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Introduction

Introduction

Thank you for purchasing an NJ-series CPU Unit.

This manual contains information that is necessary to use the NJ-series CPU Unit. Please read this
manual and make sure you understand the functionality and performance of the NJ-series CPU Unit
before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

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 introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.
» Personnel in charge of managing FA systems and facilities.

This manual is intended also for personnel with the following knowledge.

» For programming, the programming language specifications in international standard IEC 61131-3 or
Japanese standard JIS B 3503

« The contents of the SEMI E5, SEMI E30, and SEMI E37 documents

Applicable Products

This manual covers the following products.
* NJ-series SECS/GEM CPU Unit
» NJ501-1340
» Sysmac Studio Automation Software
+ SYSMAC-SE20100] version 1.10 or higher
* GEM Setting Tools, SECS/GEM Configurator
+ WS02-GCTLA1

Part of the specifications and restrictions for the CPU Units are given in other manuals. Refer to Rele-
vant Manuals on page 2 and Related Manuals on page 22.
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Relevant Manuals

Relevant Manuals

The following table provides the relevant manuals for the NJ-series CPU Units.
Read all of the manuals that are relevant to your system configuration and application before you use
the NJ-series CPU Unit.

Most operations are performed from the Sysmac Studio Automation Software. Refer to the Sysmac Stu-
dio Version 1 Operation Manual (Cat. No. W504) for information on the Sysmac Studio.

Manual
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Introduction to NJ-series Controllers [ J

Setting devices and hardware

Using motion control [

Using EtherCAT ([ [

Using EtherNet/IP [

Using the database connection service (]

Using GEM Services [

Software settings

Using motion control [

Using EtherCAT [ [

Using EtherNet/IP [

Using the database connection service (]

Using GEM Services [

Writing the user program

Using motion control [ [

Using EtherCAT [

Using EtherNet/IP [ [ [

Using the database connection service (]

Using GEM Services [

Programming error processing (]

Testing operation and debugging [

Using motion control [

Using EtherCAT [

Using EtherNet/IP [

Using the database connection service (]

Using GEM Services [

Learning about error management and A A A A A A A (]

corrections

1

Maintenance

Using motion control [

Using EtherCAT [

Using EtherNet/IP [

1.

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the error management concepts and an overview
of the error items. Refer to the manuals that are indicated with triangles for details on errors for the corresponding Units.
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Manual Structure

Page Structure

The following page structure is used in this manual.

Level 2 heading——

Level 3 heading——

A step in a procedure—
Indicates a procedure.

4 Installation and Wiring

—— 4-3 Mounting Units

4-3-1 Connecting Controller Components

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together
and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

T Join the Units so that the connectors fit exactly.

Hook

Hook holes
"

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
until they lock into place.

for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

enge

Manual name

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special I/O
Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
the adjacent Unit connectors.
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Manual Structure

Level 1 heading

—— Level 2 heading

~ Level 3 heading

Gives the current
headings.

— Page tab

Gives the number

of the main section.
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This illustration is provided only as a sample. It may not literally appear in this manual.
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Manual Structure

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

|1/| Precautions for Correct Use
Precautions on what to do and what not to do to ensure proper operation and performance.

aAdditional Information
Additional information to read as required.

This information is provided to increase understanding or make operation easier.

Version Information
Information on differences in specifications and functionality for CPU Units with different unit versions

and for different versions of the Sysmac Studio is given.

Note References are provided to more detailed or related information.

Precaution on Terminology

In this manual, “download” refers to transferring data from the Sysmac Studio to the physical Controller
and “upload” refers to transferring data from the physical Controller to the Sysmac Studio.

For the Sysmac Studio, synchronization is used to both upload and download data. Here, “synchronize”
means to automatically compare the data for the Sysmac Studio on the computer with the data in the
physical Controller and transfer the data in the direction that is specified by the user.

The streams and functions that are defined in SEMI E5-0707 (SEMI Equipment Communications Stan-
dard 2 Message Content (SECS-II)) are given as follows:

Function_name (Sstream_number,Ffunction number)

Example: Abort Transaction (S1,F0)
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Sections in this Manual

Sections in this Manual

SECS/GEM CPU Unit _
Capabilities Appendices
System Configuration and

Functional Configuration Index

GEM Service Design Procedure

Functions Related to All GEM Services

Host Connection Function

GEM Service Logs

Functionality Other Than the GEM Services

SN\

SECS/GEM Configurator

Troubleshooting

oo ~Jodofafo]nf
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship 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.

® Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS 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 intellectual property right.

® Buyer Remedy

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-com-
plying 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 shipment. Omron Companies
shall not be liable for the suitability or unsuitability or the results from the use of Products in combi-
nation with any electrical or electronic components, circuits, system assemblies or any other materi-
als or substances 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.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL 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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Terms and Conditions Agreement

Application Considerations

| suitability of Use

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 provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, 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 applica-
tion responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

I Programmable Products

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

Disclaimers

I Performance Data

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

I Change in Specifications

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 construction 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 consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

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

Safety Precautions

Refer to the following manuals for safety precautions.
* NJ-series CPU Unit Hardware User’s Manual (Cat No. W500)
* NJ/NX-series CPU Unit Software User’s Manual (Cat No. W501)
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Precautions for Safe Use

Refer to the following manuals for precautions for safe use.
* NJ-series CPU Unit Hardware User’s Manual (Cat No. W500)
* NJ/NX-series CPU Unit Software User’'s Manual (Cat No. W501)
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Precautions for Correct Use

Precautions for Correct Use

16

Refer to the following manuals for safety precautions.

NJ-series CPU Unit Hardware User’s Manual (Cat No. W500)
NJ/NX-series CPU Unit Software User’s Manual (Cat No. W501)

I Host Connection Function

Normal communications with the host may not be possible if incorrect settings are made for the host
connection function. Also, if you specify an incorrect host address, you may communicate with the
wrong host.

Make all settings carefully when you transfer the GEM setting data to the Controller.

The host connection function will not operate if the variables assigned to the host connection function
do not exist in the Controller. Also, the host connection function may not operate normally if the data
types of the variables are not correct.

Confirm that the variables assigned to the host connection function agree with the variables in the
Controller before you transfer the GEM setting data to the controller.

If you delete a variable used for the host connection function or change a variable name or data type,
make the same change in the variable assigned in the host connection function.

I Testing Operation

If you cannot connect to the host, check the value of the GEM_HSMSState (HSMS Communica-
tions Status) system-defined variable. If the value of  GEM_HSMSState is FALSE, check the Ether-
Net/IP settings and cable wiring to see if they are correct.

If you operate the system while connected to the host, use the Host Simulator to sufficiently check
functionality.

I Operation

If there are network problems during operation, the host will be disconnected and message commu-
nications will not be performed. Do not replace network devices or disconnect the LAN cable during
operation.

If an SD Memory Card is not inserted, the GEM Service logs and spool data will not be recorded.
Also, it will not be possible to upload or download the GEM setting data between the SECS/GEM
Configurator and the CPU Unit.

Inset an SD Memory Card to use the host connection function.

Stop the GEM Services before you replace the SD Memory Card. Do not upload or download the
GEM setting data between the SECS/GEM Configurator and the CPU Unit while you are replacing
the SD Memory Card.

Before you turn OFF the power supply to the Controller, execute the GEM_Shutdown instruction and
save the GEM Service logs and spool data to the SD Memory Card.

If you do not execute the GEM_Shutdown instruction before you turn OFF the power supply to the
Controller, the GEM Service logs and spool data may be corrupted.

To prevent loosing data for unexpected power interruptions, we recommend that you implement
countermeasures for power interruptions, such as installing an uninterruptible power supply.

I Unit Replacement

The GEM Service logs and spool data in the SD Memory Card are not backed up. If you replace the
CPU Unit, you cannot continue to use the previous GEM Service logs and spool data.
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Precautions for Correct Use

I SD Memory Card Replacement

If the end of the life of the SD Memory Card is detected, a SD Memory Card Life Exceeded event
occurs and the value of the SD Memory Card Life Warning Flag _ Card1Deteriorated changes to
TRUE. Save the data that is on the SD Memory Card and replace the SD Memory Card.

If you replace the SD Memory Card, any existing GEM Service logs and spool data are deleted. If
necessary, use the Log Viewer to back up the GEM Service logs to a computer.

Do not replace the SD Memory Card when the value of the _ GEM_SpoolingState (Spooling State)
system-defined variable is SPOOL ACTIVE. If you do, the sppl data will be deleted.

We recommend that you use a new SD Memory Card when you replace the SD Memory Card. If you
replace the SD Memory Card with one that was previously used, format it to delete any old files.
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Regulations and Standards

Regulations and Standards

Conformance to EC Directives

I Applicable Directives

* EMC Directives
* Low Voltage Directive

I Concepts

® EMC Directive

OMRON devices that comply with EC Directives also conform to the related EMC standards so that
they can be more easily built into other devices or the overall machine. The actual products have
been checked for conformity to EMC standards.*
Whether the products conform to the standards in the system used by the customer, however, must
be checked by the customer. EMC-related performance of the OMRON devices that comply with EC
Directives will vary depending on the configuration, wiring, and other conditions of the equipment or
control panel on which the OMRON devices are installed. The customer must, therefore, perform
the final check to confirm that devices and the overall machine conform to EMC standards.
* Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN 61131-2

EMI (Electromagnetic Interference): EN 61131-2

(Radiated emission: 10-m regulations).

® Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 VAC and 75 to 1,500 VDC meet the
required safety standards. The applicable directive is EN 61131-2.

® Conformance to EC Directives

The NJ-series Controllers comply with EC Directives. To ensure that the machine or device in which
the NJ-series Controller is used complies with EC Directives, the Controller must be installed as fol-
lows:

» The NJ-series Controller must be installed within a control panel.
* You must use reinforced insulation or double insulation for the DC power supplies connected to
DC Power Supply Units and I/O Units.

» NJ-series Controllers that comply with EC Directives also conform to the Common Emission Stan-
dard (EN 61000-6-4). Radiated emission characteristics (10-m regulations) may vary depending
on the configuration of the control panel used, other devices connected to the control panel, wir-
ing, and other conditions.

You must therefore confirm that the overall machine or equipment complies with EC Directives.
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Regulations and Standards

Conformance to KC Standards

Observe the following precaution if you use NX-series Units in Korea.
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Class A Device (Broadcasting Communications Device for Office Use)

This device obtained EMC registration for office use (Class A), and it is intended to be used in places
other than homes.

Sellers and/or users need to take note of this.

Conformance to Shipbuilding Standards

The NJ-series Controllers comply with the following shipbuilding standards. Applicability to the ship-
building standards is based on certain usage conditions. It may not be possible to use the product in
some locations. Contact your OMRON representative before attempting to use a Controller on a
ship.

I Usage Conditions for NK and LR Shipbuilding Standards

» The NJ-series Controller must be installed within a control panel.

» Gaps in the door to the control panel must be completely filled or covered with gaskets or other
material.

» The following noise filter must be connected to the power supply line.

Noise Filter
Manufacturer Model
Cosel Co., Ltd. TAH-06-683

Software Licenses and Copyrights

This product incorporates certain third party software. The license and copyright information associ-
ated with this software is available at http://www.fa.omron.co.jp/nj_info_e/.
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Versions

Versions

Hardware and software versions are used to manage NJ-series Units. You can check versions on the
ID information indications or with the Sysmac Studio.

Types of Versions

There are two types of versions: the unit version and the GEM Service version. These versions are
managed separately, so either version can be updated without updating the other version.

® Unit Version

The unit version applies to the hardware and software in the Unit. The unit version is updated each
time there is a change in hardware or software specifications. Even when two Units have the same
model number, they will have functional or capability differences if they have different unit versions.

® GEM Service Version
The GEM Service version gives the version of the GEM Services that are implemented in the
SECS/GEM CPU Unit. The GEM Service version is updated when there are changes to the specifi-
cations for the GEM Services.
Checking Versions

You can check versions on the ID information indications or with the Sysmac Studio.

I Checking Versions on ID Information Indications
The version is given on the ID information indication on the side of the product.
The ID information on the NJ-series NJ501-1340 CPU Unit is shown below.

,+ |ID information indication

Model number Unit version

GEM Service
version

PORT1 MAC ADDRESS DDDDDDDDDDDD
PORT2 MAC ADDRESS \000000000000 &

Lot number Serial number MAC address
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Versions

I Confirming Versions with the Sysmac Studio

You can use the Sysmac Studio to check versions.

® Checking the Unit Version of a Unit

You can use the Unit Production Information while the Sysmac Studio is online to check the unit ver-
sion of a Unit. You can do this for the CPU Unit, CJ-series Special I/O Units, and CJ-series CPU Bus
Units. You cannot check the unit versions of CJ-series Basic I/0 Units with the Sysmac Studio.

Use the following procedure to check the unit version.

1 Double-click CPU/Expansion Racks under Configurations and Setup in the Multiview
Explorer. Or, right-click CPU/Expansion Racks under Configurations and Setup and select
Edit from the menu.

The Unit Editor is displayed.

2 Right-click any open space in the Unit Editor and select Production Information.

The Production Information Dialog Box is displayed.

3 Click the Show Detail or Show Outline Button at the lower right of the Production Information
Dialog Box.

The view will change between the production information details and outline.

L ™
Production information ﬂ

Model information | Lot number |
MN1501-1340 Ver.1.09 04X13
GEM Ver.1.00
Hardware version: GG D D D
l’ Production information g* Software version
SYSTEM : 1.09.00 44438
BOOT : 20140605
IOPFP : B-3-0
IOPFW : 1.19
Runtime : 788
GEM : 1.00.00

Model information | Lot number

N1501-1340 Ver.1.09

Output file Show Outline

Output file Show Detail

Close Close

Outline View Detail View

The information that is displayed is different for the Outline View and Detail View. The Detail View
displays the unit version and GEM Service version. The Outline View displays only the unit version.

Unit Versions of CPU Units and Sysmac Studio Versions

The functions that are supported depend on the unit version of the NJ-series CPU Unit. The version
of Sysmac Studio that supports the functions that were added for an upgrade is also required to use
those functions.

For functions that are shared with the NJ-series CPU Units, refer to the NJ/NX-series CPU Unit Sofft-
ware User’s Manual (Cat. No. W501) for the relationship between the unit versions of the CPU Units
and the Sysmac Studio versions, and for the functions that are supported by each unit version.
Refer to A-6-3 Relationship between Unit Version and Sysmac Studio Version for the relationship
between the unit versions of the SECS/GEM CPU Unit and the Sysmac Studio versions.
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Related Manuals

Related Manuals

The followings are the manuals related to this manual. Use these manuals for reference.

Manual name Cat. No. | Model numbers Application Description
NJ-series CPU Unit W500 NJ501-0000 Learning the basic specifi- An introduction to the entire NJ-series system is
Hardware User’s Manual NJ301-0000 | cations of the NJ-series provided along with the following information on
NJ101-0000 | CPU Units, including intro- | the CPU Unit.
ductory information, design- | . Features and system configuration
ing, installation, and .
maintenance. Mainly hard- * Introduction .
ware information is pro- « Part names and functions
vided. » General specifications
* Installation and wiring
* Maintenance and inspection
Use this manual together with the NJ-series CPU
Unit Software User’s Manual (Cat. No. W501).
NJ/NX-series CPU Unit W501 NX701-0000 | Learning how to program The following information is provided on a Control-
Software User’s Manual NJ501-0000 | and set up an NJ/NX-series | ler built with an NJ/NX-series CPU Unit.
NJ301-0000 CPU Unit. Mainly software « CPU Unit operation
NJ101-0000 information is provided. . CPU Unit features
« Initial settings
* Programming based on IEC 61131-3 language
specifications
Use this manual together with the NJ-series CPU
Unit Hardware User’s Manual (Cat. No. W500).
NJ/NX-series Instruc- W502 NX701-0000 | Learning detailed specifica- | The instructions in the instruction set (IEC 61131-3
tions Reference Manual NJ501-0000 | tions on the basic instruc- specifications) are described. When program-
NJ301-0000 | tions of an NJ/NX-series ming, use this manual together with the NJ-series
NJ101-0000 | CPU Unit. CPU Unit Hardware User’s Manual (Cat. No.
W500) and NJ/NX-series CPU Unit Software
User’s Manual (Cat. No. W501).
NJ/NX-series CPU Unit W507 NX701-0000 | Learning about motion con- | The settings and operation of the CPU Unit and
Motion Control User’s NJ501-0000 | trol settings and program- programming concepts for motion control are
Manual NJ301-00000 | ming concepts. described. Use this manual together with the NJ-
NJ101-0000 series CPU Unit Hardware User’s Manual (Cat.
No. W500) and NJ/NX-series CPU Unit Software
User’s Manual (Cat. No. W501).
NJ/NX-series Motion W508 NX701-0000 | Learning about the specifi- | The motion control instructions are described.
Control Instructions NJ501-00000 | cations of the motion control | When programming, use this manual together with
Reference Manual NJ301-0000 instructions that are pro- the NJ-series CPU Unit Hardware User’s Manual
NJ101-0000 | vided by OMRON. (Cat. No. W500), NJ/NX-series CPU Unit Software
User’s Manual (Cat. No. W501) and NJ/NX-series
CPU Unit Motion Control User’s Manual (Cat. No.
W507).
NJ/NX-series CPU Unit W505 NX701-0000 | Using the built-in EtherCAT | Information on the built-in EtherCAT port is pro-
Built-in EtherCAT® Port NJ501-0000 | port on an NJ/NX-series vided. This manual provides an introduction and
User’s Manual NJ301-0000 | CPU Unit. provides information on the configuration, features,
NJ101-0000 and setup.
Use this manual together with the NJ-series CPU
Unit Hardware User’s Manual (Cat. No. W500) and
NJ/NX-series CPU Unit Software User’s Manual
(Cat. No. W501).
NJ/NX-series CPU Unit W506 NX701-0000 | Using the built-in Ether- Information on the built-in EtherNet/IP port is pro-
Built-in EtherNet/IP™ NJ501-00008 | Net/IP port on an NJ/NX- vided. Information is provided on the basic setup,
Port User’s Manual NJ301-0000 | series CPU Unit. tag data links, and other features.
NJ101-0000 Use this manual together with the NJ-series CPU
Unit Hardware User’s Manual (Cat. No. W500) and
NJ/NX-series CPU Unit Software User’s Manual
(Cat. No. W501).
NJ-series Database W527 NJ501-1020 Using the database connec- | Describes the database connection service.

Connection CPU Units
User’s Manual

tion service with NJ-series
Controllers
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Related Manuals

Manual name Cat. No. | Model numbers Application Description
NJ-series SECS W528 NJ501-1340 Using the GEM Services Information is provided on the GEM Services.
Connection CPU Units with NJ-series Controllers
User’s Manual
NJ/NX-series W503 NX701-0000 | Learning about the errors Concepts on managing errors that may be
Troubleshooting Manual NJ501-00000 | that may be detected in an | detected in an NJ/NX-series Controller and infor-
NJ301-00000 | NJ/NX-series Controller. mation on individual errors are described.
NJ101-0000 Use this manual together with the NJ-series CPU
Unit Hardware User’s Manual (Cat. No. W500) and
NJ/NX-series CPU Unit Software User’s Manual
(Cat. No. W501).
Sysmac Studio Version 1 | W504 SYSMAC- Learning about the operat- | Describes the operating procedures of the Sysmac
Operation Manual SE20000 ing procedures and func- Studio.

tions of the Sysmac Studio.
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Terminology

Terminology

Term

Description

controller variable

A variable that is registered on the SECS/GEM Configurator and can be imported
and exported between the SECS/GEM Configurator and the Sysmac Studio.

GEM

An acronym for Generic Equipment Model.

GEM capability

An operation that is executed by the equipment and specified in the GEM. All oper-
ations are executed using SECS-Il message sequences and scenarios through the
communications interface.

GEM instruction

An instruction that is related to the GEM Services. GEM instructions are used in the
user program in the same way as other instructions.

GEM Service logs

Functionality to record the operation of the GEM Services. The following logs are
recorded: a SECS message log, an HSMS communications log, and an execution
log. All of the logs are recorded on an SD Memory Card.

GEM Services

Functionality based on SECS/GEM standard for host communications, GEM capa-
bility execution, communications logging, etc.

GEM setting data

Data required for the GEM Services to operate.

GEM Setting Tool

A generic name for Support Software for the SECS/GEM CPU Unit. The Log
Viewer and SECS/GEM Configurator are included.

host

A computer that performs communications with SECS-compliant equipment, col-
lects equipment data, and sends equipment commands.

A system consisting of ERP, MES, etc., in a semiconductor manufacturing system.
The overall system consists of the host and manufacturing equipment.

host connection function

A function to connect to a host based on SECS/GEM standards.

HSMS

An acronym for High-speed SECS Message Services. This communications proto-
col uses Ethernet as the physical layer and TCP/IP as the transport layer.

link variable A variable that is used to pass data between a host connection function item and
the user program.
Log Viewer A Support Software application that is used to view logs recorded in the

SECS/GEM CPU Unit on a computer screen.

primary message

A SECS message with an odd-number function code. A primary message is sent at
the beginning of a transaction.

secondary message

A SECS message with an even-number function code. A secondary message is
sent in response to a primary message.

SECS

An acronym for Semiconductor Equipment Communications Standard. A communi-
cations standard that was created for communications between semiconductor
manufacturing equipment and a host.

SECS-II

SEMI standard E5. The same as SEMI Equipment Communications Standard 2
Message Content (SECS-II).

This standard defines the formats and meanings of the messages that are sent
between the host and equipment. Messages are organized functionally by streams
and assigned codes. Functions are assigned within each stream. The combination
of the stream and function identifies a message.

SECS/GEM

An industry standard for communications between a host and manufacturing equip-
ment in a semiconductor manufacturing system.

SECS/GEM Configurator

A Support Software application that is used to set GEM setting data and
upload/download data to/from a SECS/GEM CPU Unit.
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Term

Description

SEMI

An acronym for Semiconductor Equipment and Materials International. SEMI is an
international trade association that provides manufacturing equipment, materials,
and related services to the semiconductor, FPD, nanotechnology, MEMS, solar
power, and other industries.

stream and function

Identifiers of the contents of messages between host and equipment defined by
SECS-II.

Note This manual uses terminology defined in SEMI standards. Refer to the SEMI standards for details on the
above terms and for information on terms that are not given above.
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the

manual.

Cat. No. | W528-E1-02]

t

Revision code

Revision code Date Revised content
01 September 2014 | Original production
02 April 2016 » Added information on the NX701-CJOCC and NJ101-

OoOoo.
» Added version information.
» Corrected mistakes.
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SECS/GEM CPU Unit Capabilities

A SECS/GEM CPU Unit is an NJ-series Standard CPU Unit that provides GEM Ser-
vices. This section describes the capabilities that are provided by the GEM Services.

1-1 SECS/GEM CPU Unit Features

1-2 Standard Compliance of the SECS/GEM CPU Unit
1-2-1  SEMI Standard Compliance
1-2-2  SECS/GEM Standard Compliance
1-2-3  Supported SECS Messages
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1-1

SECS/GEM CPU Unit Features

The SYSMAC NJ-series Controllers are next-generation machine automation controllers that provide
the functionality and high-speed performance that are required for machine control.

They provide the safety, reliability, and maintainability that are required of industrial controllers.

The NJ-series Controllers provide the functionality of previous OMRON PLCs, and they also provide
the functionality that is required for motion control. Synchronized control of I/O devices on high-speed
EtherCAT can be applied to safety devices, vision systems, motion equipment, discrete 1/0, and more.

OMRON offers the new Sysmac Series of control devices designed with unified communications speci-
fications and user interface specifications. The NJ-series Machine Automation Controllers are part of
the Sysmac Series. You can use them together with EtherCAT slaves, other Sysmac products, and the
Sysmac Studio Automation Software to achieve optimum functionality and ease of operation. With a
system that is created from Sysmac products, you can connect components and operate the system
through unified concepts and usability.

In the same way as the NJ-series Standard CPU Units, the SECS/GEM CPU Unit supports the pro-
gramming languages defined in IEC 61131-3. It also provides GEM Services that can implement
streams and functions defined in the SEMI SECS/GEM standard.

® Processing Communications between Semiconductor Equipment Control
Processes and a Host

The SECS/GEM CPU Unit provides both the functionality of an NJ-series Standard CPU Unit and
functionality compliant with the SECS/GEM standard to enable processing communications
between semiconductor equipment control processes and a host with just one Controller.

Semiconductor manufacturing equipment

éil-
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SECS messages
SECS/GEM CPU Unit

® Programming without Worrying about SECS Message Formats

A host connection function handles SECS messages between the host and equipment so you do
not have to handle it directly in the user program. The host connection function is one of the GEM
Services. It is located between the host and user program and transmits commands sent from the
host to the user program and transmits commands from the user program to the host.

Therefore, the user does not need to interpret SECS messages sent from the host or prepare SECS
message formats to send to the host.

For example, the following procedure is used to execute a host command using the remote com-
mand GEM capability.

1 The host sends Host Command Send (S2,F41).

2 The host connection function interprets the SECS message and informs the user program that a
host command was received.

3 The user processes the host command.
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4 When processing is completed, the user executes the Acknowledge Host Command g
(GEM_AckHostCmd) GEM instruction. m

5 The host connection function returns Host Command Acknowledge (S2,F42). g
5

Commands from the user program to the host connection function are performed with special GEM ﬁ g':'

(7

instructions. Information between the user program and host connection function is passed using
special variables called link variables.

SECS/GEM CPU Unit

User program Host connection function
Communications
; with host
_| l_ _O Instructions _
\ariables -t

® User-defined Messages to Expand GEM Capabilities

In addition to the SECS messages defined in the SECS/GEM standard, the SECS/GEM CPU Unit
supports user-defined messages that are uniquely set by the user. This allows you to flexibly imple-
ment functions for unique user semiconductor equipment.

® Setting GEM Setting Data with the SECS/GEM Configurator

To use a SECS/GEM CPU Unit, you use the standard Sysmac Studio Support Software for
NJ-series Controllers, but you also use special Support Software called the SECS/GEM Configura-
tor to make settings related to the GEM. You create the GEM setting data with the SECS/GEM Con-
figurator and then transfer it to the SECS/GEM CPU Unit.

® Work Separation for Host Communications Design and Control Sequence
Design
To execute an application with a SECS/GEM CPU Unit, you must design communications with the
host and you must design the control sequences, including 1/0 controls. Both of these can be per-

formed in parallel because settings for host communications are performed on the SECS/GEM Con-
figurator and control sequence programming is performed on the Sysmac Studio.

® Complete Logging Functions

The SECS/GEM CPU Unit records three different logs on an SD Memory Card. You can check
these logs from the Log Viewer or from the user program. Checking the logs simplifies troubleshoot-
ing when unintended operation occurs when building or operating the system.

+ The SECS message log records the SECS messages sent between the host and equipment.

* The HSMS communications log records HSMS communications executed between the host and
equipment.

» The execution log records GEM instruction execution in the user program and the writing of
shared variables by the host connection function.
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1-2 Standard Compliance of the
SECS/GEM CPU Unit

The SECS/GEM CPU Unit complies with SEMI and SECS/GEM standards.

1-2-1 SEMI Standard Compliance

The SECS/GEM CPU Unit complies with the following SEMI standards.

Standard number Standard name

E37-0303 High-speed SECS Message Services (HSMS) Generic Services

E37.1-0702 High-speed SECS Message Services Single-session Mode (HSMS-SS
or HSMS-SSS)

E5-0707 SEMI Equipment Communications Standard 2 Message Content
(SECS-II)

E30-0307 Generic Model for Communications and Control of Manufacturing Equip-
ment (GEM)"

*1. E42 recipes, large process programs, and E139 recipes are not supported.

1-2-2 SECS/GEM Standard Compliance

The SECS/GEM CPU Unit complies with the following SECS/GEM standards.

GEM compliance

Fundamental GEM requirement Implemented GEM compliant
State models M Yes [1 No B Yes [J No
Equipment processing states M Yes [1 No
Host-initiated S1,F13/F14 scenario M Yes [0 No
Event notification B Yes (1 No
On-line identification B Yes [1 No
Error messages M Yes [ No
Control (operator-initiated) B Yes [J No
Documentation B Yes (1 No

Additional capabilities Implemented GEM compliant
Establish communications B Yes [1 No B Yes [1 No
Dynamic event report configuration B Yes [1 No B Yes [1 No
Variable data collection M Yes (1 No B Yes [J No
Trace data collection M Yes [1 No B Yes [J No
Status data collection B Yes (1 No M Yes [ No
Alarm management B Yes [1 No B Yes [1 No
Remote control B Yes [1 No B Yes [1 No
Equipment constants B Yes [1 No B Yes [1 No
Process recipe management M Yes (1 No Process programs

B Yes [J No
E42 recipes
] Yes B No
E139 recipes
] Yes B No
Material movement B Yes (1 No B Yes [ No
Equipment terminal services M Yes (1 No M Yes [1 No
Clock B Yes (1 No B Yes [J No
Limits monitoring B Yes [1 No B Yes [1 No
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GEM compliance @

Fundamental GEM requirement Implemented GEM compliant 8
Spooling B Yes [J No B Yes [J No o
Control (host-initiated) B Yes [J No B Yes [J No §
e

c

=

1-2-3 Supported SECS Messages

The SECS messages that are supported by the SECS/GEM CPU Unit are listed in the following table.
In addition to these SECS messages, the use of user-defined messages is also supported.

Communica- R
Stream Function tlon::d::scttlon Function name B
E: Equipment (éJ
Sx FO HoE Abort Transaction §
S1: F1 HoE Are You There Request &
Equipment Status | F2 HeE On Line Data ﬁ
F3 H—E Selected Equipment Status Request 2
F4 H«E Selected Equipment Status Data g
F11 H—E Status Variable Namelist Request %
F12 H«E Status Variable Namelist Reply @
F13 HoE Establish Communications Request
F14 HoE Establish Communications Request Acknowledge
F15 H—E Request OFF-LINE
F16 H«E OFF-LINE Acknowledge
F17 H—E Request ON-LINE
F18 H«E ON-LINE Acknowledge
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Communica-
Stream Function tions direction Function name
H: Host
E: Equipment
S2: F13 H—E Equipment Constant Request
Equipment Control | F14 H«E Equipment Constant Data
and Diagnostics F15 H—E New Equipment Constant Send
F16 H—E New Equipment Constant Acknowledge
F17 HoE Date and Time Request
F18 HoE Date and Time Data
F23 H—E Trace Initialize Send
F24 H«E Trace Initialize Acknowledge
F25 H—E Loopback Diagnostic Request
F26 H«E Loopback Diagnostic Data
F29 H-E Equipment Constant Namelist Request
F30 H«E Equipment Constant Namelist
F31 H—E Date and Time Set Request
F32 H«E Date and Time Set Acknowledge
F33 H—-E Define Report
F34 H«E Define Report Acknowledge
F35 H—-E Link Event Report
F36 H«E Link Event Report Acknowledge
F37 H—E Enable/Disable Event Report
F38 H«E Enable/Disable Event Report Acknowledge
F39 H—E Multi-block Inquire
F40 H«E Multi-block Grant
F41 H—-E Host Command Send
F42 H«E Host Command Acknowledge
F43 H—-E Reset Spooling Streams and Functions
F44 H«E Reset Spooling Acknowledge
F45 H—E Define Variable Limit Attributes
F46 H«E Variable Limit Attribute Acknowledge
F47 H—E Variable Limit Attribute Request
F48 H«E Variable Limit Attributes Send
F49 H—-E Enhanced Remote Command
F50 H«E Enhanced Remote Command Acknowledge
S5: F1 H«E Alarm Report Send
Exception Han- F2 H-E Alarm Report Acknowledge
dling F3 H—E Enable/Disable Alarm Send
F4 H«E Enable/Disable Alarm Acknowledge
F5 H—E List Alarms Request
F6 H«E List Alarms Data
F7 H—-E List Enabled Alarm Request
F8 H«E List Enabled Alarm Data
S6: F1 H«E Trace Data Send
Data Collection F2 H—E Trace Data Acknowledge
F11 H«E Event Report Send
F12 H—-E Event Report Acknowledge
F15 H-E Event Report Request
F16 H—E Event Report Data
F19 H—-E Individual Report Request
F20 H«E Individual Report Data
F23 H—-E Request Spooled Data
F24 H«E Request Spooled Data Acknowledgement Send
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Communica-
Stream Function tions direction Function name
H: Host
E: Equipment
S7: F1 HoE Process Program Load Inquire
Process Program | F2 H«E Process Program Load Grant
Management F3 HoE Process Program Send
F4 HeE Process Program Acknowledge
F5 HoE Process Program Request
F6 HoE Process Program Data
F17 H—E Delete Process Program Send
F18 H«E Delete Process Program Acknowledge
F19 H—E Current EPPD Request
F20 H«E Current EPPD Data
F23 HeE Formatted Process Program Send
F24 HeE Formatted Process Program Acknowledge
F25 HoE Formatted Process Program Request
F26 HeE Formatted Process Program Data
F27 H«E Process Program Verification Send
F28 H—-E Process Program Verification Acknowledge
S9: F1 H<E Unrecognized Device ID
System Errors F3 H«E Unrecognized Stream Type
F5 H«E Unrecognized Function Type
F7 H«E lllegal Data
F9 H«E Transaction Timer Timeout
F11 H—E Data Too Long
F13 H«E Conversation Timeout
S10: F1 H«E Terminal Request
Terminal Services | F2 H—E Terminal Request Acknowledge
F3 H—-E Terminal Display, Single
F4 H«E Terminal Display, Single Acknowledge
F5 H—-E Terminal Display, Multi-block
F6 H«E Terminal Display, Multi-block Acknowledge
F7 H«E Multi-block Not Allowed
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System Configuration and Func-

tional Configuration
I

This section describes the system configuration of an NJ-series Controller in which a
SECS/GEM CPU Unit is connected and the functional configuration of the SECS/GEM
CPU Unit. It also introduces the GEM Services, which are the most characteristic func-
tional configuration element of the SECS/GEM CPU Unit.

2-1 System Configuration .......... ... . i it 2-2
2-2 Functional Configuration of SECS/GEM CPUUnit ................... 2-5
2-3 Overview of GEM Service Operation ............... ..ot 2-7
2-3-1 SECS Messages When Host Sends the Primary Message ............... 2-7
2-3-2 SECS Messages When Equipment Sends the Primary Message .......... 2-11
2-3-3  Link Variables . ...... ... . 2-14
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2-1

System Configuration

The I/0O ports of a SECS/GEM CPU Unit are the same as the 1/O ports of an NJ-series Standard CPU
Unit. Therefore, the connection methods for EtherCAT slaves and HMIs are the same as an NJ-series
Controller in which a Standard CPU Unit is connected.

A typical system configuration for an NJ-series Controller in which a SECS/GEM CPU Unit is connected
is shown below.

Computer (GEM
Setting Tools)

Ethernet network

Equipment

oooo LHUB
T Peripheral USB port 2l
SECS/GEM CPU Unit eriphera po Computer

(Sysmac Studio)
\ Built-in EtherNet/IP port

SD Memory

./ Card

T
UPS (uninterruptible
power supply)

EtherCAT slaves

® Host

The host computer performs communications with the equipment, collects data from the equipment,
and sends commands to the equipment.

® Equipment

The equipment manufacturers semiconductors, FPDs, etc. It performs communications with the
host. The NJ-series Controller in which a SECS/GEM CPU Unit is connected is mounted in the
equipment.

® SECS/GEM CPU Unit

The SECS/GEM CPU Unit is an NJ-series NJ501-1300 Standard CPU Unit to which GEM Services
were added. The GEM Services provide functionality defined in the SECS/GEM standard. There-
fore, the dimensions, power consumption, operating environment, 1/O ports, functions, and other
capabilities of the SECS/GEM CPU Unit are the same as the NJ501-1300 except for the specifica-
tions for the SECS/GEM standard. There is no NJ501-1300 functionality that is not supported by the
NJ501-1340.

For NJ501-1300 specifications, refer to the NJ-series CPU Unit Hardware User’s Manual (Cat. No.
W500) and NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501).
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The unique specifications of the SECS/GEM CPU Unit are introduced below.

Item Description
Model number NJ501-1340
Versions Both a unit version and a GEM Service version are managed.”
GEM Services Functionality based on SECS/GEM standard for host communica-
tions, GEM Service logging, etc.
SECS message | Applicable port Built-in EtherNet/IP port
communications | Communications pro- | TCP/IP
tocol

Applicable standards | HSMS-SS
Number of connected | 1

hosts
Maximum message 2562
length [Kbytes]
*1. Refer to Versions on page 20 for the methods to check the versions.

*2. The maximum length of a SECS message for process program management is 257 Kbytes.

® SD Memory Cards

The SECS/GEM CPU Unit supports the same SD Memory Cards as the NJ-series Standard CPU
Units. The GEM Service logs and spool data used in the GEM Services are stored on an SD Mem-
ory Card. You can insert an SD Memory Card in the SECS/GEM CPU Unit.

® Built-in EtherNet/IP Port

The SECS/GEM CPU Unit has the same built-in EtherNet/IP port as on an NJ-series Standard CPU
Unit. It is used to perform communications with the host. Host communications for the GEM Ser-
vices operate as one TCP/IP function of the built-in EtherNet/IP. You can use the other functions of
the built-in EtherNet/IP, such as tag data links, at the same time as the GEM Services.

El Precautions for Correct Use

If you use the Network Configurator with the SECS/GEM CPU Unit, set the CPU Unit model on
the Network Configurator to the NJ501-1300.

® Built-in EtherCAT Port

The SECS/GEM CPU Unit has the same built-in EtherCAT port as on an NJ-series Standard CPU
Unit. It is not directly related to the GEM Services.

® GEM Setting Tools

“GEM Setting Tools” is a generic name that includes the SECS/GEM Configurator that you use to
create the setting data for the GEM Services and the Log Viewer that you use to display the GEM
Service logs. The GEM Setting Tool Support Software is independent of the Sysmac Studio Support
Software. The computer in which the GEM Setting Tools are installed is connected to the built-in
EtherNet/IP port on the SECS/GEM CPU Unit.

You can install the SECS/GEM Configurator and the Sysmac Studio on the same computer.

The basic specifications of the GEM Setting Tools are given in the following table.

Item Specification
Name SECS/GEM Configurator
Model number WS02-GCTL1
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Item Specification
Connection port on SECS/GEM CPU Unit Built-in EtherNet/IP port or peripheral USB port
Number of connected Units 1
Communications protocol TCP/IP
Communications port Always 9700.
Data transfer method FTP

The SECS/GEM Configurator provides the following functionality.
+ Creating, editing, and saving GEM setting data

» Uploading and downloading GEM setting data

» Importing and exporting controller variables

* Creating SML files

EI Precautions for Correct Use

The contents of the GEM setting data that is uploaded with the SECS/GEM Configurator is the
same as the contents of the GEM setting data that was previously downloaded with the
SECS/GEM Configurator. Even if the settings in the downloaded GEM setting data were
changed by the user program or host, the changes will not be reflected in the uploaded GEM
setting data.

The Log Viewer provides the following functionality.
» Uploading GEM Service logs

 Displaying GEM Service logs

» Outputting GEM Service log files

Sysmac Studio

You use the same Sysmac Studio Support Software with the SECS/GEM CPU Unit as you do with
an NJ-series Standard CPU Unit. The computer in which the Sysmac Studio is installed is connected
to the peripheral USB port or built-in EtherNet/IP port on the SECS/GEM CPU Unit.

The SECS/GEM CPU Unit is supported by Sysmac Studio version 1.10 or higher. The following
functionality is enabled if you select the model number of the SECS/GEM CPU Unit (NJ501-1340) in
Select Device Area of Project Properties Dialog Box.

* Using system-defined variables related to GEM
» Using GEM instructions
+ Adding GEM setting data in the data to back up

UPS

A UPS is an uninterruptible power supply. It provides power to the SECS/GEM CPU Unit during
power interruptions until the power supply to the SECS/GEM CPU Unit can be turned OFF safely.
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2-2 Functional Configuration of
SECS/GEM CPU Unit

The functional configuration of the SECS/GEM CPU Unit is shown in the following figure.

\

SECS/GEM CPU Unit

-

IN39D/SD3S 0 uoeinbyuo) [euonauny z-z

yun Ndd

/ GEM Services \ ( \
(1) (1) (2) Host connection function (6)
User Link variables @) Gem GEM Service| - (f) Vi
program |- > capabilities | logs og Viewer
(12) ]
Transaction !} (7)
 Processing Flag (4) [ SECS message Spool (15)
(13) communications processing file GEM setting (9)
~——
Interlock variables Y \___________ J|data SECS/GEM
- 5 / - "~ Configurator
(14) () | Hsws communications I\
GEM instructions processing

J
(10)

User program variable definitions and algorithms

—

» Sysmac Studio

Ethernet network

-}

Importing and

exporting variables

» Host

The elements in the above figure are described in the following table. Refer to the reference pages for
detailed information on the elements.

No.

Element

Description

Reference

(1)

User program

The user program is the same as for an
NJ-series Standard CPU Unit.

@)

Host connection function

This software handles SECS messages with
the host and exchanges data with the user
program.

5-1 Basic Processing of the
Host Connection Function
on page 5-3

©)

GEM capabilities

This software processes the GEM capabili-
ties.

5-5 GEM Capabilities on
page 5-26

4)

SECS message commu-
nications processing

This software processes SECS message
communications.

®)

HSMS communications
processing

This software processes HSMS communica-
tions.

5-2 HSMS Communica-
tions on page 5-14

(6)

GEM Service logs

This is a generic name for the HSMS com-
munications log, SECS message log, and
execution log.

Section 6 GEM Service
Logs

(7) Spool file The spool file contains SECS messages that | 5-5-20 Spooling on page
were queued for the GEM spooling capabil- | 5-96
ity while communications were not being
performed between the host and equipment.

(8) Log Viewer This Support Software displays the contents | 6-3 Log Viewer Operations

of the GEM Service logs.

on page 6-6

©)

SECS/GEM Configurator

This Support Software is used to set the
GEM setting data.

Section 8 SECS/GEM Con-
figurator
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No.

Element

Description

Reference

(10)

Sysmac Studio

This Support Software is used to perform
settings and programming for NJ-series
CPU Units. You can import and export user
program variable definitions to share them
between the Sysmac Studio and the
SECS/GEM Configurator.

(11)

Link variables

These variables are used to share informa-
tion between the user program and host
connection function.

2-3-3 Link Variables on
page 2-14

(12)

Transaction processing
flag

This variable is used by the host connection
function to tell the user program that a
SECS message was received from the host.

5-1-3 Transaction Process-
ing on page 5-6

(13)

Interlock variables

These variables are used to prohibit execu-
tion of commands output to the host connec-
tion function from the host.

5-1-4 Checking the Num-
ber of Buffered SECS Mes-
sages on page 5-12

(14)

GEM instructions

These special instructions are used for the
GEM Services.

A-1 GEM Instructions on
page A-3

(15)

GEM setting data

This setting data is related to the GEM Ser-
vices.
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2-3 Overview of GEM Service Operation

The GEM Services perform SECS message communications with the host according to the
SECS/GEM standard. There are the following two types of SECS messages exchanged between the
host and equipment.

+ SECS messages when host sends the primary message
+ SECS messages when equipment sends the primary message

uonesadQ 991IAI8S INTIO JO MBIAIBAQ £-Z

From the viewpoint of the processing performed by the equipment, there are the following two types of
SECS messages.

+ SECS messages processed by the GEM services alone
+ SECS messages processed jointly by the GEM services and user program

If processing is performed jointly by the GEM Services and user program, the variables that are used to
pass data between the GEM Services and the user program are called link variables.

2-3-1 SECS Messages When Host Sends the Primary Message
When the host sends the primary message, the GEM Services receive the message and interpret it.

Some SECS messages are processed just by the GEM Services and some are processed jointly by the
GEM Services and user program.

I SECS Messages Processed by the GEM Services Alone

After the GEM Services receive the SECS message from the host, the message is processed automat-
ically without notifying the user program. Therefore, you do not have to perform any processing in the
user program.

SECS Messages Processed Jointly by the GEM Services and User
Program

obesso\ Alewld ay) Spuss 1SoH usyp) sebesssiy SO3IS L-€-2

The processing performed by the GEM Services and user program is as follows:
The GEM Services receive the primary message from the host.

The GEM Services use the transaction processing flag to notify the user program that a SECS
message was received.

The user program performs the required processing for the SECS message.

The user program uses a GEM instruction to notify the GEM Services that it performed the pro-
cessing.

A AW N=

The GEM Services return a secondary message.

If an interlock variable is used to prohibit the execution of processing, the GEM Services do not notify
the user program. The GEM Services automatically return a secondary message saying that the execu
tion of processing is not permitted.

