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Introduction

Thank you for purchasing the SMARTDAC+ Series GX10/GX20/GP10/GP20 (hereafter

referred to as the GX or GP).

This manual explains how to use the GX/GP. Although the display of GX20 is used in this
manual, GX10/GP10/GP20 can be operated similarly.
In this manual, the GX20/GP20 standard type and large memory type are distinguished

using the following notations.

e Standard type: GX20-1/GP20-1
e Large memory type: GX20-2/GP20-2

Options are expressed using optional codes (/oo).
Example: Mathematical function (/MT)

For details on the settings and operation of the PID control module and program control (/
PG option), see the Loop Control Function, Program Control Function (/PG Option) User’s
Manual (IM 04L51B01-31EN), provided as an electronic manual.

For details on other options, see the relevant user’s manuals.

For details on the installation, wiring, and settings of the netwok module (GX90NW) and
PROFINET communication, see the PROFINET Communication User’s Manual (IM
04L51B01-22EN), provided as an electronic manual.

To ensure correct use, please read this manual thoroughly before beginning operation.
The following manuals are provided for the GX/GP.

e Paper Manuals

Manual Title

Manual No.

Description

Models GX10/GX20/GP10/GP20
Paperless Recorder
First Step Guide

IM 04L51B01-02EN

Explains the basic operations of the GX/GP.

*« Downloadable Electronic Manuals

You can download the latest manuals from the following website.
www.smartdacplus.com/manual/en/

Manual Title

Manual No.

Description

Model GX10/GX20/GP10/GP20
Paperless Recorder
First Step Guide

IM 04L51B01-02EN

This is the electronic version of the paper manual.

Model GX10/GX20/GP10/GP20
Paperless Recorder
User’s Manual

IM 04L51B01-01EN

Describes how to use the GX/GP. The communication control
commands and some of the options are excluded.

Model GX10/GX20/GP10/GP20/GM10
Paperless Recorder

Communication Command User’s Manual

IM 04L51B01-17EN

Describes how to use command control communication
functions.

SMARTDAC+ Standard
Universal Viewer User’s Manual

IM 04L61B01-01EN

Describes how to use Universal Viewer, which is a software
that displays GX/GP measurement data files.

SMARTDAC+ Standard
Hardware Configurator User's Manual

IM 04L61B01-02EN

Describes how to use the PC software for creating setting
parameter for various GX/GP functions.

Model GX10/GX20/GP10/GP20/GM10
Multi-batch Function (/BT)
User’s Manual

IM 04L51B01-03EN

Describes how to use the multi-batch function (/BT option).

Model GX10/GX20/GP10/GP20
Advanced Security Function (/AS)
User’s Manual

IM 04L51B01-05EN

Describes how to use the advanced security function (/AS
option).

Model GX10/GX20/GP10/GP20
Log Scale (/LG1)
User’s Manual

IM 04L51B01-06EN

Describes how to use the log scale (/LG option).

Model GX10/GX20/GP10/GP20
EtherNet/IP (/E1) Communication
User’s Manual

IM 04L51B01-18EN

Describes how to use the communication functions through the
EtherNet/IP (/E1 option).

Model GX10/GX20/GP10/GP20
WT Communication (/E2)
User’s Manual

IM 04L51B01-19EN

Describes how to use WT communication (/E2 option).

Model GX10/GX20/GP10/GP20/GM10
OPC-UA Server (/E3)
User’s Manual

IM 04L51B01-20EN

Describes how to use the OPC-UA server function (/E3 option).

Model GX10/GX20/GP10/GP20/GM10
SLMP Communication (/E4)
User's Manual

IM 04L51B01-21EN

Describes how to use SLMP communication function (/E4
option).

Continued on next page
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Manual Title Manual No. Description

Model GX10/GX20/GP10/GP20/GM10/GX90NW
PROFINET Communication
User's Manual

IM 04L51B01-22EN

Describes how to use PROFINET communication function.

Model GX10/GX20/GP10/GP20/GM10
Loop Control Function, Program Operation
Function (/PG Option) User's manual

IM 04L51B01-31EN
option).

Describes how to use PID control and program control (/PG

DXA170
DAQStudio

IM 04L41B01-62EN

Describes how to create custom displays (/CG option).

Notes

* The contents of this manual are subject to change without prior notice as a result of
continuing improvements to the instrument’s performance and functions.

« Every effort has been made in the preparation of this manual to ensure the accuracy of its
contents. However, should you have any questions or find any errors, please contact your

nearest YOKOGAWA dealer.

e Copying or reproducing all or any part of the contents of this manual without the

permission of YOKOGAWA is strictly prohibited.

Trademarks

 SMARTDACH+ is registered trademarks or trademarks of Yokogawa Electric Corporation.
« Microsoft, MS, Microsoft Edge, and Windows are registered trademarks or trademarks of

Microsoft Corporation.

e Core2 Duo is a registered trademarks of Intel Corporation in the United States and/or

other countries.

 Intel Core is a trademark of Intel Corporation in the United States and/or other countries.
e Adobe and Acrobat are registered trademarks or trademarks of Adobe Systems

Incorporated.

« Kerberos is a trademark of Massachusetts Institute of Technology (MIT).

e Google Chrome is registered trademarks of Google LLC.

e Company and product names that appear in this manual are registered trademarks or

trademarks of their respective holders.

e The company and product names used in this manual are not accompanied by the

registered trademark or trademark symbols (® and ™).

Using Open Source Software
This product uses open source software.

For details on using open source software, see Regarding the Downloading and Installing

for the Software, Manuals and Labels (IM 04L61B01-11EN).

QR Code
The product has a QR Code pasted for efficient plant maintenance work and asset
information management.
It enables confirming the specifications of purchased products and user’s manuals.
For more details, please refer to the following URL.
https://lwww.yokogawa.com/qr-code
QR Code is a registered trademark of DENSO WAVE INCORPORATED.

Revisions
December 2012 1st Edition February 2013  2nd Edition May 2013 3rd Edition
May 2014 4th Edition December 2014 5th Edition DecCember 2015 6th Edition
March 2016 7th Edition June 2017 8th Edition June 2018 9th Edition
July 2018 10th Edition September 2018 11th Edition March 2019 12th Edition
December 2019 13th Edition April 2020 14th Edition May 2020 15th Edition
April 2021 16th Edition May 2022 17th Edition September 2022 18th Edition

arch 2023 19th Edition May 2023 20th Edition August 2023 21st Edition

October 2023 22nd Edition September 2024 23rd Edition
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GX/GP Version and Functions Described in This Manual

The contents of this manual apply to the GX/GP with the following release number (see the
STYLE S number) and later and style number (see the STYLE H number) and later.

Model Release Number Style Number
GX10 5 5

GP10

GX20

GP20

GX/GP Versions and Functions

P For the procedure to check the version, see page 2-65 in section 2.3.8, “Displaying the GX/GP System Information”.

Edition Product Addition and Change Refer To

1 Version 1.01 — —

2 Version 1.02 All data display for historical trend has been added. section 2.2.7
A feature that displays the maximum and minimum values section 2.2.7
and the date and time of the data at the left edge of the scale
image has been added.

The password input operation on the operation lock release section 2.9.2
screen has been changed.

An icon for changing the report data on the report screen has  section 2.3.4
been added.

USB flash memory has been added as one of the possible section 2.3.1

alarm data save destinations.

Web application version display has been added to the system
information screen and reconfiguration screen.

section 1.24.2, section 2.3.7

German, French, Russian, Chinese, and Korean have been

added to the available languages.

section 1.18.1

A/D calibration password is no longer initialized when the GX/

GP is initialized.

section 1.24.1, section 5.1.3

Changes have been made to prevent adjustment errors during

touch screen adjustment.

section 5.1.4

3 Version 1.03

Electromagnetic relay type analog input modules have been

added.

section 1.2.1, section 1.6.1, section 1.7.1,
section 1.7.3, section 1.7.4, section 1.8.1,
section 5.1.3, section 5.1.5

A shortcut for the Context menu has been added.

section 2.2.5, section 2.2.6, section 2.2.7,
section 2.3.3,

Icons have been added for scrolling the tab area of the menu

screen.

A swipe feature has been added for selecting channels.

section 1.8.2

4 Version 2.01

Support for GX20/GP20 large memory type and expandable

1/0 has been added.

Support for new modules (current (mA) input, low withstand

voltage relay, and DI/DO) has been added.

section 1.2, section 1.3, section 1.4, section
5.1.2, section 5.1.3

New operators have been added.

section 1.5

Burnout criteria settings have been added.

section 1.7.5

Record confirmation action setting has been added.

section 1.8.1, section 2.1.1

PDF electronic signature has been added.

section 1.11.1

Event action function has been added.

section 1.14

SSL communication function has been added.

section 1.16.2, section 1.16.3, section
1.16.9, section 1.20.5, section 1.21.5,
section 1.25, section 2.4.11

DARWIN compatible communication has been added.

section 1.16.9, section 1.26

Communication command execution using serial bar-codes

has been added.

section 1.17.1

Individual alarm acknowledge has been added.

section 1.18.3, section 2.4.1

Communication command execution using USB bar-codes has

section 1.18.11, section 2.6.3

been added.

Advanced security function (/AS option) has been added section 1.19

Custom display function (/CG option) has been added. section 1.20.6, section 1.21.6
DO channel and internal switch status display has been added. section 2.3.7

User function key has been added. section 2.4.10, section 1.14
Firmware update function has been added. section 5.1.6

Web application function has been added. section 3.1

IM 04L51B01-01EN



GXI/GP Version and Functions Described in This Manual

Edition Product

Addition and Change

Refer To

EtherNet/IP communication (/E1 option) has been added.

EtherNet/IP Communication User’s Manual
(IM04L51B01-18EN)

WT communication (/E2 option) has been added.

Log scale function (/LG option) has been added.

WT Communication User’s Manual
(IM04L51B01-19EN)

Log Scale User’s Manual
(IM04L51B01-06EN)

5 Version 2.02 Display span zoom function has been added. section 2.2.7
Display span modification from the monitor has been added. section 2.2.1
Support for DARWIN compatible serial communication has section 1.17, section 1.26
been added.
Pulse input function for DI channels has been added. section 1.3.1, section 1.7.6
Number of scale divisions for DI channels have been added section 1.3.3
(during pulse input).
6 Version 3.01 Support for pulse input modules has been added. section 1.4
The number of math channels has been increased (GX20-2,  section 1.6
GP20-2: 200 channels)
The number of timers and match time timers has been section 1.14
increased (12).
A new component for custom display (/CG option) has been —
added.
Trend screen fine grid has been added. section 2.2.1
Modbus registers have been added (multi batch support). section 4.5
Alarm level was added as a way to detect alarm notification section 1.17.4
mails.
Settings that can be selected to be initialized have been added. section 1.25
Settings that can be selected to be loaded from setting files section 1.21
have been added.
Customization function has been added for the monitor tree section 1.17.10
display on the Web application.
Support for saving and loading all settings through the Web section 3.1.6
application has been added.
Support has been added for communication security function ——
of DARWIN compatible communication.
Aerospace heat treatment (/AH option) has been added. section 1.28
Multi-batch function (/BT option) has been added. Multi-batch Function User’s Manual (IM
04L51B01-03EN)
OPC-UA server function (/E3 option) has been added. OPC-UA Server Function User’s Manual
(IM 04L51B01-20EN)
SLMP communication (/E4 option) had been added. SLMP Communication User’s Manual (IM
04L51B01-21EN)
7 Version 3.02 Quick setting function was added. Chapter 1 Configuring the GX/GP "What Do
You Want to Configure?”
Read feature of Modbus register (batch related) has been section 4.5.5
added
Description of the port limitation setting of DARWIN compatible section 1.27.1
communication has been added Communication Command User’s Manual
(IM 04L51B01-17EN)
8 Version 4.01 Measurement mode has been added. Section 1.29.3
Support for high-speed Al, 4-wire RTD/resistance modules has Section 1.2
been added.
Support for PID control modules and program control (/PG Section 1.7
option) has been added.
Support for analog output modules has been added. Section 1.5
Logic math function (/MT option) has been added. Section 1.9
Variable constants have been added. Section 1.8.7
Individual settings have been added to initialization. Section 1.29.2
Control event action has been added. Loop Control Function, Program Control
Program control (/PG option) has been added. Function (/PG Option) User’s Manual (IM
04L51B01-31EN).
Support for new modules with DARWIN compatible Section 1.31
communication function has been added. Support for DR
commands has been added.
9 Version 4.02 Calibration correction of communication channel has been section 1.20.4
added. section 1.32
10 Version 4.03 Support for high withstand voltage Al module. section 1.2
11 Version 4.04 5.2.3 Auto restart when a device error occurs has been added. section 5.2.3
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GXI/GP Version and Functions Described in This Manual

Edition Product Addition and Change Refer To
12 Version 4.06 Support for GX/GP firmware version R4.06 (Removed the —
use of Java in the Web application. Added Google Chrome to
supported browsers).
13 Version 4.07 Support for GX/GP firmware version R4.07 (Added data —
integrity for Advanced security function(/AS option). Added
EtherNet/IP communication function.).

14 Version 4.08 Future pen function has been added. section 1.33, section 2.2.11, section 2.3.11
15 Same as Changed the style (H:3 (GX10/GX20/GP10), H:4 (GP20)). —
edition 14
16 Version 4.09 Change the user property (Time set). section 1.24.2
17 Version 5.01 Equipment/quality prediction has been added. section 1.34
18 Version 5.02 Support for PROFINET communication. section 1.35
19 Same as Support for GX90NW KC marking. General Specifications (GX90NW)
edition 18
22 Version 5.03 Support for cross realm authentication function. section 5.2.1
Modbus registers have been added (Latest health score results section 4.5.4
status).
23 Version 5.04 Support for expanded calculation function. section 1.8, section 1.10, section 2.4.5
Support for expanded report function. section 1.17.1
Support for Traditional Chinese. section 1.24.1
Monitor display improvements. section 2.2
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How to Use This Manual

Structure of the Manual

Module Notation

Read the First Step Guide (IM04L51B01-02EN) first to familiarize yourself with the basic
operation of the GX/GP, and then read this manual. For a description of the communication
control command functions and the accompanying software programs—Standard Hardware
Configurator and Universal Viewer—read the respective manuals.

This user’'s manual consists of the following sections.

Chapter Title and Description
1 Configuring the GX/GP
Explains how to configure the GX/GP.
2 Operating the GX/GP
Explains how to operate the GX/GP.
3 Using Network Functions (Ethernet interface)
Explains how to use network functions.
4 Using Modbus Functions (Communicating with Modbus devices)
Explains how to use the Modbus functions.
5 Maintenance and Troubleshooting
Explains how to inspect and calibrate the GX/GP and describes error messages and troubleshooting.
- Appendix

Explains measurement data file size, the types of data that the GX/GP can generate and how to use them, the text file
data format, and so on.

- General Specifications
Provides the specifications of the GX/GP.

Note
e This user’s manual covers information regarding GX/GPs whose display language is English
(language suffix code “E”).

« PFor the procedure to set the display language, see page 1-205 in section 1.24.1, “Setting the
Display Language, Temperature Unit, Decimal Point Type, and Date Format”.

When necessary, the following notations are used to distinguish the GX90XA analog input
modules by type.

Type suffix code Notation
-U2 Universal
-C1 Current (mA)
-L1 Low withstand voltage relay
-T1 Electromagnetic relay
-HO High-speed universal or high-speed Al
-R1 4-wire RTD/resistance
-V1 High withstand voltage

Vi
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How to Use This Manual

Conventions Used in This Manual

Unit
K
k

Markings

A

CAUTION

WARNING
CAUTION
Note

Reference Iltem

>

Denotes 1024. Example: 768K (file size)
Denotes 1000.

Improper handling or use can lead to injury to the user or damage to
the instrument. This symbol appears on the instrument to indicate that
the user must refer to the user’s manual for special instructions. The
same symbol appears in the corresponding place in the user’'s manual
to identify those instructions. In the manual, the symbol is used in
conjunction with the word “WARNING” or “CAUTION.”

Calls attention to actions or conditions that could cause serious or fatal
injury to the user, and precautions that can be taken to prevent such
occurrences.

Calls attention to actions or conditions that could cause light injury
to the user or cause damage to the instrument or user’s data, and
precautions that can be taken to prevent such occurrences.

Calls attention to information that is important for the proper operation
of the instrument.

Reference to related operation or explanation is indicated after this
mark.
Example: P> section 4.1

Conventions Used in the Procedural Explanations

Bold characters

Alal#[1]

Procedure

Explanation

Path

Description

Denotes key or character strings that appear on the screen.
Example: Volt
Indicates the character types that can be used.

[A] uppercase alphabet, [a] lowercase alphabet, symbol,

numbers

Carry out the procedure according to the step numbers. All procedures
are written with inexperienced users in mind; depending on the
operation, not all steps need to be taken.

Explanation gives information such as limitations related the procedure.

Indicates the setup screen and explains the settings.

IM 04L51B01-01EN
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Basic Functions of the GX/GP

Measurement

Recording

The basic functions of the GX/GP includes measurement, recording, display, storage, and
data utilization.

In addition, loop control and program control (/PG option) become possible by installing the
PID control module.

This section provides an overview of each function.

The GX/GP can measure signals from thermocouples, RTD sensor input, DC voltage, On/
Off (voltage-free contact, level), DC current (mA), pulse input and resistance. (The input type
varies depending on the module type.)

The GX/GP samples the signals received through the input modules at a specified scan
interval and performs A/D conversion. These values become the measured values of each
channel.

N
< Temperature

g (sensor)
€L

T DC voltage [
O% Contact >I::> - f\j B 123

Input

JL puise Sampling  AD Measured
conversion value

|—
O DC current (mA) I/0 module
—o0

M- Resistance Y,

Related Setup Items

Item Reference
Scan interval —page 1-120

Data Type

The GX/GP can record two types of measured data: display data and event data (event
only when the measurement mode is set to High speed or Dual interval).

Data sampled at the scan interval is recorded in the internal memory as measured data for
each specified data type (display data and event data).

& Display data I:> Measured data

Measured value at

each scan interval %
Event data |:> Measured data

Data type Measured value at each
recording interval

Dual interval
When the measurement mode is Dual interval, measured data of the channels assigned to
measurement groups are recorded in the internal memory by each measurement group.

Measurement group 1

Measured value at |:|'> Display data I::} M

easured data

each scan interval
Measurement group 2

Measured value at |:> Event data |:> Measured data

each scan interval

Data type Measured value at each

recording interval
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Basic Functions of the GX/GP

Display Data

Display data can be likened to recording to chart paper on conventional pen recorders.
Using the data sampled at the scan interval, the GX/GP records the maximum and minimum
sampling data values within each recording interval (interval determined by the trend
interval [/div]). Detailed data of each sample is not retained, but because the maximum and
minimum data values are recorded, display data expresses the fluctuation range in each
recording interval. In addition, because the number of data values can be reduced, display
data allows long-term data recording to the internal memory.

Display data recording

Recording data

Max.

Min.

|
+— Scan interval Time=—>
€— Recording interval (determined by the trend interval [/div])

The measured data of display data is divided at the interval specified by the saving interval
and saved to files.

Saving interval

_/—/\‘/—\’—/ '[ime

File File File Adding data

Event Data

In the case of event data, the GX/GP records the data sampled at the scan interval at the
specified recording interval.

Event data can be likened to the data acquired using data loggers and the like where data is
sampled at the scan interval (or recording interval). Detailed data is recorded, but the data
size becomes large.

Event data recording

Recording data

[ |
—)‘—_’(—— Scan interval Time —>
—> +€— Recording interval

The measured data of event data is divided at the interval determined by the data length
and saved to files.

Event data can be recorded using the following recording modes.

¢ Free: Records data at all times

« Single: Records data when the trigger condition is met

* Repeat: Records data every time the trigger condition is met

Related Setup Items

Item Reference
File type —page 1-126
Saving interval

Trend interval [/div] (display data) —page 1-111
Recording interval (event data) —page 1-126
Data length

Recording mode

Xiv
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Basic Functions of the GX/GP

Display
Measured data acquired in the internal memory can be displayed on the screen as trend
waveforms, numeric values, bar graphs, and the like. In addition, in accordance with the
application or the situation at the actual site, measured data can be displayed on a custom
display (/CG option) that the user designs using DXA170 DAQStudio.

GROUP 2 2012/12012 1239122 @B | GROUP 2 2121212 1284047 @B -

wacags | o hanne L_001 hannel_005  Channel_009
Ay 0.9869 0.7526 0.5166
52 T e ] v B v
Y . = gawr hannel_002 hannel_006 hanne|_010
. e 0.9283  0.6934]  0.4570
T e v v ¥
= Ry hanne |_003 ‘Channe |_007 hanne L_011
T o 0.8696 0.6346 0.3948
S = o [] v v
i S Y hanne |_004 Channe |_008 hanne |_012
\/ e L Y 0.8107 0.5751 0.3355
wbro B 0085 v Vv v
Trend Digital
RGP 2 2212112 1314187 B ] @ LU HRLE DI - | —
harrwl 001 | Chaseel 002 | Cramwel 268 Craned 004 | Channet 005 || Charnel_00% O I I ! vl T
] TR i _
o oo
l . ]
= Jﬂ@?__:j
hannel 007 | Chenrel 008 Chasel 208 Channe!_310 Channal 011 Charnal_017
2] 1 1 3 1 1
= T e ] ] ]
| i r: E."..-.‘.‘;q 1.5 1 -;‘u_l
tiaew 0 lLwe [FF_— T - — — 3! | . |
Bar graph Multi panel
Custom Display  2018/12/20 15:51:08 agD__ hninmis
-20 -10 0 0 20 30
‘u\u;m gty RECTEMPE |
e by | 1nip/div] 49

Custom display

Trend Display of Display Data

The GX/GP shows display data according to the specified trend interval [/div].

The trend interval is specified as the time span per division of the screen.

For example, if the screen shows 19 divisions, setting the trend interval to 1 min/div will
cause the screen to display 19 minutes of data.

19 div

~
\/

1div
(1 min)

19 minutes
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Basic Functions of the GX/GP

Trend Display of Event Data

The GX/GP shows event data according to the trend interval [/div] that is determined by the

recording interval setting.

The relationship between the recording interval and trend interval [/div] is shown below.

Recording Interval and Trend Interval

Recording interval ims 2ms 5ms 10ms  20ms  50ms

Trend interval 100ms 200ms 500ms 1s 2s 3s

[/div]

Recording interval 100ms 200ms 500ms 1s 2s 5s 10s 15s 20s
Trend interval 5s 10s 15s 30s 1min 150s 5min 450s  10min
[/div]

Recording interval 1min 2min 5min 10min  15min  20min _ 30min

Trend interval 30min 1h 150min 5h 450min ~ 10h 15h

[/div]

When trend interval switching is set to On, you can change between the trend intervals that
are determined by the recording interval setting.
P Refer to page 1-111 in section 1.11.1, “Setting the Trend Interval”

Trend Interval and the Speed of Movement of Waveforms

The trend interval is analogous to the paper feeding speed of pen recorders and the like.
The relationship between the trend interval and the speed of movement of waveforms is

shown below.
GX20/GP20

Recording Interval (Trend interval) 100ms? 200ms? 500ms? 1s? 2s? 3s®
Time corresponding to one dot (ms) 1 2 5 10 20 50
Speed of waveform movement 1107000 553500 221400 110700 55350 22140
(approximation in mm/h)

Recording Interval (Trend interval)  5s® 10s? 15s 30s 1min

Time corresponding to one dot (s) 0.1 0.2 0.5 1 2

Speed of waveform movement 11070 5535 2214 1107 554
(approximation in mm/h)

Recording Interval (Trend interval) 2min 5min 10min 15min _ 20min

Time corresponding to one dot (s) 4 10 20 30 40

Speed of waveform movement 277 111 55 37 28
(approximation in mm/h)

Recording Interval (Trend interval) 30min 1h 2h 4h 10h

Time corresponding to one dot (s) 60 120 240 480 1200

Speed of waveform movement 18 9.2 4.6 2.3 0.9

(approximation in mm/h)

1 50 dots per division
2 100 dots per division
3 60 dots per division

XVi
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Basic Functions of the GX/GP

Saving

GX10/GP10
Recording Interval (Trend interval) 100ms? 200ms? 500ms? 1s? 2s? 3s
Time corresponding to one dot (ms) 1 2 5 10 20 50
Speed of waveform movement 653400 326700 130680 65340 32670 13068
(approximation in mm/h)
Recording Interval (Trend interval)  5s? 10s? 15s 30s 1min
Time corresponding to one dot (s) 0.1 0.2 0.5 1 2
Speed of waveform movement 6534 3267 1307 653 327
(approximation in mm/h)
Recording Interval (Trend interval) 2min 5min 10min 15min___ 20min
Time corresponding to one dot (s) 4 10 20 30 40
Speed of waveform movement 163 65 33 22 16
(approximation in mm/h)
Recording Interval (Trend interval)  30min 1h 2h 4h 10h
Time corresponding to one dot (s) 60 120 240 480 1200
Speed of waveform movement 11 5.4 2.7 1.4 0.5
(approximation in mm/h)

1 50 dots per division

2 100 dots per division

3 60 dots per division
Related Setup Items
Iltem Reference
Trend interval [/div] (display data) —page 1-111
Recording interval (event data) —page 1-126

Data files that are divided at a specific time interval (saving interval) and held in the internal
memory are automatically saved to an SD memory card (when auto save is set to On). Data
files can also be exported to USB flash memory.

