Stuck-at-high
detected at Safety
Output

1. Contact of output signal lines to positive side
of power supply lines.

2. Internal circuit failure

3. Output power supply outside of specifications.

1. Check the external wiring.

2. Cycle the power supply. If the error occurs
again, replace the Unit.

3. Check the output power supply.

Dual channel viola-
tion at Safety Output

Programming error

Correct the program so that the same data is
output when the Safety Output terminals are set
to Dual-channel Mode.

Internal circuit error
at Safety Output

An error was detected in the internal circuits.

Cycle the power supply. If the error occurs
again, replace the Unit.
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Application Templates

Emergency Stop Pushbutton Application

Safety category/PL Safety device Stop category

Reset

Equivalent to 4/PLe. Emergency stop pushbutton 0

Manual

Application Overview
Motor M stops when emergency stop pushbutton S1 is pressed.

Wiring Example

KM1
E2
KM2
KM1
-NC 1
GND
KM2
NG
52

E1 and E2: 24-VDC power supplies
S1: Emergency stop pushbutton

S2: Reset switch

KM1and KM2: Contactors

M: Motor

Note Referto SECTION 2 Part Names and Specifications for the terminal arrangement.

Timing Chart

Discrepancy error
Discrepancy

EDM error released

Reset ON E-STOP pushed E-STOP releazgd J‘r error released x
E-STOP St iscrepancy Time
11-12 %ﬁ.‘/ [ S I —
E-STOP S1 | ! 'I I[ 'r i | |I |I Ir
21-22 , f L |- .
: “e—» More than : : <« More than : <+ More than: : -
Rosot 3o+ —IAB0me . [ssoms Mssoms | .1
| | | I 1 | | | 1 :
KM1 i | | I | i | |
! i—1 L | h R
KM2 - f T + ! } ) ; ; I
| | | I 1 | | | | |
EDM TR —-1! = : —-: = ~+I L— *; = L ﬂi L—
feedback Teom Teom Teom Teom Tim Teom
EDM error
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Safety I/O Terminal Settings

Input Terminals Output Terminals
Ter... Marne of setings 140 Caomment Test Source Ter... Mame aof setings 140 Comment
% 50 Emergency Stop 5. EMO MCS111-12 T0 e S0l 2 Safety Relays w/ welding .. contactor K1
=S EMO MC 51 21-22 T1 e S0l cantactar K2
& 52 Reset Switch Reset 52 T2

w53 EDM[Contact'weld.. Feedback KM1_KMZ. T2

Program

[#0][5 o] (00 con tactor KA1

[#01[Si1003 Fe e dback KM ... 8 e ooan eotor v
[n] COnTactar

[2]

RESET

[#0][Si](02 Reset 52 — mft

1] 4

|
[#0][Si](QOIEMO NG S1 11— T B o N b

[#0][=i]001 XEMO M ST 21—

Precautions for Safe Use

¢ Perform a function test every six months to detect contact welding failures on contactors.
¢ ltis the user's responsibility to make sure that the entire system complies with standards.

e For safety reasons, two electrical switching elements and two mechanical actuators are
always necessary to detect electrical faults and mechanical faults.
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Safety Door Application 1

Safety category/PL Safety device

Stop category

Reset

Equivalent to 4/PLe. | Safety limit switch 0

Auto

Application Overview
Motor M stops when safety gate 1 (S1, S2) is opened.

Wiring Example

Gatel

e

KM ﬁ
KM?@

E1 and E2: 24-VDC power supplies
S1: Safety limit switch

S2: Limit switch (NO contacts)
KM1and KM2: Contactors

M: Motor

Note Referto SECTION 2 Part Names and Specifications for the terminal arrangement.

Timing Chart

Gate opened  Gate closed
Safety limit switch I ‘Z
S T |
= | 1
L T
Limit switch S2 | 1 | I |
|l | |
|l | I
I
K1 | |
| I
kmz | |
| I |
EDM feedback || ! '
— — - [ =
TECwm TeEDM TECm
Idle — Run

Safety I/O Terminal Settings

Input Terminals Output Terminals

Ter.. Mamne of setings 140 Comment Test Source Ter Marne of sattings
&S0 Safely Swich(2NC]  Door Sw NC 51 T0 500 2 Safety Relaps w/ welding ...
= Sil Droor 5w NC 52 T1 = 5ol
w52 EDMI[Contact'wel.. Feedback KM1_EMZ2 .. T2

10 Comment

contactor KM1
contactor K2
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Program

[#01[Si1002 FFaedback KM ... 18

[#0][5 o] (00)con tactar K1

Bl [11
i

[#01[S00XD0or SWNE 51— m

[#0][S 0]l rocontactor KME

[#0][Si]i01 XDoor SW NG 52

bE—

Precautions for Safe Use

¢ Perform a function test every six months to detect contact welding failures on contactors.
¢ |tis the user's responsibility to make sure that the entire system complies with standards.
e For safety reasons, two electrical switching elements and two mechanical actuators are

always necessary to detect electrical faults and mechanical faults.
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Safety Door Application 2

Safety category/PL Safety device Stop category Reset
Equivalent to 4/PLe. Safety limit switches 1 and 2 |0 Auto
Emergency stop pushbutton |0 Manual

Application Overview
M1 stops when safety gate 1 (S3, S4) is opened. S354 S5,56
M2 stops when safety gate 2 (S5, S6) is opened. G tal Gate2
Both M1 and M2 stop when the emergency stop pushbutton S1 is pressed.