The primary SECS messages that the host can send are listed in the following table. The table also tells
if processing is performed by the GEM Services alone or jointly by the GEM Services and user pro-
gram, and the table gives any related transaction processing flag and interlock variables. If processing
is performed jointly by the GEM Services and user program, the GEM instructions that are executed in
the user program are given in the Processing column.
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Transaction

Interlock vari-

Stream Function Function name Processing :
processing flag able
S1: Equip- | F1 Are You There Request | GEM Services | - -—-
ment Sta- | F2 On Line Data
tus F3 Selected Equipment Sta- | GEM Services | --- -—-
tus Request
F4 Selected Equipment Sta-
tus Data
F11 Status Variable Namel- | GEM Services | --- -
ist Request
F12 Status Variable Namel-
ist Reply
F13 Establish Communica- GEM Services | --- ---
tions Request
F14 Establish Communica-
tions Request Acknowl-
edge
F15 Request OFF-LINE GEM Services | --- -—-
F16 OFF-LINE Acknowledge
F17 Request ON-LINE GEM Services | - _GEM
F18 ON-LINE Acknowledge _Interlock

_ControlState
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2 System Configuration and Functional Configuration

Transaction

Interlock vari-

Stream Function Function name Processing .
processing flag able
S2: Equip- | F13 Equipment Constant GEM Services | - -—-
ment Con- Request
trol and F14 Equipment Constant
Diagnos- Data
tics F15 New Equipment Con- GEM Services | - -
stant Send
F16 New Equipment Con-
stant Acknowledge
F17 Date and Time Request | GEM Services | --- _GEM
F18 Date and Time Data _Interlock
_Time
F23 Trace Initialize Send GEM Services | --- -
F24 Trace Initialize Acknowl-
edge
F29 Equipment Constant GEM Services | - -
Namelist Request
F30 Equipment Constant
Namelist
F31 Date and Time Set GEM Services | --- -
Request
F32 Date and Time Set
Acknowledge
F33 Define Report GEM Services | - -—-
F34 Define Report Acknowl-
edge
F35 Link Event Report GEM Services | - -
F36 Link Event Report
Acknowledge
F37 Enable/Disable Event GEM Services | --- -
Report
F38 Enable/Disable Event
Report Acknowledge
F39 Multi-block Inquire GEM Services | - -—-
F40 Multi-block Grant
F41 Host Command Send Jointly: _GEM_Busy _GEM
F42 Host Command GEM_AckHost- | HostCmd _Interlock
Acknowledge Cmd _HostCmd
F43 Reset Spooling Streams | GEM Services | --- -
and Functions
F44 Reset Spooling
Acknowledge
F45 Define Variable Limit GEM Services | --- -—-
Attributes
F46 Variable Limit Attribute
Acknowledge
F47 Variable Limit Attribute GEM Services | --- -
Request
F48 Variable Limit Attributes
Send
F49 Enhanced Remote Com- | Jointly: _GEM_Busy _GEM
mand GEM_AckEn- EnhancedRmt _Interlock_
F50 Enhanced Remote Com- | hancedCmd Cmd EnhancedRmt
mand Acknowledge Cmd
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2 System Configuration and Functional Configuration

Transaction

Interlock vari-

Stream Function Function name Processing :
processing flag able
S5: Excep- | F3 Enable/Disable Alarm GEM Services | - -—-
tion Han- Send
dling F4 Enable/Disable Alarm
Acknowledge
F5 List Alarms Request GEM Services | --- -—-
F6 List Alarms Data
F7 List Enabled Alarm GEM Services | -
Request
F8 List Enabled Alarm Data
S6: Data F15 Event Report Request GEM Services | - -—-
Collection | F16 Event Report Data
F19 Individual Report GEM Services | --- -—-
Request
F20 Individual Report Data
F23 Request Spooled Data GEM Services | ---
F24 Request Spooled Data
Acknowledgement Send
S7: Pro- F1 Process Program Load | GEM Services | --- _GEM
cess Pro- Inquire _Interlock_PP
gram F2 Process Program Load
Manage- Grant
ment F3 Process Program Send | Jointly: _GEM_Busy _GEM
F4 Process Program GEM_AckP- HostPPDownload | _Interlock PP
Acknowledge PDownload
F5 Process Program Jointly: _GEM_Busy _GEM
Request GEM_Re- HostPPUpload _Interlock_PP
F6 Process Program Data | spPPUpload
F17 Delete Process Pro- Jointly: _GEM_Busy _GEM
gram Send GEM_AckP- HostPPDelete _Interlock_PP
F18 Delete Process Pro- PDelete
gram Acknowledge
F19 Current EPPD Request | GEM Services | --- -
F20 Current EPPD Data
F23 Formatted Process Pro- | Jointly: _GEM_Busy _GEM
gram Send GEM_AckFor- | HostFormatted _Interlock_PP
F24 Formatted Process Pro- | mattedP- PPDownload
gram Acknowledge PDownload
F25 Formatted Process Pro- | Jointly: _GEM_Busy _GEM
gram Request GEM_RespFor- | HostFormatted _Interlock_PP
F26 Formatted Process Pro- | mattedPPUp- PPUpload
gram Data load
S9: Sys- F1 Unrecognized Device ID | GEM Services | --- -
tem Errors | F3 Unrecognized Stream GEM Services | --- -
Type
F5 Unrecognized Function | GEM Services | ---
Type
F7 lllegal Data GEM Services | --- ---
F9 Transaction Timer Time- | GEM Services | --- ---
out
F11 Data Too Long GEM Services | --- ---
F13 Conversation Timeout GEM Services | --- -
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2 System Configuration and Functional Configuration

Transaction

Interlock vari-

Stream Function Function name Processing .
processing flag able
S10: Ter- F3 Terminal Display, Single | Jointly: _GEM_Busy -—-
minal Ser- | F4 Terminal Display, Single | GEM_AckTer- | HostTerminal
vices Acknowledge minalMsgSB MsgSB
F5 Terminal Display, Jointly: _GEM_Busy -
Multi-block GEM_AckTer- HostTerminal
F6 Terminal Display, minalMsgMB MsgMB
Multi-block Acknowledge
F7 Multi-block Not Allowed | GEM Services | ---

2-3-2 SECS Messages When Equipment Sends the Primary Message

When the equipment sends the primary message, the host returns a secondary message. For the sec-
ondary SECS message from the host, some messages are processed just by the GEM Services and

some are processed jointly by the GEM Services and user program.

I SECS Messages Processed by the GEM Services Alone

After the GEM Services receive the secondary message from the host, the message is processed auto-
matically without notifying the user program. Therefore, you do not have to perform any processing in
the user program.

SECS Messages Processed Jointly by the GEM Services and User

Program

The processing performed by the GEM Services and user program is as follows:

1 The user program executes a GEM instruction to tell the GEM Services to send a primary mes-
sage to the host.

OO AhNwhN

The GEM Services send a primary message.

Processing Result Variables.

The GEM Services receive the secondary message from the host.

The GEM Services use the Transaction Processing Flag to notify the user program that a sec-
ondary message was received.

The user program checks the values of the Transaction Processing Result Variables.

The user program performs the required processing according to the values of the Transaction

The primary SECS messages that the equipment can send are listed in the following table. The table
also tells if processing of the secondary message from the host is performed by the GEM Services
alone or jointly by the GEM Services and user program, and the table gives the GEM instructions exe-
cuted by the user program along with any related transaction processing flags and transaction process-
ing result variables.
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2 System Configuration and Functional Configuration

Transaction

. . Pro- GEM instruc- Transaction .
Stream Function | Function name i . : processing
cessing tion processing flag .
result variable
S1: Equip- | F1 Are You There GEM GEM_Change | --- -
ment Sta- Request Services | ControlState
tus F2 On Line Data
F13 Establish Com- | GEM GEM_Change | --- ---
munications Services | CommState
Request
F14 Establish Com-
munications
Request
Acknowledge
S2: Equip- | F17 Date and Time Jointly GEM _GEM_Busy _GEM_Equip
ment Con- Request _Request EquipChange ChangeTime
trol and F18 Date and Time ChangeTime Time Rsilt
Diagnos- Data
tics
S5: Excep- | F1 Alarm Report GEM GEM_Report | --- ---
tion Han- Send Services | Alarm
dling F2 Alarm Report
Acknowledge
S6: Data F1 Trace Data Send | GEM L --- ---
Collection | F2 Trace Data Services
Acknowledge
F11 Event Report GEM GEM_Report | --- -
Send Services | Eyent™?
F12 Event Report
Acknowledge
S7: Pro- F1 Process Pro- GEM GEM_Upload | -- -
cess Pro- gram Load Services | PP,
gram Inquire GEM_Upload
Manage- | F2 Process Pro- FormattedPP
ment gram Load
Grant
F3 Process Pro- Jointly GEM_Upload | _GEM_Busy _GEM_EquipPP
gram Send PP EquipPPUpload UploadRsilt
F4 Process Pro-
gram Acknowl-
edge
F5 Process Pro- Jointly GEM _GEM_Busy _GEM_EquipPP
gram Request _RequestPP EquipPP DownloadRslt
F6 Process Pro- Download Download
gram Data
F23 Formatted Pro- | Jointly GEM_Upload | _GEM_Busy _GEM_Equip
cess Program FormattedPP EquipFormatted FormattedPP
Send PPUpload UploadRsilt
F24 Formatted Pro-
cess Program
Acknowledge
F25 Formatted Pro- | Jointly GEM _GEM_Busy _GEM_Equip
cess Program _Request EquipFormatted ForamattedPP
Request FormattedPP PPDownload DownloadRslt
F26 Formatted Pro- Download

cess Program
Data
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2 System Configuration and Functional Configuration

Transaction

. . Pro- GEM instruc- Transaction .
Stream Function | Function name . . : processing
cessing tion processing flag .
result variable
S9: Sys- F1 Unrecognized GEM L3 - -
tem Errors Device ID Services
F3 Unrecognized GEM L3 -—- -—-
Stream Type Services
F5 Unrecognized GEM L3 -—- -—-
Function Type Services
F7 lllegal Data GEM L3 - -
Services
F9 Transaction GEM L3 - -
Timer Timeout Services
F11 Data Too Long GEM L3 - -
Services
F13 Conversation GEM L3 -—- -—-
Timeout Services
S10: Ter- F1 Terminal Jointly GEM_Send _GEM_Busy _GEM_Equip
minal Ser- Request TerminalMsg EquipTerminal TerminalMsg
vices F2 Terminal Msg Rslt
Request
Acknowledge
F7 Multi-block Not | GEM L4 -—- -—-
Allowed Services

*1. After Trace Initialize Send (S2,F23) is received from the host, the GEM Services automatically send Trace

Data Send (S6,F1). It is not necessary for the user program to execute a GEM instruction.

*2. The GEM_ChangeControlState instruction or GEM_ReportAlarm instruction is sometimes executed instead of
the GEM_ReportEvent instruction. The GEM Services sometimes automatically send Event Report Send
(S6,F11) depending on the GEM capability.

*3. The GEM Services automatically send a SECS message for an illegal primary message from the host. It is not
necessary for the user program to execute a GEM instruction.

*4. If processing is not permitted for Terminal Display, Multi-block (S10,F5) from the host, the GEM Services au-
tomatically send a SECS message. It is not necessary for the user program to execute a GEM instruction.
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2 System Configuration and Functional Configuration

2-3-3 Link Variables

Link variables are used to pass data between the GEM Services and the user program. Link variables
include system-defined variables and user-defined variables. User-defined link variables are set on the
SECS/GEM Configurator and then transferred to the CPU Unit.

The link variables and their applicable streams, functions, and items are given in the following table.

I Link Variables for Equipment Constants

The link variables for equipment constants are given in the following table along with the equipment
constant names (ECNAMEs).

Applicable .
streams : . Applica- AU R RW .
and func- Link variable ble item stant name Data type *q Retain?
. (ECNAME)
tions
S2F14, _GEM_Establish EC Establish A-2 System-defined Variables on page
S2F15, and | Communications Communications A-211
S6F11 Timeout Timeout
_GEM_SpoolParam. | EC EnableSpooling
EnableSpooling
_GEM_SpoolParam. | EC MaxSpoolTransmit
MaxSpoolTransmit
_GEM_SpoolParam. | EC OverWriteSpool
OverWriteSpool
_GEM_TimeFormat | EC TimeFormat
Equipment constants | EC Any BYTE, BOOL, R Retained

(ECs)

STRING, SINT, INT,
DINT, USINT, UINT,
UDINT, REAL,or
LREAL

*1. Gives the R/W attribute of the variable. R: Read only, RW: Read/write.
*2. Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.
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2 System Configuration and Functional Configuration

I Link Variables for Status Variables

The link variables for status variables are given in the following table along with the status variable
names (SVNAMEs).

Applicabl
strzgn:: :nii Link variable AAIEER | S TERELD Data type RW Retain ™
. ble item | name (SVNAME) 1
functions
S1F4, S6F1, | _GEM_ControlState SV ControlState A-2 System-defined Variables on
and S6F11 _GEM_PPExecName sV PPExecName page A-211
_GEM_PPFormat SV PPFormat
_GEM_ProcessState SV ProcessState
_GEM_Previous SV PreviousProcess
ProcessState State
_GEM_SpoolCondi- SV SpoolCountActual
tion.SpoolCountActual
_GEM_SpoolCondi- SV SpoolCountTotal
tion.SpoolCountTotal
_GEM_SpoolCondi- SV SpoolFullTime
tion.SpoolFullTime
_GEM_SpoolCondi- SV SpoolStartTime
tion.SpoolStartTime
Status variables (SVs) SV Any BYTE, BOOL, R/W | Not
STRING, SINT, retained.
INT, DINT,
USINT, UINT,
UDINT, REAL,
or LREAL

*1. Gives the R/W attribute of the variable. R: Read only, RW: Read/write.
*2. Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.

I Link Variables for Discrete Variables

The link variables for discrete variables are given in the following table along with the data value names

(DVNAMEsS).
Applicable . . Applica- | Data value name RW .
stream.s and Link variable ble itemn (DVNAME) Data type o Retain 2
functions
S6F11 _GEM_Operator DV OperatorCommnd | A-2 System-defined Variables on
Commnd page A-211
_GEM_PPChange- DV PPChangeName
Info.PPChangeName
_GEM_PPChange- DV PPChangeStatus
Info.PPChangeStatus
Discrete variables (DVs) | DV Any BYTE, BOOL, R/W | Not
STRING, SINT, retained.
INT, DINT, USINT,
UINT, UDINT,
REAL, or LREAL

*1. Gives the R/W attribute of the variable. R: Read only, RW: Read/write.
*2. Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.
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2 System Configuration and Functional Configuration

I Other Link Variables

The following table lists link variables other than those for equipment constants, status variables, and
discrete variables.

Applicable .
streams and Link variable Ap|?llcable Data type R:W Retain"2
. item 1
functions
S1F2, S1F13, | _GEM_EquipInfo.MDLN MDLN A-2 System-defined Variables on page A-211
and S1F14 _GEM_EquipInfo.SOFT- SOFTREV
REV
S2F41 S2F41: RCMD RCMD STRING R/W | Not
retained.
S2F41: CPNAME Count Received UINT R/W | Not
CPNAME count retained.
S2F41: CPNAME Table CPNAME STRING array R/W | Not
retained.
S2F41: CPVAL CPVAL BYTE, BOOL, STRING, R/W | Not
SINT, INT, DINT, USINT, retained.
UINT, or UDINT
S2F42 S2F42: Error CPNAME CPNAME STRING array R/W | Not
Table retained.
S2F42: CPACK Table CPACK BYTE array R/W | Not
retained.
S2F49 S2F49: OBJSPEC OBJSPEC STRING R/W | Not
retained.
S2F49: RCMD RCMD STRING R/W | Not
retained.
S2F49: CPNAME Count Received UINT R/W | Not
CPNAME count retained.
S2F49: CPNAME Table CPNAME STRING array R/W | Not
retained.
S2F49: CEPVAL CEPVAL BYTE, BOOL, STRING, R/W | Not
SINT, INT, DINT, USINT, retained.
UINT, or UDINT
S2F50 S2F50: Error CPNAME CPNAME STRING array R/W | Not
Table retained.
S2F50: CEPACK Table CEPACK USINT array R/W | Not
retained.
S7F3 Host-initiated Download, PPID STRING R/W | Not
PPID retained.
Host-initiated Download, PPBODY size | UINT R/W | Not
LENGTH retained.
Host-initiated Download, PPBODY BYTE, STRING, SINT, INT, | R'W | Not
PPBODY DINT, USINT, UINT, or retained.
UDINT array
Equipment-initiated Upload, | PPBODY BYTE, STRING, SINT, INT, | R'W | Not
PPBODY DINT, USINT, UINT, or retained.
UDINT array
S7F4 _GEM_EquipPPUp- ACKC7™3 A-2 System-defined Variables on page A-211
loadRslt.RsltCode
S7F5 Host-initiated Upload, PPID | PPID STRING R/W | Not
of Upload Request retained.
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2 System Configuration and Functional Configuration

Applicable .
streams and Link variable Ap|.atl icable Data type R*‘1N Retain 2
functions tem
S7F6 Equipment-initiated Down- | PPID STRING R/W | Not
load, PPID retained.
Equipment-initiated Down- | PPBODY size | UINT R/W | Not
load, LENGTH retained.
Equipment-initiated Down- | PPBODY BYTE, STRING, SINT, INT, | R/'W | Not
load, PPBODY DINT, USINT, UINT, or retained.
UDINT array
Host-initiated Upload, PPBODY BYTE, STRING, SINT, INT, | R/'W | Not
PPBODY DINT, USINT, UINT, or retained.
UDINT array
S7F17 Deletion Requested PPID PPID element | UINT R/W | Not
List, PPID Count count retained.
Deletion Requested PPID PPID STRING array R/W | Not
List, PPID Table retained.
S7F20 PPID Management Table PPID STRING array R/W | Retain
S7F23 Equipment-initiated Format- | CCODE table STRING, INT, DINT, UINT, | R’'W | Not
ted Upload, CCODE Table or UDINT array retained.
Equipment-initiated Format- | PPARM table BOOL, STRING, SINT, R/W | Not
ted Upload, PPARM Table INT, DINT, USINT, UINT, retained.
UDINT, REAL, or LREAL
array
Equipment-initiated Format- | Number of UINT R/W | Not
ted Upload, PPARM Count | PPARMSs sent retained.
Host-initiated Formatted PPID STRING R/W | Not
Download, PPID retained.
Host-initiated Formatted MDLN STRING R/W | Not
Download, MDLN retained.
Host-initiated Formatted SOFTREV STRING R/W | Not
Download, SOFTREV retained.
Host-initiated Formatted Received UINT R/W | Not
Download, CCODE Count CCODE count retained.
Host-initiated Formatted CCODE table STRING, INT, DINT, UINT, | R/W | Not
Download, CCODE Table or UDINT array retained.
Host-initiated Formatted PPARM table BOOL, STRING, SINT, R/W | Not
Download, PPARM Table INT, DINT, USINT, UINT, retained.
UDINT, REAL, or LREAL
array
Host-initiated Formatted Number of UINT R/W | Not
Download, PPARM Count PPARMSs sent retained.
S7F24 _GEM_EquipFormatted ACKc71 A-2 System-defined Variables on page A-211
PPUploadRsilt.Rslt
S7F25 Host-initiated Formatted PPID BOOL, STRING, SINT, R/W | Not
Upload, PPID of Upload INT, DINT, USINT, UINT, retained.

Request

UDINT, REAL, or LREAL
array
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2 System Configuration and Functional Configuration

Applicable .
streams and Link variable Ap|?tllcable Data type R:\1N Retain"2
functions fiem
S7F26 Host-initiated Formatted CCODE table STRING, INT, DINT, UINT, | R/'W | Not
Upload, CCODE Table or UDINT array retained.
Host-initiated Formatted PPARM table BOOL, STRING, SINT, R/W | Not
Upload, PPARM Table INT, DINT, USINT, UINT, retained.
UDINT, REAL, or LREAL
array
Host-initiated Formatted Number of UINT R/W | Not
Upload, PPARM Count PPARMSs sent retained.
Equipment-initiated Format- | PPID STRING R/W | Not
ted Download, PPID retained.
Equipment-initiated Format- | MDLN STRING R/W | Not
ted Download, MDLN retained.
Equipment-initiated Format- | SOFTREV STRING R/W | Not
ted Download, SOFTREV retained.
Equipment-initiated Format- | Received UINT R/W | Not
ted Download, CCODE CCODE count retained.
Count
Equipment-initiated Format- | CCODE table STRING, INT, DINT, UINT, | R/'W | Not
ted Download, CCODE or UDINT array retained.
Table
Equipment-initiated Format- | PPARM table BOOL, STRING, SINT, R/W | Not
ted Download, PPARM INT, DINT, USINT, UINT, retained.
Table UDINT, REAL, or LREAL
array
Equipment-initiated Format- | Number of UINT R/W | Not
ted Download, PPARM PPARMSs sent retained.
Count
S7F27 Verification Result, ACKC7A BYTE R/W | Not
ACKCT7A Table retained.
Verification Result, SEQNUM UINT R/W | Not
SEQNUM Table retained.
Verification Result, ERRW7 STRING R/W | Not
ERRW?7 Table retained.
S10F2 _GEM_EquipTerminal ACKC10 A-2 System-defined Variables on page A-211
MsgRslt.RsltCode
S10F3 Displayed TEXT of sin- TEXT STRING R/W | Not
gle-block terminal mes- retained.
sages — Displayed TEXT
_GEM_HostTerminalMsg TID A-2 System-defined Variables on page A-211
SB TID
S10F5 Displayed TEXT of Received TEXT | UINT R/W | Not
multi-block terminal mes- count retained.
sages — Displayed TEXT
Count
Displayed TEXT of TEXT STRING array R/W | Not
multi-block terminal mes- retained.
sages — Displayed TEXT
Table
_GEM_HostTerminalMsg TID A-2 System-defined Variables on page A-211

MB_TID
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2 System Configuration and Functional Configuration

Applicable .
streams and Link variable Ap|.atl icable Data type R*‘1N Retain 2
functions fem
SxFy User-defined message Link variable -—- R/W | Not
send/receive parameter val- | assigned to retained.
ues user-defined
message item
_GEM_HostUserMsgNo Received mes- | A-2 System-defined Variables on page A-211
sage number
for host-initi-
ated
user-defined
message
SxFy+1 User-defined message Link variable --- R/W | Not
send/receive parameter val- | assigned to retained.

ues

user-defined
message item

_GEM_EquipUserMsgNo

Received mes-
sage number
for equip-
ment-initiated
user-defined
message

A-2 System-defined Variables on page A-211

*1. Gives the R/W attribute of the variable. R: Read only, RW: Read/write.

*2. Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.

*3. S2F2 PPGNT is included.

NJ-series SECS/GEM CPU Units User’s Manual (W528)

uonesadQ 991IAI8S INTIO JO MBIAIBAQ £-Z

S9|qeleA YUl €-€-¢
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GEM Service Design Procedure
]

To use the SECS/GEM CPU Unit, you must design the system to use the GEM Ser-
vices. This section describes the procedure to design a system to use the GEM Ser-

vices.
3-1 Overview of GEM Service Design Procedure ....................... 3-2
3-2 Using the SECS/GEM Configurator to Create the GEM Setting Data .... 3-4
3-3 Using the Sysmac Studio to Create the SECS/GEM Operation
Programming . ..........c.ci ittt 3-6
3-3-1  Starting the Sysmac Studio and Creating a Project ..................... 3-6
3-3-2  FTP Settings . . .. oo 3-7
3-3-3  Creating the SECS/GEM Operation Programming . ..................... 3-7
3-4 Debugging ......c.iiiii i i ittt e e 39
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3 GEM Service Design Procedure

3-1 Overview of GEM Service Design
Procedure

The following diagram shows how to design a system to use the GEM Services.

1 Host communications designer

Host communications specifications

2 SECS/GEMcommumcationsdesigner| / \ 3 | Control sequence designer |

GEM setting data ! SECS/GEM operation programming Equipment control programming
L[2]
Al4] MDLN
A[3] REV

Importingiand exporting
controllervariables

Host Simulator SECS/GEM CPU Unit

T

Host

1 Creating the Host Communications Specifications

The host communications designer creates the host communications specifications.

2 Creating the GEM Setting Data

Based on the host communications specifications, the SECS/GEM communications designer
uses the SECS/GEM Configurator to create the GEM setting data.

3 Creating the SECS/GEM Operation Programming

Based on the host communications specifications, the control sequence designer uses the Sys-
mac Studio to create the SECS/GEM operation programming.

4 Debugging

The debugger uses the host or a Host Simulator to debug the GEM setting data and
SECS/GEM operation programming.
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3 GEM Service Design Procedure

® SECS/GEM Operation Programming

The SECS/GEM operation programming is the programming in the user program to perform SECS
message communications with the host jointly with the GEM Services. Some SECS messages are
processed automatically by the GEM Services and therefore do not require the user program and
some SECS messages must be processed jointly by the GEM Services and the user program. Refer
to 2-3 Overview of GEM Service Operation on page 2-7 for details on SECS messages that must be
processed jointly by the GEM Services and the user program.

® Equipment Control Programming

Equipment control programming is the programming to control the equipment in the user program.
The control sequence designer designs the equipment control programming. The procedures and
methods for control programming, task design, and wiring are the same as for an NJ-series Stan-

dard CPU Unit. Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for

detailed operating procedures for an NJ-series Standard CPU Unit.

This section provides details on above steps 2 (creating the GEM setting data), 3 (creating the
SECS/GEM operation programming), and 4 (debugging).
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3 GEM Service Design Procedure

3-2 Using the SECS/GEM Configurator to
Create the GEM Setting Data

You use the SECS/GEM Configurator to create the GEM setting data and transfer it to the Controller.
Use the following procedure to create the GEM setting data. The meaning of each setting and refer-
ence pages are also given.

Step No. Setting Description Reference
1 Folder Setting You set the computer folder in which to | Folder Settings on page 8-26
save the project data.
2 Project Creation | You create a new project. Project Creation on page 8-8
You set the project name.
3 Importing Con- | You use the Sysmac Studio to import Controller Variable on page 8-27
troller Variables | previously defined global variables if
you need to use them as controller vari-
ables.
4 HSMS Commu- | You set the conditions for HSMS com- | 8-8-1 HSMS Condition on page 8-43
nications Set- munications.
tings
5 Item Definitions | You set the item definitions. 8-9-1 Item on page 8-45
6 Variable Data You set the definitions for equipment 8-9-2 Equipment Constant (EC) on
Definitions constants, status variables, and discrete | page 8-47
variables. 8-9-3 Status Variable (SV) on page
8-50
8-9-4 Discrete Variable (DV) on
page 8-53
7 State Model Set- | You make settings for the communica- | 8-10-1 Communications State
tings tions state model and control state Model on page 8-58
model. 8-10-2 Control State Model on page
8-59
8 GEM Capability | You make settings for the GEM capabili- | 8-17 GEM Capability Settings on
Settings ties. page 8-60
9 Message Set- You make settings for GEM messages | 8-12-1 GEM Standard Messages
tings and user-defined messages. on page 8-95
8-12-2 User-defined Messages on
page 8-96
10 GEM Service You set the numbers of records saved in | 8-7-1 GEM Service Log on page
Log Settings the GEM Service logs. 8-42
11 Building You check the set data for errors and Build on page 8-19
create the GEM setting data.
12 Controller Con- | You set the conditions for connections | Connection Settings on page 8-21
nection Settings | between the host and Controller.
13 Transferring the | You transfer the GEM setting data to the | Transfer to Controller on page 8-22

GEM Setting
Data

Controller.
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3 GEM Service Design Procedure

EI Precautions for Correct Use

Transfer Settings

You must make FTP settings on the Controller to transfer the GEM setting data from the
SECS/GEM Configurator to the Controller. Set the FTP settings on the Controller to enable
using the FTP server.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the procedure
to set the Controller FTP settings from the Sysmac Studio.

Setting Sequence

The conditions for the GEM capability settings that are related to the items depend on the for-
mats, data sizes, and other item attributes set in the item definitions on the SECS/GEM Config-
urator. In addition, the link variable data types depend on the item attributes and GEM
capability settings. Therefore, make the settings in the following order. If you use any other
order, link variables may not be assigned correctly and errors may occur when you build the
project.

1. Item definitions — 2. Variable data definitions — 3. GEM capability settings

ay) ajeaud o} JojeunByuod WID/SIIS oyl Buisn z-¢

ejeq Buipes W39
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3 GEM Service Design Procedure

3-3 Using the Sysmac Studio to Create
the SECS/GEM Operation Program-
ming

You use the Sysmac Studio to create the SECS/GEM programming. Use the following procedure to cre-
ate the programming.

1 Start the Sysmac Studio and create a project.
2 Make the FTP settings.

3 Create the SECS/GEM operation programming.

Details for each step in the procedure are provided below.

3-3-1 Starting the Sysmac Studio and Creating a Project

To start the Sysmac Studio, use the Windows Start Menu or double-click the Sysmac Studio shortcut
icon on your desktop.

Enter the project name in the Project Window. Set the device to NJ501-1340 in the Select Device Area.
Click the Create Button. A new project is created.

- ;
£ Offline = Project Properties

siERRiet PP ot rame

— aovor |
M Open Project

== Comment
¢1= Import..

Type Standard Project v

L1 ] B
= ag Select Device
/A Online

Category Controlier

4 Connect to Controller

Device NJ501

Version 1.09
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3 GEM Service Design Procedure

3-3-2 FTP Settings

FTP is used to transfer the GEM setting data from the SECS/GEM Configurator to the SECS/GEM CPU
Unit. You must therefore make the FTP settings on the Sysmac Studio.

Use the following procedure to make the FTP settings.

1 Double-click Built-in EtherNet/IP Port Settings under Configurations and Setup - Controller
Setup in the Multiview Explorer and select Edit.

2 Make the FTP settings on the Built-in EtherNet/IP Port Setting Tab Page.

Samme sy - ‘\Configurations and Setup

new_Controller 00

¥ Configurations and Setup

i EtherCAT
» =: CPU/Expansion Racks

W39/SD3S ay} djeai o3 oipnig sewsAs ayy Buisn ¢-¢

Buiwweiboid uonesado

FTP server @ Do not use

& 10 Map port o

¥ [ Controller Setup .
. - Login name
[ Operation Settings
P & Motion Control Setup
& Cam Data Settings
[* Event Settings

sbumes d14 z-€-¢€

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details on the FTP
settings on the Sysmac Studio.

3-3-3 Creating the SECS/GEM Operation Programming

The basic programming operations performed on the Sysmac Studio are the same as for an NJ-series
Standard CPU Unit.

This section describes the processing procedures for SECS/GEM operation programming. Write the
user program so that it performs the following processing.

Step No. Processing Meaning Reference

1 Starting the GEM Ser- -—- 4-1 Starting the GEM Ser-
vices vices on page 4-2

2 Ending the GEM Ser- Executing a shutdown. 4-2 Ending the GEM Ser-
vices vices on page 4-3

3 Operation processing of | The operation conditions are set for the 5-1-1 Starting and Paus-
the host connection GEM Services and the host connection ing the Host Connection
function function is operated. Function on page 5-3

4 GEM capability process- | Processing is performed for the GEM capa- | 5-5 GEM Capabilities on
ing bilities." page 5-26

*1. When you create the SECS/GEM operation programming and the link variables are already registered on the
SECS/GEM Configurator, export the link variables from the SECS/GEM Configurator and import them to the
Sysmac Studio.

You use the GEM instructions to create the SECS/GEM programming. For details, refer to the sample
programs given in A-1 GEM Instructions on page A-3.
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3 GEM Service Design Procedure

The GEM instructions are displayed in the SECS/GEM instruction category in the Toolbox on the Sys-
mac Studio.

.
¥ SECS/GEM
F& — GEM_AckChangeECY
F& — GEM_AckEnhanced RmtCmd
F& — GEM_AckFormattedPPDownload
F& — GEM_AckHostCmd
FB [— GEM_AckPPDelete

F8 — GEM_AckPPDownload

Fe — GEM_AckTerminalMsgMEB

FE

3-3-4 Restrictions When Defining Link Variables for User-defined

Variables

The following restrictions apply when you define link variables for user-defined variables.

* You cannot use the prohibited characters in the variable names. Refer to the NJ/NX-series CPU Unit
Software User’s Manual (Cat. No. W501) for details on the prohibited characters.

* You cannot use the multi-byte characters in the variable names.
* You cannot use _ (an underline) as the first character in a variable name.
* The maximum size of a variable name is 127 bytes excluding the NULL character.

* You cannot use the following data types: LINT, ULINT, TIME, DATE, TIME_OF_DAY, DATE_AND_-
TIME, structures, unions, and enumerations.

» Refer to 2-3-3 Link Variables on page 2-14 for the specified link variable attributes.
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3 GEM Service Design Procedure

I
You connect to the host or a Host Simulator to debug the GEM setting data and SECS/GEM operation
programming.
The following debugging is performed when designing and commissioning the system.

Stage Connection Description
During design work | Host Simulator You check to see if the GEM Services respond to test messages ﬁ
correctly according to host communications specifications. o
When commission- | Host You check the event logs, ' GEM Service logs, 2 and status given g
ing the system in system-defined variables ™ to see if they are correct. E'

*1. Refer to Section 9 Troubleshooting for details.
*2. Refer to Section 6 GEM Service Logs for details.
*3. Refer to A-2 System-defined Variables on page A-211 for details.

|E| Precautions for Correct Use

You can use the simulations on the Sysmac Studio to check the operation of the SECS/GEM

operation programming. However, the GEM Services will not operate during simulation execu-

tion. Therefore, the following precautions apply.

* The system-defined variables that are related to GEM will not change from the default initial
values for the data types.

» The user-defined variables that are related to GEM will not change from the initial values set
in the variable table.

+ If a GEM instruction is executed, only an input variable check is made without any consider-
ation of the GEM Service status of the settings made on the SECS/GEM Configurator. If no
problems are found, the instruction will end normally.

% Additional Information

Use the following procedure to use the Host Simulator.

Step No. Meaning Reference
1 Output an SML file from the SECS/GEM Configurator. | Create SML File on page 8-18
2 Read the SML file from the Host Simulator. -—-
3 Check the operation of the SECS messages on the -
Host Simulator.

Ask where you purchased the Host Simulator for details on the Host Simulator.
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Functions Related to All GEM Ser-

vices
]

This section describes functions that are related to all GEM Services, such as starting
and stopping the GEM Services and the GEM Service status.

4-1 Startingthe GEM Services ............. i iiiiiiiiiiiiiinnnnnnnns 4-2
4-1-1  Procedure to Change the GEM Service StatustoRun .. ................. 4-2
4-1-2  Conditions That Prevent the GEM Service Status from Entering Run .. ... .. 4-2

4-2 Endingthe GEM Services .......... ...ttt 4-3
4-2-1 Executinga Shutdown . ......... . .. . . . 4-3
4-2-2  Operation When Shutdown Processing Is Completed ................... 4-3

4-3 GEMService Status ............... ittt 4-4
4-3-1 GEMService Status . .......... 4-4
4-3-2 Changesinthe GEM Service Status . . . .......... .. ... .. ... .. ....... 4-5
4-3-3 Checking the GEM Service Status . ............. ... ... ... . ... 4-6
4-3-4  Relation between GEM Service Status and GEM Instructions ............. 4-7
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4-1 Starting the GEM Services

To start the GEM Services, you must change the GEM Service status to Run. Refer to 4-3 GEM Service
Status on page 4-4 for the GEM Service status and the procedure to check the current GEM Service
status.

4-1-1 Procedure to Change the GEM Service Status to Run

Use the following procedure to change the GEM Service status to Run.

1 Turn ON the power supply to the Controller.
The GEM Service status is Idle.

2 Change the operating mode of the CPU Unit to RUN mode.
The GEM Service status changes to Initializing and then to Run.

When the GEM Services start, the following event is registered.

Event code Event name Level
95420000 hex GEM Service Started Information

4-1-2 Conditions That Prevent the GEM Service Status from Entering
Run

The causes, corrections, and registered events when the GEM Service status does not change to Run
are given in the following table.

Cause Correction Registered event

The GEM setting data is corrupted.”’ 9-2 Errors Related to SECS/GEM | Invalid GEM Setting Data
on page 9-3 (14E00000 hex)

The link variables used by the GEM Ser- | 9-2 Errors Related to SECS/GEM | lllegal Variable Allocation
vices are not registered as global vari- on page 9-3 (35400000 hex)

ables for the user program. Or, the

registered attributes 2 are not the same.”’

The GEM Service status is Stop. Release Stop from the No event is registered.
SECS/GEM Configurator.
A major fault has occurred. Use the Troubleshooter to identify | The registered event depends on

the cause and remove the cause. | the cause of the error.

*1. The GEM Service status changes to Error.

*2. The following five attributes are included: variable name, data type, constant, number of array dimensions, and
number of array elements.
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4-2 Ending the GEM Services

If you turn OFF the power supply to the CPU Unit while the GEM Services are in operation, the GEM
setting data, GEM Service logs, or spool data may be corrupted. To prevent corruption, you must
always end the GEM Services before you turn OFF the power supply to the CPU Unit.

You can use the following two methods to end the GEM Services. 5
+ Execute a shutdown. E
» Change the operating mode of the CPU Unit to PROGRAM mode. a
5
o
4-2-1 Executing a Shutdown >
(]
P
You can use the following two ways to execute a shutdown. g
(7]

» Execute the Shutdown GEM Service (GEM_Shutdown) instruction.

» Execute a shutdown from the SECS/GEM Configurator.

I Executing the Shutdown GEM Service (GEM_Shutdown) Instruction I
N
Use the following procedure to use the GEM_Shutdown instruction to execute a shutdown. m
[0]
1 Execute the GEM_Shutdown instruction. %
«Q
2 Confirm that the value of the _ GEM_ServiceStatus. Shutdown system-defined variable changes P
to TRUE and then turn OFF the power supply to the CPU Unit. g
o]
S

I Executing a Shutdown from the SECS/GEM Configurator

Select GEM Service Operation — Shutdown from Controller Menu of the SECS/GEM Configurator.
Refer to GEM Service Operation on page 8-25 for details.

m Precautions for Correct Use

* When you execute a shutdown, the GEM Service status changes to Shutdown. To change
the GEM Service status from Shutdown back to Run, you must cycle the power supply to the
CPU Unit.

+ We recommend that you use a UPS (uninterruptible power supply) to prevent loosing file due
to power interruptions. The capacity of the NJ-series NJ-PO3001 Power Supply Unit is not
sufficient to maintain the power supply to the CPU Unit from when the power supply is inter-
rupted until the GEM Services are shut down.

4-2-2 Operation When Shutdown Processing Is Completed

The following event is registered when shutdown processing is completed after you execute a shut-
down.

Event code Event name Level
95430000 hex Shutdown Completed Information
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4-3 GEM Service Status

There are different operating status for the GEM Services. The functions that you can use depend on
the operating status. Therefore, to use the GEM Services you must be aware of the current operating

status.

4-3-1 GEM Service Status

The following table describes the GEM Service status. The table gives the definition of each status and
the system-defined variables that can be used.

System-defined

Operating status Definition variables

Idle The GEM Services are not started. 1

CPU Unit is in PROGRAM mode.

Initializing The GEM Services are reading the GEM setting data and checking | *1

the data.

Run’2 The GEM Services are operating. -
EQStarting The GEM Services are started but not yet initialized. Can be used.
EQInitializing Initialization of the host connection function, such as homing, is in | Can be used.

progress.
EQRun Host communications are possible. Can be used.

Stop The GEM Services are stopped, but not due to an error. *1

This status is used to download the GEM setting data from the
SECS/GEM Configurator.

Error The GEM Services are stopped due to an error. *1

ShuttingDown Processing to shut down the GEM Services is in progress. *1

Shutdown The GEM Services are shut down. *1

You can turn OFF the power supply to the Controller in this status.

*1. You can use only the _ GEM_ServiceStatus system-defined variable. The values of all other GEM system-de-
fined variables are undefined.

*2. Refer to 5-1-1 Starting and Pausing the Host Connection Function on page 5-3 for details on Run.
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4-3-2 Changes in the GEM Service Status

You can change the GEM Service status with SECS/GEM Configurator operations or with instruction
execution. The changes in the GEM Service status are shown in the following diagram.

Power OFF

Power turned
GEM Services stopped from

SECS/GEM Configurator.

Idle [ s
Y GEM Services released from Stop Y Y ;
from SECS/GEM Configurator. E
Operating mode Operating mode g
changed to changed to 2
PROGRAM mode. P
PROGRAM . . o
mode. Operating mode GEM Services GEM Services E"?
Operating changed to PRO- stopped from stopped from g
mode GRAM mode. SECS/GEM SECS/GEM @
changed to Configurator. Configurator.
RUN mode.
\i
lllegal setting information detected. N
Initializing ) Mg 9 > Error ﬁ @
@)
Initialization Error detected in GEM A 3
. . ]
completed. communications module. ((.;2
Run ;
(0]
o
A £
»
EQStarting 2
8
%)
Q
C
GEM_ControlService instruction: @
] _GEM_CMD_EQINIT
v GEM_ControlService instruction:
\_GEM_CMD_EQRUN e
EQInitializing [ | EQRun
S N
GEM_ControlService instruction:
_GEM_CMD_EQINIT
GEM_Shutdown Maior fault
instruction executed. GEM Services shutdown
GEM Services shutdown executed executed from SECS/GEM
from SECS/GEM Configurator. L —_Configurator.
‘r ShuttingDown [
>_ s

GEM Services shutdown executed
Shutdown completed. from SECS/GEM Configurator.

Y

C Shutdown j
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4-3-3 Checking the GEM Service Status

There are the following two ways to confirm the current GEM Service status.

* GEM_ServiceStatus system-defined variable

* GEM Service operations from the SECS/GEM Configurator

| Checking with _GEM_ServiceStatus

The _GEM_ServiceStatus system-defined variable is a structure with ten members that give the operat-
ing status. The members with a value of TRUE indicate the current GEM Service status. The members
of _GEM _ServiceStatus are given in the following table.

_GEM_ServiceStatus member Name
Idle Idle
Initializing Initializing
Run’1 Run
EQStarting EQStarting
EQInitializing EQiInitializing
EQRun EQRun
Stop Stop
Error Error
ShuttingDown ShuttingDown
Shutdown Shutdown

*1. The value of_GEM_ServiceStatus.Run will be TRUE for any of the following status: EQStarting, EQInitializing,

or EQRun.

I Confirming with the SECS/GEM Configurator

Use the GEM Service Operation Menu in the menu bar on the SECS/GEM Configurator. For details on
the GEM Service Operation Menu, refer to GEM Service Operation on page 8-25.
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4-3-4 Relation between GEM Service Status and GEM Instructions

The GEM instructions that you can use depend on the GEM Service status. The following table shows
the GEM instructions and the GEM Service status in which you can use them.

GEM Service Status
Run
. . " = Shut-
GEM instruction ldle Itu.tlal- EQStart E.Ql.m- Stop Error i Shut-
izing . tializ- | EQRun down
ing : Down

ing 3
GEM_Control Usable | Usable | Usable o
Service *1 *2 *1 Z
GEM_Shutdown Usable | Usable |Usable |Usable | Usable 4
GEM_GetComm Usable | Usable é
Log @
GEM_SetHSMS Usable | Usable =
Param ¢
GEM_Change Usable
CommState
GEM_Change Usable
ControlState
GEM_InitEvent Usable &
GEM_Report Usable ;
Event 5
GEM_Report Usable g
Alarm g
GEM_AckHost Usable g
Cmd g
GEM_Ack Usable 8
EnhancedRmt E
Cmd 2
GEM_Change Usable | Usable i
ECV o
GEM_Ack Usable G
ChangeECV 2
GEM_AckPP Usable @
Delete §
GEM_Resp Usable %
FormattedPP 8
Upload %
GEM_RespPP Usable
Upload
GEM_Upload Usable
FormattedPP
GEM_UploadPP Usable
GEM_Ack Usable
FormattedPP
Download
GEM_AckPP Usable
Download
GEM_Request Usable
FormattedPP
Download
GEM_RequestPP Usable
Download
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GEM Service Status
Run
. . " - Shut-
GEM instruction ldle It'u.tlal- EQStart E.Ql_nl- Stop Error ting- Shut-
izing X tializ- | EQRun down
ing . Down
ing
GEM_SendPP Usable
Verify
GEM_Send Usable
TerminalMsg
GEM_Ack Usable
TerminalMsgSB
GEM_Ack Usable
TerminalMsgMB
GEM_Request Usable
ChangeTime
GEM_SendEquip Usable
UserMsg
GEM_RespHos- Usable
tUserMsg

*1. Usage is possible if _GEM_CMD_EQINIT is specified for the Cmd input variable.
*2. Usage is possible if _GEM_CMD_EQRUN is specified for the Cmd input variable.
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Host Connection Function
]

The host connection function is located between the host and the user program. This
software handles SECS messages with the host and exchanges data with the user pro-
gram. This section provides detailed information on the host connection function.

5-1 Basic Processing of the Host Connection Function ................. 5-3
5-1-1  Starting and Pausing the Host Connection Function .................... 5-3
5-1-2  Interlocks . . ... . 5-5
5-1-3 Transaction Processing . .......... e 5-6
5-1-4  Checking the Number of Buffered SECS Messages . .................. 5-12

5-2 HSMS Communications ... ........ ... it 5-14
5-2-1  Setting HSMS Conditions . ......... ... ... .. i 5-14
5-2-2  HSMS Communications Connection States .......................... 5-15
5-2-3  Checking the HSMS Communications State . . . ....................... 5-16

5-3 Item Definitions ......... ... .. e 5-17

5-4 Variable Data Definitions .................. ... i, 5-21
5-4-1 TypesofVariable Data ........... ... ... . .. 5-21
5-4-2  Link Variables for Variable Data . ......... ... ... ... ... ... ... . . ... .. 5-21
5-4-3  List Specifications for Variable Data .. .......... ... ... ... ... ....... 5-22
5-4-4 Standard Variable Data .. .......... ... ... . . ... 5-24

5-5 GEM Capabilities ............cc. i i i iiiaee e 5-26
5-5-1  Communications State Model . ....... ... ... ... ... .. . ... 5-27
5-5-2  Control State Model .. ....... .. . . . . e 5-31
5-5-3 Equipment Processing States .. .......... . ... . . ... ... 5-37
5-5-4  Event Notification ........ ... ... ... . . . . 5-40
5-5-5  Error Messages .. ...t 5-43
5-5-6  Documentation . ......... ... 5-44
5-5-7  Dynamic Event Report Configuration . ........... ... ... ... ... ... .... 5-45
5-5-8 Variable Data Collection . ...... ... ... .. . .. . . i 5-48
5-5-9 Trace Data Collection ... ...... ... .. . . i 5-49
5-5-10 Status Data Collection . .. ... ... ... . . 5-51
5-5-11  Alarm Management ... ... ... .. 5-53
5-5-12 HostCommands ... ... ... .. ... e 5-56
5-5-13 Enhanced Remote Commands . ............... ... ... . ... 5-60
5-5-14 EquipmentConstants ............. ... . ... . . 5-62
5-5-15 Process Program Management .............. ... .. .. ..., 5-66
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5-6

5-5-16 Material Movement . . ... . . . . 5-87
5-5-17 Equipment Terminal Service . ........... ... . i 5-88
5-5-18 ClOCK ..ot 5-91
5-5-19 LimitMonitoring .. ... o 5-93
5-5-20 Spooling . ... e 5-96
Message Settings ...........cci it e 5-102
5-6-1 GEM Standard Messages . ............iiiii i 5-102
5-6-2 User-defined MeSSages . . .......cu ittt 5-104
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5 Host Connection Function

5-1 Basic Processing of the Host Con-
nection Function

The host connection function must be started separately from the GEM Services. You can also tempo-
rarily stop the host connection function.