Auto save or

manual save
Internal
SD memory card
memory
‘ o ) manual save
GXIGP

USB flash memory

Media FIFO Function

If not enough free space is available when saving a new data file to the SD memory card,
files are deleted in order from the oldest data update date/time to save the new file. This
operation is referred to as FIFO (first in first out).

When saving the data files automatically, you can save the data so that the most recent data
files are constantly retained in the SD memory card. This method allows you to use the GX/
GP continuously without having to replace the SD memory card.

e “
Old Update date New N
< >
- 2 N
Deleted File 1 File 2 File 3 <Saved File 4
= e
Medium
\, J
AN N
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Basic Functions of the GX/GP

Data Utilization

Control

Network Module

Related Setup Items

Item Reference
Saving interval —page 1-126
Auto save —page 1-145
Media FIFO

Measurement data files can be loaded into the standard software (Universal Viewer) to
display trend waveforms and values.

Moreover, data values at the cursor position can be read, statistics (maximum, minimum,
P-P, average, rms) can be calculated, and so forth.

The loaded data can be converted into Excel or text format to be analyzed with other
software applications or used in other ways.

By installing a PID Control Module (GX90UT), you can perform PID control of up to 20 loops
(up to 6 loops for the GX10/GX20-1/GP10/GP20-1). In addition to control loop monitoring
and the control group screen for convenient operation, adjustment using the tuning screen is
available.

Adding the /PG option to the GX/GP main unit allows 99 patterns (up to 99 segments per
pattern) of program patterns to be stored in the main unit. Further, up to 32 time events and
32 PV events can be set for each segment.

Using a network module enables the use of communications such as various industrial
protocols.

XViii
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Chapter 1 Configuring the GX/GP and Viewing the Settings

Setup Guide (Read this first)

GX/GP Setup Procedure

To use the GX/GP, follow the procedure below to configure it.

Configuration flowchart

Set the measurement mode.

T

Make the main unit recognize the modules

(Reconfigure the GX/GP.)

T

Assign channel displays.

Assign automatically Assign manually

T

Initialize

T

Set the date and time.!

L

Configure settings.

Set the measurement mode according to the
measurement conditions.

P> Operation: 1.29.3, “Setting the Measurement Mode”

Connected expandable I/O, GM sub unit, and installed

modules are identified, and the system is reconfigured.

If you change the system configuration, you need to
reconfigure.

P> Operation: 1.29.4, “Reconfiguring the GX/GP”

To assign channel displays (display group settings)
automatically, initialize.
To assign them manually, do it in “Configure settings.”

Channel displays are assigned automatically along
with initialization.
P> Operation: 1.29.1, “Initializing the Settings and the

Internal Memory”

1 If you need to set the time zone or Daylight Saving
Time (DST) or both, do so before setting the date
and time.

Configure the GX/GP settings.
P> See the various settings from section 1.1.
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Setup Guide (Read this first)

Menu Screen

MENU key
MENU

— Shows the standard (home) screen.
A screen of your choice can be assigned to the standard screen.

— Ejects storage media (SD, USB).
— Starts and stops recording.

Starts, stops, and resets computation.

Shows the alarm status.

You can acknowledge alarms.

Facording

GROUP 1
| X = I

Context tab

. Context - ::" = ”'T' ==
a : - e ety u‘:‘-r‘..; . v i

Menu screen

Browse tab

A screen for selecting what items are to be shown.

Select the items to be shown such as the setting menu, measurement data, and
various types of information.

Common menu tab
Shows items that can be controlled globally independent of the currently displayed.

Shows the items that can be displayed and controlled on the currently displayed screen.
The items vary depending on the displayed screen.
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Setup Guide (Read this first)

Setting Screen

Displaying the Setting Screen

1 Ppress MENU.
The menu screen appears.

2 Tap the Browse tab.

3 Tap Setting.
The Setting screen appears.

1 MENU key

MENU

Menu screen

Setting screen

Satting 2017/05/00 16:17:44 I 1 =
Al chaerel settings

B # chamet settens fange »

B o2 crameet sesenms
(=88] 0O channel settings

m Math channel sngs

Elwm 3

Oiptay settings ]

Caibratisn conection »

sbumas ay1 Buimsin pue do/x9 8yl BuLinbiyuo) S

S Loskc math settings
1\ Disslay setsings
P T R—

& reconsng serngs

L s save st

- exn

Basic Setting Screen Operations

When you tap an item on the setting menu shown on the left side of the screen, the
corresponding setup items appear in the area on the right. When a setup item is layered,

tapping the setup item shows the lower layer.
Returns to the higher level.
Shows the item name
of the current level

Setting screen

Setting 017705009 163744 @B ] M Setting 017r0)r00 163901 @ lEE ]
Al charnel settings &= Fange (0001 - DOOL)
Fient-OH
ﬂ Al channel s Fange _@ ﬂ Al channel settings 0001
B o1 croret sod Hiwm . B ot et setinas Lt .
[T 00 channel set Disstay settings b (28] 0 chacnel settings [
Type
m s volt
Math channsl seIBngy Calibrasion conection 3 m Math channsl se1Bngs
Range
= o o 4 w
=g Logic math settings =g Logic math settings
i L] Sean Lower
v 1 M o 1 20000 ¥
\ Disphary settings \ Disphary settings e
o Meawsement sastings i Meassement sastings 2.0000 ¥
Calutain
& Reconsing setengs & Reconsing setengs L
Mpving average
5 vata srve setiing |, tata save sertings onvolt
n
B Exit H B Exit |; i T I
Indicates that there — Change mark  Saves the settings

is a lower level. Appears on items whose

Setup it :
etup item settings have been changed.

Shows the setup items for the item
selected on the setting menu.
When a setup item is layered,
group items are displayed.

Scroll bar display

This appears when there are additional setting menus
or setup items outside the screen display.

Flick to show the setting menus and setup items that
are hidden from the screen.

Setting menu
A setting menu appears.
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Setup Guide (Read this first)

Types of Settings

There are settings that you choose from a list or those that you enter values or character

strings.
For those that you choose from a list, choose a value from the list.

For those that you need to enter a value, set the value using the displayed keyboard.

Then, tap Save to save the setting.

Setting 2007/05/08 16:4057  @PEE
&« Type 10001 - 00011
B 4 cramet sersoss Skip
Bl o crames setunss Vlt
B o0 et settogs 5

B ot cranet sttioss 3
Setting 2017/05/09 16:3931  EBIP 1

iy Lok math
- Range 10001 - O001F -~ .
- 1 oo ‘-(Select from the list )
0001
t al
Bl o1 cnancet setmngs L ot
=Py 2 ==
I o Vol ke, ats save setngs
BB v cnanont setmna —
S5 Lo math S w Gr Exi
Span Lowe:
7\ Display settings — 2.0000 ¥
2,0000 ¥
o ekt e % Saves settings
& Recordng settiogs on
Meving aeiaoe
T Data save settings (ST
on
[ £xn H

4 5 [3

Enter from the
keyboard

Keybord Operation

Caps Lock

Tap the Shift key twice to turn on Caps Lock.
Tap again to turn Caps Lock off.
Initial Caps Caps Lock

Shift —  Shift —®  Shift

CLR Key and DEL Key

The CLR key is initially displayed.

Tap the CLR key to delete all previously entered strings.

When you tap the CLR key or any other key, it changes to the DEL key.

BS CLR —= BS DEL

1-4
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Setup Guide (Read this first)

Basic GX/GP Configuration

Setup Procedure
This section explains the basic GX/GP setup items when the measurement mode is set to
Normal.
In an actual setup, settings other than those shown here need to be configured depending
on the usage conditions.
In addition, settings and values very depending on the measurement mode.

Setup items Main settings
Channel settings of each module
I/O channel settings * Range
e Alarm

* Display settings
« Calibration correction

@

Measurement settings
Measurement settings * Scan interval

* Module operation mode
* A/D integrate

]

@

Measurement data recording settings
Recording settings * File type

 Saving interval

* Recording channel

()

@

) ] Measurement data display settings
Display settings » Trend interval

» Group settings

* Message settings

* Trend settings

« Screen display settings

)

@

Measurement data save settings
Data save settings « Save directory

« File header

« Data file name

* Media save

« File format

(=]
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Setup Guide (Read this first)

Basic Setup

1. I/0O Channel Settings (Al channel setting example)

The procedure for setting the range, display span (display range), alarm, tag display, and
the like of each channel is described below.

Range Setting

Procedure

On the setting menu, tap Al channel settings and then Range.

Setting 017/05/00 163T:44 WEE | = Setting 0170509 16:39:31 @RI
Al charnel. settingy - Range 10001 - 0001}
FinvCH
(B ot e » ] [ [IREp— w1
B o1 et sernes A » o [ e o2
2] 00 channel settings Disglay seitings b » DO chanvel settings o
Ty _3
B v cnanont srsngs Cuibrasisn canection » BB vt chanont st Voll
e L —— )
-3 " ¥ an
Zx, Logie math settng L, Lsgkc math settings
i i Soan Lownt | 5
M\ Disslay serings N\ Disslay setungs 20000 Y
Sean Upper — 6
aad Meamsement settings ol Hesuaement wetting: F.0000 ¥
Calendation
o S p— & recodng witom o
Mzwing sveiage
I Data save settings I, Dsta save setsings /M
ot
> Exit H G Exn

Set the first channel.!
Set the last channel.
Set the input type.
Set the range.

Set the low limit (span lower) to be displayed.

OSORNWN K

Set the high limit (span upper) to be displayed.

1 If the settings are the same for multiple channels, you can set a channel range by specifying the
first channel and last channel, and configure those channels simultaneously.

Alarm Setting (Example of setting level 1)

Procedure

On the setting menu, tap Al channel settings and then Alarm.

Setting 2017/05/00 16:37:44 @i ] a Satlineg J017/05/00 16:45:48 @mELP_
Al chavel settingi - Alwm (0001 - 00011
| FiritCH
ﬂ Al channel settings Fange ¢ n Al channel ettings 0001 - 1
" Lt o
B 01 crarvet sentiogs Hwm 3 I B o1 chanoet setngs oo 2
[ 00 chanet. settings Bisstay settings 3 D4 charel settings L
tn/at 3
& ’ o
Mt chune settngs Calbrasien cenetion » BB vt chanont st 4
Tyoe
i Logic math settings L, Legic muth settings LA
Value 5
M\ Diseiay setsings N\ Disslay setungs Soo0d ¥
Hysimresh
aad Meacement satting: & Menaement seitings 0.0085 ¥
Logang
& hecorsng setng & recodng witom e
st e
I, Data save sottings I, Data save setsings ot
Lewel 2
B= it b E= Exn H save

Set the first channel.

Set the last channel.

Specify On to assign an alarm to Level 1.1
Set the alarm type.

GRANWN K

Set the alarm value.

1 You can set up to four alarms (Level 1 to 4).
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Setup Guide (Read this first)

Display Settings

Procedure

On the setting menu, tap Al channel settings and then Display settings.

Setting 2017/05/00 163744 BEE—] W Eat T R o]
i

AL chammel settings -

| FisnCH
ﬂ Al channel settings Eange b m Al channel. yettings

i
Bl o1 oot seiis aim » » B o craonet s L

[B 00 chanret setings I Blistay settings » I D0 charnel seitings L

Characters
BB v cranomt sorsngs Cabrazisn cenection » BB vt chanont st

e
=g, Logic math settings *k, Legic muth sestings
L o Color
P\ Dissiay setings N\ Disslay setungs Coter
af Hessement sattings o Menarment wing: Zone

Lowee
& Recoisng settings & recodng witom

Uppee
I Data save settiogs I, Dsta save setsings

Srae

- Exit H = Exn

1 Set the first channel.
Set the last channel.
Set the tag characters.

Set the tag number.

GO AN WN

Set the display color.

Display settings 10001 - 00O

000l

0001

m—0>5

100 %

H sae

Numbers are displayed with higher precedence than characters. When a number is
not assigned, the tag characters are displayed. If neither is set, the channel number

is displayed.
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Setup Guide (Read this first)

2. Measurement Settings
Set the scan interval.

Procedure

On the setting menu, tap Measurement settings and then Scan interval.

Setting 0105000 16:4730  ERBEE 1
Measrement settings

N\ Disslay settings Scen Etervat

Sean nterval 1 1
-l settings L]
)
& Arcording witings Valut o0 over-range
Over

I, Data save setengs Setect u
', Batch settingt Waky: Uity L

fiepart setting:
(5 Tiar setings
P et actien
pms, Calbration reminder

. setungs

G Exn H sawve

_Z Set the scan interval.

3. Recording Settings

Specify the settings for recording measured data.
Set the recording conditions for each file type, display data and event data.

Basic Setup

Procedure

On the setting menu, tap Recording settings and then Basic settings.

When the File Type Is Display Data

Setting 2017/05/09 19:11:20 @B 1 B Setting 2017/05/09 16:48:31  @BIE ]
Recordng settiogs - Basic settings
M\ Disptay setengs I Bic setmngs b I M\ Disslay setongs Recordien mete
Fiie type 1
] Mesuremant settings Recording channel seiting ] e Memurement seiings Diaplay
Deplay dats, Trend wavelorm
& Arcudng wition Saving Ptervit 2
in
), ata save seing: I, Data save setengs Record confrmation acton
- Confrmasion wereem
S, Batch settings M Baich settings ot
Report weiting Rrgort setting:
€5 Temar sotings (5 Tiar setings
P Bt action P et actien
pea, Caliration reminder Fp, Calbration reminger
o seteng . setungs
E= Exn H == Exin H sme

1 Tap File type and then Display.

2 Set the interval for saving data files of display data.
The files are divided with the interval specified here.
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Setup Guide (Read this first)

When the File Type Is Event Data

Setting 2017/05/09 19:11:20 @R 1
Fecordng settings

P\ Dspiay swisngs | o seinas

o Mesurement seitngs

| & Pecerden e |

k), ata save setangs

Recerdng channel seiting

A4, Batch settings
Report weiting
€7 Timer sottngs

P Bt action

pn, Calloration. reminger
] seizngy

G Exn

.Z Tap File type and then Event.

b

»

Sefling J01T/05/09 16:49:04 @B 1
- Basic settings
7\ Disslay settings Rncordieg made
Fite toe
amyl Meaurement wisngi s Event 1
Event dats
& Recordeq sevom Recerdng interval 2
. b4
I, Duta save setings FRecerdng made 3

free
1, Batch settingt fats tength 4
n
RArport vetting: Record confemation action
Confrmation sreen

(5 Timer ssttings o

P et actien

py, Calbration reminger
= settngs

G Exn

2 Set the interval for recording event data.

3 Set the mode for recording event data.

sbumas ay1 Buimsin pue do/x9 8yl BuLinbiyuo) IS

4 Set the measurement data length (per file).

Recording Channel Settings

Procedure

On the setting menu, tap Recording settings and then Recording channel settings.

Setting 0170509 19:101:20 @R 1
Fecordng settings

s Dispiay setungs Baic setBngh

o Mesusement vettings Recerding channel settingl

a

Sefling J0LT/05/09 16:49:30 @RI 1
- Recordieg channel settings
n Dhplay data, Trend maveberm
j Display sets
b 50 / 1000 CH 1
Event data

Meusement settn —
o Hews e 50 / 1000 CH 2

= Marual sampie
| [ Recording seitings

& o wiw & 50 / 100 €4 3
), ata save seing: I, Data save settngs
A1, Baich settings A, Baich wetingy

Regert settings Argort settings
€7 Timer sottngs (5 Tiar setings
P Bt action P et actien
pee, Calbration reminder pms, Calbration reminder

4 setengs - setungs

E= Exn E= Exn H save

_Z Set the channels for recording display data.
2 Set the channels for recording event data.

3 Set the channels for recording manual sampled data.

IM 04L51B01-01EN



Setup Guide (Read this first)

4. Display Settings

Specify the measured waveform display settings.

Trend Interval Setting

Procedure

On the setting menu, tap Display settings and then Trend interval.

Setting LI R U B C L | —
Fecordng settings

I/\, Display setengs

_

afl Meaurement setting: Recerding chamnel seiting
& Pecordien ttionn
k), ata save setangs
A\, Batch settings
Report weiting

€5 Temar sotings

P Bt action

pn, Calloration. reminger
sty

B £xn

.Z Set the trend interval [/div].

Group Settings

Procedure

On the setting menu, tap Display settings and then Group settings.

Setting 2017/05/09 16:50:10 @B

Despley settings

|f\, Display setsngs | Trend imterval ¥
ay Meausement setungy I Group wtngs
& Aecedng wening: Message setings »
I, Duta save setangs Teend settings 4

', Batch settingt Soreen display weting

Rrgort setting:
(5 Tiar setings

P et actien

Fp, Calbration reminger
. settngs

B £xn

.Z Set the number of the group to display.

Sefling 017/05/09 165050 @R ] R4
- Trend interval
P\ Disslay settings Trond iterval [fow] Recordien intervall 1
Imin @vl —
el M emant vetsng Trend rate smitching
oit
a Recording w#tting:
I, Duta save setangs
Il Batch settingy
fiepart setting:
(75 Tiomer setigs
P et actien
pms, Calbration reminder
) setungs
= Exn B Sre
Setting 017/05/09 165130 @R ] R4
- Greup vetting.
P\ Disslay settings Geouw mmbee - 1
& Meruaemant seing Group sattings
oriott - 2
& Arcording wetting T
L
Groww name i 3
I, Duta save setangs GROUP 1
e 44
', Batch settingt 10 4 20 CH
Seale imige
fiepart setting: OroH
o
(75 Tiomer setigs Tl
onioH
Lo oft
pms, Calbration reminder Trie e 2
2 setngs On/oH
= Exn B Sore

Set this to On to use the display group of the specified display group number.

2
3 Assign a group name to the display group.
4

Set the channels to display in the display group.
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Setup Guide (Read this first)

Message Settings (registering messages)

Procedure

On the setting menu, tap Display settings and then Trend settings.

Setting

ayl Meuaement selngh

a

& Recordog weiting:

I, Duta save settngs

A, Batch settingy
fiepart setting:

(5 Tiar setings

P et actien

[, Calbration reminder

G Exn

J0LT/0500 16:50:10 RIS 1

gy settings
Trend imerval

Growp Lettings

]I Message settings

Teand settngs

Screen disslay veitings

settngs

Setting

1\ Display settngs

ayl Meuaement selngh

a

& Recordog weiting:

I, Duta save settngs

A, Batch settingy
fiepart setting:

(5 Tiar setings

P et actien

[, Calbration reminder

G Exn

settngs

0170509 16:54:01 @RI 1
- Hessage settngs
Message number

Message
Mussage 1

Message 2
Hestage 3
Hessage 4
Hessage 5
Message 6
Message 7

Message B

—_—1

i

1 Set the message number range (in unit of 10 messages) to set (register) messages.

2 Assign a message to each message number.

Trend settings

Procedure

On the setting menu, tap Display settings and then Trend settings.

Setting

ayl Meuaement selngh

a

& Recordog weiting:

I, Duta save settngs

A, Batch settingy
fiepart setting:

(5 Tiar setings

P et actien

Fp, Calbration reminger

G Exn

J0LT/0500 16:50:10 RIS 1

gy settings
Trend imerval
Growp Lettings

Message settings

=

Screen disslay veitings

settngs

Setting

1\ Display settngs

ayl Meuaement selngh

a

& Recordog weiting:

I, Duta save settngs

A, Batch settingy
fiepart setting:

(5 Tiar setings

P et actien

Fp, Calbration reminger

G Exn

0170509 16:54:36 @RI 1

settngs

« Trend setings
Drection
s —p— 1
Trend dew
o ) 2
Trend line
Hormad 3
]
o4
Scale
Ot
Mot
Valie indeator
Mark
Digit of mark
3 dgns
Fartial
nioH
oft
H sae

.Z Set the direction to display waveforms (direction in which the waveforms flow).

2
3
4

Set the number of grids (4 to 12).

Set the line width of displayed waveforms to Thick, Normal, or Thin.

Set this to On to display new waveforms after clearing the previous waveforms when
recording is started.

IM 04L51B01-01EN
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Setup Guide (Read this first)

Screen Display Settings

Procedure

On the setting menu, tap Display settings and then Screen display settings.

Sefling W017/05/09 16:50:10 ERBIS 1 Sefling I01T/05/09 16:56:57 @RI
Daplay settings - Sereen daplay settings
— n\
) isplay setengs Trens terval b S s ot SN
Direction
P ——— Groep wettings b ] Heaaremant seisings
[Le4)
& Recording it & Record
- g switing Mesage settings » & Frcorang settiog Bigntnes
e o , B owa s seons | i v
Hade
A, Batch settingi I Sorwen display weitings L4 I i
Manitor
Argort settings Tt setioms Ditelay Background
(5 Tiar setings (5 Tiar setings Sacll e
P Event actisn P et action Hump et duplay

[, Calbration reminder
- seting

G Exn

Fp, Calbration reminger
- seizngs

G Exn

.Z Set the bar graph display direction.

5. Data Save Settings
Specify the settings for saving measurement data to files.

Procedure

On the setting menu, tap Data save settings.

Satling 0LTOSDA 16:5T3T GBI 1

\
Mt Display settings
] Meruaemant sisngs

e
& Pecording wtng

|L-$mumum |

A, Batch setting:
Rrgort setting
(¥ Tomer setiogs

P Event actien

py, Calbration reminger
= settngs

G Exn

D O AN WN K

Oats save settings

Save deectory
Drectery name

Fils Bwsar
Characsers

Dats fie name
Stture

Tdantfed swing

Mesia e

Auty v

Meda FIFD

File format

Caterdar dispiay

Vertical | 1

Brighiress 3

— 7 ‘

Fie format

Set the data file header.

Set the name of the data files.

Set the media FIFO.

Set the directory to save data files.

Set the structure of data file names.

Display / Event data

=

Binary |

Set whether to save automatically or manually to the external storage medium.
Auto saving is recommended. To use manual saving, set this to Off.

If set to On, if new files cannot be saved to the external storage medium, files will be
overwritten from the oldest file. If you do not want the files to be overwritten, select

Off.

P For details on media FIFO, see page 1-145 in section 1.15.2, “Setting the Save

Method to Media (Auto save or manual save) and Media FIFO".

7 Set the format of the files to be saved to the external storage medium.
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I What Do You Want to Configure?

1. Measurement Source
You can assign DC voltages, thermocouples, RTDs, and on/off signals based on contacts
and voltages to channels to take measurements. The measurement section is modular, so it
can be expanded as necessary.
Input signals are sampled at the scan interval and converted to measured values through
A/D conversion.

Setting Measurement Conditions (Setting menu: Measurement settings, Dual
interval settings)

Item Reference
Setting the scan interval —page 1-120
Setting the operation mode of a module (Al module: 2ch mode/10ch mode

(universal, current (mA)), 2ch mode/6ch mode (4-wire RTD/resistance), —page 1-121
DI module: normal/remote)

Setting the A/D integration time of an Al module (analog input module) —page 1-123
Setting noise rejection (high-speed Al module and PID control module) —page 1-124
Setting how to detect over-range values —page 1-121
Setting the burnout criteria —page 1-125

When the measurement mode is set to dual interval (Dual interval settings)

Iltem Reference
Setting the scan interval (measurement group 1, measurement group 2) —page 1-138
Setting the module scan intervals —page 1-139

2. Configuring Measurement Channels
You can set measurement conditions for each channel based on the input. You can calculate
the difference between two input values or convert input values to measurement values with
units that suit your purpose.
Alarms can be generated when measured data exceeds or goes below specified values.
Information that indicates alarm occurrence can be shown on the screen. Digital output
channels (DO channels) can be used to transmit relay contact signals.
You can change channel colors and assign tags to channels.

Configuring Analog Input Channels (Setting menu: Al channel settings, Al (mA)

channel)
Source module: Analog input module (GX90XA)

Setting the Range

Item Reference
Input range (type, range, span lower, span upper)

Performing input calculation (delta, linear scaling, square root)
Taking the moving average of input values (suppressing noise)

Setting the reference junction compensation mode (internal, external) —page 1-27
Setting burnout detection

Adding bias to input values

Setting the first-order lag filter (high-speed Al module) —page 1-32
Setting Alarms

Iltem Reference
Setting alarms (type, value, hysteresis, logging, output, alarm delay) —page 1-35

IM 04L51B01-01EN 1-13
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What Do You Want to Configure?