M1 Reset 2

|:|: S2
~= E—gtop ~=
1

Wiring Example

e—+

OOy B e ®

L& : i
KM2
E2
Ki1 KM3
-NC NG 1
aND
KM2 KM4 @
-NC -NC
KM:

3

K4

E1 and E2: 24-VDC power supplies

S1: Emergency stop pushbutton

S2: Reset switch

S3 and S5: Safety limit switches

S4 and S6: Limit switches (NO contacts)
KM1, KM2, KM3, and KM4: Contactors
M1 and M2: Motors

e—=F

Gate2

Note Referto SECTION 2 Part Names and Specifications for the terminal arrangement.

Timing Chart

Reset ON Gate opened E-STOP pushed E-STOP released
\ /AN ~ e
E-STOP S1 [T\ [N\ l 1 |
1 | «— More than / \ Gate close ] | += More than
Reset S2 1 i | 350 ms - \ | . [18350ms
I I« \ IR
Gate 1(S3,584) [ ! I | AN \ | . | ]
| | 1 |
1 LN .
Gate 2 (S5, S6) 1 ! ] } | | | ] i . ]
]
R L L .
KM1and KM2 | | | ‘ [ | | | ; !
(So0 and Sot) +— | 1 I| : ] II } i 1
o ! | \ i } ] | |
EDM feedback f——— '\ i | | —
(Si7)~+—1 == S o j j S I
KM3 and KM4 | ! Tow e ! | 1 T
(So2 and So3) - | [ il } 1
Lo ] i ] I I }
EDM feedba(_:k ’—It—:‘ :,—H : ,—‘»—,-I
(Sig) =T+ Sl ELig ==

Idle — Run
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Safety I/O Terminal Settings

Input Terminals

Ter Mame of zettings
& S0 Emergency Stop Sw...
i Si
& S5i2 Safety Switch[ZMC]
= Si3
e Sid Safety Switch[2MC]
= 5iE
e 56 Reset Switch
e S5i7 EDM[Contact ‘weldi..
& 58 EDM[Contact Weld..

Program

Output Terminals

1/0 Camment Test Source Ter
EMOMNC 511112 10 f& S0l
EMOMC 51 21-22 T i 5ol
Dioor 5w MC 53 Ta = 502
Dioor 5w NC 54 T = 503
Dioor 5w MC 55 Ta

Dioor 5w MC 56 T

Reset 52 T2

Feedback KM1_EM... T3
Feedback KM3 KM... T3

» [0][5i](07 IFeedback KMI ..
[
15] e 171
)] b facyl »

s [#0][8 oli0}eon tactor KM
’—.; - » [#0][S o]l toon tactor KM2

Mame of zettings

2 Safety Relays wd welding ...

2 Safety Relays w/ welding ...

. [2]
RESET
[#01[51)(06 MRe set 52 £33
5 I D
N
[#01[51](001EMD M S1 11 -.. -
[#0][Si](01 TEMO MG S1 21— I
[3] —a
Iz
[#01[51](02 \Door SW NG 53 ~ | m
[#01[Si] (03 ¥Door SW NG 54 N
A

—_— [#0][Si](08 }Feedback KM3 ..
141
L | 15l 5

[#0[Si](D4)Daor SW NG 55 .
[#01[5](05 1Door SW NG 56

.

Precautions for Safe Use

1/0 Comment
contactor KM1
contactor K2
contactor K3
contactor Fk4

[#01[Sali02 toon tactar KM
[#01[5 cli03 oo tactor Kh4

* Perform a function test every six months to detect contact welding failures on contactors.
¢ ltis the user's responsibility to make sure that the entire system complies with standards.
* For safety reasons, two electrical switching elements and two mechanical actuators are

always necessary to detect electrical faults and mechanical faults.
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Safety Light Curtain Application 1

Safety category/PL Safety device Stop category Reset
Equivalent to 4/PLe. | Emergency stop pushbutton |0 Manual
 Safety light curtain 1 (to

detect human bodies)
 Safety light curtain 2 (to

detect hazards)

Application Overview S1
The output goes OFF when light is intercepted for both safety light curtain 1 (82)  s2 Wr'-f‘j.“ff Estop S4
and safety light curtain 2 (S3) simultaneously. g 00 oo oh
The output also goes OFF when emergency stop pushbutton S1 is pressed.