The basic processing performed by the host connection function includes the following.
* Interlocks

» Transaction processing

» Checking the number of buffered SECS messages

5-1-1 Starting and Pausing the Host Connection Function

You can use the following methods to start and temporarily stop the host connection function.

I Starting the Host Connection Function

The host connection function can be used when the GEM Service status is EQRun. The procedure to
start the host connection function is given below.

1 Specify EQInitializing and execute the GEM Service Control (GEM_ControlService) instruction.
The GEM Service status changes to EQlInitializing.

Non-retained status variables, non-retained discrete variables, and non-retained sys-
tem-defined variables are set to their default settings.

2 Perform initial settings for the following items as required.

Item Reference
HSMS conditions 5-2 HSMS Communications on page 5-14
Equipment constants 5-4 Variable Data Definitions on page 5-21
Status variables 5-4 Variable Data Definitions on page 5-21
Communications state model 5-5-1 Communications State Model on page

5-27

Control state model 5-5-2 Control State Model on page 5-31
Interlock variables 5-1-2 Interlocks on page 5-5
Initialize event reports that are dynamically set by the GEM_InitEvent on page A-38
host.
Initialize the GEM capabilities. 5-5 GEM Capabilities on page 5-26

3 Specify EQRun and execute the GEM_ControlService instruction.
The GEM Service state will change to EQRun.

II Precautions for Correct Use

The contents of the GEM setting data that is uploaded with the SECS/GEM Configurator is the
same as the contents of the GEM setting data that was previously downloaded with the
SECS/GEM Configurator. Even if the settings in the downloaded GEM setting data were
changed by the user program or host, the changes will not be reflected in the uploaded GEM
setting data.
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5 Host Connection Function

I Pausing the Host Connection Function

When the GEM Service status changes from EQRun to EQlInitializing, the host connection function is
temporarily stopped. The status is as follows while the host connection function is temporarily stopped:

* Communications with the host stop.
* Non-retained status variables and non-retained discrete variables are initialized.

To temporarily stop the host connection function, specify EQInitializing and execute the GEM Service
Control (GEM_ControlService) instruction.

To restart the host connection function, execute steps 2 and 3 in the procedure to start the host connec-
tion function.

NJ-series SECS/GEM CPU Units User’s Manual (W528)



5 Host Connection Function

5-1-2 Interlocks

Interlocks prevent the equipment from executing processing requested by the host. An interlock is
enabled by changing the value of the interlock variable for the relevant processing to TRUE in the user
program. It is disabled when the value is changed to FALSE.

When an interlock is in effect, the host connection function returns a secondary message saying that
processing is not possible for the primary message from the host.

The interlock variables and the processing that is performed when an interlock is in effect are given in
the following table.

Interlock variable Processing
_GEM_Interlock_ControlState Going online is denied even if Request ON-LINE (S1,F17) is received
from the host.
_GEM_Interlock_ECV Changing an equipment constant is denied even if New Equipment
Constant Send (S2,F15) is received from the host.
_GEM_Interlock_HostCmd The host command is denied even if Host Command Send (S2,F41) is

received from the host.

_GEM_Interlock_EnhancedRmtCmd The enhanced host command is denied even if Enhanced Remote
Command (S2,F49) is received from the host.
_GEM_Interlock_PP Processing is denied even if the following SECS messages are
received from the host.

uoI}oUN UOI}DBUUOY }JSOH 3y} Jo Buissadold oiseg |-G

* Process Program Request (S7,F5)

» Formatted Process Program Request (S7,F25)
» Process Program Load Inquire (S7,F1)

* Process Program Send (S7,F3)

» Formatted Process Program Send (S7,F23)

» Delete Process Program Send (S7,F17)

_GEM_Interlock_Time Changing the equipment clock is denied even if Date and Time Set
Request (S2,F31) is received from the host.

S)oopRW| ¢-L-G

EI Precautions for Correct Use

The requested processing may be performed for processing requests received from the host
immediately after the value of the interlock variable changes to TRUE. Set interlock variables
as soon as possible.
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5 Host Connection Function

5-1-3 Transaction Processing

The series of processing that is performed by the SECS/GEM CPU Unit for a SECS message is called
transaction processing. Some transactions are processed jointly by the host connection function and
the user program, and others are processed only by the host connection function. For the transactions
that are processed jointly by the host connection function and user program, you can use the following
variables in the user program to check the transaction processing state, processing result, and pro-
cessing result factor. The values of these variables are updated by the host connection function.

Variable type Meaning Data type Meanings of values
Transaction processing flag | Transaction process- | BOOL TRUE: Transaction processing is in progress.
ing state FALSE: Transaction processing is not in prog-

ress.

Transaction processing

result variable

ing result and result
factor

Transaction process- | Structure | Refer to the following table.

The members of the transaction processing result variable are given in the following table.

Mem- Meaning Data Meanings of values Description
ber type
Rslt Processing | BOOL TRUE: Successful
result FALSE: Failed
Rslt Processing | WORD 16#0000: Successful
Code result 16#0100: Transmis- » The communications state was DISABLED or
factor sion error NOT COMMUNICATING when the primary mes-

sage was received.
» The control state was OFF-LINE when the primary
message was received.

» The spool status was SPOOL ACTIVE when the
primary message was received.

16#0200: Reception
error

» A T3 timeout occurred while reception of the sec-
ondary message is awaited. "

» The communications state changed to DISABLED
while reception of the secondary message is
awaited.

* The control status changed to OFF-LINE while the
secondary message is awaited.

* The received secondary message exceeded the
maximum size of a SECS message. 2

» The message structure of the received secondary
message was not correct. 3

16#0300 or higher:
Specific errors

This depends on the transaction result processing
variable. Refer to A-2 System-defined Variables on
page A-211 for details.

*1. The host connection function sends Transaction Timer Timeout (S9,F9).

*2. The host connection function sends Data Too Long (S9,F11).

*3. The host connection function sends lllegal Data (S9,F7).
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5 Host Connection Function

Transaction processing is different when the host sends the primary message in comparison with when
the equipment sends the primary message.

I When Host Sends the Primary Message

Transaction processing is as described below when the host sends the primary message.

1 The host sends the primary message.

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table.

Result

Factor

Host connection function processing

Normal

Changes the transaction processing flag to
TRUE.

Error’ !

The message structure of the primary message
from the host is nonstandard.

Sends Unrecognized Function Type
(S9,F5) to the host.

The communications state was DISABLED
when the primary message was received from
the host.

The primary message is discarded.

The control state was OFF-LINE when the
primary message was received from the host.

Sends Abort Transaction (S7,F0) to the
host.

The stream number in the primary message
from the host is not supported by the GEM
Services.

Sends Unrecognized Stream Type (S9,F3)
to the host.

The function number in the primary message
from the host is not supported by the GEM
Services.

Sends Unrecognized Function Type
(S9,F5) to the host.

The W bit setting in the primary message from
the host is OFF.

Sends Unrecognized Function Type
(S9,F5) to the host.

The primary message from the host was dis-
abled on the SECS/GEM Configurator. 2

Sends Unrecognized Function Type
(S9,F5) to the host.

The message structure or format of the primary
message from the host is different from the
structure or format set in the SECS/GEM Con-
figurator.

Sends lllegal Data (S9,F7) to the host.

SECS message-specific factors

Refer to information on individual GEM
capabilities.

*1. The same error determination is executed for all primary messages from the host.

*2. Settings to enable and disable primary messages are checked for GEM standard messages and us-
er-defined messages.

NOOA W
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The host connection function changes the value of the transaction processing flag for the
received primary message.

The user program detects that the value of the transaction processing flag is TRUE.
The user program processes the primary message and executes a GEM instruction.
The host connection function changes the value of the transaction processing flag to FALSE.

The host connection function returns a secondary message.
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5 Host Connection Function

The following figure shows a timing chart.

Primary message received. Secondary message sent.

Host connection function processing

TRUE

Transaction processing flag FALSE — I—

User program processing l:l

Execute TRUE ﬂ
FALSE | :
5 TRUE |—\—
GEM instruction |~ FALSE ,
TRUE '
Done FALSE [

|E| Precautions for Correct Use

If the next primary message is received after the equipment receives a primary message but
before it returns the secondary message, the user program detects reception of the second pri-
mary message only after the secondary message is returned for the first primary message.
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5 Host Connection Function

The transaction processing flags that are used when the host sends the primary message are given in
the following table. Both the SECS messages that change the values of the transaction processing
flags to TRUE and the GEM instructions that change the values of the transaction processing flags to

FALSE are given.

Transaction Processing Flag

SECS message

GEM instruction

Variable Name
_GEM_BusyHost Host-initiated Equipment | New Equipment Constant | GEM_AckChangeECV
ChangeECV Constant Change Send (S2,F15)

_GEM_BusyHostCmd

Host Command

Host Command Send
(S2,F41)

GEM_AckHostCmd

_GEM_BusyEnhanced
RmtCmd

Enhanced Remote
Command

Enhanced Remote Com-
mand (S2,F49)

GEM_AckEnhanced
RmdCmd

_GEM_BusyHostPP
Delete

Host-initiated Process
Program Deletion

Delete Process Program
Send (S7,F17)

GEM_AckPPDelete

_GEM_BusyHost
FormattedPPUpload

Host-initiated Formatted
Process Program Upload

Formatted Process Pro-
gram Request (S7,F25)

GEM_Resp
FormattedPPUpload

_GEM_BusyHostPP
Upload

Host-initiated Process
Program Upload

Process Program Request
(S7,F5)

GEM_RespPPUpload

_GEM_BusyHost Host-initiated Formatted Formatted Process Pro- GEM_Ack
FormattedPP Process Program gram Send (S7,F23) FormattedPP
Download Download Download
_GEM_BusyHost Host-initiated Process Process Program Send GEM_AckPP
PPDownload Program Download (S7,F3) Download
_GEM_BusyHost Host-initiated Single-block | Terminal Display, Single GEM_AckTerminalMsg
TerminalMsgSB Terminal Message (S10,F3) SB

_GEM_BusyHost Host-initiated Multi-block | Terminal Display, GEM_AckTerminalMsg
TerminalMsgMB Terminal Message Multi-block (S10F5) MB

_GEM_BusyHostUser
Msg

Host-initiated
User-defined Message

Host-initiated
User-defined Message
(Sx,Fy)

GEM_SendHostUser
Msg

NJ-series SECS/GEM CPU Units User’s Manual (W528)
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5 Host Connection Function

I When Equipment Sends the Primary Message

Transaction processing is as described below when the equipment sends the primary message.
A GEM instruction is executed in the user program.

When execution of the GEM instruction is completed, the GEM Service changes the value of the
transaction processing flag for the GEM instruction to TRUE.

The host connection function sends the primary message.

The host returns the secondary message.

The host connection function receives the secondary message.

The host connection function changes the value of the transaction processing flag to FALSE.

The user program detects that the value of the transaction processing flag is FALSE.

CONOOAW N

The user program uses the transaction processing result variable to check the results of trans-
action processing.

The following figure shows a timing chart.

Execute TRUE |_|

FALSE

. TRUE :
GEM instruction | —°%Y FALSE —’—\

TRUE I—I
FALSE

Done

TRUE
Transaction processing flag FALSE ﬂ

Host connection function processing FI %l

Primary message sent. Secondary message received.

The value of the transaction processing flag changes to FALSE regardless of whether transaction pro-
cessing ends normally or end in an error.
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The transaction processing flags and the transaction processing result variables that are used when the
equipment sends the primary message are given in the following table. Both the GEM instructions that
change the values of the transaction processing flags to TRUE and the SECS messages that change

the values of the transaction processing flags to FALSE are given.

Transaction processing flag

Transaction processing result

variable GEM instruction SECS message
Variable Name Variable Name
_GEM_Busy Equipment- _GEM_Equip Equipment- GEM_Request Date and Time Data
EquipChange initiated Time ChangeTime initiated Time ChangeTime (S2,F18)
Time Change Rslt Change
Results
_GEM_Busy Equipment- _GEM_Equip Equipment- GEM_Upload Formatted Process
Equip initiated FormattedPP initiated FormattedPP Program Acknowl-
FormattedPP Formatted UploadRsilt Formatted edge (S7,F24)
Upload Process Process
Program Program
Upload Upload Results
_GEM_Busy Equipment- _GEM_Equip Equipment- GEM_UploadPP | Process Program
EquipPP initiated PPUploadRslt | Initiated Acknowledge
Upload Process Process (S7,F4)
Program Program
Upload Upload Results
_GEM_Busy Equipment- _GEM_Equip Equipment- GEM_Request Formatted Process
Equip initiated FormattedPP initiated FormattedPP Program Data
FormattedPP Formatted DownloadRslt | Formatted Download (S7,F26)
Download Process Process
Program Program
Download Download
Results
_GEM_Busy Equipment- _GEM_Equip Equipment- GEM_Request Process Program
EquipPP initiated PPDownload initiated PPDownload Data (S7,F6)
Download Process Rslt Process
Program Program
Download Download
Results
_GEM_Busy Equipment- _GEM_Equip Equipment- GEM_Send Terminal Request
Equip initiated TerminalMsg initiated TerminalMsg Acknowledge
TerminalMsg Terminal Rslt Terminal (S10,F2)
Message Message
Results
_GEM_Busy Equipment- _GEM_Equip Send GEM_Send Equipment- initiated
EquipUser initiated UserMsgRslt Equipment- EquipUserMsg User-defined
Msg User-defined initiated Message (Sx,Fy+1)
Message User-defined
Message
Results
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5 Host Connection Function

5-1-4 Checking the Number of Buffered SECS Messages

Processing of GEM Services is performed in the system services of the SECS/GEM CPU Unit. The
execution priority of the system services is lower than the execution priority of the primary periodic task
and priority-16 periodic task. Other than processing for the GEM Services, the system services also
provide the USB port service, built-in EtherNet/IP port service, and other services. Therefore, transmis-
sion delays will occur if a lot of SECS messages are sent and received. SECS messages for which
there are delays are buffered until they are sent.

Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for details on system
services and the execution priority of processes.

I System-defined Variables for Number of Buffered SECS Messages

You can check the number of buffered SECS messages with the following system-defined variables.

Variable Meaning Data Range of values
type
_GEM_EquipMsgBuf | Equipment-initiated Message Bufferings USINT 0to 32
_GEM_HostMsgBuf Host-initiated Message Bufferings USINT O0to 16

Operation When Number of Buffered Messages Exceeds Allowed
Value

Operation when the number of buffered equipment-initiated messages exceeds the allowed value is
described in the following table.

Item Operation
Event log The Send Transaction Queue Overrun (66000000 hex) observation is
recorded in the event log.
Instruction execution The instruction ends in an error with error code 16#381B (Insufficient

Transaction Resource).

Sending SECS messages to the host | The messages are not sent.
Receiving SECS messages from the | The messages are received normally.
host

Operation when the number of buffered host-initiated messages exceeds the allowed value is
described in the following table.

Item Operation

Event log The Receive Transaction Queue Overrun (66010000 hex) observation
is recorded in the event log.

Instruction execution The instruction is executed normally.

Receiving SECS messages from the | After the message is received, Abort Transaction (Sx,F0) is sent in

host reply.”!

User program notification The user program is not notified that the allowable number of buffered
transactions was exceeded.

*1. The stream number is the same as the stream number of the SECS message received from the host.
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5 Host Connection Function

I How to Reduce the Number of Buffered SECS Messages

The effective ways to reduce the number of buffered SECS messages are as follows:
* Reduce the frequency of communications with the host.
* Reduce the task execution time ratio.

Refer to A-4 Designing Tasks to Use the GEM Services on page A-231 for details on how to adjust the
task execution time ratio.
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5 Host Connection Function

5-2 HSMS Communications

HSMS communications conforms to SEMI E37.10702 (High-speed SECS Message Service Single
Selected-Session Mode) (HSMS-SS or HSMS-SSS).

5-2-1 Setting HSMS Conditions

There are the following two modes for establishing a TCP/IP connection between the host and equip-
ment.

» Passive Mode: The host sends a connection request.
» Active Mode: The equipment sends a connection request.

The HSMS condition settings are different for Passive Mode and Active Mode.

You can use either the SECS/GEM Configurator or the Set HSMS Communications Parameters
(GEM_SetHSMSParam) instruction to set the HSMS conditions.

I Setting with the SECS/GEM Configurator

You can set the HSMS conditions with the SECS/GEM Configurator. Refer to 8-8-1 HSMS Condition on
page 8-43 for details on the settings.

I Executing the GEM_SetHSMSParam Instruction

You can execute the GEM_SetHSMSParam instruction to set the HSMS conditions. The settings in the
instruction are applied when the GEM Service status changes to EQRun. Refer to A-1 GEM Instruc-
tions on page A-3 for information on the instruction.
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5-2-2 HSMS Communications Connection States

The HSMS communications connection states operate according to the following HSMS state machine.

Not

TCP/IP

Connected

Not

HSMS

Selected

TCP/IP Connected

(6)

HSMS
Selected

4)

®)

The state transition triggers and equipment operation in Passive Mode are described in the following
table. The numbers in the table correspond to the numbers in the figure.

No. | Current state Trigger New state Operation
(1) The GEM Service status TCP/IP NOT None
changed to EQRun. CONNECTED
(2) TCP/IP NOT TCP/IP successfully HSMS NOT T7 timeout timer is started.
CONNECTED | accepted. SELECTED
(3) HSMS NOT Select.req is received and | HSMS T7 timeout is canceled and Select.rep
SELECTED accepted. SELECTED with a Selected Status of 0 is sent.
(4) HSMS NOT HSMS selection failed. The | TCP/IP NOT The TCP/IP connection is closed.
SELECTED GEM Service status CONNECTED
changed to a status other
than EQRun.
(5) HSMS TCP/IP communications TCP/IP NOT The TCP/IP connection is closed.
SELECTED end. The GEM Service CONNECTED
status changed to a status
other than EQRun.
(6) HSMS T3 timeout occurs. HSMS » The data transaction is canceled
SELECTED SELECTED while the TCP/IP connection is not

ended.

* For a primary message, Transaction
Timer Timeout (S9,F9) is sent.
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5 Host Connection Function

The state transition triggers and equipment operation in Active Mode are described in the following

table.
No. | Current state Trigger New state Operation
(1) --- Initialization TCP/IP NOT None
CONNECTED
(2) TCP/IP NOT A connection is HSMS NOT * TCP/IP Connect
CONNECTED determined. SELECTED . Se[ect.req is sent.
+ T6 timeout timer is started.
(3) HSMS NOT Select.rep with a Selected | HSMS T6 timeout is canceled.
SELECTED Status of 0 is received. SELECTED
(4) HSMS NOT HSMS selection failed. The | TCP/IP NOT » The TCP/IP connection is closed.
SELECTED GEM Service status CONNECTED « T5 timeout timer is started.
changed to a status other
than EQRun.
(5) HSMS TCP/IP communications TCP/IP NOT The TCP/IP connection is closed.
SELECTED end. The GEM Service CONNECTED
status changed to a status
other than EQRun.
(6) HSMS T3 timeout occurs. HSMS » The data transaction is canceled
SELECTED SELECTED while the TCP/IP connection is not

ended.

* For a primary message, Transaction
Timer Timeout (S9,F9) is sent.

To check the connection status in HSMS SELECTED state, the GEM Service periodically sends a link
test request control message (Linktest.req).

If the GEM Service status is not EQRun, the HSMS communications state is always TCP/IP NOT
CONNECTED.

5-2-3 Checking the HSMS Communications State

Use the following system-defined variables to check the HSMS communications state. Refer to A-2
System-defined Variables on page A-211 for details on system-defined variables.

Variable

Name

Function

_GEM_HSMSState

HSMS Communications
State

Gives the HSMS communications
connection state.

_GEM_HSMSError

HSMS Communications
Error

Indicates errors detected by the
HSMS.

_GEM_HSMSParam

HSMS Communications
Parameters

Gives the active HSMS
communications settings.
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5-3 Item Definitions

An item is a data element in a SECS message. You can check item definitions with Data Definition -
Item Definition on the Tools Menu of the SECS/GEM Configurator. You can change the format or data
size of some of the items on the SECS/GEM Configurator.

The names, meanings, formats, and data sizes of the items are given in the following table along with
whether the values can be changed. The data size is given in the Data size column only when it is not
implicit from the format. Refer to A-3 Correspondence between Formats and Data Types on page A-230
for the format codes and meanings, and the corresponding data types handled by the NJ-series CPU

Units.
Item name Meaning Value Format Data size [bytes] o
changes »
ABS Any binary string Not allowed. | B 1,024 max. g
ACKC5 Acknowledge code Not allowed. |B 1 =
ACKC6 Acknowledge code Not allowed. | B 1 5‘
ACKC7 Acknowledge code Not allowed. | B 1 §'
ACKC7A Acknowledge code Not allowed. | U1 1 @
ACKC10 Acknowledge code Not allowed. |B 1
ALCD Alarm code Not allowed. |B 1
ALED Alarm enable/disable code Not allowed. |B 1
ALID Alarm identification Allowed. U1, U2, or U4™"
ALTX Alarm text Allowed. A 120 max.
CCODE Command code Allowed. A, 12,14, U2, or U4 4 max. when the
format is A
CEED Collection event or trace Not allowed. | BOOLEAN
enable/disable code
CEID Collection event ID Allowed. U1, U2, or U4
CEPACK Command Enhanced Not allowed. | y1*2
Parameter Acknowledge
CEPVAL Command Enhanced Not allowed. B, BOOLEAN, A, I1,
Parameter Value 12, 14, F8, U1, U2, or
U4 172:3°4*5
COMMACK Establish Communications Not allowed. |B 1
Acknowledge Code
CPACK Command Parameter Not allowed. |B 1
Acknowledge Code
CPNAME Command Parameter Name | Allowed. A 60 max.
CPVAL Command Parameter Value | Not allowed. | B, BOOLEAN, A, I1,
12,14, U1, U2, or
U4 17345
DATAID Data ID Allowed. U1, U2, or U4™"
DATALENGTH | Total bytes to be sent Allowed. U1, U2, or U4™"
DRACK Define Report Acknowledge | Not allowed. |B 1
Code
DSPER Data sample period Not allowed. | A 6,8
EAC Equipment acknowledge Not allowed. | B 1
code
ECDEF Equipment constant default | Not allowed. | Same as format for
value target ECV.
ECID Equipment constant ID Not allowed. | Same as format of
VID.
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Item name Meaning Value Format Data size [bytes]
changes
ECMAX Equipment constant maxi- Not allowed. | Same as format for
mum value target ECV.
ECMIN Equipment constant mini- Not allowed. | Same as format for
mum value target ECV.
ECNAME Equipment constant name Allowed. - 60
ECV Equipment constant value Not allowed. B, BOOLEAN, A, I1,
12,14, F4, F8, U1, U2,
or Ug 1734’6
EDID Expected data identification | Not allowed. | Same as format of
PPID.
ERACK Enable/Disable Event Report | Not allowed. | B 1
Acknowledge Code
ERRW?7 Text string describing error Allowed. A 80
found in process program
FCNID Function Identification Not allowed. | U1
GRANT Grant code Not allowed. | B 1
HCACK Host Command Parameter Not allowed. | B 1
Acknowledge Code
LENGTH Length of the service pro- Allowed. U1, U2, or U4
gram or process program in
bytes
LIMITACK Acknowledgement code for | Not allowed. | B 1
variable limit attribute set
LIMITID The identifier of a specific Not allowed. | B 1
limit in the set of limits for a
variable to which the corre-
sponding limit attributes refer
LIMITMAX The maximum allowed value | Not allowed. | Same as format for
for the limit values of a spe- monitoring target SV.
cific variable
LIMITMIN The minimum allowed value | Not allowed. | Same as format for
for the limit values of a spe- monitoring target SV.
cific variable
LOWERDB A variable limit attribute Not allowed. | Same as format for
which defines the lower monitoring target SV.
boundary of the deadband of
a limit
LRACK Link Report Acknowledge Not allowed. |B 1
code
LVACK Variable limit definition Not allowed. |B 1
acknowledge code
MDLN Equipment Model Type Allowed. - 20
MEXP Message expected in the Not allowed. | A 6
from Sxx,Fyy where x is
stream and y is function
MHEAD SECS message block Not allowed. | B 10
header associated with mes-
sage block in error
OBJSPEC A text string that has an Allowed. A 80
internal format and that is
used to point to a specific
object instance
OFLACK Acknowledge code for Not allowed. | B 1

OFF-LINE request
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Item name Meaning Value Format Data size [bytes]
changes
ONLACK Acknowledge code for Not allowed. | B 1
ON-LINE request
PPARM Process Parameters Not allowed. | BOOLEAN, A, I1, 12,
14, F4, F8, U1, U2, or
g7
PPBODY Process program body Not allowed. B, A, 11,12, 14, U1,
U2, or U4 147
PPGNT Process program grant sta- | Not allowed. |B 1
tus
PPID Process program ID Allowed. A 120
RCMD Remote command code or Allowed. A 20
string
REPGSZ Reporting group size Allowed. U1, U2, or u4™ o
RPTID Report ID Allowed. U1, U2, or U4™" :
RSDA Request Spool Data Not allowed. | B 1 g
Acknowledge E
RSDC Request Spool Data Code Not allowed. | U1 g
RSPACK Reset Spooling Acknowl- Not allowed. | B 1 g
edge
SEQNUM The value which indicates Not allowed. | U2
the position in the list of pro-
cessing commands
SHEAD Stored header related to the | Not allowed. | B 10
transaction timer
SMPLN Sample Number Allowed. U1, U2, or ug™
SOFTREV Software revision code Allowed. A 20
STIME Sample time Not allowed. | A 12 or 16
STRACK Spool Stream Acknowledge | Not allowed. |B 1
STRID Stream ldentification Not allowed. | U1
SV Status variable value Not allowed. | L, B, BOOLEAN, A,
11, 12, 14, F4, F8, U1,
U2, or U4 17346
SVID Status variable ID Not allowed. | Same as format of
VID.
SVNAME Status Variable Name Allowed. A 60
TEXT A single line of characters Allowed. A1 240
TIAACK Equipment acknowledge- Not allowed. | B 1
ment code
TIACK Time Acknowledge Code Not allowed. | B 1
TID Terminal number Not allowed. | B 1
TIME Time of day Not allowed. | A 12 or 16
TOTSMP Total samples to be made Allowed. U1, U2, or U4™"
TRID Trace request ID Allowed. U1, U2, or U4™"
UNITS Unit Identifier Allowed. A 20
UPPERDB A variable limit attribute Not allowed. L, B, BOOLEAN, A,
which defines the upper 11,12, 14, F4, F8, U1,
boundary of the deadband of U2, or U4
a limit
V Variable data Not allowed. | L, B, BOOLEAN, A,
11, 12, 14, F4, F8, U1,
U2, or U4 17346
VID Variable 1D Allowed. U1, U2, or U4™"
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5-20

Value

Item name Meaning Sheraes Format Data size [bytes]

VLAACK Variable Limit Attribute Not allowed. | B 1

Acknowledge Code

1.
*2.
*3.
*4.
*5.
*6.
*7.

The U8 format specified in the SECS/GEM standard is not supported.

The list format specified in the SECS/GEM standard is not supported.

The JIS-8 format specified in the SECS/GEM standard is not supported.

The 18 format specified in the SECS/GEM standard is not supported.

With remote control, you can specify a different format for each variable.

With the data definitions, you can specify a different format for each variable.

With process program management, you can specify a different format for each variable.

NJ-series SECS/GEM CPU Units User’s Manual (W528)



5 Host Connection Function

5-4 Variable Data Definitions

I
Variable data indicates the settings for the host connection function and the operating status. You can

check the contents of variable data with Data Definition on the Tools Menu of the SECS/GEM Config-
urator.

5-4-1 Types of Variable Data

The following table lists the three types of variable data.

- (3]

Variable data Meaning MaX|m|.fm number &
registered s

Equipment constants (EC) | These variables are changed by the host. 512" >
(=3

Status variables (SV) These variables always hold valid information. They can- | ___*1 2
o]

not be changed from the host. o]

Q

Discrete variables (DV) These variables are valid only when specific events . o
occeur. =

*1. You can register a total of 1,024 equipment constants (EC), status variables (SV), and discrete variables §'
(7]

(DV).

There are also two types of variable data depending on who defines the variables: standard variables
and user-defined variables.

Definition Meaning
Standard variables These variables are defined by the host connection function as standard features.
User-defined variables | You define the formats and data sizes on the SECS/GEM Configurator.

5-4-2 Link Variables for Variable Data

Link variables for standard variable data are registered as system-defined variables. You use the
SECS/GEM Configurator to assign link variables of the correct data type for the format to user-defined
variable data.

The specifications for link variable attributes and initialization are described in the following table.

ejeq a|qeuen Jo sedAL |-G

Variable data Link variable
. Attributes s pi s
Type Definition Retain Constant Initialization
Equipment Standard Yes Yes » The variables are initialized when the GEM Services
constants variables are started after the variables are transferred from
User-defined the SECS/GEM Configurator.
variables « To initialize the variables while the host connection

function is operating, execute the Change Equip-
ment Constant (GEM_ChangeECYV) instruction
while the GEM Service status is EQInitializing.

Status vari- Standard No 1 The system-defined status variables that have a Con-
ables variables stant attribute are initialized by the GEM Services. You
User-defined No must initialize the other variables in the user program
variables at startup.
Discrete vari- | Standard No No You must initialize these variables in the user program
ables variables as required.
User-defined
variables

*1. This depends on the variable data.
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5-4-3 List Specifications for Variable Data

You can define lists in the format for a user-defined status variable or discrete variable. There are two
types of lists: lists of fixed length data and lists of length-variable data. Also, you can nest lists. You can
nest lists within lists. You can create a total of up to three nesting levels for lists of fixed length data and
lists of length-variable data. You cannot nest a list of length-variable data inside a list of length-variable
data.

The specifications of list structures are given in the following table.

Item Specification
Maximum number of list structures that can be defined 64
Maximum number of items registered in one list structure 64
Maximum size of variable data in a list structure [Kbytes] 2

| Lists of Fixed Length Data

For a list of fixed length data, you set the items for each list. Number of lists indicates the number of
items in the level that is directly below a list structure level. For example, if the structure of a level that is
a list of fixed length data is <L,4>, there are four items in the level that is immediately below it, so the
number of lists is given as 4. You can set a different format for each item in a list. The specifications for
a list of fixed length data are given in the following table.

Item Specification
Number of lists 0 to 64

In a list of fixed length data, a link variable is assigned to store the value separately for each item in the
list.

The following example shows a variable data structure on the SECS/GEM Configurator for a list of fixed
length data with three nesting levels and a link variable assigned for each item.

Number of lists Item name Link variable assigned to item

Variable data structure Ltk il
L,4
1.B ltem1
2.U1 ltem2
3.U2 Item3
4.L,2
1.B ltem4
2.L,2
1.11 Item5
2.12 ltem6
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I Lists of Length-variable Data

For the list of length-variable data, you set items to be changeable. All items in the list have the same
format. The specifications for a list of length-variable data are given in the following table.

Item Specification
Number of lists 1to 64

For a list of length-variable data, a link variable to store the number of items and a shared array link
variable to store the item values are assigned. The number of array elements must be equal to the
maximum number of items.

a

The following example shows an example on the SECS/GEM Configurator for variable data items in a :
list of length-variable data and link variable assignments. The variable VIDm_List1 stores the number of )
items in the list of length-variable data, and the variable VIDm_Item1 stores the values of the items. The =
data type of VIDm_ltem1 is ARRAY/0..4] OF INT. g
2

The data type is ARRAY/0..4] OF INT. >

]

5

Variable data structure Structure definition g
L,n (Max. value of n: 5) Structure Link v~ iable @

1.12 ltem1

2.12 Item2 1412 Tem 1> VIDm Ttem

n.12 ltemn

ejeq 9|qele/ J0) SUONEOIDSAS ISIT €-1-G
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5-4-4 Standard Variable Data

The names, meanings, formats, and data sizes of the standard variable data are given in the following
tables along with whether the values can be changed.

The data size is given in the Data size column only when it is not implicit from the format.

Refer to A-3 Correspondence between Formats and Data Types on page A-230 for the format codes
and meanings, and the corresponding data types handled by the NJ-series CPU Units.

I Equipment Constant (EC) Definitions

The names, meanings, and formats of the standard variable data are given in the following table along
with whether the values can be changed from the SECS/GEM Configurator.

Equipment constant name Meaning Value Format
changes
EnableSpooling Enable/Disable spooling Not allowed. | BOOLEAN

EstablishCommunicationsTimeout The interval between attempts to send | Not allowed. | U2
S1F13 when establishing
communications

The maximum number of messages to

be sent from the spool

MaxSpoolTransmit Not allowed. | U4

OverWriteSpool Indicates whether to overwrite data orto | Not allowed. | BOOLEAN
stop spooling whenever the spool area
limits are exceeded.

TimeFormat Time format Allowed. U1, U2, U4

§ status variable (SV) Definitions

The names, meanings, formats, and data sizes of the standard status variable data are given in the fol-
lowing table along with whether the values can be changed from the SECS/GEM Configurator.

5-24

Status variable name Meaning Value Format Data size
changes [bytes]
AlarmsEnabled The list of alarms (ALIDs) Not allowed. | Same as format of
enabled for reporting ALID.
AlarmsSet The list of alarms (ALIDs) Not allowed. | Same as format of
currently occur ALID.
CLOCK Present clock time Not allowed. | A 12 or 16"
ControlState The current control state of | Not allowed. | U1
the equipment
EventsEnabled The list of events (CEIDs) Not allowed. | Same as format of
enabled for reporting CEID.
PPExecName The PPID(s) of the currently | Not allowed. | Same as format of
selected Process PPID.
Program(s).
PPFormat The type(s) of supported Not allowed. | U1
process programs
ProcessState The current processing state | Not allowed. | U1
of the equipment
PreviousProcessState The previous processing Not allowed. | U1
state of the equipment
SpoolCountActual A count of the messages Allowed. U1, U2, or U4
actually contained in the
spool area
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Status variable name Meaning Value Format Data size
changes [bytes]

SpoolCountTotal The total number of Allowed. U1, U2, or u4™2
messages that can be saved
in the spool area

SpoolFullTime The timestamp from the time | Not allowed. | A 12 or 16"
the spool last became full

SpoolStartTime The timestamp from the time | Not allowed. | A 12 or 16"
spooling last became active

*1. The data length is determined by the value of the TimeFormat equipment constant.

*2. The total number of messages that can be saved in the spool area depends on the format. If the format is U1,
255 messages can be saved. If the format is U2 or U4, 1,000 messages can be saved.

o
H
I Discrete Variable (DV) Definitions §<’
(=3
The names, meanings, formats, and data sizes of the standard discrete variable data are given in the 3
following table along with whether the values can be changed from the SECS/GEM Configurator. %
]
Discrete variable . Value 5
Meaning Format =
name changes g
AlarmID The current alarm identification Not allowed. | Same as format of ALID. @
EventLimit A list of LIMITIDs whose limits are Not allowed. | Same as format of LIMITID.
reached or crossed
LimitVariable The VID for the variable whose value | Not allowed. | Same as format of VID.
exceeded limit monitoring zones
OperatorCommand | A command issued by the operator Allowed. U1, U2, or U4

PPChangeName The PPID which was affected by a Not allowed. | Same as format of PPID.
creation, editing, or deletion of a
Process Program by an operator

PPChangeStatus The action taken on the Process Not allowed. | U1
Program
TransitionType The direction of the zone transition Not allowed. | B

which has occurred

ejeq 9|qelieA plepuels y-#-G
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5-5 GEM Capabilities

The GEM capabilities achieve functions specified in the SECS/GEM standards. Except for the
automatic processing that is performed by the host connection function, you must use GEM instructions
to intentionally perform processing to achieve GEM capabilities. Some GEM capabilities require that

you set items on the SECS/GEM Configurator.

The following functions are implemented in the SECS/GEM CPU Unit to achieve GEM capabilities.

Communications State Model
Control State Model
Equipment Processing States
Event Notification

Error Messages
Documentation

Dynamic Event Report Configuration

Variable Data Collection

Trace Data Collection

Status Data Collection

Alarm Management

Host Commands

Enhanced Remote Commands
Equipment Constants

Process Program Management
Material Movement
Equipment Terminal Services
Clock

Limit Monitoring

Spooling
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5 Host Connection Function

5-5-1 Communications State Model

The communications state model is based on the Host-Initiated S1,F13/F14 Scenario fundamental
GEM requirement and on the Establish Communications additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-10-1 Communications State Model on
page 8-58
Creating the user program on the Sysmac | Required. This section
Studio

I Communications State Model

The GEM Service communications states operate according to the following communications state
model. The host connection function manages state transitions in the communications state model. You
do not need to manage state transitions for the communications state model.

sanliqeded N3O G-G

State transitions in the communications state model occur when the GEM Service status is EQRun. If
the GEM Service status is not EQRun, the communications model state is always DISABLED.

(1) COMMUNICATIONS
[ DISABLED j
ENABLED @] 3)
.\i‘l)
NOT COMMUNICATING
/ HOST-INITIATED EQUIPMENT—INITIATE\

CONNECT CONNECT

.
.
:
o i
| C WAIT DELAY
WAIT CR !
FROM HOST i .\(f) (8)" "(7) (6)
: C WAIT CRA /
.

A
(15) (14) 9)

—>[COMMUNICATING]<7

[SPOIN 81B1S SUONEDIUNWWOY) |-G-G
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5-28

The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.

No. Current Trigger New state Operation Comment
state
(1) (Entry to The GEM Service state Default™ None -
COMMUNI- | changes to EQRun.
CATIONS)
(2) DISABLED | The Change Communica- | ENABLED None SECS-Il communica-
tions State tions are enabled.
(GEM_ChangeCom-
mState) instruction is exe-
cuted and the
communications state
changes to ENABLED.
(3) ENABLED * The Change Communi- | DISABLED None SECS-Il communica-
cations State tions are prohibited.
(GEM_ChangeCom-
mState) instruction is
executed and the com-
munications state
changes to DISABLED.
* The GEM Service state
changes to a state other
than EQRun.
(4) (Entry to Any entry to ENABLED NOT None ---
ENABLED) | state. COMMUNIC
ATING
(5) (Entry to Any entry to NOT WAIT CRA Initialize communica- | Begin an attempt to
EQUIPMEN | COMMUNICATING tions. establish communica-
T-INITIATED Set CommDelay tions.
CONNECT) timer to expired state.
Send Establish Com-
munications Request
(S1,F13).
(6) WAIT CRA Connection transaction WAIT DELAY | Initialize CommDelay | If appropriate, place
failure. timer. Dequeue all dequeued messages
SECS messages that | in spool buffer in the
were queued to send. | order they were
generated. Wait for
timer to expire.
(7) WAIT CommbDelay timer WAIT CRA Send Establish Establish Communi-
DELAY expired. Communications cations Request
Request (S1,F13) (S1,F13) may be
and wait for Establish | received from host.
Communications
Request
Acknowledge
(S1,F14).
(8) WAIT A SECS message other WAIT CRA Discard the SECS -
DELAY than Establish message. No reply.

Communications Request
(S1,F13) was received.

Set CommDelay
timer to expired state.
Send Establish
Communications
Request (S1,F13).
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No. Current Trigger New state Operation Comment
state
9) WAIT CRA Establish COMMUNI- None Communications are
Communications Request | CATING established.
Acknowledge (S1,F14)
was received with
COMMACK = 0.
(10) |- Any entry to NOT WAIT CR None Wait for Establish
COMMUNICATING FROM HOST Communications
Request (S1,F13)
from host.
(14) | COMMUNI- | Communications failure NOT Dequeue all SECS Place dequeued
CATING COMMUNIC | messages that were | SECS messages in
ATING queued to send. spool buffer as appro-
priate. o
(15) | WAIT CR Establish COMMUNI- Send Establish Communications are &
FROM Communications Request | CATING Communications established. ﬁ.’l
HOST (S1,F13) was received. Request §
Acknowledge L]
(S1,F14) with =
COMMACK = 0. =
(7]

*1. The default is controlled by the setting made with Model Settings - Communications State Model - Default
Communications state from the List Menu of the SECS/GEM Configurator.

I Communications State Model Scenarios

There are the following two Communications State Model scenarios.
* Host Attempts to Establish Communications
» Equipment Attempts to Establish Communications and Host Acknowledges

® Host Attempts to Establish Communications

The following procedure is used for the Host Attempts to Establish Communications scenario.

1 The host sends Establish Communications Request (S1,F13).

[SPOIN 81B1S SUONEDIUNWWOY) |-G-G

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing
Result Factor el Value of | Notification
ACKC5
Normal | --- Send Establish Communi- |0 None
Error The communications state model | cations Request Acknowl- 1
state is not ENABLED. edge (S1,F14) to the host.
Common criteria ' Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.
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® Equipment Attempts to Establish Communications and Host Acknowledges

The following procedure is used for the Equipment Attempts to Establish Communications and Host
Acknowledges scenario.

1 To change the communications state to ENABLED, the Change Communications State
(GEM_ChangeCommState) instruction is executed in the user program.

To change the communications state to ENABLED, the value of the TransitionEvent input
variable to the GEM_ChangeCommState instruction is set to_ GEM_COMM_ENABLED.

2 The host connection function sends Establish Communications Request (S1,F13).

3 The host sends Establish Communications Request Acknowledge (S1,F14).

I Initial Settings for the Communications State Model

Initial settings are necessary for the communications state model. Initial settings can be made from the
SECS/GEM Configurator or from the user program.

® Initial Settings with the SECS/GEM Configurator

Refer to 8-10-1 Communications State Model on page 8-58 for the procedures to make the initial
settings for the communications state model on the SECS/GEM Configurator.

@ Initial Settings from the User Program

You can make the initial settings for the communications state model from the user program. The
setting methods and update timing for each setting item are given in the following table.

ltem Setting method Upd-ate tim-
ing
Establish Communi- | Use the Change Equipment Constant (GEM_ChangeECV) instruc- When the
cations Timeout tion to set the value of the Establish Communications Timeout GEM Service
(_GEM_EstablishCommunications Timeout) system-defined variable. | status

Default Communica- | Set the value of the Default Communications State changes to
tions State (_GEM_DefaultCommunicationState) system-defined variable. EQRun
Equipment Model Set the value of the Equipment Model Type
Type (_GEM_EquipInfo.MDLN) system-defined variable.
Software Revision Set the value of the Software Revision Code
Code (_GEM_Equipinfo. SOFTREV) system-defined variable.

I Checking the State of the Communications State Model

Use the following system-defined variable to check the state of the communications state model. Refer
to A-2 System-defined Variables on page A-211 for details on system-defined variables.

System-defined variable Name
_GEM_CommunicationsState Communications State
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5-5-2 Control State Model

The control state model is based on the State Models, On-line Identification, and Control (Operator-Ini-
tiated) fundamental GEM requirements. It is also based on the Control (Host-initiated) additional GEM
capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-10-2 Control State Model on page
8-59
Creating the user program on the Sysmac Studio | Required. This section

I Control State Model

The GEM Service control states operate according to the following control state model. The host con-
nection function manages state transitions in the control state model. You do not need to manage state
transitions for the control state model.

sanliqeded N3O G-G

State transitions in the control state model occur when the GEM Service status is EQRun. If the GEM
Service status is not EQRun, the control model state is always EQUIPMENT OFF-LINE.

When the control state changes, the host connection function issues a collection event.

The current control state is given in the Control State (_ GEM_ControlState) system-defined variable.

CONTROL
(1)

OFF-LINE )

|ISPOIN 8)€)lS |0U0) 2-G-G

ATTEMPT
»| ON-LINE

_

EQUIPMENT
OFF-LINE j

(3)

(12)]

HOST
OFF-LINE

(6)

\
(11)y (10) v

ON-LINE
LOCAL REMOTE
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The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.

No. Current state Trigger New state Otp;z:‘a- Comment
(1) (Undefined) The GEM Service status changed | coNTROL™! | None -
to EQRun.
(2) | (Undefined) Entry into OFF-LINE state. "2 OFF-LINE™" |None |-
(3) EQUIPMENT Equipment changed to ON-LINE. | ATTEMPT None -—-
OFF-LINE The Change Control State ON-LINE
(GEM_ChangeControlState)
instruction was executed with
ON-LINE/LOCAL or
ON-LINE/REMOTE specified for
the transition request.
4) ATTEMPT + Abort Transaction (S1,F0) was | EQUIPMENT | None -—-
ON-LINE received. OFF-LINE or
« Communications timeout HOST
occurs. OFF-LINE™
« Communications fail.
(5) ATTEMPT On-Line Data (S1,F2) was ON-LINE™ None -—-
ON-LINE received from the host.
(6) ON-LINE Equipment changed to EQUIPMENT | None An Equipment
OFF-LINE. The Change Control OFF-LINE OFF-LINE collection
State (GEM_ChangeControl- event occurs.
State) instruction was executed
with OFF-LINE specified for the
transition request.
(7) (Undefined) Entry into ON-LINE state. ON-LINE™® None A Control State LOCAL
or Control State
REMOTE collection
event occurs.
(8) LOCAL The operator set the front panel REMOTE None A Control State
switch to REMOTE. REMOTE collection
The Change Control State event occurs.
(GEM_ChangeControlState)
instruction was executed with
ON-LINE/REMOTE specified for
the transition request.
(9) REMOTE The operator set the front panel LOCAL None A Control State LOCAL
switch to LOCAL. collection event occurs.
The Change Control State
(GEM_ChangeControlState)
instruction was executed with
ON-LINE/LOCAL specified for the
transition request.
(10) | ON-LINE Request OFF-LINE (S1,F15) was | HOST None An Equipment
received from the host. OFF-LINE OFF-LINE collection
event occurs.
(11) | HOST OFF-LINE | Request ON-LINE (S1,F17) is ON-LINE™® None If an interlock is set,
received from the host. ON-LINE Acknowledge
(S1,F18) is sent with
ONLACK (deny). In that
case, the state does not
change.

5-32
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No. Current state Trigger New state Ogg:Ia- Comment

(12) | HOST OFF-LINE | Equipment changed to EQUIP- None An Equipment
OFF-LINE. The Change Control MENT OFF-LINE collection
State (GEM_ChangeControl- OFF-LINE event occurs.

State) instruction was executed
with OFF-LINE specified for the
transition request.

*1. The substate is controlled by the setting made with Model Settings - Control State Model - Default Control
state from the List Menu of the SECS/GEM Configurator.