Setting the Display

Item Reference

Setting channel tags (characters, No.)

Setting display colors

Dividing display areas to prevent waveform overlap (setting zones) —page 1-40

Setting the scale display position and divisions

Setting the base position and divisions of the bar graph display

Enabling the partial expanded display —page 1-40
—page 1-115

Displaying the color scale band (band area (in, out), color)

Displaying alarm point marks (mark kind, alarm mark color) —page 1-40

Displaying on/off (1/0) signals with characters (when the range type is DI)

Performing Calibration Correction

Item Reference

Performing calibration correction (linearizer approximation, linearizer bias, —page 1-53

correction factor)

Source module: Digital input module (GX90XD)
Digital input/output module (GX90WD)

Setting the Range

Configuring Digital Input Channels (Setting menu: DI channel settings)

Item Reference
Setting the input range (type, span lower, span upper)

Performing input calculation (delta, linear scaling) —page 1-57
Setting Alarms

Iltem Reference
Setting alarms (type, value, hysteresis, logging, output type, alarm delay) —page 1-58
Setting the Display

Item Reference
Setting channel tags (characters, No.)

Setting Display Colors

Dividing display areas to prevent waveform overlap (setting zones)

Setting the scale display position —page 1-60

Setting the base position and divisions of the bar graph display

Displaying alarm point marks (mark kind, alarm mark color)

Displaying on/off (1/0) signals with characters

Setting the Range
Source module: Pulse input module (GX90XP)

Configuring Pulse Input Channels (Setting menu: Pulse input channel settings)

Item Reference
Input range (type, range, chattering filter, span lower, span upper)

Performing input calculations (delta, linear scaling) —page 1-63
Taking the moving average of input values (suppressing noise)

Setting Alarms

Item Reference
Setting alarms (type, value, hysteresis, logging, output, alarm delay) —page 1-65

1-14
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What Do You Want to Configure?

Setting the Display

Item Reference

Setting channel tags (characters, No.)

Setting display colors

Dividing display areas to prevent waveform overlap (setting zones) —page 1-67

Setting the scale display position and divisions

Setting the base position and divisions of the bar graph display

Enabling the partial expanded display —page 1-40
—page 1-115

Displaying the color scale band (band area (in, out), color)

Displaying alarm point marks (mark kind, alarm mark color) —page 1-67

Configuring Analog Output Channels (Setting menu: AO channel settings)

Source module: Analog output module (GX90YA)
Setting the Range

Item Reference

Setting the range (type, range, span lower, span upper)

Setting the reference channel (channel type, CH number)

Setting preset values —page 1-70

Setting preset actions (at power on, on error, during stop conditions)

Setting the Display

Item Reference

Setting channel tags (characters, No.)

Setting display colors

Dividing display areas to prevent waveform overlap (setting zones) —page 1-74

Setting the scale display position and divisions

Setting the base position and divisions of the bar graph display

Configuring Digital Output Channels (Setting menu: DO channel settings)

Source module: Digital output module (GX90YD)
Digital input/output module (GX90WD)

Setting the Range

Item Reference

Setting the range (type, span lower, span upper, unit)
Setting the action (energize/de-energize, action (and, or, reflash), hold, relay action —page 1-76
on ACK)

Setting the Display

Item Reference

Setting channel tags (characters, No.)

Setting Display Colors

Dividing display areas to prevent waveform overlap (setting zones)
Setting the scale display position and divisions

Setting the base position and divisions of the bar graph display
Displaying on/off (1/0) states with characters

—page 1-80

IM 04L51B01-01EN
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What Do You Want to Configure?

3. Displaying Measured Data
Measured data acquired in the internal memory can be displayed on the operation screen
as trend waveforms, values, or bar graphs. In addition, in accordance with the application or
the situation at the actual site, measured data can be displayed on a monitor screen (custom
display (/CG option)) that the user designs using DXA170 DAQStudio. A list of alarm
conditions can be displayed.

GRONF 2 i E PRI TR L — GROUP 2 i e PRI —
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- T [ o.gass_r o.;vszsi‘ 0.5166
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e AT hanne L_004 Channe |_008 hanne |_012
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Trend Digital
GROUP 2 e PR | o — |
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Custom display
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What Do You Want to Configure?

Configuring the display settings (Setting menu: Display settings)

4. Saving Data

Setting the Trend Interval

Item

Reference

Setting the trend interval (/div)

Using the second trend interval

—page 1-111

Configuring the Display

Item

Reference

Setting the bar graph display direction, LCD brightness, view angle (GX10/GP10
only) and backlight saver

Setting the monitor background color, scroll time, and jump default display

Setting the first weekday of the calendar display

Enabling changes to each value (alarm values, DO output operation) from the
monitor display

—page 1-118

Setting Trend Display Conditions

Item

Reference

Setting the trend display direction, trend line, and grid

Clearing displayed waveforms when recording starts

Configuring the trend scale settings (digit, value indicator, digit of mark)

Enabling the trend partial expanded display

Setting the message writing feature for power failures and trend interval changes
(power-fail message, change message)

—page 1-115

Setting Display Groups

Item

Reference

Setting group names and channels

Displaying the scale using the scale image you created

Displaying lines at specified positions in the waveform display range (trip line)
(trend display)

—page 1-112

Setting messages

Item

Reference

Setting messages

—page 1-114

Measured data is recorded to internal memory. Recorded measurement data can be

automatically saved to an SD memory card or retrieved on a USB flash memory device.

Al channels, DI channels, DO channels, math channels, communication channels as well as
information such as reports, alarms, messages, and time stamps are saved.

» » SD memory card

USB flash memory

IM 04L51B01-01EN
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What Do You Want to Configure?

Setting Recording Conditions (Setting menu: Recording settings, Dual interval
settings)
Item Reference
Setting the type of recording data (display data, event data)

Setting the interval for saving data files of display data
Setting the recording interval of event data, recording mode (free, trigger), and

o —page 1-126
recording time.
Setting the record confirmation screen (record start, record stop) display for when
the START/STOP key is used
Setting the measurement data (display data, event data, manual sampled data) —page 1-134

channels to record (IO channel, math channnel, communication channel)

When the measurement mode is set to dual interval (Dual interval settings)

Item Reference
Setting the recording interval of event data, recording mode (free, trigger), and
recording time.

Setting the channels on which to record event data (Measurement group 1,
measurement group 2) and manual sampled data (I/O channel, Math channel, —page 1-141
Communication channel)

—page 1-139

Setting Conditions for Saving Data Files (Setting menu: Data save settings)

Item Reference
Setting the data file’s save directory, file header, and data file name —page 1-142
Setting how to save data files to the storage medium (auto save, manual save)
Configure the GX/GP so that when there is no free space on the storage medium

during auto saving, files are deleted in order starting with the oldest file and new —page 1-145

files are saved. (Media FIFO)

Setting the file format of display data and event data (binary, text) —page 1-148
Setting the Batch Function (Setting menu: Batch settings)

Item Reference

Enabling the batch function and setting the lot number digits and auto

incrementation —page 1-149

Setting batch text

5. Event Action Function
The event action function is used to execute a specified action when certain events occur.
For example, you can use the event action function to do the following:
a) Start recording when the remote control input (DI channel) turns on.
b) Record a message when an alarm occurs.
c) Create a record file at a specific time.

Configuring the Event Action Function (Setting menu: Event action)

Iltem Reference
Configuring the event action —page 1-163
Event action examples —page 1-171

Setting Timers (Setting menu: Timer settings)
Item Reference
Setting timers (type (relative timer, absolute timer), interval, action on math start,
reference time)
Setting the match time timer (type, timer match condition, timer action) —page 1-161

—page 1-160
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What Do You Want to Configure?

6. Computation and Report Functions (/MT option)

You can use math channels to write expressions that refer to measured data and math data

as variables.

The maximum or minimum value in measured data recorded over a day or the sum of the

measured data recorded over a day can be recorded.

Setting Expressions

Setting Math Channels (/MT option) (Setting menu: Math channel settings)

Item Reference

Setting expressions (expression, decimal place, span (upper, lower), unit)

Setting the TLOG computation (timer type, timer No., sum scale, reset) —page 1-84

Performing rolling average

Setting the F-Value conditions —page 1-87

How to write expressions —page 1-91

Setting constants to use in computation —page 1-103

Setting Alarms

Iltem Reference

Setting alarms (type, value, hysteresis, logging, output, alarm delay) —page 1-99

Setting the Display

Iltem Reference

Setting channel tags (characters, No.)

Setting display colors

Dividing display areas to prevent waveform overlap (setting zones) —page 1-100

Setting the scale display position and divisions

Setting the base position and divisions of the bar graph display

Enabling the partial expanded display —page 1-100
—page 1-115

Displaying the color scale band (band area (in, out), color) _page 1-100

Displaying alarm point marks (mark kind, alarm mark color) pag

Setting Constants

Item Reference

Setting constants to use in computation —page 1-103

Setting Variable Constants to Use in Computation —page 1-104

Setting the Computation Operation

Item Reference

Setting error displays (+over, —over)

Starting recording and computation simultaneously —page 1-83

Setting how to process computation overflow data

Setting Internal Switches

Iltem Reference

Setting internal switch types (alarm, manual), action (and, or) —page 1-210

Configuring the Report Function (/MT option) (Setting menu: Report settings)

Item Reference
Setting the report type, creation time, data type, file type (combine, separate), and _page 1-152
report template output (Excel, PDF, printer) pag
Setting the PDF electronic signature —page 1-152
Setting the channels to output reports —page 1-155
Using the report template function —page 1-157

IM 04L51B01-01EN
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What Do You Want to Configure?

Configuring Logic Math Settings (/MT option) (Setting menu: Logic math

Item

Reference

Configuring Logic Math (Output, calculation expression)

—page 1-105

Configuring Elapsed Time Calculation

Configuring Elapsed Time Calculation (Setting menu: Elapsed time calculation

Item Reference
Setting the elapsed time —page 1-108
Setting the Action

Item Reference
Setting the action settings —page 1-108

7. Configuring System Settings

You can change the displayed language, date and time, network printer settings, operation

sound, warning sound, etc.

Configuring System Settings (Setting menu: System settings)

Setting the Displayed Language, Temperature unit and Decimal Point Type

Item

Reference

Setting the displayed language, Temperature unit and decimal point type (point,

comma)

—page 1-205

Setting the Date and Time, Time Zone, Time Adjustment Function, and DST

(Daylight saving time)

Item Reference
Setting the date and time —page 1-26
Setting the time offset from Greenwich Mean Time (time zone)

Setting the function that gradually adjusts the time when the time is changed in the —page 1-207
middle of recording

Setting the date format —page 1-205
Setting the DST (daylight saving time) —page 1-207

Setting the FAIL Output and Instrument Information Output (/FL option)

Iltem Reference
Setting the FAIL output and instrument information output —page 1-211
Configuring the Printer
Iltem Reference
Setting the printer output conditions (IP address, paper size, paper orientation,

f . ) " —page 1-213
resolution, number of copies, snapshot, fit to page size)
Configuring the Sound and LED Settings
Item Reference
Enabling touch and warning sounds _paqe 1-214
Displaying alarm status with LEDs pag
Setting Instrument Tags
Item Reference
Setting the GX/GP’s instrument tag and instrument tag No. —page 1-214
Setting Comments to Setting Files
Item Reference
Setting comments to setting files —page 1-215
Setting USB Input Devices
Item Reference

Setting USB input devices (keyboard type, execution of communication commands —page 1-216

using bar codes)
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What Do You Want to Configure?

Setting the Alarm Basic Operation (Setting menu: System settings)

Item Reference
Setting the interval for calculating the rate of change for rate-of-change alarms
(decrease, increase) —page 1-206

Setting the alarm display hold/nonhold and individual alarm ACK operation

8. Security Function

You can set the lock function to prohibit tap operations and also allow only registered users
to operate the GX/GP.

Configuring the Security Function (Setting menu: Security settings)
Basic Settings

Item Reference
Applying security features to tap operation and communication (login, ope lock)

Automatically logging out users when there is no tapping activity for a specified —page 1-220
time (login)

Setting items to lock the operation of (ope lock) —page 1-221
Reqgistering users (administrators, users) (login) —page 1-224
Setting user limitation conditions (login) —page 1-225

9. Communication Function

You can use the communication interface (Ethernet or serial) to perform the following
operations.

« Configure and operate the GX/GP.

e Monitor the GX/GP measured data.

« Retrieve files on the external storage medium of the GX/GP.

< Automatically transfer measurement data files to an FTP server.

« Monitor and configure the GX/GP through a Web browser.

« Transmit e-mails to specified addresses when alarms and other events occur.

* Read data from a device connected to the network or write GX/GP data.

Control operation, configure,
~_ and monitor measured data

«

View on a Web browser
A -

- »~
= 0o E-mail transmission PC
GX/GP .
Ethernet
Read/write data ¢ T Automatically transfer ¢
measurement data files
T r e
o =
B2l
(o] (o] o EI Eg
o

FTP Server

Configuring the Ethernet Communication Function (Setting menu:
Communication (Ethernet) settings)

Configuring Basic Settings

Item Reference

Automatically obtaining the IP address (DHCP) or setting it manually

Automatically obtaining the DNS server addresses or manually setting them

(primary, secondary, domain suffixes) —page 1-183
Setting the host information

Registering the host name

IM 04L51B01-01EN
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What Do You Want to Configure?

Configuring the FTP Client Function (File transfer from the GX/GP using FTP)

Item Reference
Enabling the FTP client function and setting the files to transfer
Delaying data transfers to the FTP server (transfer wait time)
Setting SSL encryption on data sent via FTP

Setting the destination server (primary, secondary)

—page 1-185

Configuring the SMTP Client Function (E-mail transmission)

Item Reference
Setting the user authentication method

Setting SSL encryption on data sent via SMTP
Setting the SMTP server

Setting the POP3 server

Setting the e-mail transmission conditions (recipients, subject, header, cause, etc.) —page 1-188

—page 1-187

Configuring the SNTP Client Function (Time synchronization via
communication)
Item Reference

Configuring the SNTP server
Setting the query operation (interval, timeout, time adjust on start action)

—page 1-191

Configuring the Modbus Client Function (External device connection via
Modbus protocol; /MC option)
Item Reference

Enabling the Modbus client function and configuring basic settings (communication
interval, recovery action, keep connection)

Configuring the destination server —page 1-192
Setting the commands to transmit (type, data type, register, etc.)

Limiting the Connection to the Modbus Server (GX/GP)

Item Reference
Limiting the connection to the Modbus server (GX/GP) —page 1-196

Configuring the Operation of the Server Functions

Item Reference
Setting the operation of the server functions (keep alive, timeout, FTP server output

directory format, Modbus server delay response) —page 1-195
Setting the Server Functions to Use

Iltem Reference
Setting the server functions to use (FTP, HTTP, SNTP, MODBUS, GENE) —page 1-197
Setting SSL encryption on data sent and received by the FTP server and HTTP

server

Setting DARWIN compatible communication

Configuring the Serial Communication Function (/C2 and /C3 options) (Setting
menu: Communication (serial) settings)

Configuring Basic Settings

Item Reference
Configuring the serial communication function (normal, Modbus master, Modbus
slave, execution of communication commands using bar codes)

Setting communication conditions (baud rate, parity, handshake, etc.)

Setting auto logout

—page 1-201

Configuring the Modbus Master Function

Item Reference
Configuring the Modbus master function (communication interval, communication
timeout, gap between messages, recovery action)

Setting the Modbus master transmission commands (type, data type, register, etc.) —page 1-204

—page 1-203
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What Do You Want to Configure?

Setting Communication Channels (/MC option) (Setting menu: Communication

channel settings)

10. Miscellaneous

Item Reference
Setting communication channels (decimal place, span (upper, lower), unit)
Replacing values with preset values when communication data is not updated for a —page 1-174
specified time period (watchdog timer function)
Setting Alarms
Item Reference
Setting alarms (type, value, hysteresis, logging, output, alarm delay) —page 1-176
Setting the Display
Iltem Reference
Setting channel tags (characters, No.)
Setting display colors
Dividing display areas to prevent waveform overlap (setting zones) —page 1-177
Setting the scale display position and divisions
Setting the base position and divisions of the bar graph display
Enabling the partial expanded display —page 1-177
—page 1-115

Displaying the color scale band (band area (in, out), color) _page 1-177
Displaying alarm point marks (mark kind, alarm mark color) pag
Performing Calibration Correction
Item Reference
Performing calibration correction (linearizer approximation, linearizer bias, —page 1-180
correction factor)

Setting the Network Module (Setting menu: NW module settings)
Item Reference
Setting PROFINET module —page 1-295

Saving Settings to External Storage Media (Save settings)
Item Reference
Saving setting parameters —page 1-241
Saving scale images —page 1-242
Saving report templates (/MT option) —page 1-244
Saving program patterns —page 1-247
Saving profile trend (with /MC option) (release number 5 and later) —page 1-248
Saving predictive detection model (release number 5 and later) —page 1-249
Saving setting parameters, scale images, report templates, trusted certificates —page 1-245
(release number 2 and later), custom display (/CG option) (release number 2 and
later), program pattern (/PG option) (release number 4 and later), profile trend (with
/MC option) (release number 5 and later),and predictive detection model (release
number 5 and later) at once
Saving trusted certificates —page 1-245
Saving custom displays (/CG option) —page 1-245

IM 04L51B01-01EN
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What Do You Want to Configure?

Loading Setting Files into the GX/GP from External Storage Media (Load

settings)

Item Reference

Loading setting parameters —page 1-226

Loading scale images and clearing them from the screen —page 1-228

Loading report templates (/MT option) —page 1-230

Loading and deleting trusted certificates (release number 2 and later) —page 1-232

Loading and deleting custom displays (/CG option) (release number 2 and later) —page 1-234

Loading and deleting program patterns (/PG option) (release number 4 and later) —page 1-236

Loading profile trend (/MC option) (release number 5 and later.) —page 1-238

Loading predictive detection model (/MC option) —page 1-239

Loading setting parameters, scale images, report templates, trusted certificates —page 1-240

(release number 2 and later), custom display (/CG option) (release number 2 and

later), program pattern (/PG option) (release number 4 and later), multi batch

settings (/BT option) (release number 3 and later), profile trend (with /MC option)

(release number 5 and later), and predictive detection model (release number 5

and later) at once

Listing files that are on the external storage medium —page 1-251

Formatting the external storage medium —page 1-252
Setting the Measurement Mode

Iltem Reference

Setting the Measurement Mode —page 1-258

Initializing, Reconfiguring, and Adjusting the Touch Screen (Initialization and
reconfiguration)

Iltem Reference
Initializing the settings and internal memory —page 1-253
Reconfiguring the GX/GP —page 1-260
Adjusting the Touch Screen —page 5-18

Creating Keys, Managing Certificates, Viewing Certificates, and Removing
Certificates

Using the Aerospace Heat Treatment (/AH option) (Release number 3 and later)

Item Reference
Enabling the encryption function —page 1-262
Creating keys —page 1-262
Configuring certificate management (creating self-signed certificates, creating —page 1-263
certificate signature requests (CSRs), installing certificates, and installing

intermediate certificates)

Viewing certificate details and removing certificates —page 1-266

Item Reference
Setting the calibration reminder —page 1-276
Setting calibration correction (linearizer approximation, linearizer bias, correction

—page 1-53

factor (release number 3 and later))

Setting the Future Pen Function (Release number 4 (varsion 4.08) and later)

Item

Reference

Setting the future pen function

—page 1-283

Setting the Equipment/Quality Prediction (Release number 5 and later)

Iltem Reference

Setting the predictive section —page 1-290
Setting the health monitor function —page 1-291
Setting the profile function —page 1-292
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Quick Setting Function (GP10/GP20, Release number
3 (Version 3.02) and later)

In Quick setting, a minimal setup menu for data collection is displayed.
Quick setting allows you to collect data quickly.

Display example of the quick settings Display example of the standard settings
Settir 200570201 14:10:00 e . Settir 200500204 110337
Al channel .-elma Al mm‘-elma

B ¢ et settnss Hange » B 4 chames setons Hange »
Bl o chomes settionsn awm b Bl ot ctomet setson aem b
[ [y — B % ot seis Serta settogs »
AV — -~ [Pp——— Citarton corecton »
& Fecuding settiegs M Desslay setangs

O E—

& recocding ettiogs

ke, cats srve setsngs
G £xit G e

Switching between Standard Settings and Quick Settings
Press MENU, and tap the Browse tab and then Setting. Tap the Quick setting tab or
Standard setting tab to switch between the two modes.

Tab Function

Quick setting The display is switched from standard settings to quick settings.
When switched to quick settings, the characters “Quick setting” turns
blue.

Standard setting The display is switched from quick settings to standard settings.
When switched to standard settings, the characters “Standard setting”
turns blue.

« If the GP10/GP20 is shut down when quick settings are displayed, the next time it is
started, quick settings will be displayed.

Note

» If items whose settings have been changed are unsaved, unless you cancel the settings, you
will not be able to switch between standard settings and quick settings. Save the settings before
switching between the two.

» If the advanced security function (/AS) is enabled (On), quick settings are disabled (Quick
setting and Standard setting are not displayed).

Quick Setting Display
The following items are displayed in quick settings.

Display item Description

10 channel > Range Configure settings related to the range of each 1/O channel.

Input channel > Alarm Configure settings related to the alarm of each Input channel.

Display settings Set the trend interval. This does not appear when the file type is set to
Event (default value).

Recording settings Set the save interval of display data, recording interval of event data,
and so on.

Dual interval Configure settings related to recording by measurement groups (when

the measurement mode is set to dual interval).

For details on the settings, see the description of the settings explained in this chapter.

IM 04L51B01-01EN
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1.1 Setting the Date and Time

Set the date and time.

If you need to set the time zone or DST (Daylight Saving Time) or both, do so before setting

the date and time.

P See page 1-207 in section 1.24.4, “Setting the Time Zone, Gradual Time Adjustment, and

Daylight Saving Time”

GX/GP:MENU key > Universal tab > Date/Time setting
Web application: Operation tab > Date/Time setting

Setup Iltem Selectable Range or Options

Default Value

Date 2001 to 2035

Time

Date/time Settings
Set the date using the calendar and the time.

Procedure

1 Tap the Date tab. Use the switch icons to set the Year and Month.

The year and month are set.

Date tab
Time tab
Switch the year Switch the month

The content of the screen varies depending on the Date format setting.
P> See page 1-205 in section 1.24.1, “Setting the Display Language, Temperature Unit,

Decimal Point Type, and Date Format”

2 Tap the Time tab. Enter the time using the keyboard, and tap OK.

The time is set.

Operation complete
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1.2

1.2.1

Configuring Al Channels (Analog (including DI)
input) channels and Al (mA) channels

Set the Al channels’ and Al (mA) channels’ input range, alarm, display, and calibration
correction.
Set the necessary setup items in order from the top.

Setting the Range

GX/GP: MENU key > Browse tab > Setting > Setting menu Al channel settings or Al (mA)
channel settings > Range
Web application: Config. tab > Al channel settings or Al (mA) channel settings >
Channel range (display example: 0001-0010) > Range
Hardware configurator: Al channel settings or Al (mA) channel settings > Channel range

(display example: 0001-0010) > Range

sbumas ay1 buimsin pue d9/x9 ayi Buunbiyuod E

Setup Item Selectable Range or Options Default Value
First-CH Al channel —
Last-CH Al channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module

configuration.
Range
Setup Iltem Selectable Range or Options Default Value
Type © Skip, Volt*¥GS (general signal)*/TC Volt
(thermocouple)*/RTD (resistance
temperature detector)® 4/DI (contact,
voltage level)®, current (0 to 20 mA),
GS (4 to 20 mA) (general signal)®,
resistance’
Range* See “Range Details.” See “Range Details.”
Span Lower 8 Numeric value (depends on the range) —2.0000
Span Upper & Numeric value (depends on the range) 2.0000
Calculation © Off, Delta, Linear scaling, Square root, Off
log input®, pseudo-log input®, linear-log
input®
Reference channel ? Number (1/0 channel number) —

1 Cannot be specified for the electromagnetic relay type (Type suffix code -T1), low withstand
voltage relay type (Type suffix code -L1) or high withstand voltage type (Type suffix code -V1)
analog input module.

Appears when Calculation is set to Delta.

Appears for Al (mA) channels.

Does not appear for Al (mA) channels.

Appears on models with the log scale (/LG) option when the range type is Volt.

The default values of Al (mA) channels are GS for Type, 4.000 for Span Lower, 20.000 for Span
Upper, and Linear scaling for Calculation.

Appears for 4-wire RTD/resistance type channels

o OThAs WN

~

Type

Set the input signal type.

Options Description

Skip Not measured.