Wiring Example

KM
-NC

Km2
-NC

E1 and E2: 24-VDC power supplies
S1: Emergency stop pushbutton
S2: Safety light curtain 1

24VDC o5 S3: Safety light curtain 2
ano 5|5 S4: Reset switch
. KM1 and KM2: Contactors

Emitter Receive
M: Motor

S3 =

[—

ey :J_Jﬁ
GND

Note Referto SECTION 2 Part Names and Specifications for the terminal arrangement.

ley
o
7
]
(=]

0ssD1
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Timing Chart

S3 detects the

robot arm. S2 detects a human body and S3

2
S2 detects a detects the robot arm.

—

human body. E-Stop pressed
Hazard Hazard (e.g., robot arm) is
Reset ON appr<,3aches. E-Stop released /interrupting light to S3 and stopped.
E-Stop S1_[" T\ \ ] ]l !‘, / |
ot i it / =
o0 . v N | ¢ [ || |
A 'S S —
SLC? Immy | [T [ ! | [
I ¥, More tharj | ! <« More than | | «> More than
ResetS4 1 | []1350ms | L [1350ms | i []350ms
1 | T | 1 | ] ] |
KM1, KM2 | | L ! o |
I I !
L : | !

T | T
| | 1

EDM feedback ’_,—L| '

e : S =T *:1 = =TF

Idle — Run Teom Teom Teom Teom Teow

Safety I/O Terminal Settings

Input Terminals Output Terminals

Ter... Mame of settings 140 Camment Test Source Ter... Mame of setings 140 Camment
G S0 Emergency Stop 5. EMOMNC 511112 Ta & 500 2 Safety Relays w/ welding .. contactor K1
Q Sil EMOMC 51 21-22 T1 = 5ol contactor K2
& 52 Light Curtain SLCT 52
e Sil SLC1 52
G Sid  Light Curtain 5LC2 53
Q Si SLC253
956 Reset Switch Reset 54 T2

GSlT EDM[Contact Wel.. Feedback KM1_KMZ. T3

Program
[#0][Si](07 tFeedback KM _.. ’_‘
[#0][Si] (06 Rese t 54 b [#0][5 0](O0rcon tactor K1
[5] b [#01[5 0101 reontactor K2
[#0][Sil(DOXEMD NG 51 11— P 7 T REIET
[#0][Si]001 YEMO NG 51 21-.. - »

[2]
[#0][Si]021SL01 52 - [4]
[#0l[5103)5L01 52 » D
[3]
[#0][S]04)5L02 53 P
[#0][Si]@EsLO2 52 »
Precautions for Safe Use

* Perform a function test every six months to detect contact welding failures on contactors.
¢ |tis the user's responsibility to make sure that the entire system complies with standards.

e For safety reasons, two electrical switching elements and two mechanical actuators are
always necessary to detect electrical faults and mechanical faults.
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Safety Light Curtain Application 2

Safety category/PL Safety device Stop category Reset

Equivalent to 4/PLe. | * Emergency stop pushbution |0 Manual

* Safety light curtain (to detect
human bodies)

* Safety limit switch (to detect
hazards)

Application Overview

The output goes OFF when light is intercepted for the S2
safety light curtain and the safety limit switch turns OFF _1‘]_
simultaneously.

S1
E-stop S5

@ -HE‘JRE_SE-_
- swi tch
—-ﬁ'rn Top
F/, Safety limit switch turns OFF
The output also goes OFF when emergency pushbut- // when the robot arm goes to
@
3%, 2

ton S1 is pressed. the side with the worker.

S3 LmiSuicr P \.i-rn:iFfa-iltc::u s4

Wiring Example

OF ©F

E1 and E2: 24-VDC power supplies
S1: Emergency stop pushbutton
S2: Safety light curtain

S3: Safety limit switch

S4: Limit switch

24voC j‘:“ == < o S5: Reset switch
e i O-i“ 7 KM1 and KM2: Contactors
M: Motor

Note Referto SECTION 2 Part Names and Specifications for the terminal arrangement.
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Timing Chart

Robot arm goes to the side of the worker.
S2 detects a

human body. E-Stop released S2 detects a human body
E-Stop pressed P and robot arm goes to the
Reset O{\l / / side of the worker.
E-Stop S1 [ 1\ ] [ / |
sior Ll % | /
s2 ! :\ |\l | | [ | | |
|
Safety limit switch | :\ l I /
& [ m | — | ==
i
Limit switch 4 1 | \ ! e —
11 ¥, More than : «» More than i < More than
ResetS5 1 1 [ 350 ms ! []850ms | []350ms
KMI,KM2 | | | I I I
L
I 1

EDM feedback

Idle — Run TeDm oM Teom o Teom
Safety I/O Terminal Settings
Input Terminals Output Terminals
Ter.. MName aof settings 1/0 Comment Test Source Ter Name of seftings 140 Comment

&S0 Emergency Stop 5. EMONCS111-12 T B So0 2 Safety Relays w/ welding ... contactort KM1
& si1 EMO NC 51 21-22 m = Sol contactor KM2
= Si2 Light Curkain SLCT 52

= S 5LCT 52

u Sid  Safety Switch[TNC/..  Limit S/ MC 53 T

& S5 Lirnit Staf MC 54 T

@ 5i6 Reset Switch Fieset 55 T2

& 57 EDM[Contact'weldi..  Feedback KM1_KM2. T3

Program
[#0][Si1(07 IFee dback K _.. ’_‘
[#0][Si1(06 tRezet 54 b [#0]1S 0] (00}tcon tactart Kl
[51 » [#0]150](01 toontactor K2
1
[#0][Sil(DOXEMO MG 51 11-.. T - i 4t rEaET
[#01[Si](01 YEMD PIC 51 21-.. - »