*2. When the setting made with Model Settings - Control State Model - Default Control state from the List Menu
of the SECS/GEM Configurator is one of the following: Equipment OFF-LINE, Attempt ON-LINE, or HOST
OFF-LINE.

*3. The state after the transition is controlled by the setting made with Model Settings - Control State Model -
Failed Online state from the List Menu of the SECS/GEM Configurator.

*4. The substate is controlled by the specification in the Change Control State (GEM_ChangeControlState) in-
struction. The state when operation starts is controlled by the setting made with Model Settings - Control
State Model - Default Online substate from the List Menu of the SECS/GEM Configurator.

*5. When the setting made with Model Settings - Control State Model - Default Control state from the List Menu
of the SECS/GEM Configurator is ON-LINE.

*6. The substate is controlled by the setting made with Model Settings - Control state Model - Default Online
substate from the List Menu of the SECS/GEM Configurator.

sanliqeded N3O G-G

I Control State Model Scenarios

There are the following four Control State Model scenarios.
» On-line Identification

+ Control (Operator-initiated)

» Control (Host-initiated) - Request ON-LINE

+ Control (Host-initiated) - Request OFF-LINE

|ISPOIN 8)€)lS |0U0) 2-G-G

® On-line Identification

The following procedure is used for the On-Line Identification scenario.
1 The host sends Are You There Request (S1,F1).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing Notification
Normal | The control state is ON-LINE. Sends On-Line Data (S1,F2) to the host. | None
Error Common criteria’! Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns On-Line Data (S1,F2).
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® Control (Operator-initiated)

The following procedure is used for the Control (Operator-initiated) scenario.

1 To change the equipment control state, execute the GEM Service Control (GEM_ControlSer-
vice) instruction in the user program.

2 The host connection function changes the control state.

For an online request, the host connection function sends Are You There Request (S1,F1). In
response, the host sends On-Line Data (S1,F2).

® Control (Host-initiated) - Request ON-LINE
The following procedure is used for the Control (Host-initiated) - Request ON-LINE scenario.

1 The host sends Request ON-LINE (S1,F17).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processin Value of ::tti::
9 ONLACK
Normal - Sends ON-LINE Acknowl- 0 None

Error + The control state is HOST OFF-LINE. | edge (S1,F18) to the host. | 1

* The value of the
_GEM _Interlock_ControlState interlock
variable is TRUE.

The control state is already ON-LINE. 2

Common criteria”’ Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns ON-LINE Acknowledge (S1,F18).
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® Control (Host-initiated) - Request OFF-LINE

The following procedure is used for the Control (Host-initiated) - Request OFF-LINE scenario.
1 The host sends Request OFF-LINE (S1,F15).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing .
Notifica-
Result Factor p . Value of tion
rocessing OFLACK
Normal | --- Sends OFF-LINE Acknowledge 0 None
(S1,F16) to the host.
Error Common criteria”! | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns OFF-LINE Acknowledge (S1,F16).

I _GEM _Interlock_ControlState Interlock Variable

sanliqeded N3O G-G

The _GEM_Interlock_ControlState interlock variable is related to the control state model.

The relationship between the control state model scenarios and the SECS messages that are inter-
locked is given in the following table.

a

&

Scenario Interlocked SECS message g

On-line Identification None =
Control (Operator-initiated) Request ON-LINE (S1,F17) S
Control (Host-initiated) None %
(0]

<

o

)
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I Initial Settings for the Control State Model

Initial settings are necessary for the control state model. Initial settings can be made from the
SECS/GEM Configurator or from the user program.

® Initial Settings with the SECS/GEM Configurator

Refer to 8-10-2 Control State Model on page 8-59 for the procedures to make the initial settings for
the control state model on the SECS/GEM Configurator.

® Initial Settings from the User Program

You can make the initial settings for the control state model from the user program. The setting
method for each setting item is given in the following table.

Item Setting method
Default Control State Set the value of the Default Control State (_ GEM_ControlStateParam.Default-
Control) system-defined variable.
Default ON-LINE Substate | Set the value of the Default Online Substate
(_GEM_ControlStateParam.DefaultOnlineSub State) system-defined variable.
ON-LINE Failure State Set the value of the ON-LINE Failure State
(_GEM_ControlStateParam.ChangeOnlineFailed) system-defined variable.

I Checking the State of the Control State Model

Use the following system-defined variable to check the state of the control state model. Refer to A-2
System-defined Variables on page A-211 for details on system-defined variables.

System-defined variable Name
_GEM_ControlState Control State
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5-5-3 Equipment Processing States

The equipment processing states are based on the Equipment Processing States fundamental GEM

requirement.

The design items required to achieve this function are given in the following table along with references.

Item

Requirement

Reference

Settings on the SECS/GEM Configurator

Required. 5-5-4 Event Notification on page

Creating the user program on the Sysmac Studio

Required. 5-40

I Equipment Processing States

The equipment-specified processing states are managed in the user program.

When the processing state changes, the equipment must report a collection event to the host. To do so,
the CEID of each collection event is specified and the Report Event (GEM_ReportEvent) instruction is

executed in the user program.

The status variables and link variables that are related to collection events are described in the follow-
ing table. You must set the link variables before you execute the GEM_ReportEvent instruction.

Collection event Status variable

Link variable

Meaning

Processing Started | PreviousProcessState
Processing Com-
pleted
Processing
Stopped
Processing State
Change

_GEM_PreviousProcess
State

The equipment processing state
before the most recent change
in the equipment processing
state

ProcessState

_GEM_ProcessState

The current equipment process-
ing state

I Equipment Processing State Model

The equipment processing state model is determined by the user according to the equipment process
and style. A typical equipment processing state model is shown in the following figure.
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The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.

No. | Current state Trigger New state Operation Comment

(1) INIT Initialization is completed. | IDLE None A Processing State Change

collection event is issued.

(2) IDLE Setup command SETUP None A Processing State Change

collection event is issued.

(3) SETUP Setup is completed. READY Depends A Processing State Change
on the collection event is issued.
equipment.

(4) READY Start command EXECUTING | Depends Processing State Change
on the and Processing Started col-
equipment. | lection events are issued.

(5) EXECUTING Task is completed. IDLE None Processing State Change

and Processing Completed
collection events are issued.

(6) PROCESSING | Stop command IDLE None A Processing State Change

ACTIVE collection event is issued.

(7) PROCESSING | Abort command IDLE Depends A Processing State Change

ACTIVE on the collection event is issued.
equipment.

(8) PROCESS Pause state PAUSE Depends A Processing State Change
on the collection event is issued.
equipment.

9) PROCESS Pause command PAUSE Depends Processing State Change
on the and Processing Stopped col-
equipment. | lection events are issued.

(10) | PAUSE Resume command Previous Depends A Processing State Change

PROCESS on the collection event is issued.
substate equipment.
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5 Host Connection Function

5-5-4 Event Notification

Event notification is based on the Event Notification fundamental GEM requirement.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-11-1 Event Notification on page
8-61
Creating the user program on the Sysmac Studio Required. This section

I Event Notification

When an equipment collection event is issued, a collection event can be issued based on the Event
Notification fundamental GEM requirement.

For each collection event, the linked report and the report members (equipment constants, status
variables, and discrete variables) are set in advance in the event definitions of the SECS/GEM
Configurator. If a user-defined variable is used as a report member variable, it is set in the data
definitions of the SECS/GEM Configurator.

Collection events include events that are issued with the Report Event (GEM_ReportEvent) instruction
and events that are issued automatically by the host connection function.

The specifications of event notification are given in the following table.

Item Specification
Maximum number of registered events 2561
Maximum number of reports linked to events 32
Maximum number of registered reports 128
Maximum number of variables that you can link to reports,*2 64

*1. Excluding collection events registered for alarms.
*2. These variables include equipment constants, status variables, and discrete variables.

Multi-block Data Send Inquire (S6,F5) and Multi-block Grant (S6,F6) are not supported.
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I Standard Collection Events

5 Host Connection Function

The following collection events are registered as standard features on the SECS/GEM Configurator.
The collection event ECIDs, report variable data, and issuing method are given.

. . Issuing
Type Collection event ECID Report variable data method
Control-related Equipment OFF-LINE 1 ControlState, CLOCK Automatic
events Control State LOCAL 2 ControlState, CLOCK Automatic
Control State REMOTE 3 ControlState, CLOCK Automatic
Operator Command Issued 4 OperatorCommand Instruction
Process- Processing Started 5 CLOCK, PreviousProcessState Instruction
ing-related events | Processing Completed 6 CLOCK, PreviousProcessState Instruction
Processing Stopped 7 CLOCK, PreviousProcessState Instruction
Processing State Change 8 CLOCK, ProcessState, Instruction
PreviousProcessState
Equipment Operator Equipment Constant | 9 - Instruction
constants Change"
Alarm Alarmn Detected *2 CLOCK, AlarmID, AlarmSet Automatic
renve;nna:gsgement AIarmn Cleared *2 CLOCK, AlarmID, AlarmSet Automatic
Limits monitoring Limit Zone Transition *3 CLOCK, LimitVariable, EventLimit, | Automatic
events TransitionType
Process program Process Program Change 10 PPChangeName, PPChangeStatus | Instruction
management Process Program Selected 11 PPExecName Instruction
events
Material Material Received 12 CLOCK Instruction
movement events | Material Removed 13 CLOCK Instruction
Spooling-related Spooling Activated 14 SpoolStartTime Automatic
events Spooling Deactivated 15 SpoolCountTotal Automatic
Spool Transmit Failure 16 CLOCK, SpoolCountActual, Spool- | Automatic
CountTotal
Equipment Message Recognition 17 CLOCK Instruction
terminal service
events

*1. Referto 8-11-1 Event Notification on page 8-61 for the setting procedure for the Operator Equipment Constant
Change report variable data.

*2. An alarm management collection event is created for each ALID when an alarm is registered.

*3. A limit monitoring collection event is created for each status variable when you specify limit monitoring in the
status variable definitions.
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5 Host Connection Function

I Event Notification Scenarios

There are the following two Event Notification scenarios.
 Collection Event Occurs on Equipment
* Host Responds Event Report

® Collection Event Occurs on Equipment

The following procedure is used for the Collection Event Occurs on Equipment scenario.

1

2
14

The host connection function sends Event Report Send (S6,F11).

To send Event Report Send (S6,F11), execute the Report Event (GEM_ReportEvent) instruction
in the user program.

The host sends Event Report Acknowledge (S6,F12).

Precautions for Correct Use

The Event Report Send (S6,F11) SECS message is not sent if the maximum message length of
256 Kbytes is exceeded. Also, a Too Long SECS Message event (event code 66020000 hex) is
registered. The GEM_ReportEvent instruction, however, ends normally.

® Host Responds Event Report

The following procedure is used for the Host Responds Event Report scenario.

1
2

3
14

The host sends Event Report Request (S6,F15).

The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing Notification
Normal | --- Sends Event Report Data (S6,F16) to the host. None
Error Common criteria’”! | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

The host connection function returns Event Report Data (S6,F16).

Precautions for Correct Use

Only the header of the Event Report Data (S6,F16) SECS message is sent if the maximum

message length of 256 Kbytes is exceeded. Also, a Too Long SECS Message event (event
code 66020000 hex) is registered.

To prevent exceeding the maximum message length, make sure that the total size of all reports

linked to an event is 254 Kbytes or less when you set up event notification on the SECS/GEM
Configurator.
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5 Host Connection Function

5-5-5 Error Messages

Error messages are based on the Error Messages fundamental GEM requirement.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Not required. -
Creating the user program on the Sysmac Studio Not required.

I Error Messages

The equipment reports information on the causes of errors found in SECS messages and communica-
tions with the host based on the Error Messages fundamental GEM requirement.

Errors in SECS messages and communications are detected by the host connection function and it
sends an S9 message for the relevant error type to the host. Therefore, it is not necessary to create any
user programming.

sanliqeded N3O G-G

The contents of the S9 messages are given in the following table.

Stream and function numbers Function name

S9,F1 Unrecognized Device ID
S9,F3 Unrecognized Stream Type o
S9,F5 Unrecognized Function Type g
S9,F7 lllegal Data m
S9,F9 Transaction Timer Timeout 3
S9,F11 Data Too Long =
S9,F13 Conversation Timeout g
&

The following restrictions exist for errors related to Process Program Load Inquire (S7,F1).

* The value of EDID in Conversation Timeout (S9,F13) is the value of PPID from Process Program
Load Inquire (S7,F1) for which an error was detected.

» Monitoring for conversation timeouts is performed until Process Program Load Inquire (S7,F1) or
Formatted Process Program Send (S7,F23) is received.

+ If the next Process Program Load Inquire (S7,F1) is received while monitoring for conversation time-
outs for a previous Process Program Load Inquire (S7,F1), conversation timeout monitoring is can-
celed for the previous Process Program Load Inquire (S7,F1) and started for the next one.

I Checking for Error Messages

To check for error messages, you can use the S9 Errors (_ GEM_S9Error) system-defined variable or
the SECS message log.

® Checking with the _GEM_S9Error System-defined Variable

You can check for the number of each S9 message with _ GEM_S9Error. Refer to A-2 Sys-
tem-defined Variables on page A-211 for details on _GEM_S9Error.

® Checking with the SECS Message Log

You can check S9 messages in the SECS message log. Refer to 6-2-2 Displaying the Contents of
the GEM Service Logs on page 6-4 for details on the SEC message log.
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5 Host Connection Function

5-5-6 Documentation

Documentation is based on the Documentation fundamental GEM requirement.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Not required. -

Creating the user program on the Sysmac | Not required.
Studio

I Documentation

You can create lists of the following information required for the Documentation fundamental GEM
requirement.

* ltems

* Messages

+ Collection events

* Reports

* Alarms

» Equipment constants, status variables, and discrete variables

Refer to 8-4-5 Documentation on page 8-30 for details on documentation.
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5 Host Connection Function

5-5-7 Dynamic Event Report Configuration

The dynamic event report configuration is based on the Dynamic Event Report Configuration additional
GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Not required. -
Creating the user program on the Sysmac Studio Not required.

I Dynamic Event Report Configuration

The host can dynamically correct or change the equipment event report configuration based on the
Dynamic Event Report Configuration additional GEM capability.

The host connection function manages the dynamic event report configuration. You do not need to
manage the dynamic event report configuration.

sanliqeded N3O G-G

I Dynamic Event Report Configuration Scenario

There is the following one Dynamic Event Report Configuration scenario.
» Collection Event Reporting Set-up

The Collection Event Reporting Set-up can be divided into the following four types based on the SEC
messages sent by the host.

» Collection Event Reporting Set-up - Define Report (S2,F33)

+ Collection Event Reporting Set-up - Link Event Report (S2,F35)

» Collection Event Reporting Set-up - Enable/Disable Event Report (S2,F37)
+ Collection Event Reporting Set-up - Multi-Block Inquire (S2,F39)

El Precautions for Correct Use

When you change the settings for reports linked with Define Report (S2,F33) or Link Event
Report (S2,F35), make sure that the total size of all linked reports is 245 Kbytes or less to pre-
vent exceeding the maximum message length.

uoneinBlyuo) poday JuaAg olweukq /-G-G
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5 Host Connection Function

® Collection Event Reporting Set-up - Define Report (S2,F33)

The following procedure is used for the Collection Event Reporting Set-up - Define Report (S2,F33)
scenario.

1 The host sends Define Report (S2,F33).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing .
Notifica-
Result Factor Dl Value of tion
DLACK
Normal | --- Sends Define Report 0 None
Error More than 64 VIDs are linked. Acknowledge (S2,F34) |1
The same RPTID is used twice. to the host. 3
The VID is not registered. 4
Common criteria ! Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Define Report Acknowledge (S2,F34).

® Collection Event Reporting Set-up - Link Event Report (S2,F35)

The following procedure is used for the Collection Event Reporting Set-up - Link Event Report
(S2,F35) scenario.

1 The host sends Link Event Report (S2,F35).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of Nottilcj::a-
LRACK

Normal | --- Sends Link Event 0 None

Error More than 32 RPTIDs are linked. Report Acknowledge | 1

A report was set for an event CEID that | (S2,F36) to the host. | 3
was already linked to a report. *1

The CEID is not registered. 4
The RPTID is not registered. 5
Common criteria 2 Common processing | ---

*1. An error does not occur if the link event is deleted.

*2. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Link Event Report Acknowledge (S2,F36).
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® Collection Event Reporting Set-up - Enable/Disable Event Report (S2,F37)

The following procedure is used for the Collection Event Reporting Set-up - Enable/Disable Event
Report (S2,F37) scenario.

1 The host sends Enable/Disable Event Report (S2,F37).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing .
Notifica-
Result Factor Pr in Value of tion
ocessing ERACK
Normal | --- Sends Enable/Disable Event Report | 0 None
Error The CEID is not Acknowledge (S2,F38) to the host. 1
registered.
Common criteria”! Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Enable/Disable Event Report Acknowledge (S2,F38).

® Collection Event Reporting Set-up - Multi-Block Inquire (S2,F39)

The following procedure is used for the Collection Event Reporting Set-up - Multi-Block Inquire
(S2,F39) scenario.

1 The host sends Multi-Block Inquire (S2,F39).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing e
Notifica-
Result Factor DeEedi Value of tion
GRANT
Normal | --- Sends Multi-Block Grant (S2,F40) to the host. | 0 None
Error The message 2
length exceeded
256 Kbytes.
Common criteria™! | Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Multi-Block Grant (S2,F40) according to the value of
DATALENGTH.

I Dynamic Event Report Configuration Initialization

If the GEM Service status is EQInitializing and the Initialize Event (GEM_InitEvent) instruction is exe-
cuted, the dynamic event report configuration is initialized.
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5 Host Connection Function

5-5-8 Variable Data Collection

Variable data collection is based on the Variable Data Collection additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Not required. -
Creating the user program on the Sysmac Studio | Not required.

I Variable Data Collection

The host can ask for the values of equipment constants, status variables, and discrete variables based
on the Variable Data Collection additional GEM capability.

The host connection function manages variable data collection. Therefore, it is not necessary to create
any user programming.

I Variable Data Collection Scenario

The following procedure is used for variable data collection.
1 The host sends Individual Report Request (S6,F19).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Notifica-
Result Factor Host connection function processing c;tilo::a
Normal Sends Individual Report Data (S6,F20) to the host. None
Error Common criteria’”? | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Individual Report Data (S6,F20).
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5-5-9 Trace Data Collection

Trace data collection is based on the Trace Data Collection additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-9-3 Status Variable (SV) on page 8-50
Creating the user program on the Sysmac Studio Not required. -—-

I Trace Data Collection

The host can periodically sample the status variables based on the Trace Data Collection additional o
GEM capability. The host connection function manages trace data collection. You do not need to per- o
form management for trace data collection. ﬁ
o
S
The specifications of trace data collection are given in the following table. 2:’
Item Specification &
Maximum number of executable simultaneous traces 5
Maximum number of status variables for one trace 100
Maximum REPGSZ (reporting group size) 100
Data sample period, DSPER [s] ' 110 65535

*1. The minimum unit is seconds. If you set the data sample period, DSPER, in milliseconds, all digits below sec-
onds are truncated.

uonoa||0) Eled 90811 6-G-G
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I Trace Data Collection Scenario

The following procedure is used for trace data collection.

1
2

AW

14

The host sends Trace Initialize Send (S2,F23).

The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function

Result Factor processing No’fiﬁ-
remeeai Value of | cation
TIAACK
Normal | --- Sends Trace Ini- | 0 None
Error More than 100 status variables were specified. tialize Acknowl- | 1
Five traces are already being executed simultane- edge (S2,F24) |2
ously. to the host.
The value of DSPER was not between 1 and 65,535 3
s.
An undefined status variable or a status variable that 4
is not set for tracing was specified.
* The value of REPGSZ was 0 or exceeded 100. 5
* The value of REPGSZ was larger than TOTSMP.
Stopping was specified for a TRID that does not exist. 63
Common criteria”’ Commo.n -
processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and

applicable processing.

The host connection function returns Trace Initialize Acknowledge (S2,F24).

For each trace of the REPGSZ number, the host connection function returns Trace Data Send
(S6,F1) with the trace data collection results attached.

Tracing ends when the number of traces reaches TOTSMP.

The host sends Trace Data Acknowledge (S6,F2).

Precautions for Correct Use

The Trace Data Send (S6,F1) SECS message is not sent if the maximum message length of
256 Kbytes is exceeded. Also, a Too Long SECS Message event (event code 66020000 hex) is
registered. However, Trace Initialize Acknowledge (S2,F24) is sent normally.

To prevent exceeding the maximum message length, make sure that the total size of the status
variables specified for tracing with Trace Initialize Send (S2,F23) times REPGSZ does not

exceed 225 Kbytes.
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5-5-10 Status Data Collection

Status data collection is based on the Status Data Collection additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-9-3 Status Variable (SV) on page 8-50
Creating the user program on the Sysmac Studio | Not required. -

I Status Data Collection

The host can ask for the specified status information based on the Status Data Collection additional
GEM capability.

The host connection function manages status data collection. You do not need to perform management
for status data collection.

I Status Data Collection Scenarios

There are the following two Status Data Collection scenarios.
* Request Equipment Status Report
» Request Equipment Status Variable Namelist

® Request Equipment Status Report

The following procedure is used for the Request Equipment Status Report scenario.

1 The host sends Selected Equipment Status Request (S1,F3).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing NOt.m'
cation
Normal --- Sends Selected Equipment Status Data (S1,F4) to the host. | None
Error Common criteria™? | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Selected Equipment Status Data (S1,F4).

|E| Precautions for Correct Use

Only the header of the Selected Equipment Status Data (S1,F4) SECS message is sent if the
maximum message length of 256 Kbytes is exceeded. Also, a Too Long SECS Message event
(event code 66020000 hex) is registered.

To prevent exceeding the maximum message length, make sure that the total size of the status
variables specified for reading with Selected Equipment Status Request (S1,F3) does not
exceed 250 Kbytes.
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5 Host Connection Function

® Request Equipment Status Variable Namelist

The following procedure is used for the Request Equipment Status Variable Namelist scenario.
1 The host sends Status Variable Namelist Request (S1,F11).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing N()tti::::a-
Normal - Sends Status Variable Namelist Reply (S1,F12) to the host. | None
Error Common criteria™? | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Status Variable Namelist Reply (S1,F12).
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5-5-11 Alarm Management

Alarm management is based on the Alarm Management additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-11-2 Alarm Management on page
8-69
Creating the user program on the Sysmac Studio Required. This section

I Alarm Management

[3,]

The equipment can notify the host of the alarm status that occurs on the equipment based on the Alarm o
Management additional GEM capability. ﬁ
When alarms occur on the equipment and when they are cleared are managed in the user program. o
The user program executes the Report Alarm (GEM_ReportAlarm) instruction when an alarm occurs or §_
is cleared. E
The main specification of alarm management is given in the following table. Z

Item Specification
Maximum number of registered alarms 1024

I Alarm Management Scenarios ¢
There are the following three Alarm Management scenarios. ;_;
[

* Send Alarm Report 3
» Enable/Disable Alarms nf)
» Send Alarm Information %
3

[0]

3

® Send Alarm Report

The following procedure is used for the Send Alarm Report scenario.

1 You execute the Report Alarm (GEM_ReportAlarm) instruction when an alarm that was defined
on the SECS/GEM Configurator occurs or is cleared.

2 The host connection function sends Alarm Report Send (S5,F1).
3 The host sends Alarm Report Acknowledge (S5,F2).

The host connection function will not send Alarm Report Send (S5,F1) when an alarm for which the
ALID is disabled occurs or is cleared. Event Report Send (S6,F11) is sent only for collection events
that are sent automatically.
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® Enable/Disable Alarms

The following procedure is used for the Enable/Disable Alarms scenario.

1 The host sends Enable/Disable Alarm Send (S5,F3).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Freeeling Value of N()tti::::a-
ACKC5
Normal | --- » Sends Enable/Disable Alarm 0 None
Acknowledge (S5,F4) to the host.
» The alarm enable/disable setting of
the specified ALID is changed.
Error The ALID is not regis- Sends Enable/Disable Alarm 63

tered.

Acknowledge (S5,F4) to the host.

Common criteria

1

Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and

applicable processing.

3 The host connection function returns Enable/Disable Alarm Acknowledge (S5,F4).

The default value of the AlarmsEnabled status variable is set on the SECS/GEM Configurator.

® Send Alarm Information

The following procedure is used for the Send Alarm Information scenario.

1 The host sends List Alarms Request (S5,F5).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing Notification
Normal -—- Sends List Alarm Data (S5,F6) to the host. None
Error Common criteria”? | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and

applicable processing.

3 The host connection function returns List Alarm Data (S5,F6).
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I Alarm Management State Transitions

5 Host Connection Function

The alarm management states operate according to the following state transition diagram. The host
connection function issues the state transition SECS messages.

(1)

ALARMp,

\

ALARMp,

CLEAR |=
(2)

SET

The above state transition triggers and equipment operation are described in the following table. The
numbers in the table correspond to the numbers in the figure.

No. Current state

Trigger

New state

Operation

(1) ALARMn CLEAR

Alarmn is detected on the

equipment.

The Report Alarm
(GEM_ReportAlarm) instruction
is executed to report the
occurrence of the alarm to the
host.

ALARMn SET

Update AlarmSet and
ALCDn values. Issue Alarm

Report Send (S5,F1) if itis
enabled.

If a collection event is set to
be issued when the alarm
occurs, issue Event Report
Send (S6,F11).

(2) |ALARM_SET

Alarmn is no longer detected

on the equipment.

The Report Alarm
(GEM_ReportAlarm)instruction
is executed to report the
clearing of the alarm to the
host.

ALARMn CLEAR

Update AlarmSet and
ALCDn values. Issue Alarm

Report Send (S5,F1) if itis
enabled.

If a collection event is set to
be issued when the alarm is
cleared, issue Event Report
Send (S6,F11).
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5 Host Connection Function

5-5-12 Host Commands

Host commands are based on the Remote Control additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-11-3 Host Command on page 8-72
Creating the user program on the Sysmac Studio Required. This section

I Host Commands

The host can control overall equipment operation in stages (remote/local) based on the Remote Control
additional GEM capability.

The commands to use are set under Remote Control - Host Command on the List Menu of the
SECS/GEM Configurator.

The main specifications of the host commands are given in the following table.

Item Specification
Maximum number of registered host commands 32
Maximum number of CPNAMEs registered in one host command | 32

I Host Command Structure

A host command consists of command parameters.

A command parameter consists of CPNAME, which gives a command parameter name, and CPVAL,
which gives a command parameter value.

Command parameter

<CPNAME2>
<CPVAL2>
<L,2>
<CPNAMEn>
<CPVALn>
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I Relationship between Message Structure and Link Variables

The relationship between the message structure and link variables for Host Command Send (S2,F41)
and Host Command Acknowledge (S2,F42) is described below using the START host command as an

example.
The START host command has the following three command parameters.

CPVAL
CPNAME Format Data size [bytes]
PPID A 80"
LOTID A 16
MID A 16

*1. Set the same format and data size as the PPID that was defined in the item definitions.

® Host Command Send (S2,F41) Message Structure and Link Variables

This section describes the relationship between the message structure and link variables for Host

Command Send (S2,F41).
Link variables are assigned to the items of Host Command Send (S2,F41). You use the SECS/GEM

Configurator to assign the link variables.

sanliqeded N3O G-G

First, select GEM Capability Settings - Remote Control - Host Command, and assign link vari-
ables to Link variable for S2F41: RCMD and Link variable for S2F41:CPNAME list on the Operation
settings Tab Page. The meanings of the link variables are described in the following figure.

Variable to store RCMD received from host
The data type is STRING[21].
STRING[21] has the same format and data size as
the RCMD that was defined in the item definitions.
In this example,
S2F41_RCMD ='START".

SPUBWWIOD ISOH Z1-6-G

Variable to store number of CPNAMEs
received from host

In this example,
S2F41:CPNAME_NUMBER = 3.

L,2
<RCMD>
L,3 \
L,2
<CPNAME 1

<CPVAL > \
L,2

<CPNAME 9>t

<CPVALy> /
L.2

<CPNAME3

<CPVAL3>

Cperation zettings

Host command definition

S2F41 CPNAME_NUMEER
S2F41 CPNAME TABLE
= 2F42 GPNAME TABLE
S2F42 CPACK TAELE

Array to store the CPNAMEs received from host

The data type is ARRAY[0..4] OF STRING[21].
STRING[21] has the same format and data size as the
CPNAME that was defined in the item definitions.

In this example,

S2F41_CPNAME_TABLEJ[0] = 'PPID',

S2F41_CPNAME_TABLE[1] ='LOTID', and

S2F41_CPNAME_TABLE[2] = 'MID'.
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5 Host Connection Function

Next, you assign the link variables to the CPVALs on the Host command definition Tab Page. The
meanings of the link variables are described in the following figure.

Variable to store RCMD received from host
The data type is STRING[80].
STRING[80] has the same format and data size as the PPID that was defined in the item definitions.

L,2

<RCMD>

L,3

L,2
<CPNAME >

<CPVALy>
L.2

<CPNAME
<CPVAL3>

v

Command definition

CPHAME
Mame ian Order fixe Format
F41 GP 5 T
16 |S2F 41 GPVAL START_LOTID

16 [S2F41_GPVAL START_MID

® Host Command Acknowledge (S2,F42) Message Structure and Link Variables

This section describes the relationship between the message structure and link variables for Host
Command Acknowledge (S2,F42).

Link variables are assigned to the items of Host Command Acknowledge (S2,F42). You use the
SECS/GEM Configurator to assign the link variables.

You select GEM Capability Settings - Remote Control - Host Command, and assign link vari-
ables to Link variable for S2F42: error CPNAME table and Link variable for S2F42: CPACK table on
the Operation settings Tab Page. The meanings of the link variables are described in the following
figure.

In this example, the results of verifying the host command in the user program show that LOTID and
MID are not correct.

In the following figure, the values of HCACK and the number of command parameter errors CPEr-
rorNum are specified as input variables to the Acknowledge Host Command (GEM_AckHostCmd)
instruction. In this example, the value of CPErrorNum is 2.

Array to store CPNAMEs determined to be in error

The data type is ARRAY[0..4] OF STRINGJ[21].
STRING[21] has the same format and data size as the CPNAME that was defined in the
item definitions.

In this example,

S2F42_CPNAME_TABLE[0] ='LOTID' and

S2F42_CPNAME_TABLE[1] = 'MID".

L.2 Operation settings | Host command deNaition
)
<HCACK>
L,2
L,2
<CPNAME ;> |
<CPACK4> S2F41.GPNAME_NUMBER.
L2 SOF41 GPNAME TABLE
< > Mor gy o
CPNAME- ] PNAME table S2F42 GPNAME_TAELE
< >
CPACK, table S2F42 CPAGK_TABLE

Array to store CPACKs determined to be in error
The data type is ARRAY[0..4] OF BYTE.

In this example,

S2F42_CPACK_TABLE[0] = 16#03 and
S2F42_CPACK_TABLE[1] = 16#03.
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5 Host Connection Function

I _GEM __Interlock_HostCmd Interlock Variable

The _GEM_Interlock_HostCmd interlock variable is related to host commands.

The relationship between the Host Commands scenario and the SECS messages that are interlocked
is given in the following table.

Interlocked SECS message
Host Command Send (S2,F41)

Scenario
Host Command

I Host Command Scenario

The following procedure is used for the Host Commands scenario.

1 The host sends Host Command Send (S2,F41). 4
2 The host connection function determines if the received primary message is normal. g
The normal/error results and factors, and the host connection function processing for each, are o
given in the following table. The table also tells if the user program is notified. g_
Host connection function processing e §
Notifi-
Result Factor PeEeain Value of cation
HCACK
Normal | --- Changes the value of -—- Yes
_GEM_BusyHostCmd (Host
Command Transaction o
Processing Flag) to TRUE. f
Error The RCMD is not registered. Sends Host Command 1 None ;
The value of the Acknowledge (S2,F42)to the | 2 ]
_GEM _Interlock_HostCmd interlock host. §
variable is TRUE. g
An incorrect parameter was received. 3 8
Details are given below. ®
The Host Command GEM capability is 60
disabled.

Common criteria ' Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

The following table gives detailed factors for “An incorrect parameter was received” in the above
table and the values of CPACK returned to the host.

Detailed error factor Value of CPACK
The CPNAME is not registered. 1
A CPNAME that was not omitted was not received. -—
CPNAMEsSs with a fixed reception order were not in the set order. 1
The same CPNAME is used twice. 63
The format of CPVAL is different from the setting. 3

3 Perform processing in the user program for RCMD, CPNAME, and CPVAL.

4 The host connection function returns Host Command Acknowledge (S2,F42).

To return Host Command Acknowledge (S2,F42), execute the Acknowledge Host Command
(GEM_AckHostCmd) instruction in the user program.
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5-5-13 Enhanced Remote Commands

Enhanced remote commands are based on the Remote Control additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-11-4 Enhanced Remote Command
on page 8-76
Creating the user program on the Sysmac Studio | Required. This section

I Enhanced Remote Command

The host can control overall equipment operation in stages (remote/local) based on the Remote Control

additional GEM capability.

The main specifications of the enhanced host commands are given in the following table.

Item

Specification

Maximum number of registered enhanced remote commands

32

Maximum number of CPNAMEsS registered in one enhanced remote command | 32

You cannot use a list data structure for CEPVAL in the primary message. Therefore, the data structure
must use CPNAME and CPVAL in pairs as shown below.

L4
1.<DATAID>
2.<OBJSPEC>
3.<RCMD>
4.L,m
1.L,2
1.<CPNAME 1>
2.<CEPVAL¢>
21,2
1.<CPNAME>
2.<CEPVALy>

m.L,2
1.<CPNAME,,>
2.<CEPVAL>

I _GEM __Interlock_EnhancedRmtCmd Interlock Variable

The _GEM_Interlock_EnhancedRmtCmd interlock variable is related to enhanced remote commands.

The relationship between the Enhanced Remote Command scenario and the SECS messages that are

interlocked is given in the following table.

Scenario

Interlocked SECS message

Enhanced Remote Command Enhanced Remote Command (S2,F49)
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5 Host Connection Function

I Enhanced Remote Command Scenario

The following procedure is used for the Enhanced Remote Command scenario.
1 The host sends Enhanced Remote Command (S2,F49).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor e Value of :;tig:
HCACK

Normal | --- Changes the value of -—- Yes
_GEM_BusyEnhanced- -
RmtCmd (Enhanced Remote [}
Command Transaction Pro- E
cessing Flag) to TRUE. Q
Error The RCMD is not registered. Sends Enhanced Remote Com- | 1 None ’é
The value of the _GEM_Inter- mand Acknowledge (S2,F50)to |2 §
(7]

lock_EnhancedRmtCmd interlock the host.
variable is TRUE.

An incorrect parameter was received. 3
Details are given below.

The Enhanced Remote Command 60
GEM capability is disabled.

Common criteria '’ Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and applicable
processing.

The following table gives detailed factors for “An incorrect parameter was received” in the above
table and the values of CEPACK returned to the host.

Value of

Detailed error factor CEPACK

SpuBWIWOY ajoway psoueyuy ¢1-G-G

The CPNAME is not registered. 1
A CPNAME that was not omitted was not received. -
CPNAMEs with a fixed reception order were not in the set order. 1
The same CPNAME is used twice. 63
The format of CEPVAL is different from the setting. 3

Perform processing in the user program for RCMD, CPNAME, and CEPVAL.

AW

The host connection function returns Enhanced Remote Command Acknowledge (S2,F50).

To return Enhanced Remote Command Acknowledge (S2,F50), execute the Acknowledge
Enhanced Remote Command (GEM_AckEnhancedRmtCmd) instruction in the user program.
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5-5-14 Equipment Constants

The equipment constants are based on the Equipment Constants additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-9-2 Equipment Constant (EC) on page
8-47
8-11-5 Equipment Constants on page 8-80
Creating the user program on the Sysmac Studio | Required. This section

I Equipment Constants

The host can read the specified equipment constants in the equipment and change the values of spec-
ified equipment constants in the equipment based on the Equipment Constants additional GEM capabil-
ity.

The main specification of equipment constants is given in the following table.

Item Specification
Maximum number of equipment constants for which 100
changes can be requested by the host at the same time

|E| Precautions for Correct Use

» The host connection function checks the upper and lower limits of the values of equipment
constants. However, if the format of the equipment constant is not a number, the upper/lower
limit check is not performed. The following values are used for the upper and lower limits for
equipment constants.

Upper/lower limit Value used for check
Upper limit ECMAX set on the SECS/GEM Configurator
Lower limit ECMIN set on the SECS/GEM Configurator

» The value of retained variables is lost if the power supply to the Controller is turned OFF
when a battery is not mounted or the battery voltage is low. Therefore, the values of equip-
ment constants are lost. The next time the power supply to the Controller is turned ON, the
values of equipment constants will be the ECDEF values set on the SECS/GEM Configura-
tor.
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I Equipment Constant Scenarios

There are the following three Equipment Constant scenarios.
» Operator Changes Equipment Constant

» Host Sends Equipment Constants

* Host Equipment Constant Namelist Request

® Operator Changes Equipment Constant

The following procedure is used for the Operator Changes Equipment Constant scenario.
1 The user executes the Change Equipment Constant (GEM_ChangeECYV) instruction.

2 The user executes the Report Event (GEM_ReportEvent) instruction to report an Operator
Equipment Constant Change collection event.

Refer to 8-11-1 Event Notification on page 8-61 for the setting procedure for the Operator Equip-
ment Constant Change collection event.

El Precautions for Correct Use

sanliqeded N3O G-G

Changing Equipment Constants

Link variables for equipment constants have a Constant attribute, so their values cannot be
changed with value assignments. Use the Change Equipment Constant (GEM_ChangeECV)
instruction to change the values of equipment constants. The values of the link variables of the
relevant equipment constants change when execution of the GEM_ChangeECYV instruction is
completed normally.

Changing Multiple Equipment Constants
Use the following steps to change more than one equipment constant.
(1)Execute the GEM_ChangeECYV instruction for each of the equipment constants to change.

(2)Specify an array containing all of the ECIDs to change and execute the GEM_ReportEvent
instruction once.

sjuejsuo) swdinb3g 1-G-g
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5 Host Connection Function

® Host Sends Equipment Constants

The following procedure is used for the Host Sends Equipment Constants scenario.

1 The host sends New Equipment Constant Send (S2,F15).
To return Host Command Acknowledge (S2,F42), execute the Acknowledge Host Command
(GEM_AckHostCmd) instruction in the user program.

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing .
Notifi-
Result Factor e Value cation
of EAC
Normal | --- Changes the value of - Yes
_GEM_BusyHostChangeECV
(Change Equipment Constant
Transaction Processing Flag) to
TRUE.
Error The ECID is not registered. Sends New Equipment Con- 1 None
The value of the _GEM_Interlock_ECV | stant Acknowledge (S2,F16)to | 2
interlock variable is TRUE. the host.
The value of ECV is out of range. 3
The Equipment Constants GEM capa- 60
bility is disabled.
The number of ECs for which changes 63
are requested exceeds the maximum
value that is set.
Common criteria ! Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns New Equipment Constant Acknowledge (S2,F16).

To return New Equipment Constant Acknowledge (S2,F16), execute the Acknowledge Equip-
ment Constant Change (GEM_AckChangeECV) instruction in the user program.
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® Host Equipment Constant Namelist Request
The following procedure is used for the Host Equipment Constant Namelist Request scenario.
1 The host sends Equipment Constant Namelist Request (S2,F29).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing NOt.IfI-
cation
Normal - Sends Equipment Constant Namelist (S2,F30) to the host. | None
Error Common criteria’! Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Equipment Constant Namelist (S2,F30).

I _GEM _Interlock_ECYV Interlock Variable

sanliqeded N3O G-G

The _GEM _Interlock_ECYV interlock variable is related to equipment constants.

The relationship between the Equipment Constant scenarios and the SECS messages that are inter-
locked is given in the following table.

Scenario Interlocked SECS message
Operator Changes Equipment Constant None
Host Sends Equipment Constants New Equipment Constant Send (S2,F15)
Host Equipment Constant Namelist Request None

sjuejsuo) swdinb3g 1-G-g
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5-5-15 Process Program Management

Process program management is based on the Process Program Management additional GEM capa-
bility.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-11-6 Process Program Management
on page 8-81
Creating the user program on the Sysmac Studio Required. This section

I Process Program Management

The process programs can be managed between the host and equipment based on the Process Pro-
gram Management additional GEM capability.

However, E42 recipes, E139 recipes, and large process programs are not supported.

The main specifications of process programs are given in the following table.

Item Specification
Maximum size of process program [Kbytes]w2 1to 257
Maximum number of saved process programs 40
*1. This is the size without a header for Process Program Send (S7,F3) and Formatted Process Program Send
(S7,F23).
*2. The maximum size of a process program is set on the SECS/GEM Configurator as Permissible message
LENGTH.

The scenarios that are supported for process program management and the applicable process pro-
gram types are given in the following table.

. Unformatted pro- Formatted pro-
Scenario
cess programs cess programs
Creation, Editing, or Deletion of Process Program by Operator Applicable Applicable
Process Program Deletion by Host Applicable Applicable
Process Program Directory Request Applicable Applicable
Equipment-initiated Process Program Upload Applicable
Host-initiated Process Program Upload Applicable
Equipment-initiated Process Program Download Applicable
Host-initiated Process Program Download Applicable
Equipment-initiated Formatted Process Program Upload Applicable
Host-initiated Formatted Process Program Upload Applicable
Equipment-initiated Formatted Process Program Download Applicable
Host-initiated Formatted Process Program Download Applicable
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I Types of Process Programs

There are the following types of process programs.
+ Unformatted process programs
» Formatted process programs

Hereafter, unless otherwise specified, “process program” refers to an unformatted process program.

® Process Program Specifications

A process program consists of one PPBODY item that is not structured. The message structure for
a process program is given below.

<PPBODY>

o

[3,]

The maximum size and data size setting range for a process program depends on the format, as g

shown in the following table. o

©

Format Maximum size [bytes] Data size setting range ;i':

B 65,535 1to0 65,535 &

A 1,985 1t0 1,985

11 65,535 1 to 65,535
12 131,070 1 to 65,535
14 262,140 1 to 65,535
u1 65,535 1 to 65,535
u2 131,070 1 to 65,535
u4 262,140 1 to 65,535

Juswoebeuepy weiboid $s900id GL-G-G
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® Formatted Process Program Specifications

A formatted process program is expressed with commands. A command consists of the command
code CCODE and the parameter PPARM that corresponds to the CCODE.

The formats of the CCODEs and PPARMs are defined on the SECS/GEM Configurator.

The main specifications of formatted process programs are given in the following table.

Item Specification
Maximum number of registered CCODEs 50
Maximum number of PPARMs registered for one CCODE 20

* A PPARM is defined as a list of length-variable data.
+ All of the PPARMSs for a CCODE have the same format.
» The commands can be in any order in the message structure.

An example of a message structure for a formatted process program is given below.

One command

<CCODE>
: <L,n
] <PPARM1 >
! <PPARM2> !
B2
<CCODE>
<L,n>
<PPARM1 >
<PPARM2>
<PPARM3>

Variable value.
In this example, n = 2.
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5 Host Connection Function

A PPID Management Table is required on the equipment to manage process programs and format-
ted process programs. The PPIDs of process programs and formatted process programs are regis-

tered in the PPID Management Table. Only the user program can update the PPID Management

Table. The host connection function can only access the PPID Management Table. It cannot update

it.

The processing and corresponding scenarios for the PPID Management Table when a process pro-

gram or formatted process program is created, edited, or deleted are given in the following table.

Item Step No. Processing Scenario
Creation |1 Save the process program or format- |  Creation in the Creation, Editing, or Deletion of
ted process program. Process Program by Operator scenario
2 Add the PPID to the PPID Manage- |« Equipment-initiated Process Program Down-
ment Table. load scenario™’
* Host-initiated Process Program Download sce-
nario !
* Equipment-initiated Formatted Process Pro-
gram Download scenario !
* Host-initiated Formatted Process Program
Download scenario !
Editing 1 Delete the PPID of the process pro- | ¢ Editing in the Creation, Editing, or Deletion of
gram to edit from the PPID Manage- Process Program by Operator scenario
ment Table. "2 » Equipment-initiated Process Program Down-
2 Edit the process program or formatted | load scenario™
process program. * Host-initiated Process Program Download sce-
3 Add the PPID of the process program . x3
that was edited to the PPID Manage- hario
ment Table. 2 * Equipment-initiated Formatted Process Pro-
gram Download scenario 3
» Host-initiated Formatted Process Program
Download scenario 2
Deletion |1 Delete the PPID of the process pro- + Deletion in the Creation, Editing, or Deletion of
gram to delete from the PPID Man- Process Program by Operator senario
agement Table.
2 Delete the process program or for-

matted process program.

*1. This scenario is used when a process program or formatted process program that is not in the equipment is
downloaded.

*2. This processing is not necessary if the PPID of the process program to edit is included in EPPD.

*3. This scenario is used when a process program or formatted process program that is already in the equipment
is edited.

|E| Precautions for Correct Use

+ If you use a link variable for the PPID Management Table, set the variable attributes as fol-

lows: Retain attribute and no Constant attribute.

+ Itis assumed that a PPID is not registered for any element that is NULL in the link variable for

the PPID Management Table.
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5 Host Connection Function

Retaining Process Programs and Formatted Process Programs for

Power Interruptions

It is necessary to retain process programs and formatted process programs in memory when the power

supply to the CPU Unit is turned OFF.

There are the following two ways to retain the process programs and formatted process programs.

@ Storage in a User-defined Variable with a Retain Attribute

You can store a process program or formatted process program in a user-defined variable with a
Retain attribute. If you use this method, the process programs and formatted process programs will
be backed up along with the other backup data.

® Storage in Files on SD Memory Cards

You can use the FileWriteVar instruction or another SD Memory Card instruction to save process
programs and formatted process programs as files on SD Memory Cards. If you use this method,
you can manage the process programs and formatted process programs as files on a computer and

edit them on the computer.

I Link Variables for Uploading and Downloading

Link variables are used between the user program and host connection function when process pro-
grams and formatted process programs are uploaded/downloaded between the host and equipment.
The processing is divided into the following eight types.

The link variables that are used for each process are specified in the following table.