Volt, GS, TC, RTD, DI, Input type. Represents DC voltage, GS (0.4-2V, 1-5V inputs), thermocouple,
current (0 to 20 mA),  RTD, ON/OFF input, current (0 to 20 mA), GS (4 to 20 mA general signal), and
GS (4 to 20 mA), resistance, respectively.

Resistance

IM 04L51B01-01EN
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Note

For the channels in which
type to Skip.

you are not using an electromagnetic relay type module, set the range

Range
Set the input type range.
Range Details

Type Range Selectable Range Default Value Notes
Volt 20mV —20.000 mV to 20.000 mV_2V
(DC voltage) 60mV —60.00 mV to 60.00 mV
200mV —200.00 mV to 200.00 mV
v —1.0000 V to 1.0000 V
2V —2.0000 V to 2.0000 V
6V —6.000 V to 6.000 V
20V —20.000 V to 20.000 V
50V —50.00 V to 50.00 V
100V —100.00V to 100.00V For the high-speed
universal type
DI LVL (level)  On (1)/off (0) (voltage) LVL On: 2.5V or higher

DI (contact)

On (1)/off (0) (contact)

Off: 2.3 V or less

GS 0.4-2V 0.3200 V to 2.0800 V 1-5V
(general signal) 1-5V 0.800 V to 5.200 V
DC current — 0.000 mA to 20.000 mA —
(0 to 20 mA)
GS — 3.200 mAto 20.800 mA  —
(4 to 20 mA)
TC R 0.0to 1760.0°C K Type R
(thermocouple) S 0.0to 1760.0°C Type S
B 0.0 to 1820.0°C Type B
K —270.0 to 1370.0°C Type K
K-H —200.0 to 500.0°C Type K (high precision)
E —270.0 to 800.0°C Type E
J —200.0 to 1100.0°C Type J
T —270.0 to 400.0°C Type T
N —270.0 to 1300.0°C Type N
W 0.0 to 2315.0°C Type W
L —200.0 to 900.0°C Type L
U —200.0 to 400.0°C Type U
WRe3-25 0.0 to 2320.0°C Type WRe (WRe3-25)
PLATINEL  0.0to 1395.0°C
PR20-40 0.0 to 1900.0°C
KpvsAu7Fe 0.0 to 300.0K Kp vs Au7Fe
NiNiMo 0.0t0 1310.0°C
WWRe26 0.0 to 2320.0°C W/WRe26
N14 0.0 to 1300.0°C Type N(AWG14)
XK —200.0 to 600.0°C XK GOST
RTD Pt100 —200.0 to 850.0°C Pt100
(resistance Pt100-H —150.00 to 150.00°C Pt100 (high resolution)
temperature JPt100 —200.0 to 550.0°C
detector) JPt100-H —150.00 to 150.00°C JPt100 (high resolution)
CulOGE —200.0 to 300.0°C CulO(GE)
CulOLN —200.0 to 300.0°C Cul0 (L&N)
CulOWEED -200.0 to 300.0°C Cul0 (WEED)
CulOBAILEY —200.0 to 300.0°C Cul0 (BAILEY)
Cul0a392  —200.0 to 300.0°C Cu10: a = 0.00392 at 20°C
Cul0a393  —200.0 to 300.0°C Cu10: a = 0.00393 at 20°C
Cu25 —200.0 to 300.0°C Cu25: a = 0.00425 at 0°C
Cu53 —50.0 to 150.0°C Cu53: a =0.00426035 at 0°C
Cul00 -50.0 to 150.0°C Cu100: a = 0.00425 at 0°C
J263B 0.0 to 300.0K J263*B
Ni100SAMA —200.0 to 250.0°C Ni100(SAMA)
Ni100DIN —60.0 to 180.0°C Ni100(DIN)
Ni120 —70.0 to 200.0°C
Pt25 —200.0 to 550.0°C

Continued on next page
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Type Range Selectable Range Default Value Notes
RTD Pt50 —200.0 to 550.0°C Pt100
(resistance Pt200WEED -100.0 to 250.0°C Pt200(WEED)
temperature CuloG —200.0 to 200.0°C Cul0 GOST
detector) Cu50G —200.0 to 200.0°C Cu50 GOST
Cul00G —200.0 to 200.0°C Cul00 GOST
Pt46G —200.0 to 550.0°C Pt46 GOST
Pt100G —200.0 to 600.0°C Pt100 GOST
Pt500 —200.0°C to 850.0°C For the 4-wire RTD/
Pt1000 —200.0°C to 850.0°C resistance type
Resistance 20Q 0.000Q t020.000Q 200Q For the 4-wire RTD/
200Q 0.00Q to 200.00Q resistance type
20000 0.0Q to 2000.0Q

Span Lower, Span Upper
Set the input range. The selectable range varies depending on the range setting.
For the selectable ranges, see “Range Details.”

Note

* You cannot set the same value to Span Lower and Span Upper.

Calculation
When performing input calculation, set the calculation type.

e Linear scaling

Converts the unit to obtain the measured value.
10 V———> — 300°C

Input value Measured value

ov —— -100°C
¢ Delta

Difference calculation. The measured value of the channel is set to the difference with
respect to the measured value of the reference channel.

Measured value on the reference channel

Note

Difference calculation is executed even if the input type or range is not the same between the

difference calculation channel and the reference channel.

Differences in the decimal place is considered but the difference in the unit is ignored in the

calculation. Then, the decimal place and the unit of the difference calculation channel are applied.

Example 1: If the input value of the difference calculation channel is 10.00 and the measured value
of the reference channel is 100.0, the calculated result is 10.00 — 100.0 = —90.00.

Example 2: If the input value of the difference calculation channel is 10.00 V and the measured
value of the reference channel is 5.00 mV, the computed result is 10.00 V — 5.00 mV =
5.00 V.

When the measurement mode is set to Dual interval

The measurement and computational processing between measurement groups is not
synchronized. As such, if a difference calculation channel and the reference channel are in different
measurement groups, it is indefinite as to which measured value of the reference channel in time
will be used for the difference calculation.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

¢ Square Root

Takes the square root of the input value and converts the unit to obtain the measured

value.

In a differential pressure flowmeter, the output signal is proportional to the square of the

flow rate. Therefore, to measure on a recorder, square rooting is required.

b B
mpuvase) |, [ ]— p
a /\

A

X—a
X=(B-A) | —— +A
b-a

Reference channel

B

L1

/

A

a

Set the reference channel for the difference calculation.

You cannot specify an AO channel.

Scalet!

Setup Item Selectable Range or Options Default Value
Decimal Place 0,1,2,3,4,5 2

Scale Lower —999999 to 999999 0.00

Scale Upper —999999 to 999999 100.00

Unit Character string (up to 6 characters, Alal#aly —

1 Appears when math is set to Linear scaling or Square root.

Decimal Place

Set the decimal place of the scale for linear scaling and square rooting.

Span Lower, Scale Upper

Assign values to the results of unit conversion of linear scaling and square rooting.

Note

* The GX/GP converts measured values to values within the range set by the Scale Lower
and Scale Upper values with their decimal points removed. For example, if the scale setting
is “-5 to 5,” values are converted to values within the span of “10”; if the scale setting is “-5.0
to 5.0,” values are converted to values within a span of “100.” In this case, the resolution of
values converted to a span of “10” is lower than those converted to a span of “100.” To prevent
the display from becoming coarse, it is recommended that the scale be set so that the span is

greater than 100.

* You cannot set the same value to Scale Lower and Scale Upper.

Unit
Set the unit.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Low-cut!

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

Low-cut value? 0.0% to 5.0% 0.0

Low-cut output® Output 0%, Output linear Output 0%

1 Appears when the type is set to Volt and Calculation is set to Square root or when the type is
set to GS and Calculation is set to Linear scaling or Square root.
2 Appears when On/Off is set to On.
3 Does not appear when the type is set to GS and Calculation is set to Linear scaling.
On/Off

Select On to use the low-cut function.

Low-cut value
Set the low-cut value in the range of 0.0% to 5.0% of the input span.

Measured value

7
7l Input value

Low-cut output

Set the output value when the input is less than the low-cut value for when the low-cut
function is in use.

Result of square root computation

Options Description
Output 0% Set the value for 0%.
Output linear Outputs values that result by applying linear scaling to the input on the basis of

the specified span and scale.

Note

When the type is set to GS and Calculation is set to Linear scaling, the low-cut output is fixed to
Output 0%.

Moving average

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Count* 2 to 100 2

2 to 500 (high-speed Al)

1 Appears when On/Off is set to On.

On/Off
Set this to On to perform moving average.

Count
Set the number of data points to take the moving average of.
—>-|—|-<— Scan interval

AR VAR VAN VAN VAN VAN V4

—————————— Average
——————J Average

%/_/
Sampling count
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

First-order lag filter (high-speed Al module only)

Selectable Range or Options

Default Value

Setup Item
On/Off Off, On Off
Filter coefficient * 3 t0 300

1 Appears when On/Off is set to On.

On/Off

Set this to On to use the first-order lag filter.

Filter coefficient
Filter time constant = scan interval x filter coefficient N
The following table shows the relationship between filter coefficient N of the first-order lag

filter, scan interval, and time constant for filter coefficient N = 3, 10, 30, 100, and 300.

Scan interval Time constant (s

N=3 N =10 N =30 N =100 N = 300
1ms 0.003 0.01 0.03 0.1 0.3
2ms 0.006 0.02 0.06 0.2 0.6
5ms 0.015 0.05 0.15 0.5 15
10ms 0.03 0.1 0.3 1 3
20ms 0.06 0.2 0.6 2 6
50ms 0.15 0.5 15 5 15
100ms 0.3 1 3 10 30
200ms 0.6 2 6 20 60
500ms 1.5 5 15 50 150
1s 3 10 30 100 300
2s 6 20 60 200 600
5s 15 50 150 500 1500

When there is noise riding on the input signal, inserting a first-order lag filter has the effect of
rejecting noise. The larger the filter coefficient (time constant), the higher the noise rejection

effect. However, setting the filter coefficient too large will distort the waveform.
When the time constant When the time constant
is small is large

Actual input

|

M
.
Lttt
L
N
=
Lt
11
N
N
Lttt
L

[
N
aill
il

Example when a
time constant 2-s
filter is inserted

Input

-

Example when a time constant
10-s filter is inserted

>
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

RJC! 3 (Reference junction compensation)

Setup Item Selectable Range or Options Default Value
Mode Internal/External Internal
Temperature? —20.0 to 80.0°C, 253.1 to 353.2K (KpvsAu7Fe) (when the 0.0°C,

measurement range is in Fahrenheit: —4.0 to 176.0, 253.1 273.2K (KpvsAu7Fe)

to 353.2K)

1 Appears when the range type is set to TC.
2 Appears when the mode is set to External.
3 Does not appear for Al (mA) channels.

Mode
Set the reference junction compensation method of the thermocouple.
Options Description
Internal Uses the reference junction compensation function of the GX/GP.
External Uses an external reference junction compensation function.
GXIGP
Thermocouple 4 . .
Internal reference junction

Thermocouple

External reference junction

Temperature
When the RJC is set to external, set the compensation temperature.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Burnout set!

Setup Item Selectable Range or Options Default Value
Mode Off, Up, Down Off

1 Appears when the range type is set to GS, GS (4-20mA), TC, or RTD. It is not displayed for the
4-wire RTD/resistance type.

Mode

When the range type is setto TC, GS, GS (4-20mA), or RTD, the GX/GP detects sensor
burnouts.

Options Description

Off Does not detect burnouts in the sensor.

Up When the sensor burns out, the measured result is set to +over range. The measured

value is displayed as “Burnout.”

When the input type is set to GS or GS (4-20mA), the GX/GP assumes that the sensor
has burned out when the measured value moves out of the range defined by the upper
and lower limits of burnout specified on the specified span width. (Example: If the lower
limit of burnout is set to -10% and the upper limit to 110%, when the measured value is
less than —10 or greater than 110 when the scale is set to 0 to 100 in linear scaling)

Down When the sensor burns out, the measured result is set to —over range. The measured

value is displayed as “Burnout.”

When the input type is set to GS or GS (4-20mA), the GX/GP assumes that the sensor
has burned out when the measured value moves out of the range defined by the upper
and lower limits of burnout specified on the specified span width. (Example: If the lower
limit of burnout is set to -10% and the upper limit to 110%, when the measured value is
less than —10 or greater than 110 when the scale is set to 0 to 100 in linear scaling)

P For details on setting the upper and lower limits of burnout, see page 1-125 in section
1.12.6, “Setting the Burnout Criteria (Release number 2 and later)”.

Thermocouple Examples

Burnout
Thermoelectromotive force

% Indicated as Burnout

Burnout

1-5V .
QS ® Indicated as Burnout

Detected on the 1-5 V value

Note

If the scan interval is between 1 ms and 20 ms on a high-speed Al module, burnout detection will
not work properly.

Bias?
Setup ltem Selectable Range or Options Default Value
Value Numeric value (-999999 to 999999) 0

1 Does not appear if the range is set to DI.

Value
Set the bias to add to input values or linear scaling values (input calculation).
Channel on which bias is added

Input value ——»O
).
1

Bias (a constant value)

Measured value
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

1.2.2

Setting Alarms

GXI/GP: MENU key > Browse tab > Setting > Setting menu Al channel settings or Al (mA)

channel settings > Alarm

Web application: Config. tab > Al channel settings or Al (mA) channel settings >

Channel range (display example: 0001-0010) > Alarm

Hardware configurator: Al channel settings or Al (mA) channel settings > Channel range

(display example: 0001-0010) > Alarm

Setup Iltem Selectable Range or Options Default Value
First-CH Al channel —
Last-CH Al channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module
configuration.

Level 1, Level 2, Level 3, Level 4

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Type! H: High limit, L: Low limit, R: High limit on rate-of- H: High limit

change, r: Low limit on rate-of-change,

T: Delay high limit, t: Delay low limit,

h: Difference high limit,? I: Difference low limit 2,
F: Profile high limit &, : Profile low limit &

Valuel 7 °® Within the setting range 0.0000

Hysteresis

1479 Numeric value 0.0005

When Calculation is set to Off or Delta: 0 to 5% of
range setting
When math is set to Linear scaling or Square root:

0 to 100000
Logging* Off, On On
Output type’ Off, Relay®, Internal switch® Off
Output No.? DO channel or internal switch —

O~NO U WN PR

9

Appears when Level (1 to 4) is set to On.

Appears when Calculation of the range setting is set to Delta.

Appears when Output type is not set to Off.

Appears when Type is set to high limit, low limit, difference high limit, or difference low limit.
Appears when the range type of any of the DO channels is set to Alarm.

Appears when any of the internal switch type is set to Alarm.

The default values of Al (mA) channels are 0.00 for the Alarm value and 0.05 for Hysteresis.
Release number 5 and later. Appears when with communication channel (/MC option) and
profile trend settings is set to On.

You cannot set this when the range calculation is set to Log input, Pseudo-log input, or
Linear-log input.

Does not display when the type is set to Profile high limit or Profile low limit.

On/Off
To use an alarm level (1 to 4), set this to On.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Type

Set the alarm type.

Options Description

H: High limit An alarm is activated when the measured value is greater than or equal to the
alarm value.

L: Low limit An alarm is activated when the measured value is less than or equal to the
alarm value.

R: High limit on rate-  An alarm is activated if the increasing rate-of-change of measured values over

of-change a certain interval is greater than or equal to the specified value.

r: Low limit on rate-of- An alarm is activated if the decreasing rate-of-change of measured values over

change a certain interval is greater than or equal to the specified value.

T: Delay high limit An alarm is activated if measured values remain greater than or equal to the
alarm value for a specified time period (delay period).

t: Delay low limit An alarm is activated if measured values remain less than or equal to the alarm

value for a specified time period (delay period).

h: Difference high limit An alarm is activated when the difference in the measured values of two
channels is greater than or equal to the specified value. This alarm can be
specified on measurement channels set to difference calculation.

I: Difference low limit  An alarm is activated when the difference in the measured values of two
channels is less than or equal to the specified value. This alarm can be
specified on measurement channels set to difference calculation.

F: Profile high limit An alarm is activated when the measured value is greater than or equal to the
profile high limit value.

f: Profile low limit An alarm is activated when the measured value is less than or equal to the
profile low limit value.

Alarms of channels set to difference calculation are set in the position shown in the figure
below.

IILL,T,t,R,r hl,l
input value O |
T

Measured value on the reference channel
Value
Set the alarm value for the specified alarm type.
Options  Value Examples of Alarm Value Range
H, L A value within the measurable range —2.0000 to 2.0000 V for 2 V range

—270.0 to 1370.0°C for thermocouple type K

R, r 1 digit to the upper limit of the width of the 0.0001 to 4.0000 V for 2 V range

measurable range 0.1 to 1640.0°C for thermocouple type K
T t Same as H and L Same as H and L

When the Channel Calculation Is Set to Delta

Options  Value Examples of Alarm Value Range
H, L A value within the measurable range —2.0000 to 2.0000 V for 2 V range
—270.0 to 1370.0°C for thermocouple type K
h, 1 A value within the measurable range —4.0000 to 4.0000 V for 2 V range
—1640.0 to 1640.0°C for thermocouple type K
R, r 1 digit to the upper limit of the width of the 0.0001 to 4.0000 V for 2 V range
measurable range 0.1 to 1640.0°C for thermocouple type K
Tt Same as H and L Same as H and L

When the Channel Calculation Is Set to Linear Scaling or Square Root

Options Value Examples of Alarm Value Range

H, L —5% to 105% of the scale width However, —5.0 to 105.0 when the scale is 0.0 to 100.0
within —999999 to 999999 excluding the  —120.00 to 320.00 when the scale is —100.00
decimal point. to 300.00

R, r 1 to the scale width but within 1 to 999999 0.1 to 100.0 when the scale is 0.0 to 100.0
excluding the decimal point. 0.01 to 400.00 when the scale is —=100.00 to

300.0
T t Same as H and L Same as H and L
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Hysteresis
Set this to establish an offset between the value used to activate and release alarms.
This is fixed at O for the DI range.

Example:

H: If you set the alarm value of a high limit alarm to 1.0000 V and the hysteresis to 0.0005 V,
an alarm is activated when the

measured value is greater than or equal to 1.0000 V and is released when the measured
value is less than 0.9995 V.

Logging

Set this On to display an alarm (notify you) when an alarm occurs. If set to Off, when an
alarm occurs, the GX/GP outputs signals to alarm output DO channels or internal switches
but does not display the alarm. Alarms are also not recorded in the alarm summary.

Output type
Set the alarm output destination.
Alarm status can be output to the relay (DO channel) or internal switches (100 software
switches). Internal switch values are shown below. Like the DO output relay, you can specify
AND/OR operation.

Alarm occurrence

Alarm
Alarm release

1

Internal switch E,_L

Internal switches can be used as events of the event action function (see P page 1-163 in
section 1.20, “Configuring the Event Action Function”). In addition, they can also be written
in calculation expressions of math channels (/MT option).

Output No.
Set the number of the relay (DO channel) or internal switch to output alarms to.

Profile channel (Release number 5 and later)*

Setup Item Selectable Range or Options Default Value
Upper Off, Communication channel Off
Reference Same as Upper Off
Lower Same as Upper Off

1 Appears on models with the communication channel (/MC) option.

Upper
Sets the communication channel through which the upper data of the profile trend is loaded.

Reference

Sets the communication channel through which the reference data of the profile trend is
loaded.

Lower
Sets the communication channel through which the lower data of the profile trend is loaded.

Note

* You must load the profile trend in advance to read the waveform data.
» Set the profile channel to the same channel as the channel number of the loaded profile trend.
* You can only set this when On/Off is set to the On communication channel.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Alarm delay (for delay high/low limit alarms)*

Setup Item Selectable Range or Options Default Value
Hour 1to24 0

Minute 0to 59 0

Second 0to 59 10

1 Appears when Level 1, Level 2, Level 3, or Level 4 is On.

Hour, Minute, and Second

Set the alarm delay. These values are valid when the delay high limit or delay low limit is in

use.

Explanation

Alarm Type

The character inside the parentheses is the symbol denoting each alarm.

High Limit Alarm (H)

Low Limit Alarm (L)

Measured value
Alarm value [> —
| N

Hysteresis

Alarm output ON

Measured value Hysteresis

Alarm value |> Z

Alarm output ON

Delay High Limit Alarm (T)

Delay Low Limit Alarm (t)

Measured value
Alarm value |> / ; \
Delay period —=r——<

Alarm output ON &:u

\Measured value /

Alarm value |>

Delay period —r=

Alarm output ON &:n

High Limit on Rate-of-Change Alarm (R)

Low Limit on Rate-of-Change Alarm (r)

Measured value Change in the
A

.~ " measured value
T2 g
-2, Amount of change
2 in the setting
T1 Z |T1-T2|
/| t1 ©2 L
> Time

>
Interval (t2 — t1)

Measured value
A

T2 Amount of change
< in the setting
T RN IT1-T2|
> < > Change in the measured value
t1 2] o
> Time

Interval (t2 — t1)

Difference High Limit Alarm (h)

Difference Low Limit Alarm (1)

Difference in the measured values of two channels
Hysteresis

Alarm value |> —
| N\
Alarm output ON E=———"

Difference in the measured values of two channels
Hysteresis

\ /

Alarm value |> \_//:

Alarm output ON —————4

Profile High Limit Alarm (F)

Profile Low Limit Alarm (f)

Profile high
limit value

Alarm output ON =———=

Profile low
limit value

Alarm output ON E=—=
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

High Limit Alarm and Low Limit Alarm
An alarm is activated when the measured value is greater or less than or equal to the alarm
value.

Delay High Limit Alarm and Delay Low Limit Alarm

An alarm is activated if measured values remain greater or less than or equal to the alarm
value for a specified time period (delay period).

High Limit on Rate-of-Change Alarm and Low Limit on Rate-of-Change Alarm
An alarm is activated if the increasing or decreasing rate-of-change of measured values over
a certain interval is greater than or equal to the specified value.

The alarm value of an rate-of-change alarm is set using an absolute value. The interval is
derived using the following equation and set using the number of samples.

Interval = the scan interval x the number of samples

P For the number of samples, see page 1-206 in section 1.24.2, “Setting the Interval for
Calculating the Rate-of-Change for Rate-of-Change Alarms”.

Difference High Limit Alarm and Difference Low Limit Alarm

An alarm is activated when the difference in the measured values of two channels is greater
or less than or equal to the specified value.

This alarm can be specified on measurement channels set to difference calculation.

Profile High Limit Alarm and Profile Low Limit Alarm (Release number 5 and
later)

An alarm is activated when the measured value is greater than or equal to the upper profile

trend limit or less than or equal to the lower profile trend limit.

Alarm Detection and Output When the Scan Interval Is Shorter Than 100 ms

Alarm is detected every 100 ms. All alarms are detected and recorded in the alarm
summary.
Internal switch and relay output generated by alarms occur at 100 ms intervals.

IM 04L51B01-01EN
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

1.2.3 Setting the Display

GXI/GP: MENU key > Browse tab > Setting > Setting menu Al channel settings or Al (mA)
channel settings > Display settings
Web application: Config. tab > Al channel settings or Al (mA) channel settings >
Channel range (display example: 0001-0010) > Display settings
Hardware configurator: Al channel settings or Al (mA) channel settings > Channel range

(display example: 0001-0010) > Alarm > Display settings

Setup Iltem Selectable Range or Options Default Value
First-CH Al channel —
Last-CH Al channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module

configuration.

Tag

Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, [Alal#1]) -

No. Character string (up to 16 characters, [Alal#]1)y _
Characters

Set the tag.

Not all characters may be displayed due to space constraints.

No.

Set the tag number.

Precedence in Displaying Characters and Numbers

Tag numbers are displayed with higher precedence than tag characters.

When tag numbers are not assigned, tag characters are displayed.

If neither the tag numbers nor tag characters are assigned, channel numbers are

displayed.
Color
Setup Iltem Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, orange, —
yellow-green, light blue, violet, gray, lime, cyan, dark blue,
yellow, light gray, purple, black, pink, light brown, light
green, dark gray, olive, dark cyan, and spring green) and a
user-defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Setting the User-Defined Color

1 Tap Color.
The setup screen appears.

2 Tap Advanced setting.
Setup keys appear in the right area.

Key color Current_color

..... - OT Color set in the user-defined color
= + O—
cos | I
| HEN "
EEEE s ——

User-defined color ‘ 7 ‘ 8 | 9 | Cexr — Color settings

. Advanced setting ) 5
Recently used color —_—
1 ‘ 2 3

N |
L1 1] o

I Cancel I - . m

Select the color to set (R, G, or B).
— Advanced settings
Recently used colors

~
o

3 Select R, G, B one at a time, and set each value using the numeric keypad or the bars.

4 Tap oK.
The user-defined color is set.

The color that you created is registered under Recently used color (up to 10 colors).
You can select a color from here.

Operation complete

Zone

Setup Iltem Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5 to 100% 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into

separate zones so that waveforms do not overlap. Set the Lower and Upper positions as
percentages of the maximum display width. Set Lower to a value less than Upper, and set
the zone width (Upper — Lower) to be 5% or greater.