[2]
[#0][S021SL01 52 i 141
[#0I[S103s5LCT 52 » D

[#0][Si1004 Limit S W NG 53
[#0][Si1(05 tLimit W MG S

Precautions for Safe Use

* Perform a function test every six months to detect contact welding failures on contactors.
¢ |tis the user's responsibility to make sure that the entire system complies with standards.

e For safety reasons, two electrical switching elements and two mechanical actuators are
always necessary to detect electrical faults and mechanical faults.
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Application for Safety Door Switch with Magnetic Lock and User Mode
Switch

Safety category/PL Safety device Stop category Reset

Equivalent to 4/PLe. | Emergency stop pushbutton |0 Manual
* Safety door switch with mag-
netic lock (mechanical lock

type)
* User mode switch

Application Overview

When the user mode is normal operation, the safety gate (S2, S3) cannot be opened. The outputs will be
turned OFF by switching to maintenance mode, and after 5 s it will be possible to open the safety gate.

The outputs also go OFF when emergency pushbutton S1 is pressed.

Wiring Example

01 @@ @@ O 0O

— KM1
-NC

aNo L
‘ KM2 Kt @
-NC
S5

E1 and E2: 24-VDC power supplies
S1: Emergency stop pushbutton

S2: Safety door switch with magnetic lock
LN\ ,@ S3: Safety limit switch
S4: User mode switch
5 7‘ s S5: Reset switch

S6: Lock release switch
s L KM1 and KM2: Contactors
M: Motor

KM1
KmM2

M

Note Referto SECTION 2 Part Names and Specifications for the terminal arrangement.
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Timing Chart

Gate open—close Mode change
E-Stop pressed __Gate clospopen 4 Run—Maintenance Mode change

E-St |
Saéﬁ can / Stop release /s Gate can open Maintenance—Run
E-Stop S1_ [T ] pl I\‘ ‘ £ 4 a !
Door SW [ L L
S2 ! : : | | [ 1 VAR : /1
1 | | I 1
LimitSSWi; e | ,/H L //I
3 = t t T t
oo e L A4
ode [ i i \ o i
(RUN) 847 . : 1 | Maintenance Mode'}:L
.—l_l—l_..l
(Mainter':g(r)liz)ssvx | | I)RG—S eﬂ | — ' ;
b Tore thialn i i i ., More than_ﬂﬁsk_ i i i _"45 }:_’ More than
Lo == (I | 350 ms ! I 1 ! 350 ms
Reset S5 i E [_l|350 msi L : I_\‘ i Ly : i I_!
1 | 1 I [ |
KM1, KM2 | ! ',—" I L ! —— L
T A S S 1 S
EDM Feedback [ il | [ | il /” ] | i
Lock release | | ] [ | | [ |
ih e ! | e ! |
I Yl i } / [ \ i i ! i
Lock release SW S6 | | :f : ! L\ : !

Idle — Run OFF/ON'deIay: 5,000 ms OFF for Maintenance mode ' OFF/ON delay: 5,000 ms

Safety I/O Terminal Settings

Input Terminals Output Terminals

Ter... MNarme of settings 1/0 Camment Test Source Ter... Mare of settings 1/0 Cornment
Q 50 Emergency Stop 5. EMOMNCS111-12 10 e Soll 2 Safety Relaps w/ welding ... contactor KM1
QSH EMO MC 51 21-22 T1 & Sal contactor kM2
&9 52 Safety Switch2NC)  Door SwNC 52 10 & 502 Single Safety PMNP Output w...  Door Lock Release
503 Door St MC 53 T
&5 Singe Cantact Made S S4-RUM TO
& 55 Singe Cantact Made 5w S4-Mainte..  TO
&9 56 Reset Switch Feset 55 T2
&/ 57 EDM[Contactweld.. Feedback KM1_KM2 T3
Program
Jlisalieniisn) oade - | a5 i [#0][S al(00}caon tactar KM1
141 [#01[Sal01 }contactor KMZ
[#0][Sil(06 Reset S5 .ﬁ.o
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[#0][SOOIEMD MG 51 11 AR m
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[#0][Sil001 XEMD MG S1 21— 4

[#01[Sil (02 }00ar SW NG 52
[#0][Si1(02 }Dacr SW MNC S3

]
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» Qﬁ » [#0][=cl02 Mook Lock Rels...
[i!

&

Dummy

[#0][Sili04 Made SW S4-F..
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Precautions for Safe Use

* Perform a function test every six months to detect contact welding failures on contactors.
e ltis the user's responsibility to make sure that the entire system complies with standards.

e For safety reasons, two electrical switching elements and two mechanical actuators are
always necessary to detect electrical faults and mechanical faults.
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D40A Non-Contact Switch Application

Safety category/PL

Safety device

Stop category

Reset

Equivalent to 3/PLd. |*Emergency stop pushbutton
* D40A Non-contact Switch

0

Manual

Application Overview

Motor M stops when emergency stop pushbutton S1 is pressed.