Process programs/formatted pro-
cess programs

Process programs

Processing Link variables
Host-initiated upload PPBODY""
Equipment-initiated PPBODY""

upload

Host-initiated download

PPBODY and LENGTH

Equipment-initiated down-
load

PPBODY and LENGTH

Formatted process programs

Host-initiated upload

CCODE table, PPARM count,
and PPARM table™

Equipment-initiated
upload

CCODE table, PPARM count,
and PPARM table

Host-initiated download

CCODE count, CCODE table,
PPARM count, and PPARM table

Equipment-initiated down-
load

CCODE count, CCODE table,
PPARM count, and PPARM table

*1. LENGTH is specified in an input variable to the GEM instruction.

*2. The CCODE count is specified in an input variable to the GEM instruction.
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The relationship between the user program, host connection function, and link variables is shown in the
following figure.

User program Link variables Host connection function
Host-initiated Upload

> PPBODY —

Equipment-initiated Upload
> PPBODY —

Host-initiated Download

Process program CCODE table
in equipment PPARM count -~
PPARM table

Equipment-initiated Download

CCODE table
PPARM count -
PPARM table

Host-initiated Upload

PPBODY
LENGTH

A

A

\
|
Y

sanliqeded N3O G-G

Equipment-initiated Upload

PPBODY
LENGTH

v
|
v

Host-initiated Download

CCODE count

Formatted process

program in

equipment - CCODE table -
PPARM count
PPARM table

Equipment-initiated Download

CCODE count
CCODE table
PPARM count
PPARM table

A
A
|
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The difference in processing for an upload and a download is described in the following table.

Upload/download Processing
Upload The user program updates the link variable and the host connection
function accesses the link variable.
Download The host connection function updates the link variable and the user pro-
gram accesses the link variable.
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I Relationship between Message Structure and Link Variables

This section describes the relationship between the message structure for process programs and for-
matted process programs and the link variables. Refer to 8-17-6 Process Program Management on
page 8-81 for details on setting process programs on the SECS/GEM Configurator.

® Message Structure of Process Programs and Link Variables

This section describes the relationship between the message structure for process programs and
the link variables, using an equipment-initiated download as an example.

The message structure for a process program is shown in the following figure.

<PPID>
<PPBODY>

The meanings of the link variables are given in the following figure.

PPID
PPBODY size

PPBODY

| EQILIP_DOWNLOAD_PPBODY

® Message Structure of Formatted Process Programs and Link Variables

This section describes the relationship between the message structure for formatted process pro-
grams and the link variables, using an equipment-initiated download as an example. An example of
a message structure for a formatted process program is given in the following figure.

In this example, the formatted process program consists of CCODEs 1 and 2.

<L,4>
<PPID>
<MDLN>
<SOFTREV>
<CCODE> :
i<L,n> (PPARM count = 2) }
<PPARM{>
<PPARM,>

i<L,n> (PPARM count = 5)
<PPARM{>

| <PPARMy> .
! <PPARMj3> -

CCODE=1
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First, for each CCODE, link variables are assigned for the PPARM table and PPARM count. The
definition of CCODE 1 and the meanings of the link variables are given below.

<L,4>
<PPID>
<MDLN>
<SOFTREV>
'<CCODE> :
<L,n> (PPARM count = 2)
i <PPARMq> |
i <PPARMy> :
0
<CCODE>
<L,n> (PPARM count = 5)
<PPARM4>
<PPARMo>
<PPARM3>

Definition of CCODE 1

zamplel

1 - 1

EQUIP_UPLOAD_FPP_PPARMI_TABLE EGIUIP_UPLOAD_FPP_PPARMI_NUMEER
ECILIP_DOWNLOAD FPP_ PPARMI_TAELE | § ECILIP_DOWNLOAD FPP_PPARMI_NUME..
HOST_UVLOAD_FPP_PPP.RMI_TF'.BLE HOST_UPLOP.%FPP_PPARMI_NUMBER
HOST_DOWMNLOAD_FPP_PPARMI_TABLE | HOST_DOWNLOAD FPP_PPARMI_MNUMEE..

Variable to store PPARM count

Array to store the values for PPARM1
In this example, PPARM count = 2.

and PPARM,

Next, the link variables for the CCODEs are assigned. The meanings of the link variables are given
in the following figure.

<L,4>
<PPID>
<MDLN>
<SOFTREV>
<L,2>
<CCODE>
<L,n> (PPARM count = 2)
<PPARM>
<PPARM,>
<L,2>
<CCODE>
<L,n> (PPARM count = 5)
<PPARM/>
<PPARM,>
<PPARM3>

NJ-series SECS/GEM CPU Units User’s Manual (W528)

PPID Equipment model type

Software revision code

EQUIP_DONMNLOAD_FPP_PPID
ECILIP_DOWNLOAD_FPP_MDLN Jf
EQUIP_DOWNLOAD_FPP_SOFTREY
EQUIF_DOWNLOAD_FPP_GCODE_NUMEER.
EQUIP_DOWNLOAD FPP_GGODE_TABLE

Array to store the values of the CCODEs

In this example,
EQUIP_DOWNLOAD_FPP_CCODE_NUMBERI0] = 1 and
EQUIP_DOWNLOAD_FPP_CCODE_NUMBERJ[1] = 2.

CCODE count
In this example, CCODE
count = 2.

5-73
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5 Host Connection Function

5-74

I _GEM _Interlock_PP Interlock Variable

The _GEM_Interlock PP interlock variable is related to the process programs and formatted process

programs.

The relationship between the process program and formatted process program scenarios and the
SECS messages that are interlocked is given in the following table.

Scenario

Interlocked SECS message

Creation, Editing, or Deletion of Process Program by
Operator

None

Process Program Deletion by Host

Delete Process Program Send (S7,F17)

Process Program Directory Request None
Equipment-initiated Process Program Upload None
Host-initiated Process Program Upload Process Program Request (S7,F5)
Equipment-initiated Process Program Download None

Host-initiated Process Program Download

* Process Program Load Inquire (S7,F1)
* Process Program Send (S7,F3)

Equipment-initiated Formatted Process Program
Upload

None

Host-initiated Formatted Process Program Upload

Formatted Process Program Request (S7,F25)

Equipment-initiated Formatted Process Program Down-
load

None

Host-initiated Formatted Process Program Download

* Process Program Load Inquire (S7,F1)
» Formatted Process Program Send (S7,F23)
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5 Host Connection Function

I Programming Procedure

Use the following programming procedure on the Sysmac Studio to use process programs and
formatted process programs.

1 Setting the Initial Values of Link Variables

Set the initial values of the following link variables. Set the initial values when the GEM Service
status is EQlInitializing. Refer to 5-1-1 Starting and Pausing the Host Connection Function on
page 5-3 for information on the initial value settings of link variables.

Variable Link variable name Setting
PPFormat status _GEM_PPFormat Support for process programs/formatted process
variable programs

0: Neither is supported.

1: Only process programs are supported.

2: Only formatted process programs are sup-
ported.

3: Both are supported.

PPID Management User-set variable name To record process programs and formatted pro-
Table cess programs in the equipment, the PPIDs are
registered in the PPID Management Table.

sanliqeded N3O G-G

2 Creating the User Program According to the Scenarios

Create the user program according to the scenarios. Details on the processing for the process
program and formatted process program scenarios are given later. Also, refer to the descrip-
tions of the GEM instructions that are used for scenario processing. Refer to A-1 GEM Instruc-
tions on page A-3 for information on the GEM instructions.

3 Process Program Selection

When you select a process program in the user program, you must notify the host of the PPID
using a collection event. To do so, the CEID of the Process Program Selected collection event is
specified and the Report Event (GEM_ReportEvent) instruction is executed in the user program.

You also set a discrete link variable for the Process Program Selected collection event.

Discrete variable Link variable Description
PPExecName _GEM_PPExecName | PPID of currently selected process program

Juswoebeuepy weiboid $s900id GL-G-G
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5 Host Connection Function

I Scenario Processing

This section describes the processing for the process program and formatted process program scenar-
ios. There are the following eleven scenarios.

Creation, Editing, or Deletion of Process Program by Operator
Process Program Deletion by Host

Process Program Directory Request

Equipment-initiated Process Program Upload
Host-initiated Process Program Upload
Equipment-initiated Process Program Download
Host-initiated Process Program Download
Equipment-initiated Formatted Process Program Upload
Host-initiated Formatted Process Program Upload
Equipment-initiated Formatted Process Program Download
Host-initiated Formatted Process Program Download

® Creation, Editing, or Deletion of Process Program by Operator

After the operator creates, edits, or deletes a process program and formatted process program, the
host is notified with a Process Program Change collection event.

The following procedure is used.

1 The equipment changes the process program or formatted process program and the PID Man-
agement Table according to the creation, edition or deletion contents of process programs or
formatted process programs.

2 The host connection function sends the collection event.

To send the collection event, the CEID of the Process Program Change collection event is spec-
ified and the GEM_ReportEvent instruction is executed in the user program.

At the time, the following values are set in the discrete variable assigned to the Process Pro-
gram Change collection event.

DlsFrete Link variable Description
variable
PPChange |_GEM_PPChangelnfo.P | PPID of the process program or formatted process program
Name PChangeName that was created, edited, or deleted by the operator.
PPChange |_GEM_PPChange- Processing type for process program or formatted process pro-
Status Info.PPChangeStatus gram
1: Created
2: Edited
3: Deleted
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5 Host Connection Function

® Process Program Deletion by Host

The following procedure is used for the Host-initiated Process Program Deletion scenario or the
Host-initiated Formatted Process Program Deletion scenario.

1 Delete Process Program Send (S7,F17) is received from the host.

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Diearln Value of (T:tti::
ACKC7
Normal | --- Changes the value of - Yes
_GEM_BusyHostPPDelete o
(Host-initiated Process &
Program Deletion Transaction ﬁ.’,
Processing Flag) to TRUE. §
Error The PPID is not saved in the PPID Sends Delete Process Pro- 1 None 2
Management Table. gram Acknowledge (S7,F18) g
The value of PPID is NULL. to the host. 4 =
The value of the _GEM_Interlock_PP 5 ’
interlock variable is TRUE.
The Process Program Management 60
GEM capability is disabled.
The same PPID is used twice. 63
Common criteria 1’ Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

The data received for Delete Process Program Send (S7,F17) is stored in PPID count and PPID
table in the link variables for the deletion requested PPID list.

3 The user program deletes the PPID of the process program or formatted process program for
which there was a deletion request from the PPID Management Table. Also, the process pro-
gram/formatted process program for which there was a deletion request is deleted.

If the PPID count for the deletion request is 0, all of the process programs and formatted pro-
cess programs are deleted.

Juswoebeuepy weiboid $s900id GL-G-G

4 The host connection function returns Delete Process Program Acknowledge (S7,F18).

To return Delete Process Program Acknowledge (S7,F18), execute the Acknowledge Process
Program Deletion (GEM_AckPPDelete) instruction in the user program.
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5 Host Connection Function

Process Program Directory Request

The following procedure is used for the Process Program Directory Request scenario. The host con-
nection function handles all of the processing for the process program directory request. No pro-
cessing is required in the user program.

1
2

3

Current EPPD Request (S7,F19) is received from the host.

The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing NOt.IfI-
cation
Normal - Sends Current EPPD Data (S7,F20) to the host. None
Error Common criteria™?*1 | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

The host connection function returns Current EPPD Data (S7,F20).

® Equipment-initiated Process Program Upload

The following procedure is used for the Equipment-initiated Process Program Upload scenario.

1

2
3

The host connection function sends Process Program Load Inquire (S7,F1).

To send Process Program Load Inquire (S7,F1), execute the Upload Process Program
(GEM_UploadPP) instruction in the user program.

Process Program Load Grant (S7,F2) is received from the host.

The host connection function determines if the received secondary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing NOt.m-
cation
Normal Sends Process Program Request (S7,F5) to the host. None
Error The value of » Changes the value of _GEM_BusyEquipPPUpload Yes
PPGNT is not 0. (Equipment-initiated Process Program Upload Transaction

Processing Flag) to FALSE.

+ Stores the error information in _ GEM_EquipPPUploadRsit
(Equipment-initiated Process Program Upload Result).

If the message is normal, the host connection function sends Process Program Request
(S7,F5).
Process Program Data (S7,F6) is received from the host.

The value of _ GEM_BusyEquipPPUpload (Equipment-initiated Process Program Upload Trans-
action Processing Flag) changes to FALSE.

The transaction processing result is stored in _GEM_EquipPPUploadRslt! as the equipment-ini-
tiated process program upload result.

If the process program data can be received, the data received with Process Program Data
(S7,F6) is stored in the PPBODY link variable for equipment-initiated upload.
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® Host-initiated Process Program Upload
The following procedure is used for the Host-initiated Process Program Upload scenario.

1 Process Program Request (S7,F5) is received from the host.

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing NOt.m-
cation
Normal | --- Changes the value of Yes

_GEM_BusyHostPPUpload
(Host-initiated Process Program Upload
Transaction Processing Flag) to TRUE.
Error The value of PPID is NULL. Sends L,0 to the host with Process Pro- | None
The value of the _GEM_Interlock_PP gram Data (S7,F6).
interlock variable is TRUE.

Process programs in the Process Pro-
gram Management GEM capability are
disabled.
Common criteria”

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.
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1 Common processing

The data received with Process Program Request (S7,F5) is stored in the PPID of upload
request link variable for host-initiated upload.
3 The host connection function returns Process Program Data (S7,F6).

To return Process Program Data (S7,F6), execute the Respond to Process Program Upload
(GEM_RespPPUpload) instruction in the user program. When you execute the instruction, store
the send data for Process Program Data (S7,F6) in the PPBODY link variable for host-initiated

upload.

® Equipment-initiated Process Program Download

The following procedure is used for the Equipment-initiated Process Program Download scenario.

Juswoebeuepy weiboid $s900id GL-G-G

1 The host connection function sends Process Program Request (S7,F5).
To send Process Program Request (S7,F5), execute the Request Process Program Download
(GEM_RequestPPDownload) instruction in the user program.

2 Process Program Data (S7,F6) is received from the host.

The value of _ GEM_BusyEquipPPDownload (Equipment-initiated Process Program Download
Transaction Processing Flag) changes to FALSE.

The transaction processing result is stored in_ GEM_EquipPPDownloadRslit as the equip-
ment-initiated process program download result.

The data received with Process Program Data (S7,F6) is stored in the PPID, LENGTH, and
PPBODY link variables for equipment-initiated download.

3 The user program updates the PPID Management Table and process program.
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® Host-initiated Process Program Download
The following procedure is used for the Host-initiated Process Program Download scenario.

1 Process Program Load Inquire (S7,F1) is received from the host.

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor el Value of :aotti:::
PPGNT
Normal | --- Sends Process Program Load | 0 None
Error The PPID Management Table is full. | Grant (§7,F2) to the host. 2
The value of PPID is NULL. 3
The value of the _GEM_Interlock_PP 4

interlock variable is TRUE.
The value of LENGTH exceeds the 5
permissible message length set on
the SECS/GEM Configurator.
Process programs in the Process 60
Program Management GEM capabil-
ity are disabled.

Common criteria”" Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Process Program Load Grant (S7,F2).

4 Process Program Send (S7,F3) is received from the host.
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5 Host Connection Function

5 The host connection function determines if the process program can be accepted.

The accept/reject results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing .
Notifi-
Result Factor el Value of cation
ACKC7
Can be - Changes the value of - Yes
accepted _GEM_BusyHostPPDownload
(Host-initiated Process
Program Download
Transaction Processing Flag)
to TRUE.
Cannot be | The PPID Management Table is full. | Sends Process Program 3 None
accepted | The value of PPID is NULL. Acknowledge (S7,F4)tothe |4 o
The value of the _GEM_Inter- host. 5 &
lock_PP interlock variable is TRUE. rc|)1
Process programs in the Process 60 §
Program Management GEM capabil- §
ity are disabled. Z
Common criteria ! Common processing - g

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

The data received with Process Program Send (S7,F3) is stored in the PPID, LENGTH, and
PPBODY link variables for host-initiated download.

The user program updates the PPID Management Table and process program.

N O

The host connection function returns Process Program Acknowledge (S7,F4).

To send Process Program Acknowledge (S7,F4), execute the Acknowledge Process Program
Download (GEM_AckPPDownload) instruction in the user program.
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® Equipment-initiated Formatted Process Program Upload

The following procedure is used for the Equipment-initiated Formatted Process Program Upload
scenario.

1

2
3

The host connection function sends Process Program Load Inquire (S7,F1).
To send Process Program Load Inquire (S7,F 1), execute the Upload Formatted Process Pro-
gram (GEM_UploadFormattedPP) instruction in the user program.

Process Program Load Grant (S7,F2) is received from the host.

The host connection function determines if the received secondary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing Nottil::a-
Normal Sends Process Program Request (S7,F5) to the host. None
Error The value of » Changes the value of _GEM_BusyEquipFormattedP- Yes

PPGNT is not 0. PUpload (Equipment-initiated Formatted Process Pro-

gram Upload Transaction Processing Flag) to FALSE.

+ Stores the error information from the result of the
equipment-initiated formatted process program upload in
_GEM_EquipFormattedPPUploadRsit.

If the message is normal, the host connection function sends Formatted Process Program
Request (S7,F25).
Formatted Process Program Data (S7,F26) is received from the host.

The value of _ GEM_BusyFormattedEquipPPUpload (Formatted Process Program Upload
Transaction Processing Flag) is changed to FALSE.

The transaction processing result is stored in _GEM_EquipPPUploadRslt as the equipment-ini-
tiated formatted process program upload result.

If the formatted process program data can be received, the data received with Formatted Pro-
cess Program Data (S7,F26) is stored in the CCODE table link variable for equipment-initiated
formatted process program upload.
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® Host-initiated Formatted Process Program Upload
The following procedure is used for the Host-initiated Formatted Process Program Upload scenario.

1 Formatted Process Program Request (S7,F25) is received from the host.

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing NOt.IfI-
cation
Normal | --- Changes the value of Yes
_GEM_BusyHostFormattedPPUpload
(Host-initiated Formatted Process Program
Upload Transaction Processing Flag) to o
TRUE. &
Error The value of PPID is NULL. Sends L,0 to the host with Formatted Pro- None ﬁ.’,
The value of the _GEM_Inter- cess Program Data (S7,F26). §
lock_PP interlock variable is TRUE. 8
Formatted process programs in the %
Process Program Management %’
GEM capability are disabled. ?
Common criteria "’ Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

The data received with Formatted Process Program Request (S7,F25) is stored in the PPID of
upload request link variable for host-initiated formatted process program upload.
3 The host connection function returns Formatted Process Program Data (S7,F26).

To return Formatted Process Program Data (S7,F26), execute the Respond to Formatted Pro-
cess Program Upload (GEM_RespFormattedPPUpload) instruction in the user program.

When you execute the instruction, store the send data for Formatted Process Program Data
(S7,F26) in the CCODE table link variable for host-initiated formatted process program upload.
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® Equipment-initiated Formatted Process Program Download

The following procedure is used for the Equipment-initiated Formatted Process Program Download
scenario.

1

AW

The host connection function sends Formatted Process Program Request (S7,F25).

To send Formatted Process Program Request (S7,F25), execute the Request Formatted Pro-
cess Program Download (GEM_RequestFormattedPPDownload) instruction in the user pro-
gram.

Formatted Process Program Data (S7,F26) is received from the host.

The value of _ GEM_BusyEquipFormattedPPDownload (Formatted Process Program Download
Transaction Processing Flag) is changed to FALSE.

The transaction processing result is stored in _ GEM_EquipFormattedPPDownloadRslt as the
equipment-initiated formatted process program download result.

The data received with Formatted Process Program Data (S7,F26) is stored in the following link
variables for equipment-initiated formatted process program download.

« PPID

« MDLN

+ SOFTREV

+ CCODE count

« CCODE table

The user program updates the PPID Management Table and process program.

The host connection function sends Process Program Verification Send (S7,F27).

To send Process Program Verification Send (S7,F27), execute the Send Process Program Veri-
fication Result (GEM_SendPPVerify) instruction in the user program.

When you execute the instruction, store the send data for Process Program Verification Send
(S7,F27) in the ACKC7A table, SEQNUM table, and ERRW?7 table link variables for verification
check results.

Process Program Verification Acknowledge (S7,F28) is received from the host.
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® Host-initiated Formatted Process Program Download

The following procedure is used for the Host-initiated Formatted Process Program Download sce-
nario.

1 Process Program Load Inquire (S7,F1) is received from the host.

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor el Value of ::tti:::
PPGNT
Normal | --- Sends Process Program Load | 0 None
Error The PPID Management Table is full. | Grant (§7,F2) to the host. 2
The value of PPID is NULL. 3
The value of the _GEM_Inter- 4

lock_PP interlock variable is TRUE.
The value of LENGTH exceeds the 5
permissible message length set on
the SECS/GEM Configurator.
Formatted process programs in the 60
Process Program Management
GEM capability are disabled.

1 Common processing

sanliqeded N3O G-G

Common criteria’

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 If the message is normal, the host returns Process Program Load Grant (S7,F2).
4 Formatted Process Program Send (S7,F23) is received from the host.

The host connection function determines if the formatted process program can be accepted.
If possible, the data received with Formatted Process Program Send (S7,F23) is stored in the
following link variables for host-initiated formatted process program download.

* PPID

+ MDLN

SOFTREV

CCODE count

CCODE table
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N O

The accept/reject results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Freesecing Value of ::tti:::
ACKC7
Can be - Changes the value of - Yes
accepted _GEM_BusyHostFormatte
dPPDownload
(Host-initiated Formatted
Process Program
Download Transaction
Processing Flag) to TRUE.
Cannot be + The CCODE is not registered. Sends Formatted Process | 1 None
accepted + The format of PPARM does not | Program Acknowledge
agree with the definition. (S7,F24) to the host.

¢ The value of PPARM is 0.

* The number of PPARMs is larger
than the maximum value of

PPARM.
The PPID Management Table is full. 3
The value of PPID is NULL. 4
The value of the _GEM_Inter- 5
lock_PP interlock variable is TRUE.
Formatted process programs in the 60

Process Program Management
GEM capability are disabled.

Common criteria’ Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

The user program updates the PPID Management Table and process program.

The host connection function returns Formatted Process Program Acknowledge (S7,F24).

To return Formatted Process Program Acknowledge (S7,F24), execute the Acknowledge For-
matted Process Program Download (GEM_AckFormattedPPDownload) instruction in the user
program.

The host connection function sends Process Program Verification Send (S7,F27).

To send Process Program Verification Send (S7,F27), execute the Send Process Program Veri-
fication Result (GEM_SendPPVerify) instruction in the user program.

When you execute the instruction, store the send data for Process Program Verification Send
(S7,F27) in the ACKC7A table, SEQNUM table, and ERRW? table link variables for verification
check results.

Process Program Verification Acknowledge (S7,F28) is received from the host.
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5-5-16 Material Movement

Material movement is based on the Material Movement additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 5-5-4 Event Notification on page 5-40
Creating the user program on the Sysmac Studio | Required.

I Material Movement

Collective events can be issued for material movement and the user program can manage receiving
and removing materials based on the Material Movement additional GEM capability.

Receiving and removing materials from the equipment port are detected and Material Removed and
Material Received collection events are issued to notify the host.
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To issue a collection event, the CEID of the Material Removed or Material Received collection event is
specified and the GEM_ReportEvent instruction is executed in the user program.
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5-5-17 Equipment Terminal Service

The equipment terminal service is based on the Equipment Terminal Service additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-11-7 Equipment Terminal Service on
page 8-90
Creating the user program on the Sysmac Studio | Required. This section

I Equipment Terminal Service

The host can collect information that is displayed on equipment displays based on the Equipment Ter-

minal Service additional GEM capability. The equipment can also send information to the host. You can
set TID to 0 to specify the main terminal and to 1 to specify an additional terminal as the equipment ter-
minal. An additional terminal does not need to be used.

The main specifications of the equipment terminal service are given in the following table.

Item

Specification

Maximum size of terminal message [bytes]*1

240

*1. The terminal message size is set as the data size of TEXT in the item definitions.
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I Equipment Terminal Service Scenarios

There are the following two Equipment Terminal Service scenarios.
» Host Sends Information to Equipment Display Device
» Operator Sends Information to Host

® Host Sends Information to Equipment Display Device, Single Block

The following procedure is used for the Host Sends Information to Equipment Display Device, Sin-
gle Block scenario.

1 The host sends Terminal Display, Single (S10,F3).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are &
given in the following table. The table also tells if the user program is notified. o
=
Host connection function processing e 9
Notifi- o
Result Factor Freesesing Value of cation QE".
ACKC10 =
Normal | --- Changes the value of - Yes @
_GEM_BusyHostTerminalMsgSB
(Host-initiated Single-block Terminal
Message Transaction Processing
Flag) to TRUE.
Error The value of TID is incorrect. Sends Terminal Display, Single 2 None
Acknowledge (S10,F4) to the host.
Common criteria”! Common processing

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Terminal Display, Single Acknowledge (S10,F4).

To send Terminal Display, Single Acknowledge (S10,F4), execute the Acknowledge Sin-
gle-block Equipment Terminal Message (GEM_AckTerminalMsgSB) instruction in the user pro-
gram.

92IAI8g |eulwla] Juswdinbg /1-G-G

4 The user displays the information on the specified terminal.

If a Message Recognition collection event is issued when the operator checks the terminal mes-
sage, the Report Event (GEM_ReportEvent) instruction is executed in the user program.
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® Host Sends Information to Equipment Display Device, Multi-block

The following procedure is used for the Host Sends Information to Equipment Display Device,
Multi-block scenario.

1 The host sends Terminal Display, Multi-block (S10,F5).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing .
Notifica-
Result Factor ey Value of tion
ACKC10
Normal | --- Changes the value of - Yes
_GEM_BusyHostTerminalMsgMB
(Host-initiated Multi-block Terminal
Message Transaction Processing
Flag) to TRUE.
Error The value of TID is incorrect. Sends Terminal Display, Multi-block | 2 None
(S10,F5) to the host.
The TEXT count exceeds the » Sends Terminal Display, 63
set number of terminal mes- Multi-block (S10,F5) to the host.
sages displayed on a terminal. | . Sends Multi-block Not Allowed
(S10,F7) to the host.
Common criteria ! Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Terminal Display, Multi-block Acknowledge (S10,F6).

To send Terminal Display, Multi-block Acknowledge (S10,F6), execute the Acknowledge
Multi-block Equipment Terminal Message (GEM_AckTerminalMsgMB) instruction in the user
program.

4 The user displays the the information on the specified terminal.

If a Message Recognition collection event is issued when the operator checks the terminal mes-
sage, the Report Event (GEM_ReportEvent) instruction is executed in the user program.

® Operator Sends Information to Host
The following procedure is used for the Operator Sends Information to Host scenario.

1 The user executes the Send Equipment Terminal Message (GEM_SendTerminalMsg)
instruction.

2 The host connection function sends Terminal Request (S10,F1).

3 The host sends Terminal Request Acknowledge (S10,F2).
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5-5-18 Clock

The clock is based on the Clock additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement | Reference
Setting with the SECS/GEM Configurator Not required. | ---
Creating the user program on the Sysmac Studio Required. This section

I Clock

The equipment can request clock information from the host based on the Clock additional GEM capabil-
ity. Also, the host can set the clock in the Controller.

I Clock Scenarios

There are the following two Clock scenarios.
* Equipment Requests Time
* Host Instructs Equipment to Set Time

® Equipment Requests Time
The following procedure is used for the Equipment Requests Time scenario.
The user executes the Request Time Change (GEM_RequestChangeTime) instruction.
The host connection function sends Date and Time Request (S2,F17).
The host sends Date and Time Data (S2,F18).

The date and time are set in the equipment.

A WN =

The equipment-initiated time change result is set in _GEM_EquipChange TimeRisilt.

If TIME in Date and Time Data (S2,F18) is not a 12-byte or 16-byte text string, the date and time in
the equipment are not changed.
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5 Host Connection Function

® Host Instructs Equipment to Set Time

The following procedure is used for the Host Instructs Equipment to Set Time scenario. The host
connection function performs all of the processing for the Host Instructs Equipment to Set Time sce-
nario. Reception of the primary message is not reported to the user program.

1 The host sends Date and Time Set Request (S2,F31).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

R Factor p . Value of Nottil(:l:a'
rocessing TIACK
Normal | ___*1 + Sends Date and Time Acknowledge | 0 None

(S2,F32) to the host.
» Sets the date and time in the

equipment.
Error The value of TIME is not a | Sends Date and Time Acknowledge 1
date and time. (S2,F32) to the host.
The value of the 63
_GEM _Interlock_Time
interlock variable is TRUE.
Common criteria 2™ Common processing -

*1. Regardless of the value of the TimeFormat equipment constant, the value of a 12-byte or 16-byte TIME
is accepted.

*2. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

*3. If TIME is not a 12-byte or 16-byte text string, lllegal Data (S9,F7) is returned to the host.

3 The host connection function returns Date and Time Acknowledge (S2,F32).

I _GEM_Interlock_Time Interlock Variable

The _GEM_Interlock_Time interlock variable is related to the clock.

The relationship between the Clock scenarios and the SECS messages that are interlocked is given in
the following table.

Scenario Interlocked SECS message
Equipment Requests Time None
Host Instructs Equipment to Set Time Date and Time Set Request (S2,F31)
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5-5-19 Limit Monitoring

Limit monitoring is based on the Limits Monitoring additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference

Settings on the SECS/GEM Configurator Required. 8-9-3 Status Variable (SV) on page 8-50
8-11-8 Limit Monitoring on page 8-92

Creating the user program on the Sysmac Studio | Not required. -

I Limit Monitoring

The host can monitor the values of status variables based on the Limits Monitoring additional GEM
capability. The host connection function manages state transitions for limit monitoring. You do not need
to manage state transitions for limit monitoring.

sanliqeded N3O G-G

The main specifications of limit monitoring are given in the following table.

Item Specification
Maximum number of status variables for limit monitoring 5
Maximum number of limit settings registered for one status variable 7
Sampling period [s] 1 to 360

A
You cannot specify the following formats for limit monitoring. ;
. List (L) 2
- ASCII (A) 5
« Binary (B) )
«Q

* Numeric formats with more than one element (U1, U2, U4, F4, F8, I1, 12, and 14)

I Limit Monitoring Scenarios

There are the following three Limit Monitoring scenarios.
» Zone Transition Event Occurs in Equipment

» Host Defines Limit Attribute

* Host Queries Equipment for Current Limits

® Zone Transition Event Occurs in Equipment

When a status variable that is specified for limit monitoring moves between monitoring zones, a
Limit Zone Transition collection event is sent to the host.
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5-94

® Host Defines Limit Attribute

The following procedure is used for the Host Defines Limit Attribute scenario.
1 The host sends Define Variable Limit Attributes (S2,F45).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing Notifica-
Processing Value of VLAACK tion

Normal - Sends Date and Time | 0 None
Error There is an error in a limit Set Acknowledge 1

attribute.™! (S2,F32) to the host.

More than five status vari- 2

ables are specified for limit

monitoring at the same time.

Common criteria 2 Common processing | ---

*1. A limit attribute error is reflected in the values of LVACK and LIMITACK. Refer to the following tables
for details on determining limit attribute errors.

*2. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and applicable
processing.

A limit attribute error is reflected in the values of LVACK and LIMITACK. The meanings of the
values of LVACK and LIMITACK are given in the following tables..

Value of LVACK Meaning

1 VID is not registered.
2 VID is not a target for limit monitoring.
3 The same VID was used twice.
4 The value of LIMITID, UPPERDB, or LOWERDB is not correct.
63 The same VID is used more than seven times in the limit settings.

Value of LIMITACK Meaning
2 The value of UPPERDB is greater than the value of LIMITMAX.
3 The value of LOWERDB is smaller than the value of LIMITMIN.
4 The value of UPPERDB is smaller than the value of LOWERDB.
7 The same LIMITID is used twice.

3 The host connection function returns Variable Limit Attribute Acknowledge (S2,F46).

® Host Queries Equipment for Current Limits
The following procedure is used for the Host Queries Equipment for Current Limits scenario.

1 The host sends Variable Limit Attribute Request (S2,F47).

2 The host connection function returns Variable Limit Attributes Send (S2,F48).
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5 Host Connection Function

The variables for which limits are monitored operate according to the following limit state model.

-

DISABLED

(1) L(2)

ENABLED

®) (6)

NO ZONE

Wy

The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.

Current

No. state Trigger New state Operation Comment
(1) DISABLED | Limit attribute defined with Define | ENABLED | None The substate of
Variable Limit Attributes (S2,F45) ENABLED is determined
by the value of the moni-
tored variable.
(2) ENABLED | Limit attribute undefined with DISABLED | None -—-
Define Variable Limit Attributes
(S2,F45)
3) BELOW Variable increased to be > ABOVE None A Limit Zone Transition
LIMIT UPPERDB (upper boundary of the | LIMIT collection event is
deadband) issued.
(4) ABOVE Variable decreased to be < BELOW None A Limit Zone Transition
LIMIT LOWERDB (lower boundary of the | LIMIT collection event is
deadband) issued.
(5) NO ZONE | Variable decreased to be < BELOW None -
LOWERDB (lower boundary of the | LIMIT
deadband)
(6) NO ZONE | Variable increased to be > ABOVE None
UPPERDB (upper boundary of the | LIMIT

deadband)
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5-5-20 Spooling

Spooling is based on the Spooling additional GEM capability.

The design items required to achieve this function are given in the following table along with references.

Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-11-9 Spooling on page 8-93
Creating the user program on the Sysmac Studio | Not required. -—-

I Spooling

While communications are cut off between the host and equipment, the SECS messages to send from
the equipment to the host can be queued based on the Spooling additional GEM capability. Then, when
communications recover, the queued SECS messages can be sent from the equipment to the host.

The host connection function manages state transitions for spooling. You do not need to manage state
transitions for spooling.

You can spool the SECS messages only for the primary messages in the user-specified streams.

The main specifications of the spooling are given in the following table.

Item Specification
Maximum number of messages that can be spooled | 1000

The spooled SECS messages are saved in the SD Memory Card. The saved SECS messages are dis-
carded in the following cases.

* Request Spooled Data (S6,F23) is received from the host with RSDC set to 1.
» The spooling settings are changed from the SECS/GEM Configurator.

* Restoring backup data is performed for the Controller

* An SD Memory Card was inserted when the GEM Service status is Run.

* The SD Memory Card is initialized with a Sysmac Studio operation.

* An error occurs in the spooled data stored on the SD Memory Card.
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El Precautions for Correct Use
* When the equipment sends queued primary messages to the host with spooling, the transac-
tion processing is not performed for the secondary message from the host.

+ If spooling is enabled for the following SECS messages, transaction processing will end in a
send error when the message is spooled. When a send error occurs, the value of the Rslt-
Code member of the system-defined variable for the processing result will be 16#0100.

* Process Program Load Inquire (S7,F1)

* Process Program Send (S7,F3)

* Process Program Request (S7,F5)

» Formatted Process Program Send (S7,F23)

» Formatted Process Program Request (S7,F25)
* Process Program Verification Send (S7,F27)

» Terminal Request (S10,F1) o
+ If you set spooling for user-defined messages, the user program is not notified when the sec- ﬁ
ondary message is received from the host. o
Q
» Immediately after communications are interrupted, e.g., by a disconnected cable, the SECS B
message sent from the equipment to the host may not be spooled. %
g
I Spooling Scenarios

There are the following two Spooling scenarios.
» Define Set of Messages to Spool &
* Request or Delete Spooled Data S
(02}
°
o
® Define Set of Messages to Spool Z
«Q

The following procedure is used for the Define Set of Messages to Spool scenario.
1 The host sends Reset Spooling Streams and Functions (S2,F43).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing
Result Factor eeeedlin Value of | Notification
RSPACK
Normal | --- Sends Reset Spooling Acknowledge 0 None
Error The spooling state is | (S2,F44) to the host. 1
SPOOL ACTIVE.
The spool data is not 2
saved.
Common criteria”’ Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The host connection function returns Reset Spooling Acknowledge (S2,F44).
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® Request or Delete Spooled Data

The following procedure is used for the Request or Delete Spooled Data scenario.
1 The host sends Request Spooled Data (S6,F23).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing .
Result Factor Ferarig Value of RSDA Notification

Normal - Sends Request 0 None
Error The host sent Request Spooled Data 1

Spooled Data (S6,F23) during | Acknowledgement

spooled data transfer. Send (S6,F24) to the

There is no spooled data. host. 2

The value of RSDC is not cor- 63

rect.

Common criteria ! Common processing | -

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and applicable
processing.

3 The host connection function performs the following processing according to the value of RSDC
if the received primary message is normal.

Value of RSDC Host connection function processing
0 Sends a spool message to the host.
1 Discards the spooled data.

4 The host connection function returns Request Spooled Data Acknowledgement Send (S6,F24).
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I Spooling State Model

State transitions for spooling are performed according to the following spooling state model.
If the GEM Service status is not EQRun, the spooling state is always FUNCTION OFF.

SPOOL
ACTIVE
//" SPOOL OUTPUT

PURGE TRANSMIT
SPOOL SPOOL

X
(4) () ,4%)

sanliqeded N3O G-G

NO SPOOL
OUTPUT

SPOOL UNLOAD

spoOL OO
INACTIVE SPOOL LOAD

FUNCTION
OFF

SPOOL NOT o

FULL &

S

w

he]

o

) =

FUNCTION ON Y @
SPOOL FULL
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5-100

The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.

No. Current Trigger New state Operation Comment
state
(1) SPOOL The communications SPOOL SpoolCountActual and A Spooling Acti-
INACTIVE state changes from ACTIVE SpoolCountTotal are initial- | vated collection
COMMUNICATING to ized to zero. Any open event is issued.
NOT transactions with the host
COMMUNICTIONS or are aborted.
from WAIT CRA to SpoolStartTime is set to the
WAIT DELAY and current time.
EnableSpool is TRUE.
(2) SPOOL NOT | Message generated SPOOL SpoolFullTime is set to the | ---
FULL does not fit into spool | FULL current time.
area.
(3) SPOOL » Spool area became | SPOOL Spooling processing is A Spooling Deacti-
OUTPUT empty. INACTIVE disabled. vated collection
« The SD Memory event is issued.
Card was removed.
(4) NO SPOOL | Request Spooled Data | PURGE None Purging is started.
OUTPUT (S6,F23) was received | SPOOL
with RSDC set to 1.
(5) NO SPOOL | Request Spooled Data | TRANSMIT | None Sending SECS
OUTPUT (S6,F23) was received | SPOOL messages from the
with RSDC set to 0. spool is started.
(6) TRANSMIT | Communicationsfailed | NO SPOOL | Spool transmission pro- If communications
SPOOL or MaxSpoolTransmit | OUTPUT cessing is suspended. fail, a Spool Trans-
was reached. mit Failure collec-
tion event is issued.
(7) FUNCTION | The GEM Service FUNCTION | None The spooling con-
ON status changed to a OFF text is saved in
status other than non-volatile mem-
EQRun. ory.
(8) FUNCTION | The GEM Service FUNCTION | The spooling context is If spooling was
OFF status changed to ON restored from non-volatile active before the

EQRun.

memory.

power supply was
turned OFF, the
active state is con-
tinued. Transition 6
occurs if the state
TRANSMIT SPOOL
was active when
power went down.
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I Spooling Settings

Some spooling settings are made from the SECS/GEM Configurator and others are made from the
user program.

® Settings Made from the SECS/GEM Configurator

The number of spooled messages and the messages to spool are set with the SECS/GEM Configu-
rator. Refer to 8-77-9 Spooling on page 8-93 for details.

® Settings Made with the User Program

The Change Equipment Constant (GEM_ChangeECV) instruction is used to set the values of equip-
ment constants related to spooling.

[3,]
I System-defined Variables Related to Spooling o
m
=
The following system-defined variables are related to spooling. Refer to A-2 System-defined Variables o
on page A-211 for details on system-defined variables. g_
System-defined variable Name §
_GEM_SpoolParam Spooling Parameters
_GEM_SpoolCondition Spool Information
_GEM_SpoolingState Spooling State

Buijoods 0zZ-6-5
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5-6 Message Settings

You can make message settings for the following two types of SECS messages.
+ GEM Standard Messages: These are the SECS messages that are supported as standard features

by the GEM Services.

» User-defined Messages: These are SECS messages that are defined by the user.

5-6-1 GEM Standard Messages

The following settings are made from the SECS/GEM Configurator for the SECS messages that are
supported as standard features by the GEM Services.

Item Set value Meaning
Setting to enable/disable pri- Enabled Primary messages from the host to the equipment are enabled.
mary messages from the host to | Disabled Primary messages from the host to the equipment are dis-
the equipment abled.
W-bit setting for primary mes- ON Indicates a primary message that requires a response from the
sages sent from the equipment host to the equipment.
to the host OFF Indicates a primary message that does not require a response

from the host to the equipment.

Refer to 8-12-1 GEM Standard Messages on page 8-95 for the procedures to make the settings for
GEM standard messages on the SECS/GEM Configurator.
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I Processing Differences Based on the Settings

The processing performed by the equipment when it receives a SECS message from the host depends
on the primary message enable/disable setting and the W-bit setting for GEM standard messages.

The processing performed by the equipment also depends on whether the SECS message is pro-
cessed just by the GEM Services or it is processed jointly by the GEM Services and user program.

® Host Sends Primary Message to Equipment

When the host sends a primary message to the equipment, the following reception processing is
performed by the equipment according to the setting.

Enable/disable . . . .
sstting Host connection function processing User program processing
Enabled Depends on the SECS message. '
Disabled Sends Unrecognized Function Type (S9,F5) to | Processing is performed only by the host
the host. connection function.

*1. Refer to 2-3-1 SECS Messages When Host Sends the Primary Message on page 2-7 for details.

sBunjeg abessa 9-G

El Precautions for Correct Use

If the W bit in a primary message from the host is OFF, the equipment sends Unrecognized
Function Type (S9,F5) regardless of the primary message enable/disable setting.

® Equipment Sends Primary Message to Host

When the equipment sends a primary message to the host and the host sends a secondary mes-
sage to the equipment, the following reception processing is performed by the equipment according
to the setting.

sobessa|\ piepuels N3O 1-9-G

W-bit setting Host connection function processing | User program processing

ON Depends on the SECS message. "

OFF Sends Unrecognized Function Type (S9,F5) to the | Processing is performed only by the
host. host connection function.

*1. Refer to 2-3-2 SECS Messages When Equipment Sends the Primary Message on page 2-11 for details.
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5-6-2 User-defined Messages

In addition to the SECS messages defined in the SECS/GEM standard, the user can define any SECS
messages that are compliant with SECS. These are called user-defined messages.

The specifications for user-defined messages are given in the following table.

Item Specification

Maximum number of registered user-defined messages 128

Maximum number of registered SECS messages with the same function number and | 20

stream number

Maximum size of SECS message [Kbytes] 256

Maximum number of items registered in one SECS message 160

User-defined messages are defined in pairs. Each pair consists of a primary message and a secondary
message. The stream and function numbers for a primary message and secondary message pair are in
the form SxFy and SxFy+1. Here, y is an odd number. However, if the W bit for a primary message is
set to OFF, a secondary message is not required for it.

Refer to 8-12-2 User-defined Messages on page 8-96 for the procedures to make the settings for
user-defined messages on the SECS/GEM Configurator.

El Precautions for Correct Use

* You cannot define a SECS message that has the same stream and function numbers as a

SECS standard message.

* Itis not necessary to register the Sx,FO message. If the control state is EQUIPMENT

OFF-LINE, the GEM services will return the Sx,FO message.

* If you define more than one SECS message with the same message structure, the SECS

message with the smaller message number takes priority.

I Message Structure and Link Variables

5-104

The item and list formats that you can use in user-defined messages are given in the following table.

Item Format
Items B, BOOLEAN, A, 11,12, 14, F4, F8, U1, U2, and U4
Lists Lists of fixed length data and lists of length-variable data

You use the SECS/GEM Configurator to assign a link variable to each message item. The data type of
a link variable depends on the item format and message list structure.
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I List Specifications for User-defined Messages

There are two types of lists: lists of fixed length data and lists of length-variable data. Also, you can nest
lists. You can nest lists within lists. You can create a total of up to six nesting levels for lists of fixed
length data and lists of length-variable data. You cannot nest a list of length-variable data inside a list of
length-variable data.

® List of Fixed Length Data

For the list of fixed length data, you set the items for each list. You can set a different format for each
item in a list. The specifications for a list of fixed length data are given in the following table.

Item Specification
Number of lists | 0 to 128

In a list of fixed length data, a link variable is assigned to store the value separately for each item in
the list.

The following example shows a message structure on the SECS/GEM Configurator for a list of fixed
length data with three nesting levels and link variables assigned for each item.

Number of lists  Item name Link variable assigned to item

Message structure
L4
1.B Item1
2.U1 ltem2
3.U2 ltem3
41,2
1.B Item4
2.L,2
1.11 ltem5
2.12 Item6

® List of Length-variable Data

For the list of length-variable data, you set items to be changeable. All items in the list have the
same format. The specifications for a list of length-variable data are given in the following table.

Item Specification
Number of lists | 1 to 128

For a list of length-variable data, a link variable to store the number of items and a shared array link
variable to store the item values are assigned. The number of array elements must be equal to the
maximum number of items.

The following example shows a message structure on the SECS/GEM Configurator for an item in
the list of length-variable data and link variables assignments. The variable SxFy 00002 List1

stores the number of items in the list of length-variable data, and the variable SxFy_00002_Item1
stores the values of the items. The data type of SxFy 00002 Iltem1is ARRAYJ0..4] OF INT.

NJ-series SECS/GEM CPU Units User’s Manual (W528) 5-105

sBuipag abessa|y 9-G

sebesse|\ psuyep-i1esn Z-9-G
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The data type is ARRAY[0..4] OF INT.

Message structure

L,n (Max. value of n: 5)
1.12 Item1
2.12 ltem2

n.l12 ltemn
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I User-defined Message Processing

Processing of user-defined messages is different depending on whether the host sends the primary
message to the equipment or the equipment sends the primary message to the host.

® Host Sends Primary Message to Equipment
The following procedure is used when the host sends the primary message to the equipment.
1 The host sends the primary message to the equipment.