Example:
Set the channel 1 zone to 0 to 30%, the channel 2 zone to 30 to 60%, and the channel 3
zone to 60 to 100%.

When zone display is not used When zone display is used
100% = 100%
/\ Zone 3

FNT T o YRS
/A
7/ W —— 1 NN\ zone 2
AN W) oo
CHL o /\ Zone 1
Time axis 0% \TJ - = 0%
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Scale

Setup Item Selectable Range or Options Default Value

Position GX20/GP20: Off, 1, 2, 3,4,5,6,7,8,9, 10 1
GX10/GP10: Off, 1,2,3,4,5,6

Division 4,5,6,78,9,10,11,12, C10 10

Position

Set the scale display positions when you want to display multiple scales on the trend display.
Set this to Off to not display scales.

Division

Set the number of divisions to make with the main scale marks.

C10: The scale is equally divided into 10 sections by main scale marks, and scale values are
indicated at 0, 30, 50, 70, and 100% positions.

The figure below is an example in which each scale is displayed with the position shifted.

Horizontal Trend Display

Scale position

H
=
>

al

(51T TTETE] w

;*H‘QIIIH\H‘é\\\U\H‘@H\IIH‘%\HUHQ Ny
8\\\\|2:RIH|HH‘%H\|HH|Z}‘.H\|H\§| = J

[ Number of scale divisions:
Number of scale divisions:

4
5
Number of scale divisions: 6
Number of scale divisions: 7
8
9
1

Number of scale divisions:
Number of scale divisions:
Number of scale divisions:
Number of scale divisions: 11
Number of scale divisions: 12
Number of scale divisions: C10
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Vertical Trend Display

-1 OWUM 25 50 75 100, <= Number of scale divisions: 4
\ U T e b P o I b
2 0@“” |20 ‘40 ‘60 ‘80 100, <= Number of scale divisions: 5
\0 \||H1|6H||M|33H|H|\56|H|H6|6|H||\|83|\\||\160 Numb ; le divisi 6
i < Number ivisions:
3\;@UWH\\||H||H||HH||H|\\||MHH\Hl\\llu||u\\||u| umber ot scale ”s.o s
40 Unit (14 28 42 57 71 85 100 <—Number of scale divisions: 7
\Ol \UI‘IHI\HIE\S‘\I\I\IH\|H\I\S\O\II‘I\I\|\I\I‘I\_!,I5\\II\‘\IH\I\l\O\J
—< 5%.@l“l”m\m\l\|2|2|\m\ml\HHI\4\4H\Hll\HH\H\élﬁll\\\Hl\l\lllﬂ\ﬂlm\l\lbg«NumberOfscaled'V'S'ons'8
L - .
6 R 5T o o R b S0 o b P LT Number of scale divisions: 9
7 h Unjt 20 40 60 80 100 <= Number of scale divisions: 10
8 JFgi 18 36 o4 72 90 100 <~ Number of scale divisions: 11
9 \Eh. nlumwtwluuﬁﬁl\\|\||\||\I\3\H|3|ﬁ\MH\|\|HIHHE\ElmH\lm\\\H\?ﬁl_\jl{\lu\mllm\|§|?Tm|\|\uulﬁg| ~~Number of scale divisions: 12
~10 (SRt BB B2 89 HII‘\HI|IIHJHII|\C\’H ~~Number of scale divisions: C10
min "

Scale position
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Note

« If the scales of multiple channels are set to the same position, the scale of the channel assigned
first to the group is displayed.

Example: If the order of assignment of a group is 0003.0002.0001, and the scale display
position of all channels is set to 1, the scale of channel 3 is displayed at display position 1.

* Even if some of the scale display positions are skipped, the scale is packed towards display
position 1.

Example: Suppose the assignment of channels to a group is 0001.0002.0003, and the display
positions of the scales are set to 1, 3, and 6, respectively. The scales are actually displayed at
positions 1, 2, and 3, respectively.

e The scale is divided into 4 to 12 sections by the main scale marks. The section between
the main scale marks is divided into 5 or 10 subsections by medium and small scale marks.
However, small scale marks are not displayed in the following cases.

« When the resolution of the input range is smaller than the total number of small scale marks.

« When zone display is used.

« When partial expanded display is used (numbers are displayed at the ends of the scale and at
the boundary position).

e The scale values are displayed according to the following rules.

« If the number of scale divisions is 4 to 7 for the vertical trend display, values are displayed at all
main scale marks. If the number of scale divisions is 8 to 12, the values are displayed at every
other main scale marks.

« Scale upper and lower limits are displayed at the ends of the scale.

«Scale values are displayed up to three digits excluding the minus sign. However, if the integer
part of values at the ends of the scale is both one digit or the integer part is zero, two digits are
displayed.

Example: If the scale is —0.05 to 0.50, the lower limit is “~0.0” and the upper limit is “0.5.”

« Ifthe integer part of either end of the scale is two or three digits, the fractional part is
truncated.

Example: If the scale is 0.1 to 100.0, the lower limit is “0” and the upper limit is “100.”

- Ifthe integer part of either end of the scale is four or more digits, the value is displayed using a
three-digit mantissa and exponent like “X 10" or “X 10",

Example: If the scale is 10 to 2000, the lower limit is “1” and the upper limit is “200 X 10".

e The unit is displayed near the lower limit. If partial expanded display is used, it is displayed near
the boundary line. The number of characters that can be displayed is up to six.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Bar graph

Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower
Division 4,56,7,8,9,10,11,12 10

Base position

Set the bar graph base position. Depending on the setting, the bar graph is displayed as
follows. This setting is applied on the bar graph display and when you are displaying the
current value on the scale as a bar graph on the trend displays.

When the Display Direction of the Bar Graph Is Vertical
The span lower limit (or scale lower limit) is at the bottom edge of the bar graph, and the
span upper limit (or scale upper limit) is at the top edge of the bar graph.
Starting point of the bar

Center: Center

Lower: Bottom edge

Upper: Top edge

Center Lower Upper

Vupper[] Vupper|[T] Vupper <

I(-

Viower — Viower < Viower

Vupper: Span upper limit (or scale upper limit)
Vlower: Span lower limit (or scale lower limit)
< : Starting point of the bar

Example: When the span lower and upper limits of the input
range are 0.0 and —100.0, respectively
Center Lower Upper

-100.0 [ -100.0 u -100.0 H
o.0L 0.0 0.0
/
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

When the Display Direction of the Bar Graph Is Horizontal

The span lower limit (or scale lower limit) is at the left edge of the bar graph, and the span

upper limit (or scale upper limit) is at the right edge of the bar graph.

Starting point of the bar
Center: Center
Lower: Left edge
Upper: Right edge

Center Lower

Vlower upper Vlower upper

Upper

Vlower upper

Vupper: Span upper limit (or scale upper limit)
Vlower: Span lower limit (or scale lower limit)
A : Starting point of the bar

/Example: When the span lower and upper limits of the input

range are 0.0 and —100.0, respectively

0.0 -100.0
Center [ N ]

\

0.0 —-100.0
Lower D]

0.0 —100.0
Upper CC

- _/

When Displaying the Current Value on the Scale Using the Bar Graph

Center Lower Upper Viower Vupper
-VLIp_p-e-r'- -------- 1 < Center F .

4

Lower I

4

<«
I Upper C————

Viower H-------- <-----

Division
Set the number of divisions to make with the main scale marks.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Partial’

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

Expand 1 to 99(%) 50%
Boundary Span lower limit + 1 digit to span upper limit — 1 digit 0.0000

1 Appears when in the Display settings of the setting menu, Partial On/Off is set to On.

On/Off

Set this to On to enable partial expanded display of waveforms.

P For details on this function, see page 1-115 in section 1.11.4, “Setting Trend Display
Conditions”.

Expand
Set at which position to display the value specified by Boundary within the display width.
Specify a percentage.

Boundary

Set the value that is to be the boundary between the reduced section and the expanded
section in the range of “minimum span value + 1 digit to maximum span value — 1 digit.” For
channels that are set to scaling, the selectable range is “minimum scale value + 1 digit to
maximum scale value — 1 digit.”

Example: Input range: —6 V to 6V. Expand: 30. Boundary: 0The —6 V to 0 V range is
displayed in the 0% to 30% range, and the 0 V to 6 V range is displayed in the
30% to 100% range.

Color scale band

Setup Item Selectable Range or Options Default Value
Band area Off, In, Out Off
Color 24 colors (red, green, blue, blue violet, brown, orange, —

yellow-green, light blue, violet, gray, lime, cyan, dark
blue, yellow, light gray, purple, black, pink, light brown,
light green, dark gray, olive, dark cyan, and spring
green) and a user-defined color (1 color)

Display position Lower Span (scale) lower limit to span (scale) upper limit 0.0000
Display position Upper Span (scale) lower limit to span (scale) upper limit 0.0100
Band area

Displays a specified section of the measurement range using a color band on the scale. This
setting is shared with the bar graph display.

Options Description

Off Disables the function.

In Displays the area inside using the color band.
Out Displays the area outside using the color band.
Color

Set the display color.

P For instructions on how to set the user-defined color, see page 1-40 in section 1.2.3,
“Setting the Display”.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Display position Lower and Display position Upper
Set the display position. Set a value within the span or scale range.

GROUP 2

2012/12/12 19:31:11 SFFF ]

Blispe/div

Alarm point mark

-0 2.0

© -0.5738

———— Color scale band (out)

Display position Upper

Color scale band (in)

Display position Lower

Setup Item Selectable Range or Options Default Value
Indicate on Scale Off, On On
Mark kind Alarm, Fixed Alarm

Alarm 1 color to
Alarm 4 color*

24 colors (red, green, blue, blue violet, brown, orange, —
yellow-green, light blue, violet, gray, lime, cyan, dark blue,
yellow, light gray, purple, black, pink, light brown, light green,
dark gray, olive, dark cyan, and spring green) and a user-
defined color (1 color)

1 Appears when the Mark kind is set to Fixed.

Indicate on Scale

Set this to On to display alarm point marks on the scale. Set this to Off to not display them.
This setting is shared with the bar graph display.

Mark kind

Options Description Mark Shape

Alarm Displayed normally in green. Displayed in red when an alarm 4 o ™9
occurs.

Fixed Displayed with a fixed color. ‘

Alarm 1 color to Alarm 4 color

When Mark kind is set to Fixed, set the display colors of point marks for alarm levels 1 to 4.

GROUP 2

2012/12/12 19:46:15 &[PISP

Channel_001

Channel_002

Channel_003

Channel_004

Channel_005  Channel_006

Channel_007

L
0000
-0.4738

Channel_008

0000

Channel_009

0000
-0.2738

14— Alarm point mark (alarm)

1-2.0000

Channel_010

Channel _011 Channel_012

0000

[-2.0000

0.0262

0000

0.1262
v

l-2.0000

0000

0000

0.3262 :
V.

2.0000

e— Alarm point mark (fixed)
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Display characters of each value?

Setup Item Selectable Range or Options Default Value

0 Character string (up to 8 characters, [Alaf#]1]) -
1 Character string (up to 8 characters, [Alaf#]1] -
1 Appears when in the range settings, type is set to DI and Calculation is set to Off.
0
Set the character string to display when the measured value is 0.
1

Set the character string to display when the measured value is 1.

Examples of display characters of each value

Receive a device operation status through DI input and display measured values (0 and 1)

as “Running” and “Stopped.”

You can select whether to display measured values (0 or 1) or characters.

P See page 2-10 in section 2.2.1, “Displaying Measured Data Using Waveforms, Numeric
Values, Bar Graph, Elapsed Time (/MT option), or Custom Display (/CG option) (Trend,
digital, bar graph, and custom displays)”

Silage123 2012/12/12 14:04:07 3PP 6nin
S0FecydTEe
E
®
T~ _ | E
==
7]
PRIV | E
E
=
E
[Cooling fan [Silo temperature
Running 51.6
°c

) A
ol L

Running Stopped
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Explanation

Common Display Iltems

Screen Configuration

The screen consists of the status display section and the data display section.

GROUP 1 2012/12/12 15:03:27 Gffe——d  DELEA B &— Status display section
IChannel_OOl IChanneL_OOS Channe L_009

1.8053 1.2811 0.7570
Vv Vv

Channe [_002
1. 6744

Channe L_006
1.1499
v

Channe _010
0.6263
Vv

— Data display section

Channe L_007 Channe _011
1. 5427

1.0189 0.4965
v v

Channe [_004 Channe l_008 IChannel_012

1. 4119 0.8877 0.3656
)

)

IChannel 003

e Status Display Section

The status display section shows the display name, date/time, batch hame (when using
the batch function), user name (when using the login function), usage of the internal
memory or SD memory card, alarm occurrence, computation status (/MT option), and
usage of operation lock or e-mail transmission.

» Data Display Section

The data display section shows the measured data using waveforms, numeric values,
and bar graphs.

Group Display

On the trend, digital, and bar graph displays, the data of channels is displayed in groups that
are set in advance.

Groups are shared among the trend, digital, and bar graph displays.

The displayed group can be switched automatically at a specified time interval (5 s to 1 min).

Number of Groups That Can Be Registered
GX20-1/GP20-1: 50 groups
GX20-2/GP20-2: 60 groups

GX10/GP10: 30 groups

Number of Channels That Can Be Assigned to a Group
GX20/GP20: Up to 20
GX10/GP10: Up to 10

Update Interval of Measured Values
Values are updated every 0.5 seconds. However, if the scan interval is greater than 1 s,
values are updated at the scan interval.

Alarm Indication

Alarms that are set for each channel are checked at all times and are indicated with the
symbol representing the alarm type on each display.

sbumas ay1 buimsin pue d9/x9 ayi Buunbiyuod E

Alarm Type Symbol Alarm Type Symbol
High limit alarm H High limit on rate-of-change alarm R

Low limit alarm L Low limit on rate-of-change alarm r
Difference high limit alarm h Delay high limit alarm T
Difference low limit alarm | (lowercase L) Delay low limit alarm t

Profile high limit alarm F

Profile low limit alarm f
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Status Display Section
The status display section shows the following information (display update interval: 1 s).
Data type
DISP (D): Display data
EVENT (E): Event data
EVENT1 (E1): Event data (measurement group 1)
EVENT2 (E2): Event data (measurement group 2)

Items of GX10/GP10 in parentheses
Recording stopped - Recording progress
Displays the progress using a green bar graph. The frame
o indicates the file save interval (display data)
Recording in progress s or the data length (event data).
3 Error in internal memory. Contact your
YOKOGAWA dealer for repairs.
Recording status icon Displays the remaining recording time for the left bar graph.
GROUP 1 2012/12/12 19:44:01 REE A BE
I
Date and time Alarm lclon dwh | |

- Displayed when any alarm is activated.

Display nhame or group name m Pay y
_ ) m Qm Blinks when there are alarms that

When using the batch function are occurring but have not been
sRup 1 2012/12/12 10:14:07 acknowledged.
When using the login function Eﬂﬂ 20 All alarms have been released after
User lane0 12345678901 2012712712 10:17:54 they have occurred, but there are
o o alarms that have not been acknowledged.
When using the login and batch functions Status icon

L) LYY (e A The con_dmon assm_;ned to instrument
information output is occurring.

[t" Operation lock is enabled.
[*<] E-mail transmission is enabled.
* A user has been invalidated (for the /AS option).*
1 When all administrators have been invalidated: gk
2 Prediction in progress.

ﬂ Loading of the profile trend is paused.

Math icon (/MT option)
E Gray icon: Computation started

Yellow icon: Computation data
dropout occurred

SD memory card icon

<0 Rremaining memory space 50% or more
Ia Remaining memory space 50% or less

Remaining memory space 10% or less

E External memory error

Recording Status Icons When the Program Control Function (/PG option) Is Enabled

Recording status | Program operation status Icon

p—

Stopped Stopped v

Recording Stopped %
-

Stopped Running %

Recording Running %
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Alarm

GROUP 1

Bar Graph

If pre-trigger is specified for event data recording, the GX/GP will start recording pre-trigger
data when recording is started and the GX/GP enters the trigger-wait state. “Waiting”
appears in the bar graph. At this time, the progress bar turns orange.

When the pre-trigger time elapses, the length of the bar is fixed at that point. However, the
pre-trigger data is continuously updated in the background until the trigger condition is met.
When the trigger condition is met, the bar turns green, and data is recorded after the data in
the pre-trigger section.

Trend Display (T-Y)
Measured data is displayed in a waveform.

Trend interval

Numeric display section
——

2012/12/12 08:52:30 e PISP 57min|

« &——— Tag or channel number, measured value, and unit

i -1.8711
:m‘— Color scale band

Alarm point mark

Trip lines (up to four lines)

e Waveform (displayed using the channel display color)

Sl e

Current value mark

==
AN
b

B

g

2 [£A05

:00 4z ag:00

§752:07 HOLDE S HQE]

08{50{54 |START: - -
R e R Ay o o Message

—

T— Time at the grid position Scale

Alarm icon

Alarm mark
(type)
Measured
value

¢ Alarm Indication

Alarm mark, alarm type, and measured value are displayed as follows depending on the
alarm status.

They are shared with the digital and bar graph displays.

When indication is When indication is

set to non-hold set to hold
Alarm ACK Alarm ACK

Release

None | Red |None |None |Blinking |Blinking:None None |Blinking : Red [ None
red,brown|gray red,brown

N R N N Blinking Blinking N N Blinking R N
one ed one one red,brown | gray one one TRt ed | None

Black Red | Black | Black Red Black Black Black Red Red | Black

Digital Display
The digital display shows measured data using large numbers.

GROUP 1 2012/12/12 16:24:36 e o1 [DERR=A BB
IChanne 1_001 IChanneL_OOS Channe_009 &—— Channel number, tag, or tag No.

0.7269 0.5182 0.3082

V [ &——————— Alarm mark

0. 6761 0.4665 0.2553e— Measured value

Channe _002 Channe L_006 IChanne 1_010
Ve— Unit

0. 6231 0.4136 0.1999
) )

Channe _004 Channe 1_008 Channe |_012
0.1472
v

I \
IChanneL 003 Channe L_007 IChanne 1011

0. 5711 0.3609
v

IM 04L51B01-01EN

1-51

sbumas ay1 buimsin pue d9/x9 ayi Buunbiyuod E



1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Note

* Numeric display of analog input channels
If a measured value of an analog input channel is over range (see below), the measured
value is indicated as “+Over” or “—Over.” If a burnout is detected on a channel whose burnout
detection function is enabled, the word “Burnout” is indicated. For all other cases, a numeric
value is displayed.
Over range of analog input channels
* An over range occurs when the measured value of an analog input channel exceeds +5%
of the measurable range. For example, the measurable range when the measurement range
is 2 V is —2.000 to 2.000 V. If the measured value exceeds 2.200 V, +over range occurs; if the
measured value falls below —2.200 V, —over range occurs.
» For a channel using Linear scaling or Square root, over range occurs if the measured value
falls outside the —5% to 105% range of the specified span. You can also change the setting so
that over range occurs when the measured value falls outside the —-5% to 105% range of the
measurable span range. However, +over range occurs if the value excluding the decimal point
exceeds 999999 and —over range if it falls below —999999.

Setup: See page 1-121 in section 1.12.2, “Setting the Over-range Detection Method”.

Bar Graph Display
Measured data is displayed in a bar graph.

Vertical

AL 2221z 16:45:31 Gff——&]  CHLco4 B
Crarenl 001 Channel 092 Crannal 003 Chamnal 004 chamnal 05 crannet_00s @&—— Chiannel number, tag, or tag No.
_ ®e——AJarm mark

i | 1 | T—.‘— Upper limit of span

1 7 1 1 ~e—Scale

~me— Alarm point mark
“ss e—— Measured value

Tj—Unit
T 3 Bar graph (displayed

[ } using the channel display color)
Lower limit of span

-0, 8408 |

Horizontal
saawP 1 2012/12/12 16:52:05 GEE——F]

2.0

Bar graph base position is set to Lower.

Bar graph base position is set to Center.

Bar graph base position is set to Upper.

e Bar Graph Updating
The bar graph is updated at the same interval as numeric values.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

1.2.4

Setting Calibration Correction (Linearizer approximation, linearizer bias,
Correction Factor ! (Release number 3 and later))

1 Only for the /AH option

GX/GP: MENU key > Browse tab > Setting > Setting menu Al channel settings or Al (mA)
channel settings > Calibration correction
Web application: Config. tab > Al channel settings or Al (mA) channel settings >
Channel range (display example: 0001-0010) > Calibration correction
Hardware configurator: Al channel settings or Al (mA) channel settings > Channel range
(display example: 0001-0010) > Calibration correction

Setup Item Selectable Range or Options Default Value
First-CH Al channel —
Last-CH Al channel —

First-CH, Last-CH
Set the target channels. You can set consecutive channels whose range is set to the same
value as the first channel.

Mode

Setup Iltem Selectable Range or Options Default Value

Mode Off, Linearizer Approximation, Linearizer Bias, Off
Correction Factor

Number of set points® 21012 2

1 Appears when the mode is not set to Off.

Mode

Set the correction mode when performing calibration correction.
When the range is set to DI or Skip, the mode is fixed to Off.

Number of set points
Set the number of points that make up the segments (including the start and end points).

1 to 12 (When the mode is set to linearizer approximation or
linearizer bias)

Setup Item Selectable Range or Options Default Value
Linearizer input —999999 to 999999 —
Linearizer output —999999 to 999999 —

Execution of the input — —
measurement

1 The number of displayed points varies depending on the number of set points.

Linearizer input, Linearizer output
Enter the value of the set point. For linearizer input, set a value that is greater than the
previous value.

Selectable Range of Linearizer Input and Output Values

e Channels using linear scaling

—999999 to 999999 (the decimal place is the same as that for the scale value)
e Other channels

Values inside parentheses are examples for the 2 V range.

Linearizer approximation
Selectable range of linearizer input: Measurable range (—2.0000 to 2.0000 V)
Selectable range of linearizer output: Display range (—2.2000 to 2.2000 V)

Linearizer bias

Selectable range of linearizer input: Measurable range (—2.0000 to 2.0000 V)
Selectable range of linearizer output: Measurement span width + 100% (—4.0000 to
4.0000 V)
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Execution of the Input Measurement (Release number 2 and later)
The linearizer input value is set to the current measured value.

1 to 12 (When the mode is set to correction factor) (only for the /

AH option)!

Setup Item Selectable Range or Options Default
Value

Uncorrected value -999999 to 999999 —

Instrument correction factor -999999 to 999999 —

Sensor correction factor -999999 to 999999 —

Execution of the input measurement  — —

1 The number of displayed points varies depending on the number of set points.

Uncorrected value
Enter the uncorrected value. Set a value that is greater than the previous value.

Channels using linear scaling or square root computation

—999999 to 999999 (the decimal place is the same as that for the scale value)
Other channels

Values inside parentheses are examples for the 2 V range.

Measurable range (-2.0000 to 2.0000 V)

Instrument correction factor
Set the instrument-dependent correction factor.

Channels using linear scaling

—999999 to 999999 (the decimal place is the same as that for the scale value)
However, the sum of this factor with the sensor correction factor must not exceed this
range.

Example:

If the instrument correction factor 12 is set to 999999, the selectable range for sensor
correction factor 12 is —999999 to 0.

Other channels

Values inside parentheses are examples for the 2 V range.

Measurement span width £ 100% (—4.0000 to 4.0000 V)

However, the sum of this factor with the sensor correction factor must not exceed this
range.

Sensor correction factor
Set the sensor-dependent correction factor.

Channels using linear scaling

—999999 to 999999 (the decimal place is the same as that for the scale value)

However, the sum of this factor with the instrument correction factor must not exceed this
range.

Other channels

Values inside parentheses are examples for the 2 V range.

Measurement span width £ 100% (—4.0000 to 4.0000 V)

However, the sum of this factor with the instrument correction factor must not exceed this
range.

Execution of the Input Measurement (Release number 3 and later)
The uncorrected value is set to the current measured value.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Procedure

Linearizer input, Linearizer output

Tapping Execution of the input measurement displays a confirmation screen.
Tap OK to set the linearizer input value to the current measured value.

Useroot —
Setting 2014/04/18 14:40:48 EVENT |
<« ‘ Calibration correction (0001 - 0001)

i Number of set points
u AI channel settings 2

B AlmA) channel settings | = —
inearizer inpuf
) 7 11y | ®—— Measured value
m DI channel settings — -
 Lnearizer output
! 1.000 V
m DO channel settings
[+=] " B
Math channel settings Execution of the input messurement |o— Executes input measurement
"\ Display settings 2
Linearizer input
2/ Measurement settings 6.000 V
| S E—— Linearizer output
% Recording settings 6.000 V

|, Data save settings
Execution of the input measurement

CrEa

Correction factor

Tapping Execution of the input measurement displays a confirmation screen.
Tap OK to set the uncorrected value to the current measured value.