Motor M is stopped by opening the connection with the safety door (D40A No-contact Switch) at S2.

Wiring Example

@
]

G G @

19

RORG,

KM1
-NG

KM2
~NC

o
Z1
S

E1 and E2: 24-VDC power supplies
S1: Emergency stop pushbutton
S2: D40A Non-contact Switch

S3: Reset switch

60

E2

T

KM1and KM2: Contactors

M: Motor

KM
KM

T

I

Note Referto SECTION 2 Part Names and Specifications for the terminal arrangement.

Timing Chart

KM1 and KM2

B—p More than 350 ms
[

|

|

|

|

Reset ON Gate close — Open Gate open — Close
E-Stop pressed \ E-Stop released \
E-Stop st [\ ! | | \ / |
T T 1
| ! « v
Non-contact Switch S2 \ i | [ |
1 |
1 I
1 #+— \ore than 350 ms | +—* More than 350 ms
Reset switch S3 ! :
H |
1 I
|
|

EDM feedback | |

1 —

=+ =
Idle - Run Tlscm
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Safety I/O Terminal Settings

Input Terminals

Ter..
& sin
& sit
@ siz
& 53
= Sid
e 55

Mame af zettings

Ermergency Stop Sw...

Reset Switch

EDM[Contact 'wWeldi..

Mor-contact Switch

Program
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Output Terminals

140 Comment Test Source Ter... Mame of setiings 140 Comment
EMOMC 51 1112 T0 b Sol  2Safety Relays w/ welding ... contactor Ki1
EMOMNC 51 21-22 T1 e S0l contactor K2
Reset 53 T2

Feedback KM1_KM2 T3
Mor-contact Switch... T4
Mon-contact Switch.. T4

HOJSi)(03): Feedback K1... ’—‘
HOJSi|02): Feget 53
@ v
4% RESET

HOI[So)(00):contactar K1
HOJ[S o](01):contactar K2

Precautions for Safe Use

* Perform a function test every six months to detect contact welding failures on contactors.
¢ ltis the user's responsibility to make sure that the entire system complies with standards.

* For safety reasons, two electrical switching elements and two mechanical actuators are
always necessary to detect electrical faults and mechanical faults.
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D40Z Non-Contact Switch Application

Safety category/PL Safety device Stop category Reset

Equivalent to 4/PLe. |*Emergency stop pushbutton |0 Manual
* D40Z Non-contact Switch

Application Overview
Motor M stops when emergency stop pushbutton S1 is pressed.

Motor M is stopped by opening the connection with the safety door (D40Z No-contact Switch) at S2.

Wiring Example

OICAION %77

@
RORG,
o &
1

KM2
~NC

T

KM1
E1, E2, and E3: 24-VDC power supplies
S1: Emergency stop pushbutton Kz
S2: D40Z Non-contact Switch

o
Z1
S

S3: Reset switch
KM1and KM2: Contactors
M: Motor

Note Referto SECTION 2 Part Names and Specifications for the terminal arrangement.

Timing Chart

Reset ON Gate close — Open
E-Stop pressed E-Stop released

v

e

E-Stop ST [\ | | [ \ |
T T I
| 1 *
|
Non-contact Switch S2 I\ i | |
| 1 |
| | \ 1 I
I : <—* More than 350 ms 1 +—+ More than 350 ms | +— \More than 350 ms
Reset switch 83 | | I :
o | I | | |
[ | ] I | |
| |
KM1andKM2 | | | | | I | |
o | 1 | [ |
I
EDM feedback | | : I | | I
=T S =T =T TR
ldle - Run  Tew Teom Teom Teowm Teom
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Safety I/O Terminal Settings

Input Terminals

Ter..
& sin
& sit
@ siz
& 53
= Sid
e 55

Mame af zettings

Ermergency Stop Sw...

Reset Switch

EDM[Contact 'wWeldi..

Mor-contact Switch

Program
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Output Terminals

140 Comment Test Source Ter... Mame of setiings 140 Comment
EMOMC 51 1112 T0 b Sol  2Safety Relays w/ welding ... contactor Ki1
EMOMNC 51 21-22 T1 e S0l contactor K2
Reset 53 T2

Feedback KM1_KM2 T3
Mor-contact Switch... T4
Mon-contact Switch.. T4

HOJSi)(03): Feedback K1... ’—‘
HOJSi|02): Feget 53
@ v
4% RESET

HOI[So)(00):contactar K1
HOJ[S o](01):contactar K2

Precautions for Safe Use

* Perform a function test every six months to detect contact welding failures on contactors.
¢ ltis the user's responsibility to make sure that the entire system complies with standards.

* For safety reasons, two electrical switching elements and two mechanical actuators are
always necessary to detect electrical faults and mechanical faults.
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Two-hand Control Switch Application

Safety category/PL

Safety device

Stop category

Reset

Equivalent to 4/PLe.

¢ Two-hand control switch

Auto

Application Overview
Motor M operates when two-hand control switches S11 and S12 are pressed at the same time.

Wiring Example

()

OO,
ot €T T I W VP T S W W B

]\ \[/ NN
El E2

‘ KM1

L -NC 1

E-r -7 Ej F ()

512

Note: Refer to SECTION 2 Part Names and Specifications
for the terminal arrangement.