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Notn 4

Result Factor Host connection function processing c;ilol:a' =
[7]

Normal | --- Changes the value of _GEM_BusyHostUserMsg (Host-initi- | Yes §
ated User-defined Message Transaction Processing Flag) 3

to TRUE. 2

Error Common criteria”? | Common processing None é

*1. Refer to When Host Sends the Primary Message on page 5-7 for the common criteria and
applicable processing.

3 The user executes the Respond to Host-initiated User-defined Message (GEM_RespHostUs-
erMsg) instruction in the user program.

The message number that is specified in the GEM_RespHostUseMsg instruction depends on
the W-bit setting in the primary message as described in the following table.

Primary message W-bit setting Message number

ON Message number defined for SxFy+1 in response to a primary
message with stream and function numbers of SxFy.

OFF 0

sobessa|\ paulep-1esn zZ-9-G

4 The equipment returns the secondary message to the host.
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Equipment Sends Primary Message to Host

The following procedure is used when the equipment sends the primary message to the host.

Refer to System-defined Variables on page A-211 for details on the system-defined variables that
are given. Refer to GEM_SendEquipUserMsg on page A-175 for details on the GEM_SendEquipUs-
erMsg instruction.

N WN =

The user executes the Send Equipment-initiated User-defined Message (GEM_SendEquipUs-
erMsg) instruction in the user program.

The equipment sends the primary message to the host.
The host sends the secondary message to the equipment.

The host connection function determines if the received secondary message is normal. If there
is an error, it changes the value of GEM_BusyEquipUserMsg (Equipment-initiated
User-defined Message Transaction Processing Flag) to FALSE. It also stores the transaction
processing result in _ GEM_EquipUserMsgRsit as the equipment-initiated user-defined
message result.

The secondary message error criteria and the host connection function processing for each are
given in the following table. The table also tells if the user program is notified of reception of the
secondary message.

. . . : Notifica-
Error criteria Host connection function processing tion
A secondary message with normal stream and | An error is given for the transaction pro- | yeg™
function numbers was received, but the mes- cessing result.

sage structure of the received message is differ-
ent from the structure set on the SECS/GEM
Configurator.

A secondary message with stream and function | ¢« The secondary message is discarded. | None
numbers that are not correct was received, and | « |llegal Data (S9,F7) is sent to the host.
the message structure of the received message
is different from the structure set on the
SECS/GEM Configurator.

The W-bit setting in the primary message is ON | The following processing is performed Yes™!

but a secondary message was not sent. after a T3 timeout.

» An error is given for the transaction
processing result.

 Transaction Timer Timeout (S9,F9) is
sent to the host.

*1. You can check to see if a secondary message was received with the value of _GEM_BusyEquipUs-
erMsg.

If the W-bit setting in the primary message is OFF, the value of _ GEM_BusyEquipUserMsg changes
to FALSE before the secondary message is received from the host.
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]

The GEM Service logs record the operations that were performed by the GEM
Services. You use the Log Viewer in the GEM Setting Tools to view the contents of the
logs. This section provides details on the GEM Service logs and the operating
procedures for the Log Viewer.
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B-3-8  Filters . ... 6-18
6-3-9 Savingthe CurrentSettings ........ ... .. . 6-18
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6-3-11 WINOWS . ..ot 6-22
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6 GEM Service Logs

6-1 GEM Service Logs

The GEM Service logs record the operations that were performed by the GEM Services. This section
describes the types of GEM Service logs, where they are saved, and the restrictions that apply to them.

6-1-1 Types of GEM Service Logs

There are the following three types of GEM Service logs. The log contents, application methods, and
numbers of saved records for the GEM Service logs are given in the following table. You can set the
numbers of records that are saved with Configuration — GEM Service Log on the List Menu of the

SECS/GEM Configurator.

T f GEM Number of
ype§ ° Recorded contents Application methods saved
Service Logs *q
records
SECS message SECS messages sent » Debugging communications between the | 0-1,000,000
log between the host and equip- host and equipment
ment « Evidence that the equipment to which the

SECS/GEM CPU Unit is mounted com-
plies with GEM capability definitions
HSMS communi- | Operating status for HSMS Troubleshooting errors that occur in the 0-100,000

cations log communications physical layer

Execution log GEM instruction execution Evidence that the GEM Services are oper- | 0-100,000
and transaction processing ating
values

*1. You can make the settings in increments of 100 records. Records are not recorded in the logs if you set 0.

6-1-2 Saving Destinations for GEM Service Logs

The GEM Service logs are saved on the SD Memory Card. The logs are saved in the following directo-

ries.

GEM Service log Directory name
SECS message log /packages/GEM/log/secs
HSMS communications log | /packages/GEM/log/hsms
Execution log /packages/GEM/log/execution

6-1-3 Restrictions on GEM Service Logs

The following restrictions apply to the GEM Service logs.

Conditions Under Which Records Cannot Be Logged in GEM
Service Logs

Records cannot be logged in the GEM Service logs in the following cases.

* There is no SD Memory Card inserted in the CPU Unit.

* The SD Memory Card does not have enough available space.

The SECS/GEM Configurator was used to disable saving to the GEM Service logs.
« The SD Memory Card is write protected.

Writing to the SD Memory Card is not possible, e.g., the SD Memory Card is faulty.
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6 GEM Service Logs

I Conditions Under Which GEM Service Log Files Are Deleted

The GEM Service log files are deleted in the following cases.

* Any of the settings of the numbers of records saved in the GEM Service logs was changed from the
SECS/GEM Configurator.

» The SD Memory Card was initialized from the Sysmac Studio.

» The log file contents that was set with the SECS/GEM Configurator does not agree with the actual
contents of the SD Memory Card.

sBo7 921A198 NAD 1-9
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6-2 Application Procedures for the GEM
Service Logs

The following two processes are used for the GEM Service logs.
» The numbers of records to save in the GEM Service logs are set before the Controller is operated.
» The contents of the GEM Service logs is checked after the Controller is operated.

6-2-1 Setting the Numbers of Records Saved in the GEM Service Logs

You set the numbers of records to save in the GEM Service logs with Configuration — GEM Service
Log on the List Menu of the SECS/GEM Configurator. Refer to 8-7-1 GEM Service Log on page 8-42
for a detailed setting procedure.

6-2-2 Displaying the Contents of the GEM Service Logs

You can check the contents of the GEM Service logs with any of the following methods: Log Viewer GUI
displays, Log Viewer file output, and Get SECS Communications Log (GEM_GetCommLog) instruction
execution.

I Log Viewer GUI Displays

You can view the contents of the GEM Service logs on the Log Viewer GUI. Refer to 6-3-4 Procedure to
Display a GEM Service Log on page 6-8 for a detailed GUI procedure.

I Log Viewer File Output

You can output the contents of the GEM Service logs to files from the Log Viewer. Refer to 6-3-10 Out-
putting Logs to Files on page 6-19 for a detailed file output procedure.

Get SECS Communications Log (GEM_GetCommLog) Instruction
Execution

Of the GEM Service logs, you can get the contents of the SECS message log with the Get SECS Com-
munications Log (GEM_GetCommLog) instruction. You can get up to 100 records with each execution
of this instruction. Use the following procedure.

1 Execute the GEM_GetCommLog instruction.

The most recent records from the SECS message log are stored in the _GEM_CommLog[100]
(SECS Communications Log) system-defined variable. The most recent SECS message log
record is stored in _GEM_CommLog[0]. Other records are stored in chronological order in
_GEM_CommlLog[1] and on. The number of SECS message log records that were read is
stored in _GEM_CommLogCnt.

2 Display the contents of _GEM_CommLog, e.g., on an HMI.
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% Additional Information

To display the SECS message log on an NS/NA-series PT, you must assign the _ GEM_Com-
mLog (SECS Communications Log) system-defined variable to a functional object on the
CX-Designer. To do that, you must register  GEM_CommLog in the variable table on the
CX-Designer.

You can create a variable table for  GEM_CommLog with Microsoft Excel and copy it to the
CX-Designer.

Use the following format to create the variable table in a Microsoft Excel spreadsheet. You must
use the same number and arrangement of columns and the same variable names and types as
in the following format. Do not omit any columns even if they are empty, like the Address
type/address and I/O comment columns that are shown below.

Copy the shaded portion shown below and paste it into the variable table on the CX-Designer.

sBoT 9921188 INTD 8Y3 40} Sainpadsold uonesnddy z-9

. Address 1o
Host Variable Type a;;;;::;s comment Tag
HOST3 | _GEM_CommLogCnt UINT TRUE
HOST3 | _GEM_CommLog[0].LogNo UDINT TRUE
HOST3 |_GEM_CommLog[0].LogDate DATE_AND_TIME TRUE
HOST3 |_GEM_CommLog[0].SndRcv USINT TRUE
HOST3 |_GEM_CommLog[0].StreamCode USINT TRUE
HOST3 |_GEM_CommLog[0].FunctionCode USINT TRUE
HOST3 | _GEM_CommLog[0].MsgPtn USINT TRUE
HOST3 | _GEM_CommLog[0].OutType USINT TRUE
HOST3 |_GEM_CommLog[0].Rslt USINT TRUE

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for information
on how to register variables in the variable table on the CX-Designer.

B0 801108 IO B} JO SjusU0D By) Bulkeidsia z-z-9
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6-3 Log Viewer Operations

This section describes the operating methods of the Log Viewer up to displaying the GEM Service logs.

Install the GEM Setting Tools on the computer on which to use the Log Viewer. After you install the
GEM Setting Tools, you can use the following two tools: Log Viewer and SECS/GEM Configurator.

Refer to 8-1 Installing and Uninstalling the GEM Setting Tools on page 8-3 for details on installing the
GEM Setting Tools.

To start the Log Viewer, use the Windows Start Menu or double-click the Log Viewer shortcut icon on
your desktop. When the Log Viewer starts, the Main Window is displayed.

SECS=000000 12014/07/01 16:53 Y

To exit the Log Viewer, select Exit from the File Menu. Or, click the Close Button in the upper right cor-
ner of the Main Window.
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The Main Window consists of the following elements.

* Menus
» Display area
 Status bar

® Menus

/ Display area

Status bar

The menus are used to operate the Log Viewer. The menu configuration and functions are
described in the following table.

File Select Log Selects the GEM Service log file to display.
Output Log Outputs the GEM Service logs to files.
Exit Exits the Log Viewer.
Controller Connection Settings Used to make settings for connection to the Controller.
Upload Uploads the GEM Service logs from the Controller.
Tool Folder Setting Used to set the folders in which to save the GEM Service
logs.
Log SECS Message log Displays the SECS message log.
HSMS communication Displays the HSMS communications log.
log
Execution log Displays the execution log.
View Enable Filter Enables/disables the filters.
Filter Settings Sets the period for displaying log records.
SECS Log Summary Displays up to five lines of the contents of each SECS mes-
sage body.
Save Current Setting Saves the current settings of the Log Viewer.
Window Cascade Cascades the windows for more than one GEM Service log.
Tile Tiles the GEM Service log windows horizontally.
Arrange Icons Arranges the minimized windows.
Help About the Software Displays version information for the Log Viewer.

NJ-series SECS/GEM CPU Units User’s Manual (W528)

suopjesadQ Jamaip Bo g-9

MOPUIA\ UTE}\ 8U} JO uoieInByuo) g-g-9




6 GEM Service Logs

® Display Area
The GEM Service log is displayed in this area.

® Status Bar

The current time and date are displayed.

6-3-4 Procedure to Display a GEM Service Log

Use the following procedure to display a GEM Service log.
Set the saving destination for the GEM Service logs.
Make the settings for connection to the Controller.

Upload the GEM Service logs from the Controller.

A WN =

Display the GEM Service log.

Operations on the Log Viewer are described according to the above procedure.

I Setting the Saving Destination for GEM Service Logs

Set the folder in which to save the uploaded GEM Service logs. Use the following procedure.

1 Select Folder Setting from the Tool Menu.
The Folder Setting Dialog Box is displayed.

Folder Setting (e S
Saving destination for log |C:\Users\F’uinc\Documents\Dmmn\GEMConfigurator\Log
QK | Cancel |

2 Select the folder in which to save the files and click the OK Button.

The error messages that are sometimes displayed for this menu command are described in the follow-

ing table.
Error message Cause Correction
The folder specified as the saving des- | The specified log does not exist on | Set a folder that exists on the com-
tination for log does not exist. the computer that is running the puter or create the specified folder.
Log Viewer.

The path name includes invalid char- | As given in the error message. Set a folder name that does not
acter(s). The following characters can- contain the invalid characters.

not be used:

SR <>|

A path name cannot exceed 128 As given in the error message. Specify a folder name including
characters. the path with no more than 128

characters.
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I Controller Connection Settings

Make the settings to connect the Log Viewer to the Controller. Use the following procedure.

1 Select Connection Settings from the Controller Menu.

The Connection Settings Dialog Box is displayed.

Connection settings LE-J
Connection type {+ Ethernet " UsSE
IF address ’W
Canfiguration port No. [0
FTF settings
Part Mo. ,21—
Login name [
Password |
i
Ok | Cancel ‘ 2
Q
2 Enter the items and then click the OK Button. §
Make the same settings here as those made in the connection settings for the SECS/GEM Con- g
figurator. The meaning of each item is given in the following table. S
)
Item Meaning §
Connection type The method used to connect to the Controller. ’
IP address The IP address of the Controller.
Configuration port No. The port number to use to connect to the Controller.
FTP settings The FTP settings for the Controller.
Port No. The port number to use for FTP communications with the Controller.
Login name The login name to use for FTP communications.
Password The password to use for FTP communications.

607 901M18S NI e Aeidsiq 0) einpeoold y-€-9
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I Uploading GEM Service Logs

You must upload the GEM Service logs from the Controller. Use the following procedure.

1 Select Upload from the Controller Menu.
The Upload Dialog Box is displayed.

Upload e}
Mame of saved log |
Log name | Period |

Claze

2 Enter the save log name and click the Upload Button.

Uploading the GEM Service logs starts.

3 When the upload is completed, the save log name is displayed in the Upload Dialog Box.

The error messages that are sometimes displayed for this menu command are described in the follow-

ing table.
Error message Cause Correction
The entered name is | As given in the error | Change the save log name.
already used. message.
Cannot connect to the | There is a problem in | Check the following.
controller. connecting to the

» Are the connection settings correct?

ntroller. .
Controlle * Has an error occurred in the Controller?

* Is the Ethernet cable or USB cable disconnected?
Cannot access the SD | As given in the error | Make sure that an SD Memory Card is inserted and that an
Memory Card. message. error has not occurred for it.

Failed to transfer. The GEM Service Check the following.

logs were not
uploaded normally.

» Are the connection settings correct?
» Has an error occurred in the Controller or SD Memory Card?
* |s the Ethernet cable or USB cable disconnected?

Log does not exist. As given in the error | Nothing has happened that resulted in logging a record on the
message. Controller.
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I Displaying GEM Service Logs

You can display a GEM Service log in the display area. Use the following procedure.

1 Select Select Log from the File Menu.
The Select Log Dialog Box is displayed.

Select Log |
Selected log name |
Log name Period

o

&

-

[}

«Q

s

]

H3

)

=

Select ‘ Cancel ‘ _ao

@

g

2 Select the GEM Service log to display and click the Select Button. S
)

3 Execute one of the following menu commands depending on the GEM Service log to display.

GEM Service log Menu command
SECS message log Log — SECS Message log
HSMS communications log | Log — HSMS Communication log
Execution log Log — Execution log

607 901M18S NI e Aeidsiq 0) einpeoold y-€-9
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6-3-5 Displaying the SECS Message Log

There are the following three ways to display the SECS message log.

SECS message log
display method

Description

List view

The information from the SECS message log is displayed with each record on a
separate line.

Summary view

In addition to the list display of the SECS message log, up to five lines of the con-
tents of each SECS message body are displayed.

Detail view

In addition to the list display of the SECS message log, detailed SECS message
information is displayed.

The operating methods for each view and the displayed contents are described next.

I List View of SECS Message Log

The information from the SECS message log is displayed with each record on a separate line. To dis-
play the list view of the SECS message log, select SECS Message log from the Log Menu.

[

22 SECS Message Logs (o [E ]
| Log Mo, | Date/Time | Send/Receive | Steam/Function | Emor | Remark |
1 231213 22:47:14  Recaive 51F14
2 2M3M2N3 224714 Send S4F7
3 231213 22:47:44 Send 51F13
4 23213 224744 Receive S51F14
] 2323 22:47:44 Send S3F7
G 231213 22:48:15 Send 51F13
7 23213 2248115 Receive S1F14
8 231213 22:4815  Send 59F7
3 231213 22:48:145  Send 51F13
10 21323 22:48:45 Receive S1F14
11 231213 22:48:45  Send 59F7
12 23213224915 Send S51F13
13 2132413 22:49:15 Receive S1F14
14 231213 22:45:15  Send S9F7
15 23213 22:49:45  Send S1F13
16 20131213 22:4945  Recsive 51F14
17 23213 22:49:45  Send S9F7
14 213123 228018 Send S1F12
19 2131213225015 Recsive 51F14
20 2323225015 Send S9F7
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The following items are displayed.

Item Meaning
Log No.™ Number that gives the order of the record in the log.
Serial numbers from 1 to the maximum number of records are used.
If the maximum number of records is exceeded, the log returns to log number 1.
Date/Time The date and time when the record was recorded.
Send/Receive Tells whether the message was sent or received.
Send: The SECS message was sent.
Receive: The SECS message was received.
Stream/Function | The stream and function of the SECS message that was sent or received.
Error The error if an error occurred when the SECS message was sent or received.
T3: T3 timeout
T5: TS timeout
T6: T6 timeout
NotConnected: A SECS message for which sending failed because communications were not
connected.
Remark SPOOL is displayed if the SECS message was sent by the spool.

*1. Even if the records that are displayed are changed by applying a filter, the log numbers are not reassigned so
the relationship between the records and log numbers does not change.

I Summary View of SECS Message Log

In addition to the list display of the SECS message log, up to five lines of the contents of each SECS
message body are displayed, To display the summary view, select SECS Log Summary from the View
Menu. A maximum of 10,000 records can be displayed in the summary view. If there are more than
10,000 records in the log, use a filter to reduce the number of displayed records to 10,000 or less.

suonesadQ Jamaip 6o ¢€-9

22 SECS Message Logs = RcE <=
Log Ma. | Date/Time | Send/Receive | Strearn/Function | Errar | Remark | g
k| 20137254 00547 Send 31F13 g
<L[2] g
<A[B] " NJ_GEM"> &
<A[E]'v0.0.1" 2
> 5
10 0131274 00:04:43  Send S1F12 ()
<L|Z] o
<A[B)"NJ_GEM"s 2
<A[E]"VILO" a
> a
1 20132474 00:04:43 Receive STF14 ﬁ
2] &
<B[1] 000>
<L
5
12 20137254 D0:04:52 Send 3TH
13 20132474 00:04:52 Receive 51F2
<L)
14 20137254 D0:04:52 Send SEF11
<L[3]
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I Detail View of SECS Message Log

In addition to the list display of the SECS message log, detailed SECS message information is dis-
played. Double-click any line in the list view of the SECS message log. Detailed information on that
SECS message will be displayed in a separate window. You can open more than one detail information
window at the same time.

Window title

' 12 2013/12/13 22:49:15 Send S1F13

22 SECS Message Logs

oMo, | Bt Al |izmme

| 57

1 20131213 224714 Recaive
2 20131213 224714 Send
3 20131213 22:47:44 Send
4 20131213 224744 Receive
5} 20131213 224744 Send
E 20131213 224815 Send
7 2013/12/13 22:48:15 Feceive
a 201312413 224815 Send
9 201312413 22:48:45 Send
10 20131213 22:48:45 Receive
11 20131213 22:48:45 Send
2 2013, 915
13 2013/12/13 22:43.15 Receive
14 201312413 224315 Send
15 201312413 224345 Send
18 20131213 22:43:45 Receive
17 20131213 22:49:45 Send
18 20131213 225015 Send
19 20131213 225015 Receive
20 201312413 2250:15 Send
21 AMAAZATDPENAR  Cond

51F14
59F7
51F13
S1F14
S9F7
S1F13
S1F14
59F7
51F13
S1F14
S9F7

S1F14
59F7
51F13
S1F14
S9F7
S1F13
S1F14
SOFY
G1F13

Binary dump area

0000 83 &8 &1 Od 00 00 00 00 00 13 07 02 41 06 48 40 ....conannnn AN
0010 6f 47 45 4d 41 06 56 30 Ze 30 2Ze 31 _GEMA.YD.0.1

Text display information

2
<H[E] "NJ_CEM">
<h[6] "w0.0.1">

The following items are displayed.

Item Meaning
Window title The outline of the SECS message that is displayed in the list view.
Binary dump area A binary dump of the SECS message.
Byte offsets The byte position in the SECS message from the first byte in the line is displayed in
hexadecimal.
Binary data The binary data of the SECS message is displayed in 16 bytes per line. Each byte is

displayed as two hexadecimal digits.

ASCI!I display

The binary data for the line is displayed in ASCII characters. Periods are displayed
when the actual characters cannot be displayed.

Text display
information

The text contents of the SECS message body is displayed with the notation methods

for the SECS-Il message structure.
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6-3-6 Displaying the HSMS Communications Log

The information from the HSMS communications log is displayed with each record on a separate line.
To display the list view of the HSMS communications log, select HSMS Communication log from the

Log Menu.
Zr) HSMS Comm. log = o |
| Log Na. | Date/Time | Send/Receive | Contents | Remark |

7240 24063003253 Feceive Linklest Rsp ¥ 100 000 DO 0G 0007 21 3

T2 OGS0 0253 Send Linklest. Reg 161100 00 0O 05 000 21 31

7242 20405530 03 2536 Racaie Linklast Rzp It i D0 100 0006 00 0 21 53¢

7243 24060032541 Send Linklzat Fleg #0000 DO 0S 0007 21 a0

7244 2040530032541 Aeceie Linklast Rzp It #1100 00 DO 06 D0 01 21 50

7245 201406730 032548  Send Linklzst Reg IF i1 00 00 DO 05 00 0 21 a1

7246 2040630032546 Feceive Linklest Rsp It 100 00 DO0S 00 07 21 a1

7247 2406530 032548 Hotonrected

7248 2014406730 032558 HotSelected

7243 2ONANGSI00I2558  Feceive Sebect Rep Ff i 00 00 DO 02 0001 21 a2

Taa A4S0 0RESSE  Send Select. Fleq 00 00 0007 0000 21 82

7351 0040630032558 Send Sepatshe Reg i 02 (3 0007 00O 21 a2

7252 2014406730 092558 HotConrected

7253 201400630 U3 2608 NotSeleched

74 20M40ES30032608 Send Sehect Reg 16100 00 D001 000 21 53 ®

7255 0040673003260  Receive Select. Rzp 1t 00 00 D002 00 01 21 a3 (2

72ab 20406730 O 2609 Sebeched -

757 N4MDGS0 032611 Send Linklest. Reg 16100 00 D005 00 0 21 a4 o

758  OWDGSA00326:11  Receive Linklast Rzp I iif D0 00 D006 00 01 21 a4 «Q

7erd 4GS0 0IZETE Send Linklest. Reg FH00 0000050000 21 a5 <

720 20M405730 032616 RAeceive Linklast Rzp It 1 00 00 DO 06 00 0N 21 &5 g

7261 20M4067300326:21  Send Linklest Reg 1f i 00 00 DO 05 00 01 21 26 °

72he 2040630032621 Aeceive Linklest Rsp ¥ 100 00 D006 00 07 21 a6 =

TH3 A0SR Send Linkiest, Flag 100 00 0005 00 01 21 &7 (®]

7264 200405730 0326:26  Receive Linktagt Rizp 171100 00 DO 06 00 0 21 &7 g

7265 JONAMGS00R2E Send Linklest Reg i 00 00 D005 0001 21 88 o

766 4053003263 Receive Linkilest. Rsp It i1 00 00 00 05 00 01 21 a8 g‘
>
7]

The following items are displayed.

Item Meaning
Log No.™ Number that gives the order of the record in the log.
Serial numbers from 1 to the maximum number of records are used.
If the maximum number of records is exceeded, the log returns to log number 1.

Date/Time The date and time when the record was recorded.
Send/Receive | Gives the send/receive classification of the HSMS procedural message and the connection
status.

Blank: HSMS status

Send: The message was sent.

Receive: The message was received.

Contents The HSMS status or the procedural message type. See below for details.
Remark Displays a binary dump of the HSMS message.

*1. Even if the records that are displayed are changed by applying a filter, the log numbers are not reassigned so
the relationship between the records and log numbers does not change.

607 suoneslunwwo) SINSH 8y} buikeldsiq 9-¢-9

The meanings of the connection status given in the Contents column and the meanings of the proce-
dural messages are given in the following tables.

HSMS status Meaning
NOT CONNECTED Preparations for TCP/IP connections have been completed, but no connections have
been established. Or, all previously established TCP/IP connections have been ended.

NOT SELECTED No HSMS sessions have been established. Or, all previously established HSMS
sessions have been ended.
SELECTED At least one HSMS session has been established. This is the normal operating status for

HSMS. Data messages can be exchanged.
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Procedural message

Meaning

Select.req

The request message for a selection procedure.

Select.rsp

The response message for a selection procedure. The connection status changes to
SELECTED.

Linktest.req

The request message for a link test procedure.

Linktest.rsp

The response message for a link test procedure.

Separate.req

The request message for a separation procedure. There is no response to a
separation procedure request. The connection status changes to NOT SELECTED.

Reject.req

The request message for a reject procedure. There is no response to a reject proce-
dure request.
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6-3-7 Displaying the Execution Log

The information from the execution log is displayed with each record on a separate line. To display the
list view of the execution log, select Execution log from the Log Menu.

= Execution Log = | & s
Liog Mo I Date/Time ] Categaory J Detail Information I Result ] Additional Infarmation ]

W04 AN LAISSH) 205 e GEM _ChasrysConinodSinke D)0 0

WG ANAAGHDZI00 Serate  GEM_ChargelontalSists a0 1

e ANLTSH0EN02 Serae GEM_CharegelonirolSiste )00 2

007 DATVHRIG  Senace  GEM_Repontblum % 1

G ANATRARILE  Service GEM_Repontlum. D000 A0

008 ANANSAHEN0E i, GEM_Bepoifvest (hefiia) it |

A0 ANAAHIZINE feni GEM FiepadE vert D000 |

M AMAASSAIZNAT Funclion_GEM_BusyHotCed G200

Mz MNATVRAIOZINS Funclion _GEM_BusyHosCmd w00

M ARSI Servce GEM _Charegeloreclitate e a

e N4 Senaca GEM_CharesloniralSiahs 000 a

i L g Pt L vy B Serecn GEM _ChamgeConinotSiabe Ohud DR 2

e AN4ASSA0 0N Serce GEM _ChewngConinotSante Dhad DN n 8

0T aONATVIIZZIE  Serace BEM_Chargelonroliste LoLUED 1 -

e NS0 28 St GEM _Charsgelonnaistatn dN00] £ 8

ANg A4S bR - GEM_ICharegsl, rinal-tnls =) i} <

e I s T vy R Servcn GEM_ChangeConinoSiabe ChadDR0) A o

WA MANEM M Sendce GEM_CharegelonmralSiste X000 2 5

JEF 20 AATSSI0 022136 Service GEM_ChawmgsConfrofSiate D DON n 5

HEE A4S0 253 Serwicn GEM_Chargelontnalitats (LR A g
g
o
@

The following items are displayed.

Item Meaning
Log No.™ Number that gives the order of the record in the log.
Serial numbers from 1 to the maximum number of records are
used.
If the maximum number of records is exceeded, the log returns to
log number 1.
Date/Time The date and time when the record was recorded.
Category The execution log category.
Function: Instruction execution
Variable: Transaction processing flag or interlock variable

607 uonoax3 sy} Bulkeidsiq /-¢-9

Detalil When category is Function Executed instruction

Information | When category is Variable The transaction processing flag or interlock variable for the SECS
message that was received.

Result When category is Function Result of instruction execution

0x0000: Successful

Not 0x0000: Failed (The values are the same as the error IDs of
the executed instruction.)

When category is Variable 0x0000: Transaction processing flag written successfully.
0x0001: Interlock

Additional When category is Function The values of the input variables to the instruction.

Information | When category is Variable When Variable is a transaction processing flag, the value of the
transaction processing flag.

When Variable is an interlock variable, nothing is recorded.

*1. Even if the records that are displayed are changed by applying a filter, the log numbers are not reassigned so
the relationship between the records and log numbers does not change.
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6-3-8 Filters

Filters are used when you display the GEM Service logs to prevent unnecessary information from being
displayed by restricting the period for which to display records. There are two menu commands related
to the filters: Filter Settings and Enable Filter.

I Filter Settings

You use the filter settings to set the period for displaying log records. You can set different display peri-
ods for the SECS message log, HSMS communications log, and execution log. Use the following pro-
cedure.
1 Select Filter Settings from the View Menu.
The Filter Setting Dialog Box is displayed.
& Filter Sefting g5

SECS messzage log l HSMS cormm. log ] Execution log ]

Period
Year Month Day  Hour  Minute Second

Stark ’_UZI |—D:| |—D:| |—D:| |—D:| |—D:| Iv Enrtire period
end [ 00000 A1 H

ok | Cancel |

2 Click the tab for the SECS message log, HSMS communications log, or execution log.

3 Set the start date and time and the end date and time of the display period. You can select the
Entire period Check Box to specify displaying records for the entire period.

4 Ciick the OK Button.

| Enabling the Filters

To enabile the filters, select Enable Filter from the View Menu.

6-3-9 Saving the Current Settings

You can select Save Current Setting from the View Menu to save the current values for the following
Log Viewer settings. If you save the current settings, they will be used the next time you start the Log
Viewer.

» The column that was used to sort the lines when each log was displayed
* The column widths when each of the logs was displayed

» The filter settings

* The summary view settings for the SECS message log
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6-3-10 Outputting Logs to Files

You can output the contents of the GEM Service logs to files. You can output the following four files.
+ SECS message log (list)

+ SECS message log (detail)
* HSMS communications log

» Execution log

Use the following procedure.

1 Select Output Log from the File Menu.
The Output Log Dialog Box is displayed.

™ output Log

Output folder

v gl

‘ear

I~ Output window images

sat [ 0H[OHMTHTHTH[H 5 ¢ e Porod
end [ 0A[0H[0H[iH[1H[0H

Month Day  Howr  Minute Second

ok | Cancel |

2 Enter the items and then click the OK Button.

The meaning of each item is given in the following table.

Item

Meaning

Output folder

Specify the full path of the folder in which to save the output files.

Logs

Select the logs to output to files.

You can select any of the following: SECS message log (list), SECS message log
(detail), HSMS communications log, and execution log. If you select the All Check Box,
all four of the above logs are output.

Period to output

Specify the period of the log records to output to the files.
If you select the Output window images Check Box, the information that is displayed in

the windows will be output. "

If you select the Entire period Check Box, all of the records for the entire period are out-
put.

*1. If the filters are

enabled, the records for the periods set for the filters are output. The log line sort con-

ditions in the output files are the same as the line sort conditions for the logs displayed in the windows.

Evenifalog is

displayed, it will not be output unless you select it in the file output settings. The filter

conditions and line sort conditions for the SECS message log (detail) are the same as those for the
SECS message log (list).
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6 GEM Service Logs

I Output File for SECS Message Log (List)

The SECS message log (list) is output to a CSV file called CommLog.csv.

The format of the output file for the SECS message log (list) depends on whether the list view is dis-
played or the summary is displayed.

® Format of Output File for SECS Message Log (List)

The format of the output file for the SECS message log (list) is shown below. The output contents
are the same as the contents that are displayed in the window.

1,2014/05/22 12:57:42,Send,S1F13,,,

2,2014/05/22 12:57:42,Receive,S1F14,,,

3,2014/05/22 12:59:15,Send,S1F13,NotConnected,,
,2014/05/22|13:00:15,S¢)nd,S1H13,,,
,2014/05/22|13:00:15,Rereive, §1F14,,,

| [ | |
Log No. Date/Time Send/ Stream/ Error Remark
Receive Function

® Format of Output File for Summary of SECS Message Log (List)

The format of the output file for the summary of the SECS message log (list) is shown below. The
output contents are the same as the contents that are displayed in the window.

Message body

[1,2014/05/22 12:57:42,Send S1F13,,
<L[2],,, :
' <A[4] "MDLN">,,,

<A[3] "REV">,,,
. > :
2,2014/05/22 12:57:42,Receive, S1F14,,,
s <Li2],,,
<B[1] 0x00>/,
ps <{[0]>,.,

>

1y 1

/ [
Log No. Date/Time Send/  Stream/ Error Remark
Receive Function
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I Output File for SECS Message Log (Detail)

The SECS message log (detail) is output to a text file called CommLogDetail.txt.

The format of the output file for the SECS message log (detail) is shown below. The output contents are
the same as the contents that are displayed in the window.

Window title —— (‘I 2014/05/22 12:57:42 Send _ S1F13 )

Binary dump —T{ 0010  4c 4e 41 03 52 45 56 LNA.REV
area
<L[2]
. <A[4] "MDLN">
Text display — <A{3% "REV">
information

>

2 2014/05/22 12:57:42 Receive S1F14

>

(=]

0000 00 00 01 0e 00 00 00 00 00 01 010221010001 .........ceovvvven... &
0010 00 . =
«Q

<L[2] §
<B[1] 0x00> H

<L[0]> o)

T

(]

g

2

@

I Output File for HSMS Communications Log

The HSMS communications log is output to a CSV file called HsmsLog.csv. The format of the output file
for the HSMS communications log is shown below. The output contents are the same as the contents
that are displayed in the window.

10256,2014/05/30 09:26:09,,DeSelect. Req,

10257,2014/05/30 09:26:11,Send,,ff ff 00 00 00 05 00 01 21 a4
10258,2014/05/30 09:26:11,Receive,,ff ff 00 00 00 06 00 01 21 a4
10259,2014/05/30 09:26:16,Send,,ff ff 00 00 00 05 00 01 21 a5

I
- T

Log No. Date/Time Send/Receive  Contents Remark

se|i4 03 sBo Bumnding 01-¢-9

I Output File for Execution Log

The execution log is output to a CSV file called ExeLog.csv. The format of the execution log output file
is shown below. The output contents are the same as the contents that are displayed in the window.

9,2014/05/30 02:21:15,2,_GEM_BusyHostCmd,0x0001,,
10,2014/05/30 02:21:16,1, GEM_ChangeControlState,0x0000,",0",
11,2014/05/30 02:21:20,1,GEM_ChangeControlState,0x0000,",1",

]

Log No. Date/Time Category Detail Information Result Additional Information
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6-3-11 Windows

You can rearrange the windows that display the logs to make them easier to see. You can rearrange the

windows in the following three ways.
+ Cascade

You can cascade the windows. Select Cascade from the Windows Menu.

+ Tile

You can tile the windows. Select Tile from the Windows Menu.

* Arrange Icons

You can arrange the minimized windows. Select Arrange Icons from the Windows Menu.

6-3-12 Help

Select About the Software from the Help Menu to display version information on the Log Viewer as

shown below.
About the Software 25

Loghfiewer

Module version 0.02

Copuright 2] OMRON Corporation 2014,

All Rights Reserved,

OMRON Corporation

‘warning: This program iz protected by copyright law and international breaties.

Unautharized reproduction or distribution of this program, or any portion of it
may result in zevere civil and criminal penalties, and will be prozecuted to the

maximum extent pozsible under law.
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Functionality Other Than the GEM

Services
]

The SECS/GEM CPU Unit provides functionality that is not directly related to the
SECS/GEM standards. This section describes that functionality.

7-1 SDMemory Cards ..........ciiiiininnnnnnneeeerernnnnnnnenesns 7-2
7-1-1  Directory Structure of the SDMemory Card . ........... ... ... ... ...... 7-2
7-1-2  Restrictions When No SD Memory Card IsInserted . . . .................. 7-2
7-1-3  Operation When Data Cannot Be Saved in the SD Memory Card .......... 7-2
7-1-4  Operation When the SD Memory Card IsReplaced . .................... 7-3

7-2 Backup Functions .............. ... . 7-5
7-2-1 DataThatlsBackedUp ........ ... .. . . i 7-5
7-2-2 DataThatIlsNotBackedUp ...... .. ... ... . . .. 7-5
7-2-3  Backup Functions for GEM SettingData .............. ... ... ... .. ... 7-5
7-2-4  Compatibility between CPU UnitModels ............... ... .. ... .... 7-6
7-2-5  Compatibility between Versions of CPU Units .. ........... ... ... ...... 7-6
7-2-6  Restrictions for Backup Function Execution . .......................... 7-7
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7 Functionality Other Than the GEM Services

7-1  SD Memory Cards

When you use the GEM Services, insert an SD Memory Card into the CPU Unit. The SD Memory Card
is used to store the GEM Service logs and spooled data. Also, the SD Memory Card is temporarily used
for data storage during processing when GEM setting data or the project is uploaded or downloaded.

The SECS/GEM CPU Unit supports the same SD Memory Cards as the NJ-series Standard CPU Units.

7-1-1 Directory Structure of the SD Memory Card

The directory structure of the SD Memory Card and the usage of each directory are described in the fol-

lowing table.

Directory Usage
/packages/GEM/log Stores the GEM Service logs.
/packages/GEM/spool Stores the spool data.

7-1-2 Restrictions When No SD Memory Card Is Inserted

Restrictions When No SD Memory Card Is Inserted

» The GEM Service logs are not recorded.

* The spooled data is not saved.

* You cannot transfer the GEM setting data from or to the SECS/GEM Configurator.

Communications with the host are possible even if an SD Memory Card is not inserted into the CPU
Unit.

7-1-3 Operation When Data Cannot Be Saved in the SD Memory Card

Data cannot be saved in the SD Memory Card in the following cases.
* There is no SD Memory Card inserted in the CPU Unit.

» The SD Memory Card does not have enough available space.

« The SD Memory Card is write protected.

* The SD Memory Card is faulty.

The following events are registered depending on the data that cannot be saved in the SD Memory

Card.
Data Event code Event name Level
GEM Service log 14E100000 hex GEM Service Log Save Failed Observation
Spooled data 14E300000 hex Spool Save Failed Minor fault
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7 Functionality Other Than the GEM Services

7-1-4 Operation When the SD Memory Card Is Replaced

The operation when the SD Memory Card is replaced depends on whether it is replaced after the power
supply to the Controller is turned OFF or it is replaced while the equipment is operating.

I Replacement After Turning OFF the Power Supply to the Controller

The operation of the GEM Service logs and spooling and the events that are created when the SD
Memory Card is replaced after the power supply to the Controller is turned OFF are described in the

following table. These depend on the operation that is performed by the user.

User operation

Operation of GEM

Operation of spool-

Event

Service logs ing
The user turns ON the power Records are not Spool data is not Invalid SD Memory
supply without inserting an SD saved. saved. Card (14E40000 hex)

Memory Card.

The user inserts an SD Memory
Card that cannot be written to and
then turns ON the power supply.*1

The user inserts an SD Memory
Card on which no GEM Service
logs or spooled data is saved and
turns ON the power supply.

Records are saved.

Spool data is saved.

The user inserts an SD Memory
Card that contains GEM Service
logs or spooled data and turns ON
the power supply.

« If the GEM Service
logs that are saved
are normal, records
are saved at the
ends of the existing
files.

« If the GEM Service
logs that are saved
are not correct,
those files are
deleted and the
records are saved
to new files.

+ Ifthe spool data that
is saved is normal,
spooled data contin-
ues to be saved to
the same file.

« If the spool data that
is saved is not cor-
rect, that file is
deleted and the
spooled data is
saved to a new file.

Valid SD Memory
Card (95450000 hex)

*1. This is an SD Memory Card that is write protected or faulty.
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7 Functionality Other Than the GEM Services

I Replacement during Equipment Operation

The operation of the GEM Service logs and spooling and the events that are created when the SD
Memory Card is replaced during equipment operation are described in the following table. These

depend on the operation that is performed by the user.

User operation

Operation of GEM

Operation of spool-

Event

Service logs ing
The user removes the SD Memory | Records are not Spooled data is not Invalid SD Memory
Card. saved. saved. Card (14E40000 hex)

The user inserts an SD Memory
Card that cannot be written to."!

The user inserts an SD Memory
Card on which no GEM Service
logs or spooled data is saved.

Records are saved.

Spooled data is
saved.

The user inserts an SD Memory
Card that contains GEM Service
logs or spooled data.

* If the GEM Service
logs that are saved
are normal, records
are saved at the
ends of the existing
files.

* If the GEM Service
logs that are saved
are not correct,
those files are
deleted and the
records are saved
to new files.

* The saved spool
data is deleted and
the spooled data is
saved to a new file.

Valid SD Memory
Card (95450000 hex)

*1. This is an SD Memory Card that is write protected or faulty.

|E| Precautions for Correct Use

Perform one of the following operations to prevent errors and data corruption when you remove

the SD Memory Card.

» Execute a shutdown and then turn OFF the power supply to the Controller.
« Change the operating mode of the CPU Unit to PROGRAM mode and press the SD Memory

Card power supply switch.
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7-2 Backup Functions

|
You can back up, restore, and compare the data in the CPU Unit. This functionality is useful in the event

that the CPU Unit fails. The functions used to back up, restore, and compare data are collectively called
the backup functions.

7-2-1 Data That Is Backed Up

The backup functions of the SECS/GEM CPU Unit apply to the following data.

Data Description
Standard backup data This backup data is the same as the backup data for an NJ-series Standard
CPU Unit."!
GEM setting data This setting data is specific to the GEM Services.
Event logs 2 These event logs are the same as the event logs for an NJ-series Standard
CPU Unit."3

*1. Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for information on the backup
data of an NJ-series Standard CPU Unit.

*2. The event logs are only backed up. You cannot restore or compare them.

*3. Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for information on the event logs
of an NJ-series Standard CPU Unit.

System-defined variables that are specific to the SECS/GEM CPU Unit are backed up only if they have
a Retain attribute. They are not backed up if they do not have a Retain attribute. Refer to A-2 Sys-
tem-defined Variables on page A-211 for the system-defined variables that are specific to the
SECS/GEM CPU Unit and for the attributes of those variables.

suoloung dnyoeg z-2

N

7-2-2 Data That Is Not Backed Up

The following data is not backed up. This data is saved in the SD Memory Card, so you can save it on
your computer or other device.

* GEM Service logs
» Spooled data

m Precautions for Correct Use

If you replace the CPU Unit and insert the SD Memory Card that was used in the old CPU Unit
into the new CPU Unit, the GEM Service log and spool data files are deleted. Save the data in
advance on your computer or other device.

dn pexoeg s|jeyyl ereq |-g-L

7-2-3 Backup Functions for GEM Setting Data

Of the backup functions that you can use on the SECS/GEM CPU Unit, the following backup functions
apply to the GEM setting data.

* SD Memory Card backups
» Automatic transfers from SD Memory Cards
» Sysmac Studio Controller backups
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7 Functionality Other Than the GEM Services

m Precautions for Correct Use

The Sysmac Studio backup file import/export functions and the Sysmac Studio
variable/memory backup functions do not apply to the GEM setting data. If you use these
functions to back up and restore data, the GEM setting data from before data restoration will

remain.

7-2-4 Compatibility between CPU Unit Models

The following table shows the compatibility of the backup functions when the CPU Unit model where
the data was backed up from is different from the CPU Unit model where the data is being restored.

CPU Unit model where data was

CPU Unit model to restore to

NJ-series CPU Unit other than

backed up NJ501-1340 NJ501-1340
NJ501-1340 Compatible Not compatible
NJ-series CPU Unit other than Not compatible 1
NJ501-1340

*1. Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for information on the compati-
bility of two NJ-series CPU Units that are not NJ501-1340 CPU Units.

7-2-5 Compatibility between Versions of CPU Units

There are two types of versions for the CPU Unit: the unit version and the GEM Service version.

The following table shows the compatibility of the backup functions when the combination of CPU Unit
versions where the data was backed up from are different from the combination of CPU Unit versions

where the data is being restored.

Refer to Versions on page 20 for the methods to check the CPU Unit version and the GEM Service ver-

sion.

GEM Service version

Unit version

Backup source < Restore
destination

Backup source > Restore
destination

Backup source < Restore destination

Compatible*1

Not compatible

Backup source > Restore destination

Not compatible

Not compatible

*1. If the GEM Service version of the backup source is lower than the version of the restore destination,
you must convert the GEM setting data. Use the following procedure to convert the data.

(1) Restore the data.

(2) Upload the GEM setting data to the SECS/GEM Configurator.
(3) Convert the GEM setting data so that it agrees with the version of the GEM Services.
(4) Download the GEM setting data to the Controller.

NJ-series SECS/GEM CPU Units User’s Manual (W528)



7 Functionality Other Than the GEM Services

7-2-6 Restrictions for Backup Function Execution

The following restrictions apply when you execute backup functions during operation of the GEM Ser-

vices.
Backup function CPU. Unit operat- Restriction
ing mode
Backup PROGRAM mode If you download the GEM setting data during a backup, the expected
operation may not be performed.

RUN mode If the GEM Service status is Run, the GEM setting data that was
changed from the host may not be backed up correctly. Back up the
data after changing the GEM Service status to Idle.

Restoring PROGRAM mode If you restore data, the spool data file is deleted.

RUN mode You cannot restore data in RUN mode.

Comparison PROGRAM mode | The GEM setting data that was dynamically changed by the host after

RUN mode the data was backed up may be detected as unmatched data.

suoloung dnyoeg z-2
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SECS/GEM Configurator

The SECS/GEM Configurator is a different software application from the Sysmac
Studio or Log Viewer. You use it to create, edit, and save the GEM setting data. This
section describes the functions and operating procedures of the SECS/GEM Configu-

rator.