Setting 2015/10/29 13:23:44 @ ALL BATCH
<« Calibration correction (0001 - 0001)

sbumas ay1 Buimsin pue do/x9 8yl BuLinbiyuo) IS

1
m Al channel settings

Uncorrected value
[ S—
m DI channel settings L a6V | Measured value

B 00 channet setings 0.0000 V

|- ) Sensor correction factor

Math channel settings 0.0000 V

7\ Display settings Execution of the input measurement |.— Executes input measurement

&/ Measurement settings
Uncorrected value

&% Recording settings 2.0000 V
5 — Instrument correction factor
[, Data save settings 0.0000 V
Sensor correction factor
[\ Batch settings 0.0000 V
‘Ev Exit ‘ =]

Note

» If you change the Mode or Range setting, the calibration correction setting is set to Off.
» Calibration correction cannot be specified on channels set to Skip or DI.
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1.2 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Explanation

Linearizer Approximation
Corrects input values using characteristics specified with segments to derive output values.

Output value

(( Measured value ))

Number of setpoints: 2 to 12

Linearizer Bias

Input value

Corrects input values using bias values specified with segments to derive output values.

Output value

After correction /7

/

(( Measured value ))

/

Number of setpoints: 2 to 12

Linearizer bias

Correction Factor

Input value

Corrects input values using the instrument correction factor and sensor correction factor
specified with segments to derive output values.

Output value

/After correction

/

(( Measured value ))

/

Number of setpoints: 2 to 12

| — Uncorrected value

Instrument correction factor + Sensor correction factor

Input value
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1.3

13.1

Configuring DI Channels (Digital input channels)

Set the input range, alarm, and display conditions of DI channels (including the DI channels
of DI/DO modules).

To use the DI module as a remote control input, set the operation mode of the module to
Remote. P> Refer to page 1-121 in section 1.12.3, “Setting the Operation Mode of a Module”.
Set the remote control action using event action. P> Refer to page 1-163 in section 1.20,
“Configuring the Event Action Function”.

Setting the Range

GX/GP: MENU key > Browse tab > Setting > Setting menu DI channel settings > Range

Web application: Config. tab > DI channel settings > Channel range (display example:
0501-0516) > Range

Hardware configurator: DI channel settings > Channel range (display example: 0501-0516)

> Range
Setup Iltem Selectable Range or Options Default Value
First-CH DI channel —
Last-CH DI channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module
configuration.

Range
Setup Iltem Selectable Range or Options Default Value
Type Skip, DI, Pulse® DI
Span Lower DI 0,1 0
Delta: —1to 1
Pulse 0 to 999999 (decimal place: 0) 0
Span Upper DI 0,1 1
Delta: —1to 1
Pulse 0 to 999999 (decimal place: 0) 1250
Calculation Off®, Delta, Linear scaling Off
Reference channel* Value (I/O channel) —

1 Appears when Calculation is set to Delta.
2 You can set this when the GX/GP has the /MT option and the operation mode is set to Normal.
3 This is fixed to Off when the Type is set to Pulse.

Type

Set the input type.

Options Description

Skip Not measured.

DI Displays contact input or voltage input signals by mapping them to 0% or 100% of the
display range.

Pulse Counts pulses.

Maximum measurement pulse cycle: 250 Hz (chattering filter for pulse input: off)
125 Hz (chattering filter for pulse input: on)

P For details on the chattering filter for pulse input, see page 1-125 in section 1.12.7,
“Setting the Chattering Filter (DI module) for Pulse Input”.

Span Lower, Span Upper
Set the input range.
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1.3 Configuring DI Channels (Digital input channels)

1.3.2

Calculation
When performing input calculation, set the calculation type. You can set this when the range
type is set to DI.

» For details on the input calculation function, see page 1-27 in section 1.2.1, “Setting the
Range”.
Reference channel

Set the reference channel for the difference calculation.
You cannot specify a channel of an AO module.

Scale?

Setup Item Selectable Range or Options Default Value
Decimal place 0,1,2,3,4,5 2

Scale Lower —999999 to 999999 0.00

Scale Upper —999999 to 999999 100.00

Unit Character string (up to 6 characters, [alal#]1] _

1 Appears when Calculation is set to Linear scaling.

Decimal place
Set the decimal place of the scale for linear scaling.

Scale Lower, Scale Upper

Assign values to the results of unit conversion of linear scaling.
Unit

Set the unit.

Note

If chattering filter for pulse input is set to On when the range type is set to Pulse, the filter may not
operate properly. As such, update the version of the DI module or DI/DO module to R1.04.01 or
later. P> See page 5-21 in section 5.1.8, “Updating the Firmware (Release number 2 and later)”

Setting Alarms

GX/GP: MENU key > Browse tab > Setting > Setting menu DI channel settings > Alarm

Web application: Config. tab> DI channel settings > Channel range (display example:
0501-0516) > Alarm

Hardware configurator: DI channel settings > Channel range (display example: 0501-0516)

> Alarm
Setup Item Selectable Range or Options Default Value
First-CH DI channel —
Last-CH DI channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module
configuration.
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1.3 Configuring DI Channels (Digital input channels)

Level 1, Level 2, Level 3, Level 4

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Type! H: High limit, L: Low limit, R: High limit on rate-of- Off

change, r: Low limit on rate-of-change,

T: Delay high limit, t: Delay low limit,

h: Difference high limit,? I: Difference low limit?,

F: Profile high limit®, f: Profile low limit®
Value® © Within the setting range 0
Hysteresis®: 4 © 0 (fixed) 0
Logging* Off, On On
Output type! Off, Relay, Internal switch O
Output No.® DO channel or internal switch number —

Appears when Level (1 to 4) is set to On.

Appears when Calculation of the range setting is set to Delta.

Appears when Output No. is not set to Off.

Appears when the type is set to high limit, low limit, difference high limit, or difference low limit.
Release number 5 and later. Appears when with communication channel (/MC option) and
profile trend settings is set to On.

Does not display when the type is set to Profile high limit or Profile low limit.

b wWNBRE

)]

On/Off
To use an alarm level (1 to 4), set this to On.

Type
Set the alarm type.
P For details, see page 1-35 in section 1.2.2, “Setting Alarms”.

Alarms of channels set to difference calculation are set in the position shown in the figure

below.
iIi,L,T,t Flz,r,h,l
Input value _ ’
Measured \:alue on the reference channel
Value

Set the alarm value for the specified alarm type.
P For details, see page 1-35 in section 1.2.2, “Setting Alarms”.

Hysteresis
Fixed to 0.

Logging

Set this On to display an alarm (notify you) when an alarm occurs. If set to Off, when an
alarm occurs, the GX/GP outputs signals to alarm output DO channels or internal switches
but does not display the alarm. Alarms are also not recorded in the alarm summary.

Output type
Set the alarm output destination.

Output No.
Set the number of the DO channel or internal switch to output alarms to.
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1.3 Configuring DI Channels (Digital input channels)

1.3.3

Profile channel (Release number 5 and later)*

Setup Item Selectable Range or Options Default Value
Upper Off, Communication channel Off
Reference Same as Upper Off
Lower Same as Upper Off

1 Appears on models with the communication channel (/MC) option.

Upper
Sets the communication channel through which the upper data of the profile trend is loaded.

Reference

Sets the communication channel through which the reference data of the profile trend is
loaded.

Lower
Sets the communication channel through which the lower data of the profile trend is loaded.

Note

* You must load the profile trend in advance to read the waveform data.
» Set the profile channel to the same channel as the channel number of the loaded profile trend.
* You can only set this when On/Off is set to the On communication channel.

Alarm delay (for delay high/low limit alarms) *

Setup Item Selectable Range or Options Default Value
Hour 1to24 0

Minute 0to 59 0

Second 0to 59 10

1 Appears when Level 1, Level 2, Level 3, or Level 4 is On.

Hour, Minute, and Second
Set the alarm delay. These values are valid when the delay high limit or delay low limit is in
use.

Setting the Display

GX/GP: MENU key > Browse tab > Setting > Setting menu DI channel settings > Display
settings
Web application: Config. tab > DI channel settings > Channel range (display example:
0501-0516) > Display settings
Hardware configurator: DI channel settings > Channel range (display example: 0501-0516)
> Display settings

Setup Item Selectable Range or Options Default Value
First-CH DI channel —
Last-CH DI channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module
configuration.
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1.3 Configuring DI Channels (Digital input channels)

Tag
Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, lalal#]1] -
No. Character string (up to 16 characters, |alal#]1] _
Characters
Set the tag.
Not all characters may be displayed due to space constraints.
No.
Set the tag number.
Color
Setup Iltem Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.

P For instructions on how to set the user-defined color, see page 1-40 in section 1.2.3,
“Setting the Display”.

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5t0 100% 100

Lower, Upper
Set these values when you want to divide the waveform displays of channels into

separate zones so that waveforms do not overlap. Set the Lower and Upper positions as
percentages of the maximum display width. Set Lower to a value less than Upper, and set

the zone width (Upper — Lower) to be 5% or greater.

Scale
Setup Iltem Selectable Range or Options Default Value
Position GX20, GP20: Off, 1, 2,3,4,5,6,7,8,9, 10 1
GX10, GP10: Off, 1,2,3,4,5,6
Division * 4,5,6,7,8,9, 10,11, 12, C10 10

1 Appears when the Rage Type is set to Pulse.

Position

Set this to set the scale display position of the trend display. Set this to Off to not display

scales.
Division
Set the number of divisions to make with the main scale marks.

C10: The scale is equally divided into 10 sections by main scale marks, and scale values are

indicated at 0, 30, 50, 70, and 100% positions.

P For display examples, see the scale settings on page 1-40 in section 1.2.3, “Setting the

Display”.
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1.3 Configuring DI Channels (Digital input channels)

Bar graph

Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower
Division * 4,5,6,7,8,9, 10,11, 12 10

1 Appears when the Rage Type is set to Pulse.

Base position

Set the bar graph base position. This setting is applied on the bar graph display and when
you are displaying the current value on the scale as a bar graph on the trend displays.

Division
Set the number of divisions to make with the main scale marks.

P For display examples, see the bar graph settings on page 1-40 in section 1.2.3, “Setting the

Display”.

Alarm point mark

Setup Item Selectable Range or Options Default Value
Indicate on Scale Off, On On
Mark kind Alarm, Fixed Alarm

Alarm 1 color to Alarm 4 color! 24 colors (red, green, blue, blue violet, brown,
orange, yellow-green, light blue, violet, gray,

lime, cyan, dark blue, yellow, light gray, purple,

black, pink, light brown, light green, dark gray,

olive, dark cyan, and spring green) and a user-

defined color (1 color)

1 Appears when the Mark kind is set to Fixed.

Indicate on Scale

Set this to On to display alarm point marks on the scale. Set this to Off to not display them.

This setting is shared with the bar graph display.

Mark kind

Options Description Mark Shape

Alarm Displayed normally in green. Displayed in red when an alarm 4 .
occurs.

Fixed Displayed with a fixed color.

4

Alarm 1 color to Alarm 4 color

When Mark kind is set to Fixed, set the display colors of point marks for alarm levels 1 to 4.

Display characters of each value?

Setup Item Selectable Range or Options Default Value
0 Character string (up to 8 characters, ) -
1 Character string (up to 8 characters, ) -
1 Appears when Calculation is set to Off.
0
Set the character string to display when the measured value is 0.
1

Set the character string to display when the measured value is 1.

P For usage examples, see page 1-40 in section 1.2.3, “Setting the Display”.
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1.4

14.1

Configuring Pulse Input Channels (Release
number 3 and later)

Set the input range, alarm, and display conditions of pulse input channels and display

conditions.

To perform pulse input integration, the computation (/MT) option is required.

P For details on computation, see page 1-83 in section 1.8, “Configuring Math Channels (/
MT option)”.
For computation examples, see page App-30 in section Appendix 7, “Computation
Examples Using Pulse Input”.

Setting the Range

GX/GP: MENU key > Browse tab > Setting > Setting menu Pulse input channel settings
> Range
Web application: Config. tab > Pulse input channel settings > Channel range (display
example: 0701-0710) > Range
Hardware configurator: Pulse input channel settings > Channel range (display example:

0701-0710) > Range

Setup ltem Selectable Range or Options Default Value
First-CH Pulse input channel —
Last-CH Pulse input channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module

configuration.

Range

Setup Item Selectable Range or Options Default Value

Type Skip, Pulse Pulse

Range Level, Contact Level

Chattering filter Off, On On

Span Lower 0 to 200000 0
Delta: -200000 to 200000

Span Upper 0 to 200000 200000
Delta: -200000 to 200000

Calculation Off, Delta, Linear scaling Off

Reference channel * Number (1/0 channel number) —

1 Appears when Calculation is set to Delta.

Type

Set the input type.

Options Description

Skip Not measured.

Pulse Counts pulses

Range

Set the pulse input range.

Options Description

Level Voltage input (counted when a change from 1 V or lower to 3 V or higher is
detected)

Contact Contact input (counted when a change from 100 kQ or higher to 200 Q or

lower is detected)

Chattering filter
This filter prevents pulse count errors caused by chattering or noise.

Options Description
Off The chattering filter is not used.
On The chattering filter is used.
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1.4 Configuring Pulse Input Channels (Release number 3 and later)

Note

When the chattering filter is set to On, the input range can be up to 30 Hz.

Span Lower, Span Upper
Set the input range. You cannot set the same value to Span Lower and Span Upper.
*  When Calculation is set to Off or Linear scaling.

0 to 200000
* When Calculation is set to Delta

-200000 to 200000
Example: Measured value per scan interval when 10000 (pulse/s) is input
Scan interval 100 ms 200 ms 500 ms 1ls 2s 5s
Measured 1000 2000 5000 10000 20000 50000
value
Calculation

When performing input calculation, set the calculation type.
P For details, see page 1-27 in section 1.2.1, “Setting the Range”.

e Linear scaling

Converts the unit to obtain the measured value.
¢ Delta

The measured value of the channel is set to the difference with respect to the measured
value of the reference channel.

Reference Channel

Set the reference channel for the difference calculation.
P For details, see page 1-27 in section 1.2.1, “Setting the Range”.

Scale !

Setup Iltem Selectable Range or Options Default Value
Decimal place 0/1/2/3/4/5 2

Scale Lower —999999 to 999999 0.00

Scale Upper —999999 to 999999 100.00

Unit Character string (up to 6 characters, |Ala[#[1)) —

1 Appears when Calculation is set to Linear scaling.

P See page 1-27 in section 1.2.1, “Setting the Range”.

Moving average

Setup Iltem Selectable Range or Options Default Value
On/Off Off, On Off
Count ! 210 100 2

1 Appears when On/Off is set to On.
P See page 1-27 in section 1.2.1, “Setting the Range”.

Note

If you change the GX/GP’s date or time or when the time is being gradually adjusted, the scan
interval will change. This will change the measured values of each scan interval, but it will not affect
the integration result (TLOG.PSUM). The default span upper and span lower limits assume values
that are affected the most by a time change at the scan interval of 5 s.
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1.4 Configuring Pulse Input Channels (Release number 3 and later)

1.4.2

Setting Alarms

GXI/GP: MENU key > Browse tab > Setting > Setting menu Pulse input channel settings
> Alarm
Web application: Config. tab > Pulse input channel settings > Channel range (display
example: 0701-0710) > Alarm
Hardware configurator: Pulse input channel settings > Channel range (display example:
0701-0710) > Alarm

Setup Iltem Selectable Range or Options Default Value
First-CH Pulse input channel —
Last-CH Pulse input channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module
configuration.

Level 1, Level 2, Level 3, Level 4

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Type! H: High limit, L: Low limit, R: High limit on rate- Off

of-change, r: Low limit on rate-of-change, T:
Delay high limit, t: Delay low limit, h:Difference
high limit,? I: Difference low limit?,
F: Profile high limit®°, f: Profile low limit®
Alarm value® © Within the setting range 0
Hysteresis' 4 6 Numeric value 5
When Calculation is set to Off or Delta: O to
5% of range setting
When math is set to Linear scaling: O to

100000
Logging* Off, On On
Output type® Off, Relay, Internal switch Off
Output No.? DO channel or internal switch number —

Appears when Level (1 to 4) is set to On.

Appears when Calculation of the range setting is set to Delta.

Appears when Output No. is not set to Off.

Appears when the type is set to high limit, low limit, difference high limit, or difference low limit.
Release number 5 and later. Appears when with communication channel (/MC option) and
profile trend settings is set to On.

6 Does not display when the type is set to Profile high limit or Profile low limit.

On/Off
To use an alarm level (1 to 4), set this to On.
Type

Set the alarm type.
P For details, see page 1-35 in section 1.2.2, “Setting Alarms”.

s wWN R

Alarms of channels set to difference calculation are set in the position shown in the figure

below.
ITI,L,T,t lT,r,h,l

Input value O Measured value ’

T
Measured value on the reference channel

Value

Set the alarm value for the specified alarm type.
P For details, see page 1-35 in section 1.2.2, “Setting Alarms”.
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1.4 Configuring Pulse Input Channels (Release number 3 and later)

Hysteresis

Set this to establish an offset between the value used to activate and release alarms.
Logging

Set this On to display an alarm (notify you) when an alarm occurs. If set to Off, when an
alarm occurs, the GX/GP outputs signals to alarm output DO channels or internal switches
but does not display the alarm. Alarms are also not recorded in the alarm summary.
Output type

Set the alarm output destination.

Output No.
Set the number of the DO channel or internal switch to output alarms to.

Profile channel (Release number 5 and later)*

Setup Item Selectable Range or Options Default Value
Upper Off, Communication channel Off
Reference Same as Upper Off
Lower Same as Upper Off

1 Appears on models with the communication channel (/MC) option.

Upper
Sets the communication channel through which the upper data of the profile trend is loaded.

Reference

Sets the communication channel through which the reference data of the profile trend is
loaded.

Lower

Sets the communication channel through which the lower data of the profile trend is loaded.

Note

* You must load the profile trend in advance to read the waveform data.
» Set the profile channel to the same channel as the channel number of the loaded profile trend.
* You can only set this when On/Off is set to the On communication channel.

Alarm delay (for delay high/low limit alarms) !

Setup Item Selectable Range or Options Default Value
Hour lto24 0

Minute 0to59 0

Second 0to 59 10

1 Appears when Level 1, Level 2, Level 3, or Level 4 is On.

Hour, Minute, and Second

Set the alarm delay. These values are valid when the delay high limit or delay low limit is in
use.
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1.4 Configuring Pulse Input Channels (Release number 3 and later)

1.4.3

Setting the Display

GXI/GP: MENU key > Browse tab > Setting > Setting menu Pulse input channel settings
> Display settings
Web application: Config. tab > Pulse input channel settings > Channel range (display
example: 0701-0710) > Display settings
Hardware configurator: Pulse input channel settings > Channel range (display example:
0701-0710) > Display settings

Setup Iltem Selectable Range or Options Default Value
First-CH Pulse input channel —
Last-CH Pulse input channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module
configuration.

Tag
Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, [Ala[#[1) —
No. Character string (up to 16 characters, [Ala[#[1) —
Characters
Set the tag.
Not all characters may be displayed due to space constraints.
No.
Set the tag number.
Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.

P For usage examples, see page 1-40 in section 1.2.3, “Setting the Display”.

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5 to 100% 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into separate
zones so that waveforms do not overlap. Set the Lower and Upper positions as percentages
of the maximum display width. Set Lower to a value less than Upper, and set the zone width
(Upper — Lower) to be 5% or greater.
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1.4 Configuring Pulse Input Channels (Release number 3 and later)

Scale

Setup Item Selectable Range or Options Default Value
Position GX20, GP20: Off, 1,2,3,4,5,6,7,8,9,10 1
GX10/GP10: Off/1/2/3/4/5/6$3 1 10

Division * 4,5,6,7,8,9,10,11,12, C10 10

1 Appears when the type is set to Pulse.

Position

Set this to set the scale display position of the trend display. Set this to Off to not display
scales.

Division

Set the number of divisions to make with the main scale marks.

C10: The scale is equally divided into 10 sections by main scale marks, and scale values are
indicated at 0, 30, 50, 70, and 100% positions.

P For display examples, see page 1-40 in section 1.2.3, “Setting the Display”.

Bar graph

Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower
Division * 4,5,6,7,8,9, 10,11, 12 10

1 Appears when the type is set to Pulse.

Base position

Set the bar graph base position. This setting is applied when you are displaying the current
value on the scale as a bar graph on the bar graph and trend displays.

Division
Set the number of divisions to make with the main scale marks.
P For display examples, see page 1-40 in section 1.2.3, “Setting the Display”.

Partialt

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

Expand 1 to 99(%) 50%
Boundary Span lower limit + 1 digit to span upper limit — 1 digit 0

1 Appears when in the Display settings of the setting menu, Partial On/Off is set to On.

On/Off

Set this to On to enable partial expanded display of waveforms.

P For details on this function, see page 1-115 in section 1.11.4, “Setting Trend Display
Conditions”.

Expand

Set at which position to display the value specified by Boundary within the display width.
Specify a percentage.

Boundary

Set the value that is to be the boundary between the reduced section and the expanded
section in the range of “minimum span value + 1 digit to maximum span value — 1 digit.” For
channels that are set to scaling, the selectable range is “minimum scale value + 1 digit to
maximum scale value — 1 digit.”
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Color scale band

Setup Item Selectable Range or Options Default Value
Band area Off, In, Out Off
Color 24 colors (red, green, blue, blue violet, brown, orange, —

yellow-green, light blue, violet, gray, lime, cyan, dark
blue, yellow, light gray, purple, black, pink, light brown,
light green, dark gray, olive, dark cyan, and spring
green) and a user-defined color (1 color)

Display position Lower Span (scale) lower limit to span (scale) upper limit 0
Display position Upper Span (scale) lower limit to span (scale) upper limit 100
Band area

Displays a specified section of the measurement range using a color band on the scale. This
setting is shared with the bar graph display.

Options Description

Off Disables the function.

In Displays the area inside using the color band.
Out Displays the area outside using the color band.
Color

Set the display color.

P For instructions on how to set the user-defined color, see page 1-40 in section 1.2.3,
“Setting the Display”.

Alarm point mark

Setup Item Selectable Range or Options Default Value
Indicate on Scale Off, On On

Mark kind Alarm, Fixed Alarm

Alarm 1 color to Alarm 4 color * 24 colors (red, green, blue, blue violet, brown, —

orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)

1 Appears when the Mark kind is set to Fixed.

Indicate on Scale

Set this to On to display alarm point marks on the scale. Set this to Off to not display them.
This setting is shared with the bar graph display.

Mark kind

Options Description Mark Shape

Alarm Displayed normally in green. Displayed in red when an alarm 4 .
occurs.

Fixed Displayed with a fixed color. ‘

Alarm 1 color to Alarm 4 color
When Mark kind is set to Fixed, set the display colors of point marks for alarm levels 1 to 4.
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1.5

151

Configuring AO Channels (Analog input
channels)

Set the AO channel range and display.

Setting the Range

GX/GP: MENU key > Browse tab > Setting > Setting menu AO channel settings > Range

Web application: Config. tab > AO channel settings > Channel range (display example:
0701-0704) > Range

Hardware configurator: AO channel settings > Channel range (display example: 0701-

0704) > Range

Setup Item Selectable Range or Options Default Value
First-CH AO channel —
Last-CH AO channel —

First-CH, Last-CH

The channel numbers that you can specify appear. Channel numbers vary depending on the

module.

Range

Setup Iltem Selectable Range or Options Default Value

Type Skip, Re-Trans, Manual Skip

Range ! 4-20mA/0-20mA 4-20mA

Span Lower * 4.000 to 20.000, 0.000 to 20.000 4.000

Span Upper * 4.000 to 20.000, 0.000 to 20.000 20.000

1 You cannot set this when Type is set to Skip.

Type

Set the output type.

Option Description

Skip Nothing is output.

Re-Trans An analog value corresponding to the span of the specified reference
channel is output.

Manual A specified value is output.

Range

Set the output range.

Span Lower, Span Upper
Set the output span. You cannot set the same value to Span Lower and Span Upper.

Reference channel !

Setup Item Selectable Range or Options Default Value

Channel type Input channel, Math channel, Input channel
Communication channel

Channel number Number (reference channel number) —

1 You can set this when the range type is set to Re-Trans.

Channel type
Set the reference channel type for retransmission output.

Channel number
Set the reference channel number for retransmission output.
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1.5 Configuring AO Channels (Analog input channels)

Preset value

Setup Item Selectable Range or Options Default Value
Preset value 0.000 to 22.000 0.000

Preset value

Set the preset value when Preset action is set to Preset value.
The preset value is independent of the span setting. It can be set to any value within the
setting range.

Preset action

Setup Item Selectable Range or Options Default Value
At power-on Preset value, Last value Preset value
On error Preset value, Last value Preset value
Re-trans stop Preset value, Last value Preset value

At power-on

Zero is output while initialization is in progress at power on.