Timing Chart

Two-hand control switch
status

Two-hand control switch
S11 NO

Two-hand control switch
S11NC

Two-hand control switch
S12 NO

Two-hand control switch
S12NC

KM1, KM2

EDM feedback

:

T

KM1
KM2

E1 and E2: 24-VDC power supplies
S11 and S12: Two-hand control switch
KM1 and KM2: Contactors

M: Motor

Function block status error

Input timing of S11 and S12 separated Function block status error released
by more than 500 ms.
Less than 500 ms Discrepancy Time Less than 500 ms
[ ' ' I | |
Pushed Released | |Pushed Released | Pushed Released | IPugrded Released | | Puirled
} - ~
1 | [ | | 1 I [ | 11
1 | [ 1 | 1 I 1o | 11
T f |
= ! | [ | [ | |
[ | | I | | 1 1 I | | 1
|
I o E N B s N s
1 | [ P | 1 1 I 1 |
[ | [ 1l | 1 | I | 1
1 | [ Pl | 1 1 I I 11
| |
] I —— L ! | | [ —
1 1 11 | 1 | 11
T T T T T t T T T T T T
[ I | | I 1 I I | 11
I | | | 1 | | | | |
—t t T T + + t + t +
L_| | | | | 1 1 1 | 1
[ ] 0l 1 1 1 T ] 1)
= == = =
Idle—Run Teom Teom Teom
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Safety I/O Terminal Settings

Input Terminals Output Terminals
Ter... Mame of zettings [/0 Comment Test Source Ter... Mame of zettings | A0 Cornrnet
& 50 TwoHand Switch Twio Hand MO 511 TO e S0 2 Safety Relays wd welding ... contactor K41
= 51 Two Hand MC 511 T1 = 5ol contactor k2
w52 TwoHand Switch Two Hand MO 512 TO
= 50 Two Hand MC 512 T1

& 5i4 EDM[Contact ‘Weldi.. Feedback KM1_EM2 T2

Program

[#0][SaliD0}oontactar K
[#0][S o]l toontactor K2

[#0][Sil(04Feadback KR .

L.

1 1[1]

o

[#0][ S0 Twe Hand RO 5.
[#0][Si]001 XTwo Hand MG 5.

b

[#0][Zil(02 ¥Twa Hand MO 5.
[#0][Si](03kTwo Hand MO 5.

Precautions for Safe Use

* Perform a function test every six months to detect contact welding failures on contactors.

¢ ltis the user's responsibility to make sure that the entire system complies with standards.

* To detect electrical and mechanical failures, combine redundant semiconductor output con-
tacts with redundant mechanical output devices.

* Wire the terminals correctly according to the wiring example. Connect the NO contacts on
the two-hand control switch to terminals Si0 and Si2 on the G9SP-series Controller and con-
nect the NC contacts to terminals Si1 and Si3. A malfunction will occur if the connections
are not correct.

@ Additional Information

¢ The output will not turn ON if the simultaneous operation requirement of the two-hand con-
trol switch (i.e., that the operation inputs from both hands be completed within 500 ms) is not
met.

* A two-hand control switch that is set as a safety input terminal operates as a single channel.
For dual-channel monitoring, use the Two-hand Control function block instead of safety
input terminals.
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Appendix B
Using the Password Recovery Tool

If the device password set in the G9SP-series Controller is lost, use the Password Recovery Tool to reset the
password and to return to the state without any password setting (default settings).

Use the following procedure to reset a device password.
1. Prepare the computer for connecting to the G9SP-series Controller via the USB port.

2. Select Program - OMRON G9SP Configurator - Password Recovery Tool (when using the default pro-
gram folder names) from the Start Menu.

3. The Password Recovery Tool will start. Click the Connect g =
to Device Button to connect online to the G9SP-series e ———
Controller.

\ J Cancel

4. The necessary information for resetting the password will e r—" ®

be displayed as shown at the right. The information is re-
quired when inquiring from the Support Center. Print the in-
formation by outputting to a text file and or copying to o s [T ol
another application using the clipboard. Serairunter [J00201

(Hex)

Counter. |0 (Dec)

5. Click the Next Button to display the Reset Key Enter Win-  prsm =
dow. Enter the Reset Key obtained from the Support Center
and click the Reset Button.

<Back J Cancel |

6. Ifthe password is successfully reset, a message will appear saying that the password has been initialized.
The device will be returned to the state without any password setting (default setting). Click the OK Button
to close the dialog box. Click the Finish Button in the Password Recovery Tool Window to exit.
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Appendix C
Version-related Information

This appendix describes the relationship between the unit versions of the G9SP-series Safety Controllers and
the versions of the G9SP Configurator, the ability to back up and restore data with a Memory Cassette for dif-
ferent unit versions of the G9SP-series Safety Controllers, and the functions that are supported for different
unit versions of the G9SP-series Safety Controllers.

Relationship between Unit Versions of the G9SP-series Safety
Controllers and G9SP Configurator Versions

There is a correspondence between the unit versions of the G9SP-series Safety Controllers and the versions
of the G9SP Configurator. Whenever possible, use the corresponding versions.