8-1 Installing and Uninstalling the GEM SettingTools ................... 8-3
8-1-1 Installation Precautions . . . . ... .. .. . 8-3
8-1-2  Applicable Operating Systems for the GEM Setting Tools ................ 8-3
8-1-3 Installed Application Software .. ......... ... .. ... . ... 8-3
8-1-4 Installation Procedure for the GEM Setting Tools ....................... 8-4
8-1-5  Uninstallation Procedure for the GEM Setting Tools . ... ................. 8-7

8-2 Starting and Exiting the SECS/GEM Configurator ................... 8-8
8-2-1  Starting the SECS/GEM Configurator .. ............ . ... ... ... ........ 8-8
8-2-2  Exiting the SECS/GEM Configurator .......... ... ... .. i .. 8-9

8-3 Configuration of the SECS/GEM Configurator ..................... 8-10
8-3-1  Window Configuration . . ... ... ... . 8-10
8-3-2 Menu Structure . ... .. 8-11
8-3-3 OperatingButtons . ... ... 8-14

8-4 MenuBarFunctions . .......... ... i 8-15
8-4-1  File . 8-15
8-4-2  Build ... 8-19
8-4-3  Controller . ... ... ... 8-21
8-4-4 MO0l . .o 8-26
8-4-5 Documentation . .......... .. ... 8-30
8-4-6  WINAOW . . ..ot 8-34
8-4-7  Help ..o 8-35

8-5 Toolbar Configuration ............. ... .. 8-36

8-6 Basic OperationsonthelListMenus ............................. 8-37
8-6-1 ListMenuDialogBoxes ......... ... i 8-37
8-6-2 Setting Dialog BOXES . ... ... 8-38
8-6-3 Variable Dialog Boxes .. ... i e 8-40

8-7 Configuration .............. i e 8-42
8-7-1 GEMService LOg ... ..ot 8-42
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8 SECS/GEM Configurator

8-8 HSMS Settings .........ci ittt i i ettt et et nnannees 8-43
8-8-1  HSMS Condition . . ... .o 8-43
8-9 DataDefinition ............ ... i e 8-45
8-9-1  Hem . 8-45
8-9-2 EquipmentConstant (EC) ......... ... . 8-47
8-9-3 Status Variable (SV) .. ... .. . 8-50
8-9-4 Discrete Variable (DV) .. ... e 8-53
8-9-5  List Structure Definitions . ........ ... ... . .. 8-56
8-10Model Settings . .. ...t e e 8-58
8-10-1 Communications State Model . .. ...... ... . ... . ... ... . ... .. ... 8-58
8-10-2 Control State Model . ... ... ... .. .. . 8-59
8-11 GEM Capability Settings . . .. ......... . i i e 8-60
8-11-1 Event Notification . . ... ... ... . . . 8-61
8-11-2 Alarm Management .. ..... ... ... 8-69
8-11-3 HostCommand . .......... ... . . . . 8-72
8-11-4 Enhanced Remote Command ............. ... ... iiiiiiinnaa.. 8-76
8-11-5 EquipmentConstants . ......... .. ... ... . . . . . .. 8-80
8-11-6 Process Program Management ............ .. ... . i, 8-81
8-11-7 Equipment Terminal Service . ......... ... ... . i 8-90
8-11-8 LimitMonitoring . ... 8-92
8-11-9 Spooling . ... .o e 8-93
8-12Message Settings ........... .ottt 8-95
8-12-1 GEM Standard Messages . ...ttt 8-95
8-12-2 User-defined Messages . ... ... 8-96
8-13Confirm Settings ...........c. it e e 8-101
8-13-1 Hem List ... ... 8-101
8-13-2 Message List .. ... . e 8-102
8-13-3 EventList .. ... .. 8-102
8-13-4 Report List ... ... 8-103
8-13-5 Alarm List . ... .o 8-103
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8 SECS/GEM Configurator

8-1 Installing and Uninstalling the GEM
Setting Tools

Install the GEM Setting Tools on the computer on which to use the SECS/GEM Configurator. After you
install the GEM Setting Tools, you can use the following two tools: Log Viewer and SECS/GEM Config-
urator.

8-1-1 Installation Precautions

Observe the following precautions when you install the GEM Setting Tools.

* You must log onto Windows as the administrator or as a user with administrator rights.

* You must exit all applications that are running on Windows.

* Do not turn OFF the power to the computer or reset the computer while the installation is in progress.

8-1-2 Applicable Operating Systems for the GEM Setting Tools

The GEM Setting Tools will run on the following operating systems.
* Windows XP with SP3 (excluding 64-bit edition)

» Windows Vista (excluding 64-bit edition)

» Windows 7 (32-bit or 64-bit edition)

8-1-3 Installed Application Software

After you install the GEM Setting Tools, you can use the following applications.
+ SECS/GEM Configurator

* Log Viewer

» Communications Middleware

sjooL Bumes W3O auy Buljeysuiun pue Buieisu; |-g

suonnesald uone|esu| |-1-g
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8-1-4

Installation Procedure for the GEM Setting Tools

Use the following procedure to install the GEM Setting Tools.

1

Set the GEM Setting Tools installation disk into the DVD-ROM drive in the computer.

The Select Language Dialog Box is displayed.

SECS/GEM Configurator - InstallShield Wizard

Select the language for the installation from the choices below.

[Engish [United States) -

Select the language to use, and then click the OK Button.

The following dialog box is displayed.

SECZ/GEM Conf izurator

click Mext.

Welcome to the InstallShield Wizard for

The InstallShield Wizard will install SECS/GEM
Conf igurator on your computer.

To cont inue,

< Back | Mext > ][ Cancel ]

If the GEM Setting Tools were previously installed, the above dialog box is not displayed. A
warning message is displayed, and the installation is canceled.

Click the Next Button.

The License Agreement Dialog Box is displayed.

License Agreement

Please read the following licenze agreement
careful v,

IMPORTANT

shop where wou bought the Software.

(01 accept the terms of the |icense agreement

@ I do not accept the terms of the license azreement

{17 Bv installing this product, wou azree to be bound by the following
Software License Agreement. If wou do not agree. please return the
enclozed software ("Software”) without installing this packaze to the

(2} The warranty service set forth in Section 7 of the Software
License Azreement and any information on the Software and its revision
and new verszion will not be provided to wou, unless wou register as an
uzer of the Software by the enclosed user registration card. Please
prompt |y fill in the card and send it to OMROM Corparation.

InztallShield

Cance |
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8 SECS/GEM Configurator

4 If you agree to all of the conditions in the License Agreement, select the | accept the terms of
the license agreement Option, and then click the Next Button.

The User Information Dialog Box is displayed.

User information
Pleaze enter user Information.

Fleaze enter wour name, company name, and |icense number, and then
click [Mext].

User:

Company:

License:

Back Mext

5 Enter the user name, company name, and license number, and then click the Next Button.

The Choose Destination Location Dialog Box is displayed.

Choose Destination Location ; b

Select folder where setup will install files.

Setup will install SECS/GEM Confizurator in the following folder.

To install to this folder, click Mext. To install to a different
folder, click Browse and select another folder.

Destination Folder

Ci¥Prozram Files¥OMRON

sjoo) Buijes W39 ayy Buijjeisulun pue Bulesu |-g

< Back ][ hext > ] [ Cancel| ]
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8 SECS/GEM Configurator

6 Specify the installation destination folder, and then click the Next Button.
The Ready to Install the Program Dialog Box is displayed.

Ready to Install the Prozram
The wizard is ready to begin installation.

Click Imstall to begin the installation.

If wou want to review or change any of wour installation settings, click
Back. Click Cancel to exit the wizard.

Installs hield

[ < Back || Install I[ Cancel ]

The default installation folder is C:\Program Files\OMRON\.

7 Click the Install Button.

The software is installed.
When the installation is completed, an Installation Completed Dialog Box is displayed.

SECS/GEM Cor

Install3hield Wizard Complete

The InstallShield Wizard has successful |y
installed SECS/GEM Confizurator. Befare wou can
uze the program, wou must restart vour computer.

(DiNo, T will restart my computer later.

Remove any disks from their drives, and then
click Finish to conplete setup.

< Back Cancel

8 Select the Yes, | want to restart my computer now Option, and then click the Finish Button.

The computer is restarted.

NJ-series SECS/GEM CPU Units User’s Manual (W528)



8 SECS/GEM Configurator

8-1-5 Uninstallation Procedure for the GEM Setting Tools

Use the following procedure to uninstall the GEM Setting Tools.

1 Open the Control Panel from the Windows Start Menu and then select Programs and Fea-
tures.

The Uninstall or Change a Program Dialog Box is displayed.

2 Select the SECS/GEM Configurator and click the Uninstall Button.
A Delete File Confirmation Dialog Box is displayed.

SECS/GEM Configurator - InstallShield Wizard 23

Do you want to completely remove the selected application and all of its features?

3 Click the Yes Button.
The software is uninstalled.
When the software has been uninstalled, an Uninstallation Completed Dialog Box is displayed.

Uninstall Complete

InstallShield Wizard has finished uninstalling
SECS/GEM Conf izurator.

sjoo) Buijes W39 ayy Buijjeisulun pue Bulesu |-g

< Back Cancel|

4  Ciick the Finish Button.
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8-2 Starting and Exiting the SECS/GEM

Configurator

This section describes how to start and exit the SECS/GEM Configurator.

8-2-1 Starting the SECS/GEM Configurator
To start the SECS/GEM Configurator, use the Windows Start Menu or double-click the shortcut icon on
your desktop.
When the SECS/GEM Configurator starts, the Project Window is displayed.
Project Window A (e Project Window 5 |

Updated date

2014507

Cancel

Delete Open

Cancel

I Project Creation

Use the following procedure to create a project.
1 Click the New Tab in the Project Window.
2 Enter the project name.

3 Click the New Button.

The Main Window is displayed and the project name that you entered is displayed as the project
name.

The project name must not be more than 160 characters long, including the file path that is specified
with Folder Settings under the Tool Menu.

The project file is created in the folder that is specified with Folder Settings under the Tool Menu.

The error messages that may be displayed for this menu command are described in the following table.

Cause

Error message

Correction

The entered name is already used.

As given in the error mes-
sage.

Change the project name.

You cannot use following characters for a
project name:
\ /7" <>

As given in the error mes-
sage.

Set a project name that does not con-
tain invalid characters.
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8 SECS/GEM Configurator

I Opening an Existing Project

Use the following procedure to open an exiting project.

1 Click the Open Tab in the Project Window.
A list of the existing project names is displayed.

You can sort the list in ascending or descending order by clicking the Project name or Updated
date column title.

Select the name of the project to open.

WN

Click the Open Button.
The Main Window is displayed and the specified project is opened.

@ Additional Information

There is no command available to change the project name. To change a project name, save
the project under a different name and then delete the original project.

8-2-2 Exiting the SECS/GEM Configurator

To exit the SECS/GEM Configurator, select Exit from the File Menu. Or, click the Close Button in the
upper right corner of the Main Window.

JojeanByuon WIH/SO3S oyl bunixa pue Bunelg z-8
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8 SECS/GEM Configurator

8-3 Configuration of the SECS/GEM
Configurator

This section describes the window configuration, the menu structure, and the meanings of the operat-
ing buttons of the SECS/GEM Configurator.

The SECS/GEM Configurator window consists of the following elements.

« Title bar
The project name and version of the SECS/GEM Configurator are displayed.

* Menu bar
The menu bar provides the menu commands that you use to connect to the Controller, make file set-
tings, make operation environment settings, and perform other operations.

* Toolbar
The toolbar provides icons to create projects, open projects, and save projects. You can access com-
mands on the File Menu to achieve the same things.

* Project name display area
This area displays the name of the project that you are currently editing.

 List menus
These menus are used to access settings for the GEM Services.

+ Editing area
You use this area to edit the settings for the GEM Services. When you select an item on a list menu,
a setting pane for the relevant data is displayed in the editing area.

TiTle bar

|
File(F) Buld() Controller(C) Tool(T) Documentation(D) Window(W) Help(H) I Menu bar

P
+

Toolbar

Project name

Editing area

List menus
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8-3-2 Menu Structure

8 SECS/GEM Configurator

This section describes the menu structure. There are three ways to access commands for the
SECS/GEM Configurator: the menu bar, the toolbar, and the list menus.

I Menu Bar Configuration

The following table shows the configuration of the menus on the menu bar, describes the functions of
the commands, and provides reference pages.

Menu Command Function Reference
File New Creates a project. New on page 8-16
Open Opens an existing project. Open on page 8-17
Close Closes the project that you are editing. Close on page 8-17
Save Overwrites the project that you are editing with | Save on page 8-17
the current file name.
Save As Saves the project that you are editing under a | Save As on page 8-18
new file name.
Create SML File Creates an SML file for use with the Host Sim- | Create SML File on
ulator. page 8-18
Exit Exits the SECS/GEM Configurator. EXxit on page 8-19
Build Build Checks the settings. Build on page 8-19
This command also creates the GEM setting
data to transfer to the Controller.
Controller Connection Settings | Sets the conditions for connecting the Connection Settings
SECS/GEM Configurator to the Controller. on page 8-21
Transfer to Control- | Transfers the GEM setting data from the com- | Transferto Controller
ler puter to the Controller. on page 8-22
Transfer from Con- | Transfers the GEM setting data from the Con- | Transfer from Con-
troller troller to the computer. troller on page 8-23
GEM Service Oper- | Changes the GEM Service status in the GEM Service Opera-
ation SECS/GEM CPU Unit. tion on page 8-25
Tool Folder Settings Sets the folder in which to save projects. Folder Settings on
page 8-26
Controller Variable | Used to display Controller variable lists, edit Controller Variable
Controller variables, and import/export Con- on page 8-27
troller variables.
Documentation | Documentation Outputs CSYV files of information that is 8-4-5 Documentation
required for equipment documentation. on page 8-30
Window Cascade Cascades the dialog boxes that are displayed | Cascade on page
in the editing area. 8-34
Close All Closes all of the dialog boxes that are dis- Close All on page
played in the editing area. 8-34
Help About Software Displays version information on the About Software on

SECS/GEM Configurator.

page 8-35
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8 SECS/GEM Configurator

I Toolbar Configuration

The following three icons are displayed in the toolbar.

* New Icon
* Open Icon
« Save lcon

Refer to 8-5 Toolbar Configuration on page 8-36 for more information on the toolbar.

I List Menu Structure

The following table shows the configuration of the list menus, describes the functions of the commands,
and provides reference pages.

Menu

Command

Function

Reference

Configuration

GEM Service Log

Makes settings for saving the GEM
Service logs.

8-7-1 GEM Service
Log on page 8-42

HSMS Settings

HSMS Condition

Makes settings for HSMS communi-
cations, such as the host |IP address
and timeout values.

8-8-1 HSMS Condi-
tion on page 8-43

Data Definition

ltem

Used to define items.

8-9-1 Item on page
8-45

Equipment Constant
(EC)

Used to define equipment constants
and set link variables.

8-9-2 Equipment
Constant (EC) on
page 8-47

Status Variable (SV)

Used to define status variables and
set link variables.

8-9-3 Status Variable
(SV) on page 8-50

Discrete Variable (DV)

Used to define discrete variables and
set link variables.

8-9-4 Discrete Vari-
able (DV) on page 8-53

Model Settings

Communications State
Model

Sets the default communications
state, the equipment model type, and
the software revision.

8-10-1 Communica-
tions State Model on
page 8-58

Control State Model

Sets the default control state and
other settings.

8-10-2 Control State
Model on page 8-59
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8 SECS/GEM Configurator

Menu

Command

Function

Reference

GEM Capability Set-
tings

Event Notification

Makes settings related to event defi-
nitions and report definitions.

8-11-1 Event Notifica-
tion on page 8-61

Alarm Management

Makes settings related to alarm defi-
nitions.

8-11-2 Alarm Man-
agement on page 8-69

Remote Control — Host
Command

Makes settings for remote control
host commands.

8-11-3 Host Com-
mand on page 8-72

Remote Control —
Enhanced Remote
Command

Makes settings for enhanced remote
commands for remote control.

8-11-4 Enhanced
Remote Command on
page 8-76

Equipment Constants

Makes settings related to equipment
constants.

8-11-5 Equipment
Constants on page
8-80

Process Program Man-
agement

Makes settings related to process
programs.

8-11-6 Process Pro-
gram Management on
page 8-81

Equipment Terminal
Service

Makes settings related to the equip-
ment terminal service.

8-11-7 Equipment
Terminal Service on
page 8-90

Limit Monitoring

Makes settings related to limit moni-
toring.

8-11-8 Limit Monitor-
ing on page 8-92

Spooling

Makes settings related to spooling.

8-11-9 Spooling on
page 8-93

Message Settings

GEM Standard Mes-
sages

Makes settings to enable or disable
GEM standard messages and set-
tings for W bits.

8-12-1 GEM Standard
Messages on page
8-95

User-defined Mes-
sages

Makes settings related to
user-defined messages.

8-12-2 User-defined
Messages on page
8-96

Confirm Settings

Iltem List

Displays an item list.

8-13-1 Item List on
page 8-101

Message List

Displays a message list.

8-13-2 Message List
on page 8-102

Event List Displays an event list. 8-13-3 Event List on
page 8-102

Report List Displays a report list. 8-13-4 Report List on
page 8-103

Alarm List Displays an alarm list. 8-13-5 Alarm List on
page 8-103
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8 SECS/GEM Configurator

8-3-3 Operating Buttons

The following tables list the operating buttons that are the same in the dialog boxes for different menu
commands and describes their functions.

Button Function

Apply Enables the settings in the currently displayed dialog box.
If you close a dialog box or change the tab page without clicking the Apply Button, the settings
that were made on the relevant dialog box are discarded.

Edit Enables editing the selected item.

Add Adds a new row to an item list.

Delete Deletes the selected row from an item list.

Copy Adds a row with the same contents as the selected row to an item list. Use this button to create
a new item by changing only some of the settings of an existing item.

Cancel Discards the settings.

Close Closes the currently displayed dialog box.
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8-4 Menu Bar Functions

The menu bar provides the menu commands that you use to connect to the Controller, make file set-
tings, make operation environment settings, and perform other operations. The following seven menus
are provided at the top level of the menu structure.

 File

* Build

» Controller

* Tool

* Documentation
* Window

» Help

‘ File(F) Build(B) Controller(C) Teol(T) Decumentation(D) Window(W) Help(H)

8-4-1 File

The File Menu is mainly used to make settings related to project files. This menu provides the following
seven commands/menus.

* New

@
» Open &
=
* Close 2
c
+ Save @
+ Save As 2,1
« Create SML File 3
- Exit 3
File(E) | Build(B) Controller{
1 New(N) Ctrl+N
5 Open(Q) Ctrl+0
Close(C)
@
Save(s) Ctrl+5 .i;
Save As(A) -
n
o

Create SML File(L)

Exit(X)
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I New

The New command creates a project.

If you enter the project name and click the New Button, a project with the entered project name is cre-

ated.

The error messages that may be displayed for this menu command are described in the following table.

Error message Cause Correction
The entered name is already used. As given in the error | Change the project name.
message.
You cannot use following characters for a As given in the error | Set a project name that does not contain
project name: message. invalid characters.
\/[*?2"<>|

You can also create a project with the icon in the toolbar.
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I Open

The Open command opens an existing project. You can also delete an existing project file by clicking
the Delete Button.

S ==

Updated date i

TEST2 20140716 172 Il

Delete

Double-click the project to open in the list of existing project names. Or, you can select the name of the
project to open and click the Open Button to open the selected project.

The error messages that may be displayed for this menu command are described in the following table.

©

A

Error message Cause Correction =

The project was created with a newer ver- As given in the error | Check the project versions that are sup- 2
sion of the SECS/GEM Configurator. It can- | message. ported by your SECS/GEM Configurator. g
not be opened. -
5

a

=

>

(7]

You can also open an existing project by clicking the icon in the toolbar.

I Close

The Close command closes the project that you are currently editing.

94 L-¥-8

I Save

The Save command overwrites the existing project file with the edited project.

You can also save the file by clicking the u icon in the toolbar.
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I Save As

The Save As command saves the edited project under a new file name. The file is saved in the folder
that is specified with Folder Settings under the Tool Menu.

If you enter the project name and click the Save Button, the edited project is saved under the project
name that you entered.

The error messages that may be displayed for this menu command are described in the following table.

Error message Cause Correction
The entered name is already used. As given in the Change the project name.
error message.
You cannot use following characters for a project name: | As given in the Set a project name that does not
\/*?2"<>| error message. contain invalid characters.

I Create SML File

The Create SML File command outputs an SML file that you can import to the Host Simulator to simu-
late standard GEM scenarios.

If you enter the name of the folder in which to save the SML file and click the Execute Button, the SML
file is saved in the specified folder. The file name is project_name.sml.

The error messages that may be displayed for this menu command are described in the following table.

Error message Cause Correction
The folder specified as the saving destination | As given in the error | Set a folder that exists on the computer or
for SML file does not exist. message. create the specified folder.
The path name includes invalid character(s). | As given in the error | Set a folder name that does not contain
The following characters cannot be used: message. invalid characters.
\/*?2" <>
The path name for saving SML files cannot | As given in the error | Specify the path name for saving SML files
exceed 128 characters. message. with 128 characters or less.
The Project has not been built. As given in the error | Build the project first and then create the

message. SML file.
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M Precautions for Correct Use

* The Create SML File command cannot be used unless a project is open. Open the project
file first and then create the SML file.

» SML files cannot be used with some Host Simulators. Ask where you purchased the Host
Simulator for details on the Host Simulator.

] Exit

The Exit command closes the SECS/GEM Configurator.

8-4-2 Build

The Build Menu is used to check the settings made on the SECS/GEM Configurator and create the
GEM setting data to transfer to the Controller. This menu provides the following command.

* Build

Build(B) | Controller(C

Build(E)
| Build
@
Use the following procedure for the Build command. ;
Build (=& = ] §
w
g
it
[=
=]
2
=
>
(7]
(o]
41>
N
o
The meanings of the items that are displayed in the Build Dialog Box are described in the following =
table.
Item Meaning
Execution status Displays step numbers to show the progress of the building
operation.
Error information Any errors that are detected up to a maximum of 120 errors
are displayed.
Total number of The total number of errors that were detected is displayed
errors in the status bar.
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The error messages that are displayed in the Build Dialog Box when the GEM setting data is not cre-
ated normally are listed in the following table.

Error message

Cause

Correction’!

No link variable is
assigned.

» Alink variable is not registered.

» Variable that was registered as the link variable was

deleted or changed.

Set a link variable.

The value set for the
item (zzzz) is out of the
setting range.

» The setting of the zzzz item is outside of the range of | Change the item definition
values that can be specified for the numeric format or item setting.

that was set in the item definition.
» The item definition was changed after the item setting

was registered.

The value set for the
item (zzzz) is over the
valid input range.

» The setting of the zzzz item exceeds the data size of | Change the item definition
the ASCII format that was set in the item definition. or item setting.

» The item definition was changed after the item setting

was registered.

The primary message
(Sxx,Fyy) that corre-
sponds to a secondary
message is not defined.

As given in the error message.

Define a primary message.

The second message
(Sxx,Fyy) that corre-
sponds to a primary
message is not defined.

As given in the error message.

Define a secondary mes-
sage.

Different W-bit settings
exist for an identical pri-
mary message
(Sxx,Fyy).

As given in the error message.

Change the W-bit setting.

*1. You can identify the setting in which the error was detected from the information displayed in the Window and
ltems columns of the Build Dialog Box.

NJ-series SECS/GEM CPU Units User’s Manual (W528)



8 SECS/GEM Configurator

8-4-3 Controller

The Controller Menu is used to make settings related to the Controller. This menu provides the follow-
ing four commands.

» Connection Settings

» Transfer to Controller

 Transfer from Controller

* GEM Service Operation

Confroller(C) | Tool(T) Decumentatio

Connection Settings(S)

Transfer to Controller(F)

Transfer from Controller(T)

GEM Service Operation(O)
I—IT

I Connection Settings

The Connection Settings command is used to make settings to connect the SECS/GEM Configurator
to the Controller.

Connection Setﬁngs‘

@ Ethernet @® us
192 168 20
9700

B

1

suoljdoung Jeg nuspy -8

The meanings of the items that are displayed in the Connection Settings Dialog Box are described in
the following table.

Item Meaning
Connection type The connection method between the SECS/GEM Configura- ®
tor and Controller. :3
IP address The IP address of the Controller.” o
Configuration port No. The port number to use to connect to the Controller. %
FTP settings The FTP settings for the Controller. )
Port No. The port number to use for FTP communications with the
Controller.”
Login name The login name to use for FTP communications.
Password The password to use for FTP communications.

*1. This setting is not required if the connection type is set to USB.
*2. Use the same port number as the FTP port number of the Controller.

@ Precautions for Correct Use

Use the same FTP settings as on the Controller. If any of the settings are different, normal com-
munications are not possible.
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8-22

The error messages that may be displayed for this menu command are described in the following table.

Error message

Cause Correction

The set IP address is invalid.

sage.

As given in the error mes-

Check the IP address.

The entered value is out of the specified range.

[Range: xxxxx to xxxxx]

sage.

As given in the error mes-

Change the value of the FTP port
number.

I Transfer to Controller

The Transfer to Controller command is used to transfer the GEM setting data from the SECS/GEM
Configurator to the Controller.

Transfer to Controller -

=]

When you click the Execute Button, the GEM Service status of the SECS/GEM CPU Unit changes to
Stop and the GEM setting data is transferred from the SECS/GEM Configurator to the Controller.

The error messages that may be displayed for this menu command are described in the following table.

Error message

Cause

Correction

The Project has not
been built.

As given in the error mes-
sage.

Build the project first and then transfer the GEM setting
data.

There are some
changes that were not

As given in the error mes-
sage.

Save the project settings before you transfer the GEM
setting data.

saved yet.
Cannot connect to the | An error occurred in the con- | Check the following.
controller. nection with the Controller.

* Are the settings made with Connection Settings
under the Controller Menu correct?

» Has an error occurred in the Controller?

* Is the Ethernet cable or USB cable connected cor-
rectly?

* Is the SECS/GEM CPU Unit GEM Service status
ShuttingDown or Shutdown?

Cannot access the SD
Memory Card.

As given in the error mes-
sage.

Check the following.

* Is there a SD Memory Card inserted in the CPU Unit?
* Is the SD Memory Card write protected?

* Is there an error in the SD Memory Card?

Cannot transfer in the
current GEM Service
status.

The GEM Service status of
the SECS/GEM CPU Unit is
EQStarting. Therefore, mov-
ing to Stop status is not pos-
sible.

Transfer the GEM setting data when the GEM Service

status of the SECS/GEM CPU Unit is any status other

than EQStarting. Or, change the GEM Service status to
Stop before transferring the data.

Failed to change to
STOP.

As given in the error mes-
sage.

Check the following.
* Has an error occurred in the Controller?

* |s the Ethernet cable or USB cable connected cor-
rectly?
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Error message Cause Correction
Failed to transfer. It was not possible to trans- | Check the following.
fer the GEM setting data - Are the settings made with Connection Settings
correctly. under the Controller Menu correct?

» Has an error occurred in the Controller?
* Is there an error in the SD Memory Card?
* |Is the Ethernet cable or USB cable connected cor-

rectly?
Failed to change to As given in the error mes- Check the following.
Release from stop. sage. « Has an error occurred in the Controller?
* |s the Ethernet cable or USB cable connected cor-
rectly?
The version of the con- | As given in the error mes- Check the SECS/GEM Configurator project versions
nected Controller is not | sage. that are supported by your Controller.

supported.

I Transfer from Controller

The Transfer from Controller command is used to transfer the GEM setting data from the Controller to
the SECS/GEM Configurator.

Transfer from Controller - ]

If this command is executed when a project is already open, the project settings are overwritten with the
GEM setting data transferred from the Controller.

suoljdoung Jeg nuspy -8

If a project is not open and this command is executed, the GEM setting data is transferred after you
enter a new project name.

|E| Precautions for Correct Use

The contents of the GEM setting data that was transferred with Transfer from Controller is the
same as the contents of the GEM setting data that was previously transferred with Transfer to
Controller. Even if the settings in the GEM setting data were changed by the user program or
host after the GEM setting data was transferred to the computer, the changes will not be
reflected in the GEM setting data transferred to the Controller.

J3|jolu0y g-y-8
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8-24

The error messages that may be displayed for this menu command are described in the following table.

Error message

Cause

Correction

Cannot connect to the
controller.

An error occurred in the con-
nection with the Controller.

Check the following.

Are the settings made with Connection Settings
under the Controller Menu correct?

Has an error occurred in the Controller?
Is the Ethernet cable or USB cable connected cor-
rectly?

Is the SECS/GEM Configurator GEM Service status
ShuttingDown or Shutdown?

Cannot access the SD
Memory Card.

As given in the error mes-
sage.

Check the following.

Is there a SD Memory Card inserted in the CPU Unit?
Is the SD Memory Card write protected?
Is there an error in the SD Memory Card?

Failed to transfer.

As given in the error mes-
sage.

Check the following.

Are the settings made with Connection Settings
under the Controller Menu correct?

Has an error occurred in the Controller?
Is there an error in the SD Memory Card?

Is the Ethernet cable or USB cable connected cor-
rectly?

The version of the con-
nected Controller is not
supported.

As given in the error mes-
sage.

Check the project versions that are supported by your
SECS/GEM Configurator.
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I GEM Service Operation

The GEM Service Operation command is used to check or change the GEM Service status of the
SECS/GEM CPU Unit.

‘GEM Service Operation [ |

The meanings of the items that are displayed in the GEM Service Operation Dialog Box are described
in the following table.

Item Meaning

©

Operating status The GEM Service status of the connected SECS/GEM CPU Unit. &

If a SECS/GEM CPU Unit is not connected, Not connected is displayed. ?

GEM Service opera- | The buttons that you can use for the GEM Service status of the connected SECS/GEM ;

tion CPU Unit are enabled. 2

There are three buttons: Stop, Release from stop, and Shutdown. ;:n

Project Information a

Project name The name of the project transferred to the Controller. g
Updated date The most recent date when the project was transferred to the Controller.

Version The version of the project that was transferred to the Controller.

When you click any of the GEM Service status buttons, the GEM Service status changes as given in

the following table. f
w
Button New GEM Service status g
Stop Stop s
Release from Idle g
stop
Shutdown Shutdown

The error messages that may be displayed for this menu command are described in the following table.

Error message Cause Correction
Failed to change to As given in the error mes- Check the following.
STOP. sage. + Are the settings made with Connection Settings
Failed to change to As given in the error mes- under the Controller Menu correct?
Release from stop. sage. « Has an error occurred in the Controller?
Failed to shutdown. As given in the error mes- - Is there an error in the SD Memory Card?
sage.
g * Is the Ethernet cable or USB cable connected cor-
rectly?
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8-4-4 Tool

The Tool Menu is used to set the folder in which to save projects and to import/export Controller
variables. This menu provides the following two commands.

» Folder Settings
+ Controller Variable

TJool(T) | Documentation(D) Wi

Folder Settings(F) |
Controller Variable(C)

I Folder Settings

The Folder Settings command is used to set the folder in which to save projects.

The default folder in which to save the data depends on the operating system of the computer, as
shown in the following table.

oS Default folder
Windows 7 or Windows Vista | C:\Users\Public\Documents\Omron\GEMConfigurator\Project
WondowsXP C:\Documets and Settings\All Users
\Documents\Omron\GEMConfigurator\Project

Folder Settings

If you enter the saving destination for projects and then click the OK Button, the specified folder is set
as the saving destination for projects.

The error messages that may be displayed for this menu command are described in the following table.

Error message Cause Correction
The folder specified as the saving destination As given in the error | Set a folder that exists on the computer
for projects does not exist. message. or create the specified folder.
The path name includes invalid character(s). As given in the error | Set a folder name that does not contain
The following characters cannot be used: message. invalid characters.
\/[*?2"<>|
The path name for saving projects cannot As given in the error | Specify the folder name with 128 char-
exceed 128 characters. message. acters or less.
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I Controller Variable

The Controller Variable command is used to import and export Controller variables.

Controller variables are registered on the SECS/GEM Configurator and can be imported and exported
between the SECS/GEM Configurator and the Sysmac Studio. You select from the Controller variables
to set link variables.

USINT
LINT
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3
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©
A
The following table gives the meanings of the attributes of the Controller variables. g
c
Attribute Meaning g:,’
Tool Displays O for Controller variables that were created on the SECS/GEM Configurator. a
Name The name of the Controller variable. a3
Data Type The data type of the Controller variable. g
Retain The Retain attribute of the Controller variable.”
Constant The Constant attribute of the Controller variable.”!
Number of The number of settings as a link variable.
used
Comment The user can enter a description of the Controller variable.

*1. You can edit this attribute if the number of used attribute is 0.

100L ¥-¥-8

The meanings of the buttons are described in the following table.

Button Meaning

Check all Selects the check boxes for all of the Controller variables.

Uncheck all Clears the check boxes for all of the Controller variables.

Check all created Selects the check boxes for all of the Controller variables that were created on
the SECS/GEM Configurator.

Edit Enables editing the attributes of the selected Controller variable.
The Add, Delete, Apply, and Cancel Buttons are enabled.

Add Adds a row to the Controller variable list.

Delete Deletes the selected Controller variable.

Apply Applies the changes made in editing.

Cancel Discards the changes made in editing.

Close Closes the Controller variable dialog box.
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® Exporting Controller Variables

Use

1
2

the following procedure to export the Controller variables.
If you click the Export Button, the Controller variables are saved to the clipboard.

Import the Controller variables on the clipboard to the global variable table on the Sysmac
Studio.

® Importing Controller Variables

If yo

u click the Import Button, the Controller variables that were saved on the clipboard are imported

to the SECS/GEM Configurator.

If the names of any of the Controller variables on the clipboard are already registered in the
SECS/GEM Configurator but the data type, Retain attribute, or Constant attribute is different, the
Controller variables are input with “_Copy” added to the end of the variable names.

|E| Precautions for Correct Use

The following Controller variables cannot be imported. Even if there are Controller variables

t

hat cannot be imported, an error message is not displayed and the Controller variables that

can be imported are imported.

Controller variables with more than 127 characters in the variable name

Controller variables with prohibited characters in the variable name

Controller variables with data types that cannot be used in the Controller variable definitions
A Controller variable with a text string that is neither TRUE nor FALSE for the Retain attribute

A Controller variable with a text string that is neither TRUE nor FALSE for the Constant attri-
bute

Controller variables with more than 127 characters in the comment
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The error messages that may be displayed for this menu command are described in the following table.
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Error message

Cause

Correction

The name is empty.

As given in the error
message.

Enter a name for the Controller vari-
able.

The data type is empty.

As given in the error
message.

Enter a data type for the Controller
variable.

A string starting with underscore cannot be used.

As given in the error
message.

Change the name of the Controller
variable.

A string starting with numerical value (0 to 9)
cannot be used.

As given in the error
message.

Change the name of the Controller
variable.

The string includes a character that cannot be
used.

<Usable characters>

0to 9, AtoZ, atoz, _ (underscore)

As given in the error
message.

Change the name of the Controller
variable.

The data type name has an invalid value.

As given in the error
message.

Change the data type name for the
Controller variable. You cannot use
spaces or two-byte characters.

The link variable name is duplicated.

As given in the error
message.

Change the name of the Controller
variable.

The string format is invalid.

As given in the error
message.

Change the text string format for the
data type of the Controller variable.

The element numbers should be specified in the
order from lower to higher values.

As given in the error
message.

Change the first and last element
numbers of the array in the data
type of the Controller variable.

The array length has an invalid format.
Examples:

ARRAYT0..10] OF BOOL
ARRAYT0..10,0..10] OF BOOL
ARRAYI0..10,0..10,0..10] OF BOOL

As given in the error
message.

Change the array length format for
the data type of the Controller vari-
able.

The string format is invalid.
Specify an integer between 1 and 1986.

As given in the error
message.

Change the text string length for the
data type of the Controller variable.

The array length is out of range.
Specify a value so that the total array size does
not exceed 65536.

As given in the error
message.

Change the total size of the array for
the data type of the Controller vari-
able.

The set name is used for other data type.

As given in the error
message.

Change the name of the Controller
variable.

The specified array element is invalid.
The first element must be 0.

As given in the error
message.

Set the first element number of the
array to 0 in the data type of the
Controller variable.

A string having two or more underscores in
series cannot be used.

As given in the error
message.

Change the name of the Controller
variable.

A string ending with underscore cannot be used

As given in the error
message.

Change the name of the Controller
variable.

A string starting with P__ cannot be used.

As given in the error
message.

Change the name of the Controller
variable.
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8-4-5 Documentation

The Documentation Menu is used to output information on the GEM Services. This menu provides the
following command.

¢ Documentation

Window (W
Documentation(D)

I Documentation

The Documentation command can be used to output the following eight types of information.
* Items

* Messages

« Equipment constants (ECVs)

+ Status variables (SVs)

 Discrete variables (DVs)

* Events

* Reports

* Alarms

cumenmtion- (eS|

Saving destination

M Al

Do

W Lem

W Alarm

Cancel

The file names and file formats for the various output files are described next.

® ltems
The items that are displayed in the Item Definition Dialog Box are output to the item file.
The file name is Document_Item.txt.

The file format is given below.

Data name <TAB> Description <TAB> Format <TAB> Data size <TAB> Fixed length

ACKC5 <TAB> Acknowledge code <TAB> 10 <TAB> 1 <TAB> N/A
ACKC6 <TAB> Acknowledge code <TAB> 10 <TAB> 1 <TAB> N/A
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® Messages

The items that are displayed in the GEM Standard Messages Dialog Box and User-defined Mes-
sages Dialog Box are output to the message file. The branch numbers of user-defined messages
are displayed after the function code and separated from it with a hyphen.

The file name is Document_Message.txt.

The file format is given below.

SF <TAB> Message name <TAB> Direction <TAB> Enable/disable <TAB> W-bit setting

S1,F1 <TAB> Are You There Request(R) <TAB> H«——E <TAB> Enable <TAB> ON
S1,F2 <TAB> On-Line Data <TAB> H«——E <TAB> Enable <TAB> OFF
S65,F65-1 <TAB> User-defined Message <TAB> H—E <TAB> ON

® Equipment Constants (ECVs)

The items that are displayed in the Equipment Constant Definition Dialog Box are output to the
equipment constant (ECV) file.

The file name is Document_ECV.ixt.

The file format is given below.

ECID <TAB> ECNAME <TAB> Format <TAB> Data size <TAB> Link variable <TAB> Description <TAB>
ECMAX <TAB> ECMIN <TAB> ECDEF <TAB> UNITS <TAB> Fixed length

1 <TAB> EstablishCommunicationsTimeout <TAB> 52 <TAB> 1 <TAB>
_GEM_EstblishCommunicationsTimeout <TAB> Used to initialize between attempt to resend <TAB> 256
<TAB> 1 <TAB> 60 <TAB> s <TAB> N/A

suoljdoung Jeg nuspy -8

@ Status Variables (SVs)

The items that are displayed in the Status Variable Definition Dialog Box are output to the status
variable (SV) file.

The file name is Document_SV.ixt.

The file format is given below.

SVID <TAB> SVNAME <TAB> Format <TAB> Data size <TAB> Link variable <TAB> Description <TAB>
UNITS <TAB> Fixed length <TAB> Trace target <TAB> Limit monitoring target <TAB> LIMIT MIN <TAB>
LIMITMAX <TAB> CEID

uopeBWN20Q G-i-8

102 <TAB> CLOCK <TAB> 20 <TAB> 16 <TAB> N/A <TAB>This status variable contains the code which
identifies the current control state of the equipment
<TAB>N/A<TAB>Enable<TAB>OFF<TAB>N/A<TAB>N/A<TAB>N/A
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® Discrete Variables (DVs)

The items that are displayed in the Discrete Variable Definition Dialog Box are output to the discrete
variable (DV) file.

The file name is Document_DV.txt.

The file format is given below.

DVID <TAB> DVNAME <TAB> Format <TAB> Link variable <TAB> Description <TAB> Data size <TAB>
Description <TAB> Fixed length

304 <TAB> PPChangeName <TAB> 20 <TAB> 80 <TAB> _GEM_PPChangelnfo.PPChangeName <TAB>
N/A <TAB> The PPID which was affected upon the event of the creation, editing, or deletion of a Process
Program local to the equipment <TAB>Disable

® Events
The items that are displayed in the Event Definition Dialog Box are output to the event file.

The file name is Document_Event.txt.

The file format is given below.

CEID <TAB> Event name <TAB> Linked RPTID"! <TAB> Enable/disableCEID

1 <TAB> Equipment Off-Line <TAB> 1<TAB>Enable

*1. Ifthere is more than one linked RPTID registered, they are given and separated by commas. Example: 1,2

® Reports
The items that are displayed in the Report Definition Dialog Box are output to the report file.
The file name is Document_Report.txt.

The file format is given below.

RPTID <TAB> Report name <TAB> Structure

1 <TAB> Control State Change Report <TAB> “L,2<CR>1.<ControlState><CR>2<Clock>" <TAB>

® Alarms
The items that are displayed in the Alarm Definition Dialog Box are output to the alarm file.

The file name is Document_Alarm.txt.

The file format is given below.

ALID <TAB> ALCD <TAB> ALTX<TAB> CEID on Alarm Set <TAB> CEID on Alarm Clear

1 <TAB> 0 <TAB> Unit 1 exhaust pressure error <TAB> 1001 <TAB> 1002
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The error messages that may be displayed for this menu command are described in the following table.

Error message

Cause

Correction

The folder specified as the saving destination
does not exist.

As given in the error
message.

Specify a folder that exists on the
computer or create the specified
folder before you apply the setting.

The path name includes invalid character(s). The
following characters cannot be used:
ex.*?“<>

As given in the error
message.

Change the path name.

The path name for saving destination cannot
exceed 128 characters.

As given in the error
message.

Correct the saving destination.
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8-4-6 Window

The Window Menu is used to arrange the dialog boxes that are displayed in the editing area. This menu
provides the following two commands.

« Cascade
» Close All
Help(H)

Cascade(C)
Close All(L)

I Cascade

The Cascade command is used to cascade the dialog boxes in the editing area. When you execute this
command, the dialog boxes are displayed as shown below.

4l GEM Service Log o] ]_JI

QW HsMS Condition =1 2

§ Close All

The Close All command is used to close all of the dialog boxes in the editing area.
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8-4-7 Help

The Help Menu is used to display version information. This menu provides the following command.
+ About Software

About Software(A)...

I About Software

The About Software command displays version information on the SECS/GEM Configurator. The fol-
lowing version information is displayed.

s sovere

ar

ration 2014.

suoljdoung Jeg nuspy -8
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8-5 Toolbar Configuration

The toolbar displays icons for the following menu bar commands: New, Open, and Save. The following
icons are used for these three commands.

File(F) Build(B) Controll¢

P

® New Icon
The following icon is used for the New command.
P
The function of the New Icon is the same as the New command on the File Menu. Refer to New on

page 8-16 for details.

® Open Icon

The following icon is used for the Open command.

The function of the Open Icon is the same as the Open command on the File Menu. Refer to Open
on page 8-17 for details.

® Save Icon

The following icon is used for the Save command.

=
The function of the Save Icon is the same as the Save command on the File Menu. Refer to Save on
page 8-17 for details.
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8-6 Basic Operations on the List Menus

The list menus are used to make settings for GEM Services. The following seven menus are provided
at the top level of the menu structure.

» Configuration

+ HSMS Settings

» Data Definition

* Model Settings

* GEM Capability Settings
* Message Settings

» Confirm Settings

Before we describe the individual items on the list menus, we will describe the dialog box configuration
and operating methods that are the same for all of the list menus.

8-6-1 List Menu Dialog Boxes

There are the following two types of List Menu Dialog Boxes.

+ Setting Dialog Boxes
A setting dialog box is displayed in the editing area if you select a top-level list menu. You can select
the tab pages and make settings other than those for Controller variables.

» Variable Dialog Boxes
If you click a variable name box in any of the setting dialog boxes, a variable dialog box is displayed.
These dialog boxes are used to create Controller variables or link them to other variables.

snus\ 3sI7 @y} uo suonesadQ siseg 9-8
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8-6-2 Setting Dialog Boxes

The configuration of the setting dialog boxes is shown below.

Dialog box name  Tabs Item lists Entry area

Report definition | Event definition

=FReport list E
RPTID amE } dedinition
1 Gantrol-related Repart .
2 Operator Command Izsued } namm: Control-related Repol | ’l
[ vanable st
:

3 Processing-Relatéd Repor.t. o ;
4.Processing State Change ..
5:Olock Report
] ESpooling Rct.ivated Report
?.Spooling Deactivated Report
8‘8DDD| Tranzmit Falure Rep
3 :Process Program Change
10 :Process Program Selected
.100 [ dlarm Report

101 .Limit Zoné Tranzition Repo..

Delete

Button

® Dialog Box Name
The name of the setting dialog box. The dialog box name is the same as the top-level list menu
name.

® Tabs
If there is more than one type of item that can be set on the setting dialog box, you can select a tab
to change the display. Not all setting dialog boxes have tabs.

® Item Lists

Items such as report names and event names are displayed in lists. You can click the column titles
to sort the rows in ascending or descending order. The highlighted item in a list is the item that is
currently selected.

® Entry Area

In this area, you can click into the boxes to directly enter numbers or text strings.
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The buttons are used to perform various operations. The buttons that are displayed are shown in the
following table.

Button

Function

Apply

Enables the settings in the currently displayed dialog box.
If you close a dialog box or change the tab page without clicking the Apply Button, the settings
that were made on the relevant dialog box are discarded.

Add

Adds a new row to an item list.

Delete

Deletes the selected row from an item list.

Copy

Adds a row with the same contents as the selected row to an item list. Use this button to create
a new item by changing only some of the settings of an existing item.

Close

Closes the currently displayed dialog box.

<and >

These buttons are used to move items between two lists that are displayed side by side.

A and v

These buttons are used to move the selected item up and down in the list.
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8-6-3 Variable Dialog Boxes

The variable dialog boxes are displayed when link variable names are clicked in the setting dialog
boxes. These dialog boxes are used to link previously created Controller variables to other variables.

Link variable name

@l Process Program [=][@ ] =]

The configuration of the variable dialog boxes is shown below.

Specified data type/All option buttons Controller variable list

Variable Setting

MHame ata
S 2F40_RCMD
S2F49 CPMAME TABLE NG
5 2F50 CPMAME TABLE 4

GoFd LR

Button
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® Specified Data Type/All Option Buttons

The option that is selected determines the items that are displayed in the Controller variable list.

Select an opti

on and click the Renew Button to change the display.

Button Controller variable list display
Specified data | Of the Controller variables that are registered in the project, only the Controller variables that
type have the same data types, Constant attributes, and Retain attributes as the linked variables

are displayed.*1

All

All of the Controller variables that are registered in the project are displayed.

*1. Refer to 2-3-3 Link Variables on page 2-14 for information on the Constant attribute and Retain attribute of
link variables.