After initialization, the previous value or preset value is output until the first output is
determined (while measurement is being started).

Power on Confirmation of first measurement
GX/GP l Initialization Measurement start processing Steady state
< > > >
Retransmission f\
output ' = Previous value
0

Preset value (0)

Preset action

Manual output

Preset action
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1.5 Configuring AO Channels (Analog input channels)

On error

If the main unit fails or the connection to the expandable 1/O is disconnected, the previous

value or preset value is output.

Even when the reference channel cannot be measured, the previous value or preset value is
output. See the following explanation.

Fail occurrence

FAIL

Normal

Normal
GX/IGP

Retransmission

Fail detection in Power off Power on

5 seconds

output 0

'On error Preset

Preset action

Manual output

o
Previous value
)

value (0) At power on

Preset action

'On error
IPreset action
|

Main unit

At power on
Preset action

LAN cable disconnection and recovery *

Normal

Normal
Expandable /O

Retransmission /"~ "\

output
0

1 Main unit fail detection
1 in’5 seconds

H
H
:
‘
|
|
|
|
|
| |
! ]
1 not connected Normal
‘
|
|

—

Previous value output
‘

Manual output

10n error
\Preset action
,

\ At power on

Preset action

On error
Preset action

At power on
Preset action

< » \ Change manual output

1 When the LAN cable is disconnected, the previous value is output for 5 seconds.
When 5 seconds elapse, preset action on error is performed.
If the connection recovers, the output is resumed.

Re-trans stop

The previous value or preset value is output when the range type is set to retransmission
output in the following situations.
This does not work when the range type is set to manual output.
*  When computation is stopped if the reference channel is a math channel
e When retransmission output is off
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1.5 Configuring AO Channels (Analog input channels)

Retransmission Output Operation

 If the output value is outside +105% to -5% of the reference channel’s set span, the
output is clipped at the boundaries of this span. (If the output value is outside the 0 to 22
mA range, the output is clipped at the boundaries of this range.)

« If the reference channel is a measurement channel or communication channel, when the
reference channel is +OVER, the output is clipped at 105% of the output channel’s set
span. When the reference channel is -OVER, the output is clipped at -5% of the set span.

Preset action

When the reference channel is a measurement channel

State Preset action
When retransmission output is off Preset action when stopped
When the module has been removed, measurement Preset action on error

channel is set to Skip, A/D error, calibration error, burnout

When the reference channel is a communication channel

sbumas ay1 Buimsin pue do/x9 8yl BuLinbiyuo) IS

State Preset action
When retransmission output is off Preset action when stopped
When NaN is input, communication channel is off Preset action on error

When the reference channel is a math channel

State Preset action

When math is stopped Preset action when stopped
When retransmission output is off

When the math channel value is +OVER, -OVER, math  Preset action on error

error, or when the math channel is off

| Measuring
Measurement (<€
Computini Stopped Computin
Calculation <€ p g;l: PP ;I: puting
Retrans. | 1 On = Off o on
output = ! » >
ON/OFF ! 1

When the reference channel is a measurement
channel or communication channel

When OVER oci:curs: 105% of span

Retrans.

output Previous value

—

Preset value (0)

|
|

|

| —
|

|

| Preset action
3 when stopped
When the reference channel is a math channel

i +
Preset action on error also when +OVER occurs —

Retrans. /= \Qecccececcacaccccccccaccccccccacamacaaanan
output T~ Previous value

\

Preset value (0)

Preset action when stopped
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1.5 Configuring AO Channels (Analog input channels)

15.2

Output Action When Settings Are Changed

Re-Trans

Description of change

Action

« Reference channel settings, scan interval,
module operation mode, A/D integration time,
over-range detection, range-over judgment upper
and lower limits, chattering filter for pulse input
(DI module), and temperature unit
* Depending on the type of setting, it may take

some time for the measurement to start after
changing the setting.

After the settings are changed, the values before
the change are used until the next measurement
starts. Then, the new settings are applied.

e Output channel span

It is applied to the next measurement after the
setting has been changed.

» Change to manual output

The value immediately before the setting was
changed is held until the next time the manual
value is changed.

Manual

Description of change

Action

» Change to retransmission output

It is applied to the next measurement after the
setting has been changed.

* Preset value during preset output

It is applied at the next output update interval (100
ms).

Setting the Display

GX/GP: MENU key > Browse tab > Setting > Setting menu AO channel settings >

Display settings

Web application: Config. tab > AO channel settings > Channel range (display example:
0701-0704) > Display settings
Hardware configurator: AO channel settings > Channel range (display example: 0701-
0704) > Display settings

Setup Item Selectable Range or Options Default Value
First-CH AO channel —
Last-CH AO channel —

First-CH, Last-CH

The channel numbers that you can specify appear. Channel numbers vary depending on the

module.

Tag

Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, En _

No. Character string (up to 16 characters, En —
Characters

Set the tag.

Not all characters may be displayed due to space constraints.

No.
Set the tag number.

Precedence in Displaying Characters and Numbers (GX/GP main unit display only)
Tag numbers are displayed with higher precedence than tag characters.

When tag numbers are not assigned, tag characters are displayed.

If neither the tag numbers or tag characters are assigned, channel numbers are

displayed.
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1.5 Configuring AO Channels (Analog input channels)

Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.
P For instructions on how to set the user-defined color, see page 1-40 in section 1.2.3,
“Setting the Display”.

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5to 100% 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into

separate zones so that waveforms do not overlap. Set the Lower and Upper positions as
percentages of the maximum display width. Set Lower to a value less than Upper, and set
the zone width (Upper — Lower) to be 5% or greater.

Scale

Setup Item Selectable Range or Options Default Value

Position GX20/GP20: Off/1/2/3/4/5/6/7/8/9/10 1
GX10/GP10: Off/1/2/3/4/5/6

Division 4/5/6/7/8/9/10/11/12/C10 10

Position

Set the scale display positions when you want to display multiple scales on the trend display.
Set this to Off to not display scales.

Division

Set the number of divisions to make with the main scale marks.

C10: The scale is equally divided into 10 sections by main scale marks, and scale values are
indicated at 0, 30, 50, 70, and 100% positions.

P For display examples, see the scale settings on page 1-40 in section 1.2.3, “Setting the
Display”.

Bar graph

Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower
Division 4/5/6/7/8/9/10/11/12 10

Base position

Set the bar graph base position. This setting is applied when you are displaying the current
value on the scale as a bar graph on the bar graph and trend displays (only on the GX/GP
main unit display).

Division

Set the number of divisions to make with the main scale marks.

P For display examples, see page 1-40 in section 1.2.3, “Setting the Display”.
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1.6 Configuring DO Channels (Digital output
channels)

Set the input range and display conditions of DO channels (including the DO channels of DI/

DO modules).
In addition to alarm output, DO output is possible through touch operation (manual

operation).

1.6.1 Setting the Range

GX/GP: MENU key > Browse tab > Setting > Setting menu DO channel settings > Range

Web application: Config. tab > DO channel settings > Channel range (display example:
0701-0706) > Range

Hardware configurator: DO channel settings > Channel range (display example: 0701-

0706) > Range

Setup Item Selectable Range or Options Default Value
First-CH DO channel —
Last-CH DO channel —

First-CH, Last-CH
Set the target channels. The channels that you can specify appear depending on the module

configuration.

Range

Setup Iltem Selectable Range or Options Default Value
Type Alarm, Manual Alarm

Span Lower 0,1 0

Span Upper 0,1 1

Unit Character string (up to 6 characters, Alalg1y —

Type

Set the input type.

To output through touch operation (manual operation), “Changing each value from

monitoring” must be set to On. P Refer to page 1-118 in section 1.11.5, “Setting Basic

Screen ltems”

P For the procedure, see page 2-10 in section 2.2.1, “Displaying Measured Data Using
Waveforms, Numeric Values, Bar Graph, Elapsed Time (/MT option), or Custom Display (/
CG option) (Trend, digital, bar graph, and custom displays)”.

Options Description
Alarm Alarm output
Manual Manual output and event action output

Span Lower, Span Upper

Specify 0 or 1. You cannot set the same value to Span Lower and Span Upper.
Unit

Set the unit.
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1.6 Configuring DO Channels (Digital output channels)

Action

Setup Item Selectable Range or Options Default Value
Energize/De-energize Energize, De-energize Energize
Action® And, Or, Reflash Or

Hold* 2 Hold, Nonhold Nonhold
Relay action on ACK?* Normal, Reset Normal

Relay deactivated interval®®  500ms, 1s,2s 500 ms

1 Does not appear when Type is set to Manual.
2 Does not appear when Action is set to Reflash.
3 Appears when Action is set to Reflash.

Energize/De-energize
Set whether to Energize or De-energize the DO output when an alarm occurs.
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Action

Options Description

And Activated when all assigned alarms are occurring simultaneously.

Or Activated when any of the specified alarms is occurring.

Reflash When multiple alarms are assigned to one alarm output relay, the GX/GP
notifies the occurrence of subsequent alarms after the relay is activated by
the first alarm.

Hold

Set the DO channel output operation.

Options Description

Hold Holds the output relay at ON until an alarm acknowledge operation is
performed.

Nonhold Turns the output relay off when the alarm condition is released (returns to

normal condition).

Relay action on ACK

Set what the output state of the DO channel would be after an alarm ACK operation.

If Individual alarm ACK is set On, this is set to Reset.

Options Description

Normal The relay is deactivated when an alarm ACK is executed. If the condition for
activating the alarm output relay is met in the next 100 ms, the relay will be
activated. This operation is valid only when the alarm output relay is set to
Hold.

Reset The relay is deactivated when an alarm ACK is executed. If the condition for
activating the alarm output relay is met again, the relay will be activated.

Example:

An example of the relay action when alarm ACK is executed is shown below. In this
example, the relay is set to Or and Hold.

Normal
Alarm ACK
v
Occurrence
Alarm 1
Occurrence
Alarm 2

Activated

Alarm output relay
Deactivated

( Relay is activated after 100 ms. )
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1.6 Configuring DO Channels (Digital output channels)

Reset
Alarm ACK
v
Occurrence
Alarm 1
i Occurrence
Alarm 2 !
Activated I
Alarm output relay
Deactivated

(Relay is activated on the next alarm occurrence.j

Relay deactivated interval
Set the relay’s not-active interval for reflash operation.

AND/OR Operation

When multiple alarms are assigned to one alarm output relay, you can select which condition
below will activate the output relay. You can also specify AND operation for internal switches.
¢ AND: Activated when all assigned alarms are occurring simultaneously

* OR: Activated when any of the specified alarms is occurring

Reflash

When multiple alarms are assigned to one alarm output relay, this function notifies the
occurrence of subsequent alarms after the relay is activated by the first alarm. When
subsequent alarms occur, the output relay is released temporarily. The duration for which the
relays are deactivated can be setto 500 ms, 1 s, or 2 s.

Relays set to Reflash will operate using Or and Nonhold settings.

Energize or De-energize Operation

You can select whether the alarm output relay is energized or de-energized when an alarm
occurs. If you select de-energize, the alarm output relays will be in the same state when the
GXIGP is shut down as they are when an alarm occurs.

Nonhold/Hold

The alarm output relay can be set to operate in the following fashion when the alarm
condition is no longer met.

e Turn OFF the relay output (nonhold).

« Hold the relay at ON until the alarm ACK is executed (hold).

Alarm ACK Operation

Acknowledging all Alarms

The alarm acknowledge (alarm ACK) operation releases all alarm indications and relay
outputs.

Acknowledging Individual Alarms (Release number 2 and later)

Individual alarm ACK operation releases specific alarms.

For the behavior of alarm indication and alarm output relay when you execute an alarm ACK
operation, see the next page.
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DO Output Relay Operation

The DO output relay operation is shown below.

Reflash Non-hold/Hold
r Channel 1 |‘ = Alarm ACK Alarm ACK
Alarm I = | occurrence ! !
Channel 2 —f—’— g i E i
Channel 3 ! ! I release  seeeeees — 4' — H ¥
L 1 1
N = | T
. I ! S Alarm ; ; |
DO output relay I U U < L ' '
Reflash on > § | ! '
( ) L 500ms, 15,25 it & 2 Normal i P
T 1 1
DO output relay r I -3 = Alarm i : i
(Reflash off) (when arelay is set to OR logic)| |2 ,I— i !-
AND/OR Normal : L
i i i
Channel 1—’—‘— = % Activated ! : E
Alarm ! ‘ E|T b .
Channel 2ﬂ o | ¢ |Deactivated ! ! !
C— g1z : L
I | 1 1 1
DO output relay AND } L 2 Activated ! ! !
or _i—i_ g = —
Internal switch gz Deactivated | !
2l o H : :
S| |
(You can set AND/OR for the DO output relay and > § : Relay is activated
internal switch.) oS | after 100 ms.
5| i | i
Energize or De-energize §- i : :
When power is  Normal When an alarm| 3| | g| Activated i o
shut down operation is occurring 0 % < —_ _I_l__:.
) O| £| 5 |peactivated i | i
Energize < z i i i
1 1 1
NOC NC NOC NC NO C NC O ) | ] ]
< Activated ! _‘ | :
c I_ | |
. o —
De-energlzej /l h l l </1 S| = |Deactivated
NOC NC NO C NC NOC NC 5 :%
i (o] Relay is deactivated
’(\I;F)(.;(’)\lr?]::]noarily Opened s until the next
: © alarm occurs.
NC: Normally Closed @

DO Output Relay Operation during an Error

When an error (FAIL) occurs in the system, the DO output relay is de-energized (as shown
below). The DO output relay operation is shown below.

| /]

NO C NC

Item

Description

When a CPU error occurs in the GX/GP

The DO output relay of the GX/GP is de-energized.
The DO output relays of all expandable 1/0Os are
de-energized.

When a CPU error occurs in an expansion module

The DO output relays of the GX/GP and
expandable 1/Os in which errors are not occurring
continue normal operation.

The DO output relay of the expandable 1/0 in
which the error occurred is de-energized.

When a connection between expandable 1/Os are
disconnected

The DO output relay of the GX/GP continues
normal operation.

The DO output relays of the expandable 1/O that
was disconnected and those of subsequent units
are de-energized.

Normal operation resumes when the connection
recovers.
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1.6 Configuring DO Channels (Digital output channels)

1.6.2 Setting the Display

GXI/GP: MENU key > Browse tab > Setting > Setting menu DO channel settings >
Display settings
Web application: Config. tab > DO channel settings > Channel range (display example:
0701-0706) > Display settings
Hardware configurator: DO channel settings > Channel range (display example: 0701-

0706) > Display settings

Setup Iltem Selectable Range or Options Default Value
First-CH DO channel —
Last-CH DO channel —

First-CH, Last-CH
Select the target channels. The channels that you can specify appear depending on the
module configuration.

Tag
Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, [Alal#[1) —
No. Character string (up to 16 characters, [Alal#[1)  —
Characters
Set the tag.
Not all characters may be displayed due to space constraints.
No.
Set the tag number.
Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.
P For instructions on how to set the user-defined color, see page 1-40 in section 1.2.3,
“Setting the Display”.

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5to 100% 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into

separate zones so that waveforms do not overlap. Set the Lower and Upper positions as
percentages of the maximum display width. Set Lower to a value less than Upper, and set
the zone width (Upper — Lower) to be 5% or greater.
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Scale
Setup Item Selectable Range or Options Default Value
Position GX20/GP20: 0Off,1,2,3,4,5,6,7,8,9,10 1

GX10/GP10: Off,1,2,3,4,5,6
Position
Set this to set the scale display position of the trend display. Set this to Off to not display
scales.

P For display examples, see the scale settings on page 1-40 in section 1.2.3, “Setting the

Display”.
Bar graph
Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower

Base position
Set the bar graph base position. This setting is applied on the bar graph display and when
you are displaying the current value on the scale as a bar graph on the trend displays.

P For display examples, see the bar graph settings on page 1-40 in section 1.2.3, “Setting the
Display”.

Display characters of each value

Setup Item Selectable Range or Options Default Value
0 Character string (up to 8 characters, [Alal#]1] -

1 Character string (up to 8 characters, [Alal#l1)) —

0

Set the character string to display when the measured value is 0.

1

Set the character string to display when the measured value is 1.

P For usage examples, see page 1-40 in section 1.2.3, “Setting the Display”.
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I 1.7 Configuring Control Function and Configuring
Program Control Function

See the Loop Control Function, Program Control Function (/PG Option) User’s Manual (IM
04L51B01-31EN).
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1.8 Configuring Math Channels (/MT option)

Configure math channels. You can define expressions using measured data and computed
data as variables, compute expressions, and display and save the results.

When the measurement mode is set to High speed or Dual interval, there is a limit to

the number of math channels at scan intervals shorter than 100 ms. For details, see the
following general specifications.

GX/10/GX20 Paperless Recorder (panel mount type) GS 04L51B01-01EN
GP10/GP20 Paperless Recorder (portable type) GS 04L52B01-01EN

1.8.1 Setting Basic Computation Operations (Error indications, operation at
start, overflow handling, PSUM overflow ! handling)
1 Release number 3 and later

GXIGP: MENU key > Browse tab > Setting > Setting menu Math channel settings > Math
action settings

Web application: Config. tab > Math channel settings > Math action settings

Hardware configurator: Math channel settings > Math action settings

Setup Item Selectable Range or Options Default Value
Value on Error +Over, —Over +Over
START/STOP key action® Off, Start/Stop, Reset + Start/Stop Start/Stop

1 When the multi-batch function (/BT) is set to On, the default value is Off.

Value on Error
Set how to display computation errors.

START/STOP key action
Set the action to execute when the START/STOP key is pressed.

Options Description

Off Computation does not start or stop when the START/STOP key is pressed.
Start/Stop Computation starts or stops when the START/STOP key is pressed.

Reset + Start/ Computation starts or stops when the START/STOP key is pressed. Before
Stop computation starts, computation is reset.

Value on Overflow

Setup ltem Selectable Range or Options Default Value
SUM, AVE Error, Skip, Limit Skip

MAX, MIN, P-P Over, Skip Over

SUM, AVE

Set how to handle overflow data when it is detected in the SUM or AVE computation of
TLOG or CLOG. This setting is also applied to TLOG.FVAL, report generation, and Rolling

average.

Options Description

Error Sets the computation result to computation error.

Skip Discards overflow data and continues the computation.

Limit Replaces overflow data with the limit value and continues the computation.
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1.8 Configuring Math Channels (/MT option)

MAX, MIN, P-P

Set how to handle overflow data when it is detected in the MAX, MIN, or P-P computation of
TLOG or CLOG. This setting is also applied to report generation.

Options Description
Over Computes by using the overflow data.
Skip Discards overflow data and continues the computation.

PSUM overflow handling

Setup Item Selectable Range or Options Default Value
Over/Rotate Rotate, Over Rotate
Over/Rotate

Set the handling of instances when the pulse integration result exceeds the displayable
range of the math channel.
Options Description

Rotate Minimum value: O When the value falls below the minimum value, continue
the computation by assuming the value of the next count
to be the maximum value.

Maximum value: 99999999 When the value exceeds the maximum value, continue
the computation by assuming the value of the next count
to be the minimum value.

Over Minimum value: -9999999 When the value falls below the minimum value, set the
result to overflow and stop the computation.

(Computed result: -OVER)

Maximum value: 99999999 When the value exceeds the maximum value, set the
result to overflow and stop the computation.
(Computed result: +OVER)

1.8.2 Setting Expressions
GXI/GP: MENU key > Browse tab > Setting > Setting menu Math channel settings >
Calculation expression
Web application: Config. tab > Math channel settings > Channel range (display example:
A001-A020) > Calculation expression
Hardware configurator: Math channel settings > Channel range (display example: A001
to A020) > Calculation expression
Description
Setup Item Selectable Range or Options Default Value
First-CH GX20/GP20: A001 to A100 A001
GX20-2/GP20-2: A001 to A200 *
GX10/GP10: A001 to A050
Last-CH Same as the first channel A001
1 Release number 3 and later
First-CH, Last-CH
Set the target channels.
Math range
Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Calculation expression® Character string (up to 120 characters) 001
Decimal place! 0,1,2,3,4,5 2
Span Lower! —9999999 to 99999999 0.00
Span Upper* —9999999 to 99999999 100.00
il
Unit Character string (up to 6 characters, al#l1) —
1 Appears when On/Off is set to On.
1-84 IM 04L51B01-01EN
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On/Off

Set the channels that you want to use to On.

Computation is performed every scan interval, starting with the smallest channel number.
Example: If you specify A002=A001+A003, the value of the previous scan interval is used for
A003.

Calculation expression

Set the expression.

In computations, measured values are handled as values without units. For example, if the
measured data from channel 0001 is 20 mV and the measured data from channel 0002 is
20 V, the computed result of 0001 + 0002 is 40.

Data That Can Be Used in Expressions
You can use the data shown below in expressions.

Data Notation Description

I/O channel data 0001, etc. Specify channel numbers.
Math channel data A001, etc. Specify channel numbers.
Constant K001 to K100 Values.

Variable constant* WO001 to W100 Values

Integer data* Z001 to 2999 Integers

Logic math data * ® LMO1 to LM50 Logic math data

Communication channel data'! GX20-1/GP20-1: C001 to C300 Specify communication channel
GX20-2/GP20-2: C001 to C500 numbers.
GX10/GP10: C001 to C050

Communication channel raw GX20-1/GP20-1: RC001 to Reads the raw values (as-is) applied

data (release number 3 and RC300 to the communication channels.
later)? GX20-2/GP20-2: RCO001 to Specify communication channel
RC500 numbers.
GX10/GP10: RC001 to RC050
Internal switch status S001 to S100 1lorO.
Flag FO1 to F20 1 or 0. Use the event action function
to set the flag (for details, see section
1.6).
Recording status (release GX20-2/GP20-2: RECO1 to Recording (1), not recording (0).
number 2 and later)® REC12 If the multi-batch function (release
GX10/GP10/GX20-1/GP20-1:  number 3 and later, /BT option)
RECO01 to REC06 is not in use, “RECO1” shows the

recording (memory sampling) status.
If the multi-batch function is in use,
“RECO01" to “REC12" show the
recording (memory sampling) status
of each batch group. Recording
status of invalid batch groups is 0.

Elapsed time (release number ETCNTO1 to ETCNT50 Specify elapsed time numbers.

5 (Version 5.04) and later)

/MC option

/MC option

RECO02 to REC12 are available in release number 3 and later.
Release number 4 and later

Can be used only for logic math.

g wWN

Only the following types of data that are checked in the table below can be used in TLOG,
CLOG, and PRE.

Data| /O Math | Communication | Constant, | Internal Flag |Recording| Integer
Comp. Ty channel | channel channel variable | switch status data
constant
TLOG v v v v
TLOG.PSUM vl
CLOG v v v
PRE v v v v
Other computations v v v v v v v v

Bad examples: TLOG.SUM(S01), CLOG.AVE(0001.0002.K01), PRE(S01)
1 Only applies to pulse input module channels.
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1.8 Configuring Math Channels (/MT option)

Decimal Place
Set the decimal place for span lower and span upper.

Span Lower, Span Upper

Set the measurement range.
The decimal place is determined by the Decimal place setting.

Unit

Set the unit of computed values.

TLOG

Setup Item Selectable Range or Options Default Value
Timer type Timer, Match Time Timer Timer

Timer No. 1,2,3,4,5%6%718%9%10% 118 12 1

Sum scale Off, sec, min, hour Off

Reset Off, On Off

1 Release number 3 and later

Timer type
Set the timer type.

Timer No.
Set the number of the timer that you want to use.

Sum scale

Set the sum scale depending on the unit of measured values.
Set the sum scale when using sum computation (TLOG.SUM).
Example: If the unit of the measured value is “m®/min,” select min.
If you select Off, the measured data is summed as-is once per scan interval.
If you set an F-value calculation (TLOG.FVAL) in a formula, the sum scale changes to min.

Reset

To reset the TLOG computed value at each interval, select On.

The figure below illustrates the reset operation of sum computation (TLOG.SUM).
Example: Result of the TLOG.SUM computation

When reset is On, the sum value is computed over each interval. When set to Off, the sum
value from computation start is computed.

Timer timeout 1 2 3

Reset Reset Reset
Reset: On A M
Reset: Off

Rolling average

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Interval 1s, 2s, 3s, 4s, 5s, 6s, 10s, 12s, 15s, 20s, 30s, 10s

1min, 2min, 3min, 4min, 5min, 6min, 10min,
12min, 15min, 20min, 30min, 1h

Number of samples® 1 to 1500 1

1 Appears when rolling average is On.

On/Off
Set this to On to perform rolling average.

Interval

Set the sampling interval for performing rolling average. The sampling interval takes on a
value that is an integer multiple of the scan interval. For example, if the sampling interval is
set to 5 s when the scan interval is 2 s, the actual sampling interval is 6 s.
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Number of samples

Set the number of samples for performing rolling average.
The rolling average time is equal to the sampling interval x the number of samples.