Unit Versions of the G9SP-series Safety Controllers and Corresponding
G9SP Configurator Versions

The following table gives the versions of the G9SP Configurator that correspond to different unit versions of the
G9SP-series Safety Controllers.

G9SP-series Safety Controller G9SP Configurator
Model Unit version Corresponding version Version displayed in
hardware settings

G9SP-N10S Ver. 2.0 Ver. 2.00 Ver. 2
Ver. 1.1 Ver. 1.00/Ver. 1.10/Ver. 2.00 |Ver. 1 (See note.)
Ver. 1.0

G9SP-N10D Ver. 2.0 Ver. 2.00 Ver. 2
Ver. 1.1 Ver. 1.00/Ver. 1.10/Ver. 2.00 |Ver. 1 (See note.)
Ver. 1.0

G9SP-N20S Ver. 2.0 Ver. 2.00 Ver. 2
Ver. 1.1 Ver. 1.00/Ver. 1.10/Ver. 2.00 |Ver. 1 (See note.)
Ver. 1.0

Note No version is displayed in the hardware settings of the G9SP-series Safety Controller for versions 1.00
and 1.10 of the G9SP Configurator.

Non-corresponding G9SP-series Safety Controller and GO9SP
Configurator Versions

The following operation will occur when the version of the G9SP Configurator does not correspond to the unit
version of the G9SP-series Safety Controller.

Using an Older G9SP Configurator Version

If the version of the G9SP Configurator is old, you will not be able to online and to Configure the G9SP-series
Safety Controller from the G9SP Configurator.

Example: G9SP-series Controller with unit version 2.0
G9SP Configurator version 1.10
Version 1.10 of the G9SP Configurator supports unit version 1.1 of the G9SP-series Safety Control-
lers, but it does not support unit version 2.0. If you use a G9SP-series Safety Controller with unit
version 2.0, use G9SP Configurator version 2.00.
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Using a G9SP-series Safety Controller with an Older Unit Version

If the unit version of the G9SP-series Safety Controller is old, select the hardware that matches the version of
the connected Controller on the Hardware Settings Dialog Box on the G9SP Configurator.

Example: G9SP-series Controller with unit version 1.1
G9SP Configurator version 2.00
Version 2.00 of the G9SP Configurator supports G9SP-series Safety Controllers with unit version
1.1. You can perform configuration for the range of functions that are supported by unit version 1.1
of the G9SP-series Safety Controllers.

GISP Configurator Configuration Data Compatibility

You can use configuration data that was created on G9SP Configurator version 1.00 or 1.10 on G9SP Config-
urator version 2.00. You can also change configuration data that was created for unit version 1.1 of the G9SP-
series Safety Controller to configuration data for unit version 2.0 of the G9SP-series Safety Controllers by set-
ting the unit version to 2.0 for the same model of G9SP-series Safety Controller on the Hardware Settings Dia-
log Box on G9SP Configurator version 2.00.

You cannot convert configuration data that was created for unit version 2.0 of the G9SP-series
Safety Controllers for use on G9SP-series Safety Controllers with unit version 1.1.

Unit Version Operations on the G9SP Configurator

Whether G9SP Configurator operations are possible for different unit versions of the G9SP-series Safety Con-
troller is given in the following table. Use this table to confirm applicability if you want to reuse existing configu-
ration data. In all cases, the G9SP-series model must be the same.

G9SP Configuration on G9SP Configurator | Unit version of Online operations
Configurator Hardware New functions G9SP-series Downloading Other online
version settings (See note 1.) | Safety Controller | (geq note 2.) operations
Ver. 1.00/Ver. 1.10 | (Ver. 1) Not used. Ver. 1.0/Ver. 1.1 Executable Executable
Ver. 2.0 Not executable Not executable
(See note 3.) (See note 3.)
Ver. 2.00 Ver. 1 Not used. Ver. 1.0/Ver. 1.1 Executable Executable
Ver. 2.0 Executable Executable
Ver. 2 Not used. Ver. 1.0/Ver. 1.1 Executable Executable
Ver. 2.0 Executable Executable
Used. Ver. 1.0/Ver. 1.1 Not executable Not executable
(See note 4.) (See note 4.)
Ver. 2.0 Executable Executable

Note (1) Referto Function Additions and Changes for Unit Version Upgrades in the appendices for informa-
tion on new functions.
(2) If you upload the data using online operations, the hardware setting for the version (version 1 or 2)
will match the unit version of the connected G9SP-series Safety Controller.
(3) Versions 1.00 and 1.10 of the G9SP Configurator do not support G9SP-series Safety Controllers
with unit version 2.0. Therefore, online operations cannot be performed.

(4) Online operations cannot be performed because the configuration uses new functions that are not
supported by unit version 1.0 or 1.1 of the G9SP-series Safety Controllers. If the configuration is
changed so that new functions are not used, online operation will become possible.
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Relationship between the Unit Version of the GO9SP-series
Safety Controller and Backing Up/Restoring Data Using a
Memory Cassette

The following tables tell when you can use the G9SP backup function to save the configuration data in a
CP1W-MEO5M Memory Cassette and then restore the data to a different G9SP-series Safety Controller. Refer
to SECTION 11 Backup and Restore Data Using Memory Cassette for details on the backup/restore functions.