® Controller

Variable List

The Controller variables are displayed. You can click the column titles of the Controller variable attri-
butes to sort the rows in ascending or descending order. The highlighted item in a Controller vari-
able list is the Controller variable that is currently being selected.

The following

table gives the meanings of the attributes of the Controller variables.

Attribute Meaning
Name The name of the Controller variable.
Data type The data type of the Controller variable.
Retain The Retain attribute of the Controller variable.
Constant The Constant attribute of the Controller variable.

Number of used The number of registrations as a link variable.

Comment

The user can enter a description of the Controller variable.

El Precautions for Correct Use

If a Controller variable is set for more than one link variable, the number of used attributes is set
to 2 or higher. An error will not occur in the user program, but the intended operation may not

be achiev

ed. Always keep the number of used attributes at 0 or 1.

® Button

The buttons are used to perform various operations. The buttons that are displayed are shown in the
following table.

Button Function

Edit Enables editing the attributes of the selected Controller variable.
When you click the Edit Button, the Add, Delete, Apply, and Cancel Buttons are enabled.

Add Adds a row to the Controller variable list.

Delete Deletes the selected row from a Controller variable list.

Apply Enables the settings in the currently displayed dialog box.
If you close a dialog box without clicking the Apply Button, the settings that were made on the
relevant dialog box are discarded.

Cancel Discards the changes made in editing.

Select Links the selected Controller variable to a variable.

Close Closes the dialog box.

El Precautions for Correct Use

If you delete a Controller variable that is linked to another variable, the link to the other variable
is also deleted. If you change the attributes of a Controller variable that is linked to another vari-

able, the

link to the other variable may also be deleted.
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8-7 Configuration

The Configuration Menu is used to make settings for the GEM Service logs. This menu provides the fol-
lowing command.

+ GEM Service Log

[ 4 Gonfiguration ] ]

8-7-1 GEM Service Log

The GEM Service Log command is used to set the numbers of records in the HSMS communications
log, SECS message log, and execution log.

For details on the GEM Service logs, refer to Section 6 GEM Service Logs.

M GEM Service Log =5 [EEE 5

1ono0on

The items that are displayed in the GEM Service Log Dialog Box are described in the following table
along with the meanings and value ranges of the items.

Item Meaning Range of
values
Connection settings
Records to save in HSMS | Sets the maximum number of records to save in the HSMS 0-100,000

communications log communications log in increments of 100 records. "
Records to save in SECS | Sets the maximum number of records to save in the SECS mes- | 0-1,000,000

message log sage log in increments of 100 records.”
Records to save in execu- | Sets the maximum number of records to save in the execution log | 0-100,000

tion log in increments of 100 records. "

*1. Records are not saved in the logs if you set 0.

The error messages that may be displayed for this menu command are described in the following table.

Error message Cause Correction
An entry is empty. As given in the error message. | Set all of the items.
The entered value is out of the specified | As given in the error message. | Set a value within the valid setting
range. range.
Set it in units of 100. As given in the error message. | Set the value to a multiple of 100.
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8-8 HSMS Settings

The HSMS Settings Menu is used to set the conditions for HSMS communications between the host
and CPU Unit. This menu provides the following command.

« HSMS Condition

[ 4 HSMS Settings

8-8-1 HSMS Condition

The HSMS Condition command is used to set the conditions for HSMS communications between the
host and CPU Unit.

Refer to 5-2 HSMS Communications on page 5-14 for details on HSMS communications.
( &l HsMS Condition (o=@ ] =]

Communic

@ ACTIVE | PASSIVE

L]
12 Jioo oo 0 |

sbuipjes SNSH 8-8

Loggine Lir o

Apply

uonipuod SINSH 1-8-8
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The items that are displayed in the HSMS Condition Dialog Box are described in the following table
along with the meanings and value ranges of the items.

8-44

Item Meaning Range of
values
Communications settings
Connect mode The connect mode that is used to open HSMS communications. | Active/
Passive

IP address assignment on | Specifies whether to set a Controller IP address when the connect | No/Yes

PASSIVE mode is set to passive.

Host IP address The IP address of the host. Any value
If the TCP/IP connect mode is set to active, this is the IP address | except for
of the host to which to send connection requests. 0.0.0.0 and
If the TCP/IP connect mode is set to passive and specifying an IP | 255.255.255
address for passive connections has been set, this is the IP .255
address of the host from which to accept connection requests.

IP port If the TCP/IP connect mode is set to active, this is the host TCP 1-65535
port number.

If the TCP/IP connect mode is set to passive, this is the Controller
TCP port number.”’!

Device ID The device ID that is attached to the header of SECS-II mes- 0-65535
sages.

T3 (Reply timeout) T3 (reply timeout) [s]. 1-120

T5 (Connect separation T5 (connect separation timeout) [s]. 1-240

timeout) This is the minimum time interval for an entity to cancel a TCP/IP
connection.

T6 (Control transaction tim- | T6 (control transaction timeout) [s]. 1-240

eout) The maximum time that an HSMS control connection can remain
open until it is assumed that a communications error occurred.

T7 (NOT SELECTED time- | T7 (NOT SELECTED timeout) [s]. 1-240

out) The time after a TCP/IP connection is established until it is
assumed that a communications error occurred.

T8 (Network intercharacter | T8 (network intercharacter timeout) [s]. 1-240

timeout) The maximum time until it is assumed that a communications
error occurred. This is the time between receiving consecutive
bytes of one complete HSMS message.

Conversation timeout This is the timeout value in seconds until the expected transaction | 1-240
is received for specific transactions.

Linktest.req send interval The send interval for Linktest messages [s]. 0-65535

Logging Linktest message | Specifies whether to record Linktest records in the HSMS com- Enabled/dis-
munications log. abled

1.

EtherNet/IP User's Manual (Cat. No. W506) for details.

You cannot specify port numbers that are reserved by the system. Refer to the NJ/NX-series CPU Unit Built-in

The error messages that may be displayed for this menu command are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error message. | Set all of the items.

The entered value is out of the specified

range.

As given in the error message.
range.

Set a value within the valid setting

The set IP address is invalid.

As given in the error message.

Change the IP address.

The set IP port is reserved for the xxxx.

The set IP port is reserved for

another application.”’ port.

Change the port number of the IP

*1. Refer to the NJ/NX-series Built-in EtherNet/IP User's Manual (Cat. No. W506) for details.
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8-9 Data Definition

The Data Definition Menu is used to define items, equipment constants (ECs), status variables (SVs),
and discrete variables (DVs). This menu provides the following four commands.

* ltem

» Equipment Constant (EC)
+ Status Variable (SV)

+ Discrete Variable (DV)

’ 4 Data Definition ]

8-9-1 Item

The Item command is used to define items.
Refer to 5-3 Item Definitions on page 5-17 for details on item definitions.

Item izt —— —_ -[ata zettings

Item name Farmat Data size Fixed length

Any binary string
iption

uoniuyaq eyeq 6-8

1
1
1
1
1
1
1
1
0

40 | Dizable

20 |Dizable

weyl 1-6-8

SPVAL
DATAID
DATALENGTH
DRACK B
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The data settings that are displayed in the Item Definition Dialog Box are described in the following
table along with the meanings and value ranges of the settings.

Item Meaning Range of values
Detailed settings
ltem name The name of the item. -
Format The format of the item. Depends on the item
The format cannot be changed for items that have only one setting range.
format specified in the SECS/GEM standards.
Data size The size of the data in bytes. Depends on the item set-
The data size cannot be changed for items that have only one ting range.
data size specified in the SECS/GEM standards.
Fixed length Specifies whether to use a fixed data size or a variable data size | Enable/disable
for format A.
Enable: Fixed Iength*1
Disable: Variable length
Description A description of the item that is entered by the user. Single-byte characters:
128 characters max.
Double-byte characters:
64 characters max.

*1. If a fixed length is specified, spaces are added for items that are smaller than the data size.

You can click an item name to sort the list by that item.

The error messages that may be displayed for this menu command are described in the following table.

Error message Cause Correction
An entry is empty. As given in the error Set all of the items.
message.
The entered value is out of the specified range. | As given in the error Set a value within the valid setting
[Range: xxxx to yyyy] message. range.
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8-9-2 Equipment Constant (EC)

The Equipment Constant (EC) command is used to define equipment constants (ECs). You can edit,
add, or delete equipment constants.

Refer to 5-4 Variable Data Definitions on page 5-21 for details on equipment constant (EC) definitions.

M Equipment Constant (EC) Definition PSS

5| TimeFormat

GEM_EstablishCommunications Timeout

12
1
L @
256
1
1]

uoniuyaq eyeq 6-8
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8-48

The EC settings that are displayed in the Equipment Constants (EC) Definition Dialog Box are
described in the following table along with the meanings and value ranges of the settings.

Item Meaning Range of values
ECID The equipment constant ID. Depends on the format that is set for the VID
in the item definitions.
You cannot set the ECID to 0.

ECNAME The equipment constant name. Alphanumerics
You cannot change equipment constants that are | The maximum data size is the data size
defined in the SECS/GEM standards. specified for the ECNAME in the item

definitions.

Description A description of the equipment constant that is Single-byte characters: 128 characters max.
entered by the user. You cannot change equip- | Double-byte characters: 64 characters max.
ment constants that are defined in the
SECS/GEM standards.

Detailed

settings

Format The format of the equipment constant. B, BOOLEAN, A, 11, 12, 14, F4, F8, U1, U2,
The format cannot be changed for equipment or U4
constants that have only one format specified in
the SECS/GEM standards.
Data size The data size in bytes for format B or A. 1-120
The data size cannot be changed for equipment
constants that have only one data size specified
in the SECS/GEM standards.
Fixed length | Specifies whether to use a fixed data size or a Enable/disable
variable data size for format A.
Enable: Fixed Iength*1
Disable: Variable length
ECMAX The maximum value that can be set. Depends on the format.
This is the upper limit for verifying the value
for New Equipment Constant Send
(S2,F15). 2
ECMIN The minimum value that can be set. Depends on the format.
This is the lower limit for verifying the value
for New Equipment Constant Send
(S2,F15). 3
ECDEF The default value when the system is started. Depends on the format, EXMAX, and
ECMIN.
UNITS The unit of the value. The maximum value is the data size set for
You cannot change equipment constants that are | UNITS in the item definitions.
defined in the SECS/GEM standards.
Link variable The variable that is linked to the equipment con- | ---

stant.
You cannot change equipment constants that are
defined in the SECS/GEM standards.

*1. If a fixed length is specified, spaces are added for equipment constants that are smaller than the data size.

*2. This value is not used for verifying the value for New Equipment Constant Send (S2,F15) for format B or A.
Only the value of the ECMAX item is used for Equipment Constant Namelist (S2,F30). For format B, enter the
limit with one byte.

*3. This value is not used for verifying the value for New Equipment Constant Send (S2,F15) for format B or A.
Only the value of the ECMIN item is used for Equipment Constant Namelist (S2,F30). For format B, enter the
limit with one byte.

You can click an item name to sort the list by that item.
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The error messages that may be displayed for this menu command are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid
setting range.

An ECID is duplicated.

As given in the error
message.

Change the value of the
ECID.

An entry may be over the valid input range. [Valid
input range: xx characters or less]

As given in the error
message.

Make the setting within the
maximum number of charac-
ters.

An ECNAME includes a character that cannot be
used.

<Usable characters>

0t0 9, AtoZ atoz _ (underscore), - (hyphen)

As given in the error
message.

Change the setting of
ECNAME.

An ECNAME is duplicated.

As given in the error
message.

Change the setting of
ECNAME.

The input value in the binary (B) format is not a hexa-
decimal character.

<Hexadecimal characters>

Any combination of characters among 0 to 9, a to f,
and A to F in units of two characters.

As given in the error
message.

Enter a hexadecimal num-
ber.

The input value in binary (B) format does not agree
with the data size.

As given in the error
message.

Specify a hexadecimal num-
ber that is twice the data
size.

The value includes a character that cannot be used
for integer type (I and U). 0 to 9, - (hyphen) [for U only]

As given in the error
message.

Set only usable characters.

The value includes a character that cannot be used
for floating-point type. Or, the entered value exceeds
the valid range.

<Usable characters>

0to 9, - (hyphen), . (decimal point)

As given in the error
message.

Set only usable characters.

A link variable is not specified

As given in the error
message.

Specify a link variable.

The value specified to the minimum value is bigger
than the maximum value.

As given in the error
message.

Set a minimum value that is
smaller than the maximum
value.

The link variable is already used for other variable
data (EC, SV or DV).

As given in the error
message.

Change the link variable.
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8-9-3 Status Variable (SV)

The Status Variable (SV) command is used to define status variables (SVs). You can edit, add, or
delete status variables.

Refer to 5-4 Variable Data Definitions on page 5-21 for details on status variable (SV) definitions.

M status Variable (SV) Definition =N EoR (=T

LIM.

[ Trace tarest
|

< [amltig]

=3
=
o

Apply

8-50 NJ-series SECS/GEM CPU Units User’s Manual (W528)



8 SECS/GEM Configurator

The SV settings that are displayed in the Status Variable (SV) Definition Dialog Box are described in the
following table along with the meanings and value ranges of the settings.

Item Meaning Range of values
SVID The status variable ID. Depends on the format that is set for the
VID in the item definitions.
You cannot set the SVID to 0.
SVNAME The status variable name. Alphanumerics
You cannot change status variables that are | The maximum data size is the data size
defined in the SECS/GEM standards. specified for the SVNAME in the item
definitions.
Description A description of the status variable that is Single-byte characters: 128 characters

entered by the user.
You cannot change status variables that are
defined in the SECS/GEM standards.

max.
Double-byte characters: 64 characters
max.

Detailed settings

You cannot change status variables that are
defined in the SECS/GEM standards.

Format The format of the status variable. L, B, BOOLEAN, A, I1, 12, 14, F4, F8, U1,
The format cannot be changed for status vari- | U2, or U4
ables that have only one format specified in
GEM.
Set a list structure definition for format L.
The maximum number of lists is 64. The max-
imum number of nesting levels is 3.
Data size Data size [bytes] Format A or B: 1 to 120 bytes
For format A or B, specify the data length. For | Formats other than A and B: 1 to 32 items
formats other than A and B, specify the num-
ber of elements.
The data size cannot be changed for status
variables that have only one data size speci-
fied in the SECS/GEM standards.
Fixed length Specifies whether to use a fixed data size or | Enable/disable
a variable data size for format A.
Enable: Fixed Iength*2
Disable: Variable length
UNITS The unit of the value. The maximum value is the data size set

for UNITS in the item definitions.

Trace target

Specifies targets for trace data collection.

Target or not a target.

Limit monitoring

Specifies targets for limit monitoring.

Target or not a target.

target Specifying a limit monitoring target is not pos-

sible for status variables with formats L, A, or
B or for status variables with numeric formats
with multiple elements.

LIMITMAX The maximum value of the status variable Depends on the format of the monitored
when it is specified as a limit monitoring tar- | SV.
get.

LIMITMIN The minimum value of the status variable Depends on the format of the monitored
when it is specified as a limit monitoring tar- | SV.
get.

CEID The CEID of the Limit Zone Transition event. | Depends on the format of CEID.

You cannot set the CEID to 0.
Link variable The variable that is linked to the status vari- | ---

able.
You cannot change status variables that are
defined in the SECS/GEM standards.

*1. Refer to 5-4 Variable Data Definitions on page 5-21 for the setting methods for list structure definitions.

*2. If a fixed length is specified, spaces are added for status variables that are smaller than the data size.
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8 -52

The error messages that may be displayed for this menu command are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the
error message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the
error message.

Set a value within the valid setting
range.

A SVID is duplicated.

As given in the
error message.

Change the value of the SVID.

An entry may be over the valid input range. [Valid
input range: xx characters or less]

As given in the
error message.

Make the setting within the maxi-
mum number of characters.

A SVNAME includes a character that cannot be
used.

<Usable characters>

0to 9, Ato Z, atoz, _ (underscore), - (hyphen)

As given in the
error message.

Change the setting of SVNAME.

A SVNAME is duplicated.

As given in the
error message.

Change the setting of SVNAME.

A link variable is not specified

As given in the
error message.

Specify a link variable.

The CEID xxxx for the Limit monitoring is duplicated.

As given in the
error message.

Change the value of the CEID for
limit monitoring.

The number of collection events exceeds the maxi-
mum.

As given in the
error message.

Change the number of registered
collection events.

The link variable is already used for other variable
data (EC, SV or DV).

As given in the
error message.

Change the link variable.

The list structure is not defined.

As given in the
error message.

Define the list structure.

Specify the link variable of the list structure.

The list structure
link variable is not
registered.

Set the list structure.

The number of defined list structures exceeds the
maximum.

There are more
than 64 variables
with list structures.

Change the list structure.

El Precautions for Correct Use

If you delete a status variable that is registered in a report structure, the status variable is also

deleted from the report structure.
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8-9-4 Discrete Variable (DV)

The Discrete Variable (DV) command is used to define discrete variables (DVs). You can edit, add, or
delete discrete variables.

Refer to 5-4 Variable Data Definitions on page 5-21 for details on discrete variable (DV) definitions.

M Discrete Variable (DV) Definition [ B ==

AlarmID

The current alarm identification

uoniuyaq eyeq 6-8
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The DV settings that are displayed in the Discrete Variable (DV) Definition Dialog Box are described in
the following table along with the meanings and value ranges of the settings.

Item Meaning Range of values
VID The discrete variable ID. Depends on the format that is set for the
VID in the item definitions.
You cannot set the VID to 0.
DVNAME The discrete variable name. Alphanumerics
You cannot change discrete variables that are The maximum data size is the data size
defined in the SECS/GEM standards. specified for the SVNAME in the item
definitions.
Description A description of the discrete variable that is Single-byte characters: 128 characters

entered by the user.
You cannot change discrete variables that are
defined in the SECS/GEM standards.

max.
Double-byte characters: 64 characters
max.

Detailed settings

Format

The format of the discrete variable.

The format cannot be changed for discrete vari-
ables that have only one format specified in the
SECS/GEM standards.

Set a list structure definition for format L. *
The maximum number of lists is 64. The maxi-
mum number of nesting levels is 3.

1

L, B, BOOLEAN, A, I1, 12, |4, F4, F8,
U1, U2, or U4

Data size

Data size [bytes]

For format A or B, specify the data length. For for-
mats other than A and B, specify the number of
elements.

The data size cannot be changed for discrete vari-
ables that have only one data size specified in the
SECS/GEM standards.

Format A or B: 1 to 120 bytes
Formats other than A and B: 1 to 32
items

Fixed length

Specifies whether to use a fixed data size or a
variable data size for format A.

Enable: Fixed Iength*2
Disable: Variable length

Enable/disable

Link variable

The variable that is linked to the discrete variable.
You cannot change discrete variables that are
defined in the SECS/GEM standards.

*1. Refer to 5-4 Variable Data Definitions on page 5-21 for the setting methods for list structure definitions.

*2. If a fixed length is specified, spaces are added for discrete variables that are smaller than the data size.
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Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid setting
range.

A VID is duplicated.

As given in the error
message.

Change the value of the VID.

An entry may be over the valid input range. [Valid
input range: xx characters or less]

As given in the error
message.

Make the setting within the maxi-
mum number of characters.

A DVNAME includes a character that cannot be
used.

<Usable characters>

0to 9, Ato Z, atoz, _ (underscore), - (hyphen)

As given in the error
message.

Change the setting of DVNAME.

A DVNAME is duplicated.

As given in the error
message.

Change the setting of DVNAME.

A link variable is not specified

As given in the error
message.

Specify a link variable.

The link variable is already used for other variable
data (EC, SV or DV).

As given in the error
message.

Change the link variable.

The number of defined list structures exceeds the
maximum.

There are more than
64 variables with list
structures.

Change the list structure.

EI Precautions for Correct Use

If you delete a discrete variable that is registered in a report structure, the discrete variable is

also deleted from the report structure.

NJ-series SECS/GEM CPU Units User’s Manual (W528)

uoniuyaq eyeq 6-8

(AQ) alqeueA 8101081 1-6-8




8 SECS/GEM Configurator

8-9-5 List Structure Definitions

The List Structure Definition command is used to define data item list structures for format L in the
status variable definitions or discrete variable definitions. You can edit, add, or delete data items.

' List Structure Definitio

Link wariable

The structure settings that are displayed in the List Structure Definition Dialog Box are described in the
following table along with the meanings and value ranges of the settings.

Item Meaning Range of values
Format The format for each data item set in the list structure. | List of fixed length data, List of
length-variable data, B, BOOLEAN, A,
11,12, 14, F4, F8, U1, U2, or U4
Fixed length | Specifies whether to use a fixed data size or a variable | Enable/disable
data size for format A.
Enable: Fixed length”!
Disable: Variable length
Item name The name of the message item except for the follow- |AtoZ,atoz,and0to 9
ing formats: List of fixed length data or list of 20 characters max.
length-variable data.
Number of The number of lists in a list of fixed length data. List of fixed length data: 0 to 64
lists The maximum number of lists in a list of length-vari- List of length-variable data: 1 to 64
able data.
Data size For format A or B, specify the data length. For formats | 1-120
other than A and B, specify the number of elements.
Link variable | The variable that is linked to the list of length-variable | ---
data or the item. There are the following two variables.
« List element count
« List element table™

*1. If a fixed length is specified, spaces are added for data items that are smaller than the data size.
*2. This is the link variable for a list of length-variable data.

*3. Itis an array variable. The array element data type must agree with the format of the data items. The number
of array elements must be equal to or greater than the maximum number of lists for the data items.
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The items that you can set in a list structure depend on the formats of the data items. The following
table shows the relationship between the data item formats and the settings in the List Structure Defini-

tion Dialog Box.

Format - Item - . - .
Item name Fixed length Number of lists Data size Link variable

L, fixed length Can be set.

L, variable length *1 Can be set. Can be set.
B Can be set. Can be set. Can be set.
BOOLEAN Can be set. Can be set. Can be set.
A Can be set. Can be set. Can be set. Can be set.
1 Can be set. Can be set. Can be set.
12 Can be set. Can be set. Can be set.
14 Can be set. Can be set. Can be set.
F4 Can be set. Can be set. Can be set.
F8 Can be set. Can be set. Can be set.
U1 Can be set. Can be set. Can be set.
u2 Can be set. Can be set. Can be set.
u4 Can be set. Can be set. Can be set.

*1. Structures of lists of length-variable data are displayed as follows: L,n (maximum_number_of_lists).

The error messages that may be displayed for this menu command are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid setting
range.

An item includes a character that cannot be used.

<Usable characters>
AtoZ,atoz,0to 9

As given in the error
message.

Change the data item setting.

The message structure is invalid.

As given in the error
message.

Change the message structure.

The data type of the link variable is invalid.

As given in the error
message.

Change the link variable or the item
structure.

Plural items are specified without list structure
definition.

As given in the error
message.

Define the list structure.

Message levels exceed the specified nest levels.

As given in the error
message.

Do not use more than three nesting
levels for a message list.

The length-variable list is nested.

As given in the error
message.

Do not nest lists of length-variable
data.

A link variable is not specified

As given in the error
message.

Specify a link variable.
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8-10 Model Settings

The Model Setting Menu is used to define the communications state model and control state model.
This menu provides the following two commands.

« Communications State Model
« Control State Model

[ 4 Model Settings ]

8-10-1 Communications State Model

The Communications State Model command is used to define the default communications state, the
equipment model type, and the equipment software revision code in the communications state model.

Refer to 5-5-1 Communications State Model on page 5-27 for details on the communications state
model.

&l Communications State Model (=@ =]
Operation settings

Communicati ate model

@ ENABLE DISABLE
Detault Communica
Link wariable _GEM_DefaultCommunicationsState

MOLM

_GEM_EquipInfo MDLM

SOFTREV

Link. wariable _GEM_EquipInfa SOFTREY

The items that are displayed in the Communications State Model Dialog Box are described in the fol-
lowing table along with the meanings and value ranges of the items.

Item Meaning Range of values
Communications State
Model
Default Communica- | The default communications state when | ENABLE/
tions state the system is started. DISABLE
MDLN The equipment model type. Depends on the format of MDLN.
SOFTREV The equipment software revision code. Depends on the format of SOFTREV.

The error messages that may be displayed for this menu command are described in the following table.

Error message Cause Correction
An entry may be over the valid input range. As given in the error Make the setting within the maxi-
[Valid input range: xx characters or less] message. mum number of characters.
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8-10-2 Control State Model

The Control State Model Menu is used to define states in the control state model.
Refer to 5-5-2 Control State Model on page 5-31 for details on the control state model.

& Control State Model [=E]E=]

Operation zettings

ntrol State Model

OMLINE
Detfault Cont te @ Equipment OFF-LINE Attempt ON-LINE Host OFF-LINE

Link wariable _GEM_ControlStateParam DefaultControl
LOCAL
_GEM_ControlStateParam DetaultUnlineSubState

Default Cnline substate

@ Equipment OFF-LINE Hozt OFF-LINE
Link wariable _GEM _ControlStateFaram ChangeOnlineF ailed

Failed Online state

The items that are displayed in the Control State Model Dialog Box are described in the following table
along with the meanings and value ranges of the items.

ltem Meaning Range of values
Control State Model

Default Control state The default control state when the system is started. | ONLINE, Equipment
OFF-LINE, Attempt ®
ON-LINE, or Host ;
OFF-LINE 9
Default Online substate The substate when changing to ON-LINE when the | REMOTE or LOCAL %
system is started or for Request ON-LINE (S1,F17). 2
Failed Online state The default state for failures to go ON-LINE. Equipment OFF-LINE or %

Host OFF-LINE

[SPON 83elS [04Ju0D ¢-01-8
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8-11 GEM Capability Settings

The GEM Capability Settings Menu is used to make settings for the GEM capabilities. This menu pro-

vides the following eight commands/menus.

Event Notification
Alarm Management
Remote Control

Equipment Constants

Process Program Management
Equipment Terminal Service

Limit Monitoring
Spooling

| 4 GEM Gapability Settines

]

The Remote Control Menu provides the following two commands.

¢ Enhanced Remote Command

Host Command
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8-11-1 Event Notification

The Event Notification command is used to define the reports to link to events and the variables to
include in reports when collection events occur.

Refer to 5-5-4 Event Notification on page 5-40 for details on event notification.

The Event Notification Dialog Box has a Report definition Tab Page to define the variables in reports
and an Event definition Tab Page to define the reports to link to events.

I Report Definition Tab Page

The Report definition Tab Page is used to define the variables to include in reports.

&l Event Notification (e =]=]

TR

2 Operator Command Issued

3 Procezzing-Related Repart
-l.Processing State Change ..
5.0lock Report
i Spooling Activated Repor.t
?.Spooling Deactivated Report
BISpool Tranzmit Falure Rep..
9 'Pro'ces's Frogram Change

10 :Process Program Selected

100 Alarm Report

101 .Limit Zone Tranzition Repa..

sbuag Ajjiqeded N3O LL-8

Delete

®

The report settings that are displayed on the Report definition Tab Page are described in the following E

table along with the meanings and value ranges of the settings. i

o

Item Meaning Range of values §

Report definition S
RPTID RPTID Depends on the format that is set for the

RPTID in the item definitions.
You cannot set the RPTID to 0.

Report name | The report name that is entered by the user. Single-byte characters: 128 characters
max.
Double-byte characters: 64 characters
max.
Structure The variable data and variable data sequence of | Maximum number of members: 64

the report members.
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8 -62

The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error mes-
sage.

Set all of the items.

The entered value is out of the specified range.

[Range: xxxx to yyyy]

As given in the error mes-
sage.

Set a value within the valid setting
range.

A ReportID is duplicated.

As given in the error mes-
sage.

Change the value of the RPTID.

An entry may be over the valid input range.
[Valid input range: xx characters or less]

As given in the error mes-
sage.

Make the setting within the maxi-
mum number of characters.

The number of collection events exceeds the
maximum.

There are more than 256
collection event defini-
tions.

Change the number of registered
collection events.
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The Event definition Tab Page is used to define the reports to link to events.

g
gl Event Notification

| Event definition

(=@ =]

NP.EILE 2 |Contral State LOCAL
ENABLE | 3 Gortrol State REMOTE S — Equipment OFF-LINE
ENP.EILE. 4 |Operator Command Esue
ENABLE 5 |Process Started
ENP.EILE. E.Process Completed
ENABLE | 7| Process Stopped
ENABLE | 8 |Change Process State
ENABLE 9|Operator Equipment Gong
ENABLE | 10 |Process Program Chanee
ENABLE 11|Process Programis) Selet
ENABLE | 12| Material Received
ENABLE | 13| Material Removed
ENABLE | 14 [Spaoling Activated
ENABLE 16 Spoaling Deactivated
ENABLE | 16 Spoal Tranemit Failure
ENABLE | 17 |Message Recognition

Linked report
RPTID |

100 Alarm R
1071 |Limit

Apply

The event settings that are displayed on the Event definition Tab Page are described in the following

table along with the meanings and value ranges of the settings.

Item Meaning Range of values
Event definition
Enable event Whether to enable the selected event. Enable/disable
CEID CEID Depends on the format that is set for
the CEID in the item definitions.
You cannot set the CEID to 0.
Event name The event name that is entered by the user. | Single-byte characters: 128
characters max.
Double-byte characters: 64
characters max.
Linked report The RPTID of the report to link to the event. | Maximum number of links: 32

In the SECS/GEM standard collection events, you cannot delete the following collection events, which
are automatically issued by the GEM Services. The Delete Button is disabled for them.

Control State LOCAL
Control State REMOTE
Spooling Activated
Spooling Deactivated
Spool Transmit Failure
Alarm Detected

Alarm Cleared

Limit Zone Transition

NJ-series SECS/GEM CPU Units User’s Manual (W528)
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The Alarm Detected and Alarm Cleared collection events are deleted if the registration of the relevant

alarm is deleted.

Limit Zone Transition collection events are deleted if the limit monitoring target specification is deleted

for the status variable (SV).

The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error message.

Set all of the items.

The entered value is out of the specified
range. [Range: xxxx to yyyy]

As given in the error message.

Set a value within the valid set-
ting range.

A CEID is duplicated.

The value of the CEID is used
for another collection event.

Change the value of the CEID.

An entry may be over the valid input range.
[Valid input range: xx characters or less]

As given in the error message.

Make the setting within the maxi-
mum number of characters.

I Setting Collection Events

The setting procedure for collection events is described below using the Operator Equipment Constant

Change collection event as an example.

The type, CEID, and report variable data for the Operator Equipment Constant Change collection event

are given in the following table.

Type

Collection event

CEID

Report variable data

Equipment constant

Operator Equipment Constant Change | 9

ECID

@ Structure of Operator Equipment Constant Change Message

The message structure for the collection event is shown in the following figure. To set up a collection
event, you must set the variable definition, report definition, and event definition.

<L,3>
<DATAID>
<CEID>

Event definition

' / Report definition
vo<L,2> /
; 1 <RPTID> - Variable definition
: ' <|_‘:|_>____/

<V1> ET

The structure of the Operator Equipment Constant Change message is defined as shown below. In
the variable definition, the ECIDs changed by the operator are registered.

<L,3>
<DATAID>
<CEID>
<L,1>
<L,2>
<RPTID>

ECIDs changed by the operator
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® Setting the Variable Definition

The variable definition in the structure of the Operator Equipment Constant Change message is set.
This variable is used only in the collection event, so a discrete variable is defined. The specifications
of the defined discrete variable are given in the following table.

VID | DVNAME Description Format
307 | ECIDs Changed ECID list L

The following settings are made under Data Definition — Discrete Variable Definition in the List
Menus.

VID, DVNAME, and Description settings

_
@ piscrete Variable (DV) Definition o |[= =]

Format )
U2 ECID=
=
iption List of changed ECIDs

Detailed settines

Farmat

Data zize

Fixed length

Link wariable

Apply

|
Set the format to L and
set the list structure.

Set the format to L and set the list structure. The settings for the list structure are shown below.

List of length-variable data

-
List Structure Definition

ture definition

Geaecos /

Lizt of length—variable data
@

Update

ltem
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The list of length-variable data and item to set are given in the following table.

Type Item name | Number of lists Data size Link variable
List of length-variable data | --- 10 - CHANGE_ECID_NUMBER
Item ECID --- 1 CHANGE_ECID_TABLE

® Report Definition Settings

The report definition in the structure of the Operator Equipment Constant Change message is set.
The specifications of the defined report are given in the following table.

RPTID Report name Linked VID
1 Equipment Constant Changed Report 307

The following procedure is used for the settings on the Report Definition Tab Page accessed from
GEM capability — Event Notification in the List Menus.

Add RPTID 11 (Equipment Constant Changed Report) to the report list.
Enter the PRTID and report name in the report definition.
In the variable list, select VID 307 (ECIDs).

Move ECIDs to the structure.

A WN=

Click the Apply Button.
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The Report Definition Tab Page appears as shown below.

2. Enter the RPTID and report name. 4. Move ECIDs to the structure.

\ /

Control-related Report )
Cperator Sommand lzzued leport name Report of Equipmefit Constant Chanees
LA i e abl

Procezsing-Felated Repart

Processing State Change Reg
Clock Report
Spooling Activated Report

Spoaline Deactivated Repart

Spool Tranemit Falure Report]

Process Program Change

AlarmID
EventLimit

01 | Limit Zone Tranzition Report

[ =———

Acd Delete

| /

1. Add RPTID 11 (Equipment Constant 3. In the variable list, select VID 307 (ECIDs).
Changed Report) to the report list.

sbuag Ajjiqeded N3O LL-8

5. Click the Apply Button.
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® Event Definition Settings

The event definition in the structure of the Operator Equipment Constant Change message is set.
The specifications of the defined event are given in the following table.

CEID Event name Linked RPTID
9 Operator Equipment Constant Change | 11

The following procedure is used for the settings on the Event Definition Tab Page accessed from
GEM capability — Event Notification in the List Menus.

1 Select CEID 9 (Operator Equipment Constant Change) to the event list.
2 Select RPTID 11 (Equipment Constant Changed Report) in the report name list.

3 Move the Equipment Constant Change Report to the event structure.

4  Ciick the Apply Button.

The Event Definition Tab Page appears as shown below.
3. Move the Equipment Constant Change
Report to the structure.
/

' =IrErs |

@l Event Notification

Report definition = Evert definition

Event name
1 |Equipment OFF-LIME Enable event
2 Gontrol State LOGAL
3 |Gontrol State REMOTE
I-.O|.Jer.ator Oomr;nar:{d Ilsslue

|-L|r|l= ed report

i :PI’DCESS arted RPTID Repart name
i |Process Completed =

T : Pracesz Stopped

11 |Process F’rogram(s:i Seled
12 :.r'm.ateri.al .Rec:eived

13 :Material Removed

14 ISpooIing Activated

15 :Spooling Deactivated

16 .Spool Tranzmit Failure
i . f‘f‘iessage .F{ecogn ition

Delete

| /
1. Select CEID 9 (Operator Equipment 2. Select RPTID 11 (Equipment Constant

Constant Change) to the event list. Changed Report) in the report name list.
4. Click the Apply Button.
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8-11-2 Alarm Management

The Alarm Management command is used to set alarm operation and define alarms. Refer to 5-5-11
Alarm Management on page 5-53 for details on alarm management.

The Alarm Management Dialog Box has an Operation Settings Tab Page to define alarm operation and
an Alarm Definition Tab Page to define alarms.

I Operation Settings Tab Page

The Operation Settings Tab Page is used to set the CEID offset when alarms occur and the CEID offset
when alarms are cleared for alarm management.

&4 Alarm Management =rET

Operation settings | Alarm definition

The items that are displayed on the Operation Settings Tab Page are described in the following table ®
along with the meanings and value ranges of the items. ;
m

Item Meaning Range of values §
Configuration §
Offset CEID on The CEID offset of the collection events that | Depends on the format that is set for =3
Alarms Set are issued when alarms occur. the CEID in the item definitions. ‘:<-;
Offset CEID on The CEID offset of the collection events that | Depends on the format that is set for 2
Alarms Clear are issued when alarms are cleared. the CEID in the item definitions. 2

(7]

The error messages that may be displayed on this tab page are described in the following table.

Error message Cause Correction

An entry is empty. As given in the error message. | Set all of the items. (o
The entered value is out of the As given in the error message. | Set a value within the valid setting 5
specified range. [Range: xxxx to yyyy] range. >
The CEID on Alarms Set is duplicated. | The value of a CEID when an Change the values of the CEIDs %_’

alarm occurs is used by another | when alarms occur. =

collection event. §
The CEID on Alarms Clear is dupli- The value of a CEID when an Change the values of the CEIDs §
cated. alarm is cleared is used by when alarms are cleared. g

another collection event.
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8-70

I Alarm Definition Tab Page

The Alarm Definition Tab Page is used to edit, add, and delete alarm definitions.

-
u Alarm Management

The alarm settings that are displayed on the Alarm Definition Tab Page are described in the following
table along with the meanings and value ranges of the settings.

Item

Meaning

Range of values

Alarm definition

Enable alarm | Whether to enable the selected alarm. Enable/disable

ALID ALID Depends on the format that is set for the
ALID in the item definitions.
You cannot set the ALID to 0.

ALCD ALCD 0-63

ALTX ALTX Alphanumerics
The maximum data size is the data size
specified for the ALTX in the item definitions.

CEID on The CEID of the collection event that is issued | This value cannot be changed.

Alarms Set when the alarm occurs.

CEID on The CEID of the collection event that is issued | This value cannot be changed.

Alarms Clear | when the alarm is cleared.
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The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid setting
range.

An ALID is duplicated.

As given in the error
message.

Change the value of the ALID.

The CEIDn on Alarms Set is duplicated.

As given in the error
message.

Change the value of CEIDn when the

alarm occurs.

The CEIDn on Alarms Clear is duplicated.

As given in the error
message.

Change the value of CEIDn when the

alarm is cleared.

The CEID on Alarms Set is out of range.
[Range: xxxx to yyyy]

As given in the error
message.

Change the value of the CEID when
the alarm occurs. If you change the
format of CEID on Alarms Set,
change the item definition.

The CEID on Alarms Clear is out of range.
[Range: xxxx to yyyy]

As given in the error
message.

Change the value of the CEID when
the alarm is cleared. If you change
the format of CEID on Alarms Clear,
change the item definition.

The ALTX exceeds the maximum number of
characters that can be entered. [Maximum: 128]

As given in the error
message.

Specify the ALTX with 128 characters
or less.
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8-11-3 Host Command

The Host Command command on the Remote Control Menu is used to define host command opera-
tion and to define host commands.

Refer to 5-5-12 Host Commands on page 5-56 for details on host commands. The Host Command Dia-
log Box has an Operation Settings Tab Page to define host command operation and a Host Command
Definition Tab Page to define host commands.

I Operation Settings Tab Page

The Operation Settings Tab Page is used to set the operation conditions for host commands, such as
the attributes and the variables to which to pass item information.

&l Host Cormmand

COperation zettings | Ha

{AME list

1E table

The items that are displayed on the Operation Settings Tab Page are described in the following table
along with the meanings and value ranges of the items.

Item Meaning Range of
values
Host command definition
Link variable for S2F41: A link variable to store the value of RCMD."" -
RCMD
Max number of CPNAMEs The maximum number of CPNAMEs that can be received. 0-32

The CPNAME count with the highest number of CPNAMEs of
all the host commands.

Link variable for S2F41:
CPNAME list

A variable to store number of received CPNAMEs.
There are the following two variables.

« CPNAME Count 2
« CPNAME Table™

Link variable for S2F42: error

A variable to store the values of CPNAMEs with CPVAL

CPNAME table errors.’3
Link variable for S2F42: A variable to store the values of CPACKs with CPVAL errors™® | =
CPACK table

*1. A host command cannot be used if link variables are not specified.

*2. The data type is UINT.

*3. Itis an array variable. The array element data type must agree with the format of the CPNAMEs. The number
of array elements exceeds the maximum number of CPNAMEs.

*4. Itis an array variable. The array element data type must agree with the format of the CPACKSs. The number of
array elements exceeds the maximum number of CPNAMEs.

8-72
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The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified
range. [Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid setting range.

The specified maximum number of CPNAMEs
is smaller than the number of already regis-
tered CPNAMEs.

As given in the error
message.

Change the value of the maximum num-
ber of CPNAMEs. Or, delete registered
CPNAMEs.

A link variable is not specified

As given in the error
message.

Specify a link variable.
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I Host Command Definition Tab Page

The Host Command Definition Tab Page is used to edit, add, and delete host command definitions.

p
&l Host Command

~Command definition

Mame

RCMD

CPMNAME
Format

Order fixed

(=@ =]

The command definition items that are displayed on the Host Command Definition Tab Page are
described in the following table along with the meanings and value ranges of the items.

Item Meaning Range of values
RCMD RCMD Alphanumerics
The maximum value is the data size set for
RCMD in the item definitions.
Description A description of the operation of the host Single-byte characters: 128 characters max.
command. Double-byte characters: 64 characters max.
CPNAME
Name CPNAME Alphanumerics
The maximum value is the data size set for
CPNAME in the item definitions.
Omission Specifies whether Host Command Send Selected: Accepted.
(S2,F41) is to be accepted if a CPNAME is Not selected: Not accepted.
not specified.
Order fixed Specifies whether Host Command Send Selected: Accepted.
(S2,F41) is to be accepted if the CPNAMEs | Not selected: Not accepted.
are not in the registered reception order.
CPVAL
Format The format of CPVAL. B, BOOLEAN, A, 11,12, 14, U1, U2, or U4
Data size The data size of CPVAL. When format of CPVAL is B or A: 1 to 120
Other formats: 1
Link variable | A link variable to store the value of CPVAL. ---
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The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error message.

Set all of the items.

The entered value is out of the specified
range. [Range: xxxx to yyyy]

As given in the error message.

Set a value within the valid setting
range.

The reception order cannot be set to fix
for the CPNAME which is set to omit
and for the subsequent CPNAMEs.

As given in the error message.

Set all CPNAMEs after any
CPNAME that is set to allow omis-
sion, so that the CPNAME order is
not fixed.

An RCMD is duplicated.

As given in the error message.

Change the value of the RCMD.

A CPNAME is duplicated.

The value of the CPNAME is
used for another host com-
mand.

Change the value of the CPNAME.

A link variable is not specified

As given in the error message.

Specify the variable to link.

An entry may be over the valid input
range. [Valid input range: xx characters
or less]

The number of characters
entered for RCMD or CPNAME
exceeds the maximum num-
ber of characters.

Change the number of characters in
the RCMD or CPNAME.
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8-11-4 Enhanced Remote Command

8-76

The Enhanced Remote Command command on the Remote Control Menu is used to define
enhanced remote command operation and to define enhanced remote commands. Refer to 5-5-13
Enhanced Remote Commands on page 5-60 for details on enhanced remote commands.

The Enhanced Remote Command Dialog Box has an Operation Settings Tab Page to define enhanced
remote command operation and an Enhanced Remote Command Definition Tab Page to define
enhanced remote commands.

I Operation Settings Tab Page

The Operation Settings Tab Page is used to set the operation conditions for enhanced remote com-
mands, such as the attributes and the variables to which to pass item information.

-

&l Enhanced Remote Command [el®@ =]

Cpwution sasting: | mots command definition

The items that are displayed on the Operation Settings Tab Page are described in the following table
along with the meanings and value ranges of the items.

Item Meaning Range of
values
Enhanced remote command defi-
nition
Link variable for S2F49: RCMD | A |ink variable to store the value of RCMD." -
Link variable for S2F49: A link variable to store the value of OBJSPEC. -—-
OBJSPEC
Max number of CPNAMEs The maximum number of CPNAMEs that can be received. 0-32
The CPNAME count with the highest number of CPNAMEs of
all the enhanced remote commands.
Link variable for S2F49: A link variable to store the number of received CPNAMEs. ---
CPNAME list There are the following two variables.
+ CPNAME Count 2
« CPNAME Table™
Link variable for S2F50: error A link variable to store the values of CPNAMEs with CEPVAL -
CPNAME table errors.™3
Link variable for S2F50: A link variable to store the values of CEPACKSs with CEPVAL -
CEPACK table errors.™

*1. An enhanced remote command cannot be used if the link variables are not specified.
*2. The data type is UINT.
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*3. ltis an array variable. The array element data type must agree with the format of the CPNAMEs. The number
of array elements exceeds the maximum number of CPNAMEs.
*4. Itis an array variable. The array element data type must agree with the format of the CEPACKs. The number
of array elements exceeds the maximum number of CPNAMEs.

The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid setting
range.

The specified maximum number of CPNAMEs is
smaller than the number of already registered
CPNAMEs.

As given in the error
message.

Change the value of the maximum
number of CPNAMEs. Or, delete reg-
istered CPNAMEs.

A link variable is not specified

As given in the error
message.

Specify the variable to link.
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I Enhanced Remote Command Definition Tab Page

The Enhanced Remote Command Definition Tab Page is used to edit, add, and delete enhanced

remote command definitions.

.
& Enhanced Remote Command

Dezcription

Add

~Command definition

CPNAME
MName 0 | Crder fixed Format

(=@ =]

CEPVAL
Lirk variable

The command definition items that are displayed on the Enhanced Remote Command Definition Tab
Page are described in the following table along with the meanings and value ranges of the items.

Item Meaning Range of values
RCMD RCMD Alphanumerics
The maximum value is the data size set for
RCMD in the item definitions.
Description A description of the operation of the Single-byte characters: 128 characters max.
enhanced remote command. Double-byte characters: 64 characters max.
CPNAME
Name CPNAME Alphanumerics
The maximum value is the data size set for
CPNAME in the item definitions.
Omission Specifies whether Enhanced Remote Com- | Selected: Accepted.

mand (S2,F49) is to be accepted if a
CPNAME is not specified.

Not selected: Not accepted.

Order fixed Specifies whether Enhanced Remote Com-
mand (S2,F49) is to be accepted if the
CPNAMEs are not in the registered reception
order.

Selected: Accepted.
Not selected: Not accepted.

CEPVAL

Format The format of CEPVAL.

B, BOOLEAN, A, 1, 12, 14, F4, F8, U1, U2, or
U4

Data size The data size of CEPVAL.

Depends on the format of CEPVAL.

Link variable | A link variable to store the value of CEPVAL.
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The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error message.

Set all of the items.

The entered value is out of the specified
range. [Range: xxxx to yyyy]

As given in the