Unit Versions and Backing Up Data

To back up data from a G9SP-series Safety Controller, you save the G9SP-series configuration data in a Mem-
ory Cassette. The previous contents of the Memory Cassette will be overwritten. Depending on the configura-
tion, the backup data will be as described in the following table.

Unit version of G9SP-series New functions Backup data on Memory Cassette
Safety Controller (See note.)
Ver. 1.0/Ver. 1.1 Not used Data that is compatible with version 1.0 or 1.1
Ver. 2.0 Not used Data that is compatible with version 1.0 or 1.1
Used. Data for version 2.0

Note Refer to Function Additions and Changes for Unit Version Upgrades in the appendices for information
on new functions.

Unit Versions and Restoring Data

The following table tells when you can restore backup data that was saved in a Memory Cassette from a
G9SP-series Safety Controller for different unit versions of G9SP-series Safety Controllers.
Backup data (restore data) in Unit version of Executable?

Memory Cassette G9SP-series
Safety Controller

Data that is compatible with ver- | Ver. 1.0/Ver. 1.1 Executable

sion 1.0 or 1.1 Ver. 2.0 Executable
Data for version 2.0 Ver. 1.0/Ver. 1.1 Not executable (See note.)
Ver. 2.0 Executable

Note The data cannot be restored because the backup data uses new functions that are not supported by unit
version 1.0 or 1.1 of the G9SP-series Safety Controllers.

Function Additions and Changes for Unit Version Upgrades

This section describes additions and changes to supported functions for upgrades to the unit version of the
G9SP-series Safety Controllers.

Additions and Changes to Functional Specifications
The following table gives the unit versions of the G9SP-series Safety Controller and the versions of the G9SP
Configurator for each addition and change to the functional specifications.

Function Addition/ Unit G9SP Reference
change version | Configurator
version

Safety Input Setting multiple systems of OMRON Single | Addition Ver.2.0 |Ver.2.00 2-1-5 Safety
functions Beam Safety Sensors Inputs
Serial communi- | Setting the baud rate on a DIP switch on | Addition Ver.2.0 |Ver.2.00 2-1-1 Part
cations the front panel of the G9SP-series Safety Names and

Controller when using an RS-232C serial Indicators

communications port (CP1W-CIF01)
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B

backing up data, 162
building program, 85

C

configuration ID, 167
configuration lock, 143
configuration unlock, 144

cycle time, 53, 86

D

Device Monitor, 148
device password, 88, 137
diagnosis, 29, 37
discrepancy time, 30

dual channel evaluation, 30
Dual Channel Mode, 37

E

error log, 150

F

Force Mode, 155

force-set/force-reset, 155

I/O comments, 82, 84
I/0 tags, 84
input filters, 32

J

Jump tag, 85

M

Memory Cassette operations, 160

Index

o)

OFF delay, 32
ON delay, 32
operation log, 151

P

pages, 85

parameter password, 88

R

reaction time, 53
reports, 87

resetting, 136

restore prohibition, 164

restoring data, 164

returning to the out-of-box configuration, 136

S

Safety Input terminals, 82
Safety Output terminals, 82
safety response performance, 53
safety signature, 167

safety validation testing, 158
single/dual setting, 30, 37

system settings, 86

T

Test Mode, 30
test pulse evaluation, 29, 36

test source, 29

U

Unit Conduction Time, 150
unit configuration, 81
user testing, 158

user-defined function blocks, 85
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verification, 134

W

Watch Window, 153
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A manual revision code appears as a suffix to the catalog number on lower left corners of the front and back
covers of the manual.

Cat. No. Z922-E1-09

Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code

Date

Revised content

01

June 2010

Original production

02
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Added D40Z No-contact Switch, added descriptions, and corrected mistakes.

03

April 2011

Added information on Support Software versions and the S Mark.
Added descriptions and corrected mistakes.

04

June 2014

Added information on unit version upgrade.
Corrected mistakes and added descriptions.

05

July 2015

3-2 Reaction Times

Corrected the reaction times for OMRON Safety Sensors and Switches.
7-3 Ethernet Communications

Added precautions for correct use.

06

April 2016

Deleted Appendix C Calculated Values of PFD and PFH.
Added descriptions in Reaction Time Formula in 3-2 Reaction Times.

07

December 2016

Regulations and Standards
Updated the standards certification.
2-1-5 Safety Inputs

Corrected descriptions for the UM Safety Mats under Precautions for Correct
Use.

5-1-1 System Requirements and System Configuration

Updated the supported operating systems.

5-2-2 Installing the USB Driver

Made changes to reflect the revisions to the supported operating systems.

6-5-4 Starting the G9SP Configurator When Manipulating User-defined Function
Blocks

Made changes to reflect the revisions to the supported operating systems.

08

March 2021

Terms and Conditions Agreement

Updated descriptions under Suitability of Use.
Regulations and Standards

Added Conformance to KC Certification.

09

October 2022

Revisions for adding safety precautions regarding security.
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