Note

« If the number of data points to be averaged has not reached the specified number of samples
immediately after computation is started, the average of the available data is computed.

« Computation error data is excluded from the rolling average computation.

» If the computed data exceeds the upper or lower limit, the data is handled according to the
Value on Overflow setting.
If it is set to Error or Skip, the computed data is not used in the rolling average computation.
If set to Limit, the computed data is clipped at the upper or lower limit to compute the rolling
average.
The upper and lower limits are “+100000000” ignoring the decimal point. The decimal place is
the same as that of the span lower limit.

F-Value (Release number 5 (Version 5.04) and later)* 2

Setup Iltem Selectable Range or Options Default Value
Reference temperature -9.9999999E+29 to 1E-30, 0, 1E-30 t0 9.9999999E+29 121.1°C
Z-Value -9.9999999E+29 to 1E-30, 0, 1E-30 to 9.9999999E+29 10°C

Start temperature -9.9999999E+29 to 1E-30, 0, 1E-30 to 9.9999999E+29 100°C

Reset on start Off, On Off

1 The setting is valid when an F-value calculation (TLOG.FVAL) is set in the formula.
2 When using an F-value calculation, set the TLOG sum scale to min.
Reference temperature
Sets the reference temperature for the F-value calculation.

Z-Value
Sets the Z-value for the F-value calculation.

Start temperature

Sets the temperature at which to start the F-value calculation. The F-value calculation starts
when the measured temperature is greater than or equal to the set start temperature, and
stops when the temperature falls below the start temperature.

Reset on start

Options Description

On Resets the F-value to 0 when the temperature changes from below the start
temperature to above the start temperature.
Computed results are not reset if a computation error occurs.

Off Continues to sum the F-value when the temperature changes from below
the start temperature to greater than or equal to the start temperature (does
not reset).

Regardless of the Reset on start setting, the F-value is not summed for temperatures below
the start temperature.

Measured temperature of the target channel

Does not start
F-value summing
Start

temperatuy\ ‘: jk \

Starts F-value summing Reset on start On: Resets and starts F-value summing
Reset on start Off: Continues F-value summing
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Explanation

TLOG Computation

TLOG computation determines the sum, maximum, minimum, average, difference between
the maximum and minimum or F-value of a specific channel for each interval determined by
atimer.

Computation Data Dropout

A computation data dropout occurs if the computation is not completed within the scan

interval.

However, TLOG.PSUM performs integration without being affected by computation data

dropouts.

e The math icon in the status display section turns yellow.

* When a computation data dropout occurs, the computed data of the scan interval in which
the dropout occurred is set to the data immediately before the dropout.

« If computation data dropout occurs frequently, reduce the load on the CPU by reducing
the number of math channels or setting a longer scan interval.

* In report computation (integration, average) and TLOG (SUM, AVE), the most recent
value is summed for the number of computation data dropout occurrences.

Numeric Display and Recording

The range of displayed values of computed data is from —9999999 to 99999999 excluding
the decimal point. The decimal place corresponds to the decimal place of the lower limit
span of the math channel. On the numeric display, values are displayed if the computed
result is within the above range regardless of the upper and lower limits of span.
The following table indicates special displays.
Display/Recording Computed Data Status
+Over « +Display over: When a computed result exceeds 99999999
« +Computation over: When a value exceeds approximately 1.79E+308 in
the middle of the computation
» When a computation error* occurs (you can select +Over or —Over.)
—Over « —Display over: When a computed result is less than —9999999
« —Computation over: When a value is less than approximately
—1.79E+308 in the middle of the computation
* When a computation error! occurs (you can select +Over or —Over.)

/0, SQR(=X), or LOG(—X)
If a channel number set to skip or Off is used in the equation.

1 Computation error occurs when the following computation is carried out.
» If error data is used in the equation.

Special Data Processing

This section explains the handling of special data in TLOG computation, CLOG computation,
and reports.

Power Failure Operation (TLOG and Reports)

If a power failure occurs when the report function is enabled or in the middle of the TLOG
computation, the report operation and TLOG computation resume when the GX/GP recovers
from the power failure. The operation varies depending on whether the GX/GP recovers from
the power failure before or after the time to create a report or the TLOG interval timeout.

Time of Recovery Operation
After the time to create The report data is created immediately after the GX/GP recovers. The
the data measured data up to when the power failure occurred is used to create

the report. When the time to create the next report data arrives, the data
after the recovery is used. The interval timer for TLOG data expires
immediately after the GX/GP recovers.
Before the time to create After the GX/GP recovers, report data is created at the normal time to
the data create the data.
The measured data excluding the power failure period is used to create
the report.
The interval timer for TLOG data expires after the GX/GP recovers.
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Error Data Handling (TLOG, CLOG, and Reports)

If an error occurs in the channel data, the error data is discarded, and the computation
continues. If all the data are in error, an error results.

The following types of data are considered error data.

e Channels set to skip or Off.

e The measured result on an I/0O channel is error (A/D converter failure, etc.).

e 1/O channel input is in a burnout condition.

e The computed result on a math channel is error.

Handling of Overflow Data®

1 Refers to over range on an I/O channel, computation overflow on a math channel, and over
range on a communication channel.

For TLOG, CLOG, and Reports
When the channel data is overflow data, the GX/GP handles it as follows:

Computation Type Description

Average value or sum value Set the handling to Error, Skip, or Limit.
Error: Sets the computation result to computation error.
Skip: Discards overflow data and continues the computation.
Limit: Replaces overflow data with the limit value and continues the
computation.
Limit value:

Measurement channels: Upper or lower limit of the selectable range of

the specified range or the scale upper or lower limit

Math channels, communication channels: Span upper or lower limit

Maximum, minimum, Set the handling to Over or Skip.
Maximum — minimum Over: Computes by using the overflow data.
Skip: Discards overflow data and continues the computation.

For Multiplication and Relation Computation EQ and NE

Computation Type Computation Computed Result

Multiplication 0*(+Over)

0*(=Over)

(+Over)*0

(=Over)*0

.EQ. (+Over).EQ.(+Over)

(—=Over).EQ.(—Over)

.NE. (+Over).NE.(+Over)

R RP|OOO|O|O O

(=Over).NE.(—Over)

F-Value Calculation

The F-value is calculated as the integral of the bacterial lethality rate Li per unit of time,
which is calculated as a function of temperature Ti (°C). This calculation determines this
F-value (lethal value of bacteria).

Calculation of F-value (lethal value of bacteria)

Li=10T-m/z
n L

F=A tz Li
i=1 LN
Ti : Measurement temperature : t XY
Tr : Reference temperature Y ‘Rt{l
Z :Z-Value
At: Heating time (min) The sum of the area is the F-value.
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Handling of Math Channel Data (Difference between Cxxx and RCxxx)

e Cxxx uses the measured results of communication input from a PC or the like (display
values of communication channel) in computation.

e RCxxx uses communication input from a PC or the like (display values of communication
channel) directly in computation.

Communication channel/

display value

Communication
channel raw data

-Over -1.00E+50
+Over 1.00E+50
3.14159 Measurement 3.1415926
12566370 processing 1256637E+08
0.00000 1.380648E-23
0.00000 1.602177E-19

Acquired through C\

Communication :I
input PC or the like

/Acquired through RC

Value to use in the calculation processing
on the computation channel

CXXX RCxxx
-Over -1.00E+50
+Over 1.00E+50
3.14159 3.1415926
12566370 1256637E+08
0.00000 1.380648E-23
0.00000 1.602177E-19

Measurement processing

Computation channel display value

CXXX RCxxx
-Over -Over
+Over +Over

3.14159 3.14159
12566370 12566370
0.00000 0.00000
0.00000 0.00000

Computational Processing When Measurement Mode Is Set to Dual Interval

e Computational is performed at the scan interval of the measurement group set with the
master scan interval. If a channel in a measurement group using a scan interval different
from the master scan interval is used, it is indefinite as to which measured value of this

channel in time will be used for the difference calculation.

¢ Pulse integration (TLOG.PSUM) is performed only when the measured value of the
channel used in the calculation expression is updated. However, computation is
performed at the master scan interval.

Computational Processing When the Measurement Mode Is Set to High

Speed

Computation is performed at the scan interval, but computational processing is performed at

100 ms.
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1.8.3 Writing Expressions

Common Items

Follow the rules below when writing expressions.

e Use up to 120 characters to write expressions.

* The precedence of computing terms can be specified using parentheses.
« Specify channels in expressions using channel numbers.

Example: 0001, 0012,

A001, C001, W1, 71

e The “0” in the top digit of /0O channel numbers (0101), math channel numbers (A001),
communication channel numbers (C010), constants (K), internal switch numbers (S),
flags (F), recording status (REC), elapsed time (ETCNT), variable constants (W), and
integer data (Z) can be omitted.

Examples: 101, A1, C10, K1, S1, F1, REC1, ETCNT1

« The data of the previous scan is used in the computation for its own channel number and
channel numbers greater than its own channel number in the expression.

e Write special computations (HOLD, RESET, and CARRY) and conditional expressions at
the beginning of expressions.

Order of Precedence in Computations
The order of precedence of computation in expressions is as follows:

Type

Computing Element

Function

ABS(), SQR(), LOG(), LN(), EXP(), TLOG.MAX(), TLOG.MIN(), TLOG.
AVE(), TLOG.SUM(), TLOG.P-P(), TLOG.PSUM(), TLOG.FVAL(), CLOG.
MAX(), CLOG.MIN(), CLOG.AVE(), CLOG.SUM(), CLOG.P-P(), BIT, INT,
SIN, COS, CLOG.PAVE, CP.02, CP.CO2

Special computation and
conditional expression

PRE, HOLD, RESET, CARRY, [a?b:c]

Power

*%

Logical negation NOT
Multiplication and division *, /, MOD
Addition and subtraction  +, —

Greater than and less than

.GT. (or >), .LT. (or <), .GE. (or >=), .LE. (or <=)

Equal and not equal

.EQ. (or =), .NE. (or <>)

Logical product

AND

Logical sum and exclusive
logical sum

OR, XOR

Limitations

The following limitations exists in expressions.

Type

Limitations

TLOG Computation

A computing element cannot be written inside the parentheses.
Only one TLOG computation can be specified in a single expression.

CLOG computation

The number of channels that can be written in the parentheses is up to 30
channels.

A computing element cannot be written inside the parentheses.

Only one CLOG computation can be specified in a single expression.

PRE

A computing element cannot be written inside the parentheses.

HOLD(a):b

Can only be written at the beginning of an expression.
Only one HOLD computation can be specified in a single expression.

RESET(a):b

Can only be written at the beginning of an expression.
Only one RESET computation can be specified in a single expression.

CARRY(a):b

Can only be written at the beginning of an expression.
Only one CARRY computation can be specified in a single expression.
Only TLOG.SUM can be written in b.

Conditional equation
[a?b:c]

RESET, CARRY, or HOLD cannot be written to a, b, or c.
Other computing elements cannot be combined (example: [a?b:c]+0001).
However, conditional equations can be specified for a, b, and c.

ETCNT

Other computing elements cannot be combined.
Only one ETCNT computation can be specified in a single expression.
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1.8 Configuring Math Channels (/MT option)

Basic Arithmetic

Expression Examples

e Addition 0001+0002
(Determines the sum of the measured values of channels 0001 and 0002)
¢ Subtraction 0001-0002
(Determines the difference of the measured values of channels 0001 and 0002)
e Multiplication 0001*K003
(Multiplies constant KOO3 to the measured value of channel 0001)
e Division 0001/K002
(Divides the measured value of channel 0001 by constant KO02)

Power and Other Computations

Expression Examples

e Power 0001**0002
(Determines the measured value of channel 0001 to the power of the measured value of
channel 0002)
e Square root SQR(0002)
(Determines the square root of the measured value of channel 0002)
e Absolute value ABS(0002)
(Determines the absolute value of the measured value of channel 0002)
e Common logarithm LOG(0001)
(Determines the common logarithm (log10) of the measured value of channel 0001)
¢ Natural logarithm LN(0001)
(Determines the natural logarithm of the measured value of channel 0001)
e Exponent EXP(0001)
(Determines e to the power of the measured value of channel 0001)

Relational Computation

Expression Examples
0002.LT.0003, 0002<0003

If the measured value of channel 0002 is less than the measured value of channel 0003, the
computed result is 1.

Otherwise, the result is 0.

0002.GT.0003, 0002>0003

If the measured value of channel 0002 is greater than the measured value of channel 0003,
the computed result is 1.

Otherwise, the result is 0.

0002.EQ.0003, 0002=0003

If the measured value of channel 0002 is equal to the measured value of channel 0003, the
computed result is 1.

Otherwise, the result is 0.

0002.NE.0003, 0002<>0003

If the measured value of channel 0002 is not equal to the measured value of channel 0003,
the computed result is 1.

Otherwise, the result is 0.

0002.GE.0003, 0002>=0003

If the measured value of channel 0002 is greater than or equal to the measured value of
channel 0003, the computed result is 1. Otherwise, the result is 0.

0002.LE.0003, 0002<=0003

If the measured value of channel 0002 is less than or equal to the measured value of
channel 0003, the computed result is 1. Otherwise, the result is 0.
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Logical Computation

Checks whether the two data values, el and e2 (el only for NOT), are zeros or non-zeros,
and computes according to the conditions.

AND

Logical product
(Syntax) elANDe2
(Condition)  If the two data values el and e2 are both non-zeros, the computed result is 1.
Otherwise, it is 0.
(Explanation) e1=0,e2 =0 — e1ANDe2 =0
e1#0,e2=0—e1ANDe2=0
e1=0,e2#0— el1ANDe2=0
e1#0,e2#0— elANDe2 = 1

OR

Logical sum
(Syntax) elORe2
(Condition)  If the two data values el and e2 are both zeros, the computed result is 0.
Otherwise, itis 1.
(Explanation) e1=0,e2=0 —e10Re2=0
e1#0,e2=0—e10Re2 =1
e1=0,e2#0 —e10Re2 =1
e1#0,e2#0 — e1ORe2 =1

XOR

Exclusive OR
(Syntax) e1XORe2
(Condition)  If the two data values el and e2 are zero and non-zero or non-zero and zero,
the computed result is 1. Otherwise, it is 0.
(Explanation) e1=0,e2=0— e1XORe2 =0
e1#0,e2=0— e1XORe2 =1
e1=0,e2#0— e1XORe2 =1
e1#0,e2#0 —e1XORe2=0

NOT
Logical negation
(Syntax) NOTel
(Condition)  The result is the inverse of the status of data el (zero or non-zero).
(Explanation) e1 =0 — NOTe1 =1
e1#0— NOTe1=0

Expression Example

0001-00020R0003.GT.0004
Determines the OR of the computed results of “0001-0002” and “0003.GT.0004".
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TLOG Computation
TLOG computation determines the sum, maximum, minimum, average, difference between
the maximum and minimum or F-value of a specific channel for each interval determined by
atimer.
In the explanation below, an expression containing a computing element, an internal switch
(S), and a flag (F) cannot be written in el. In addition, only one TLOG computation can be
specified in a single computing expression.
TLOG.MAX()
Maximum value
(Syntax) TLOG.MAX(el)
(Condition)  Determines the maximum value of channel el.

TLOG.MIN()

Minimum value
(Syntax) TLOG.MIN(el)
(Condition)  Determines the minimum value of channel el.

TLOG.AVE()

Average value
(Syntax) TLOG.AVE(el)
(Condition)  Determines the average value of channel el.

TLOG.SUM()

Sum value
(Syntax) TLOG.SUM(el)
(Condition)  Determines the sum of channel el.

TLOG.P-P()
Maximum — minimum value
(Syntax) TLOG.P-P(el)
(Condition)  Determines the maximum - minimum value of channel el.
TLOG.PSUM()
Sum value
(Syntax) TLOG.PSUM(el)
(Condition)  Determines the sum of channel e1.*
1 Only GX90XP pulse input module channels.
TLOG.FVAL() (Release number 5 (Version 5.04) and later)

F-value
(Syntax) TLOG.FVAL(el)
(Condition)  Determines the F-value of channel el.

Expression Example
TLOG.MAX(0001)+K001*SQR(0002)

Examples of Equations That Are Not Allowed

TLOG.AVE(0001)+TLOG.AVE(0002)
Reason: TLOG appears twice in one equation.

TLOG.AVE(ABS(0001))
Reason: A computing element is used inside the parentheses.
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CLOG Computation

Only data of I/O channels, math channels, and communication channels can be used in
CLOG computations. Up to 30 channels can be written in the parentheses.

In the explanation below, an expression containing a computing element cannot be written
to el, etc. In addition, only one CLOG computation can be specified in a single computing
expression.

CLOG.SUM()

Sum value

(Syntax) CLOG.SUM(el.e2.e4-e6)

(Condition)  Determines the sum of the data of channels el, e2, e4, e5, and e6 that are
measured at the same time.

CLOG.MAX()

Maximum value

(Syntax) CLOG.MAX(el.e2.e4-e6)

(Condition)  Determines the maximum value among the data of channels el, e2, e4, e5,
and e6 that are measured at the same time.

CLOG.MIN()

Minimum value

(Syntax) CLOG.MIN(el.e2.e5.e7)

(Condition)  Determines the minimum value among the data of channels el, e2, e5, and
e7 that are measured at the same time.

CLOG.AVE()

Average value

(Syntax) CLOG.AVE(el-e6)

(Condition)  Determines the average value among the data of channels el to e6 that are
measured at the same time.

CLOG.P-P()

Maximum — minimum value

(Syntax) CLOG.P-P(el.e2.e5.e7)

(Condition)  Determines the difference between the maximum and minimum values among
the data of channels el, e2, €5, and e7 that are measured at the same time.

CLOG.PAVE() (Release number 4 and later)

(Syntax) CLOG.PAVE(el.e2.e3.e4.e5.e6.e7)

(Condition) Determines the average value by excluding input that falls outside a given
width from the pattern (SP) during program operation. For el to e4 only,
constants and variable constants can be used.
el: Calculation method switch flag (decimals rounded, computed as CLOG.

AVE if zero)
e2: Loop number (decimals truncated)
e3: Effective width for ramp
e4: Effective width for soak
eb5, e6, e7: Channels for calculating the average

Expression Example
CLOG.MAX(0001.0002.A004-A006)+K001*SQR(0002)

Examples of Equations That Are Not Allowed
CLOG.AVE(0001.0003.0005)+CLOG.AVE(0002.0004.0006)
Reason: CLOG appears twice in one equation.

CLOG.AVE(001.ABS(001))
Reason: A computing element is used inside the parentheses.
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Special Computations

PRE()
(Syntax)
(Condition)
HOLD(a):b
(Syntax)
(Condition)

PRE(el)
Determines the previous value of el.

HOLD(a):b
When a is zero, b is carried out to derive the computed value. Otherwise, the
previous computed value is held.

Expression Example
Under normal conditions, TLOG.SUM(0001) is carried out to derive the computed value.
When [0001] exceeds K01, the previous computed value is held.

HOLD(0001.GT.K001):TLOG.SUM(0001)

KOO0

RESET(a):b
(Syntax)
(Condition)

RESET(a):b

When a is zero, b is carried out to derive the computed value. Otherwise,
the previous computed value of b is reset, and b is carried out to derive the
computed value.

Expression Example

Under normal conditions, TLOG.SUM(0001) is carried out to derive the computed value.
When [A001] exceeds K01, the previous computed value is reset, and TLOG.SUM(0001)
is carried out.

RESET(A001.GT.K001):TLOG.SUM(0001)

K001

LAY

CARRY(a):b
(Syntax)
(Condition)

CARRY(a):b

Only TLOG.SUM can be specified for b. If the computed value X of b is
less than a, the computed result is X. If X is greater than or equal to a, the
computed result is the excess (X — a).

(Explanation) When a value such as the flow rate is summed and the threshold value is

reached or exceeded, the sum value is reset while carrying over the amount
that exceeded the threshold value.

Expression Example

Expression that sums the values of channel 0001 and resets the value when it reaches or
exceeds 10000.

K001=10000
CARRY(K001):TLOG.SUM(0001)

K001

Examples of Equations That Are Not Allowed
0002+HOLD(K001): TLOG.SUM(0001)
Reason: HOLD is not at the beginning of the expression.

RESET(A001.GT.K001):TLOG.SUM(0001)+RESET(A001.GT.K001):0002
Reason: RESET appears twice in one equation.
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Conditional Expression

[a?b:c]
(Syntax)
(Condition)

[0001.GT.K001?70002:0003]

If the measured value of channel 0001 is greater than constant K001, the
computed result is the measured value of channel 0002. Otherwise, the
computed result is the measured value of channel 0003.

Examples of Equations That Are Not Allowed

[0001.GT.K001?0002:0003]*K002
Reason: Used in combination with another computing element.

Nested Conditional Expressions

A conditional expression can be written to Expressionl, Expression2, and Expression3 in the
equation [Expression1?Expression2:Expression3]. For example, the following expression

is allowed: [Equation1?[Equation2-1?Equation2-2:Equation2-3]:[Equation3-1?Equation3-
2:Equation3-3]].

Expressions can be nested as long as the number of characters of the expression does not
exceed 120 characters.

Bit Operation (Release number 2 and later)

BIT
(Syntax)
(Condition)

BIT.Bnn (0001)

Assuming that the channel 0001 data (positive integer) is bit data, the nnth
(BOO to B31) bit is output. If the target bit is 1, the computed result is 1. If the
target bit is 0, the computed result is O.

The higher digit “0” in “Bnn” cannot be omitted.

(Explanation) The status information (e.g., test information) of a lower-level device can be

extracted via Modbus communication and processed using bit operation. The
result can be used in alarms, event action, and so on.

If the value includes a decimal, the value is rounded to the nearest integer
before performing calculation.

If the input data is O or a negative number, the output value is 0.

If the input value is not a number (e.g., zOver or error), the computed result is
error. The error display varies depending on the Value on Error setting in Math
action settings.

If computation is performed on a communication channel (maximum data
value: 99999999) the valid bit specification is up to B26.

If computation is performed on communication channel raw data (RC), the
valid bit specification is up to B31.

Example when the data value is 3 (0000 0000 0000 0000 0000 0000 0000
0011)

For BO1

BIT.BO1(RC001) =1

For BO2

BIT.BO2(RC001) =0

Integer Extraction Operation (Release number 2 and later)

INT
(Syntax)

(Condition)

INT (0001)
Determines the maximum integer that does not exceed the channel 0001 data
value. If the channel 0001 data value is 123.45, the computed result is 123.

(Explanation) Operation example

When channel 0001 is 4.3
INT (0001) =4.0
When channel 0001 is 5.5
INT (0001) =5.0
When channel 0001 is -2.2
INT (0001) =-3.0
When channel 0001 is -3.8
INT (0001) =-4.0
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Remainder Extraction Operation (Release number 2 and later)

MOD

(Syntax) 0001.MOD.K001
(Condition)  Determines the remainder when channel 0001 is divided by constant KOO1.
(Explanation) Operation example
When channel 0001 is 10 and channel K001 is 3
0001 .MOD. K001 =1
When channel 0001 is 7.5 and channel K001 is -2
0001 .MOD. K001 =-0.5
When channel 0001 is -6 and channel KOO1 is 2.5
0001 .MOD. K001 =1.5
When channel 0001 is -8.5 and channel KOO1 is -4.5
0001 .MOD. K001 =-4.0

Trigonometric Functions (Release number 2 and later)

SIN

(Syntax) SIN (0001)
(Condition)  Determines the sine value assuming the channel 0001 data value to be an
angle in degrees.

COs

(Syntax) COS (0001)
(Condition)  Determines the cosine value assuming the channel 0001 data value to be an
angle in degrees.

Note

If the input data to a trigonometric function is in radians, you can use the following equation to
convert into degrees.
(degrees) [°] = (radians) [rad] x 180 / Pi

CP Calculation (Release number 4 and later)

CP.O2

(Syntax) CP.O2 (el.e2.e3)
(Condition)  el: Furnace temperature (727.7°C to 1500.0°C or 1341.86 F to 2732.00 F.
The furnace temperature unit is the same as the temperature unit setting.)
e2: CO partial pressure (0 vol% to 100 vol%)
e3: Zirconia O2 sensor electromotive force (0 V to 2 V)
(Explanation)  Determines the CP value [wt%] from the zirconia O2 sensor electromotive
force, CO partial pressure, and furnace temperature.
If a value outside the range is input in el to e3, the calculated result will be
2.00000.

CP.CO2
(Syntax) CP.CO2 (el.e2.e3)
(Condition)  el: Furnace temperature (727.7°C to 1500.0°C or 1341.86 F to 2732.00 F.
The furnace temperature unit is the same as the temperature unit setting.)
e2: CO partial pressure (0 vol% to 100 vol%)
e3: CO2 partial pressure (0 vol% to 100 vol%)
(Explanation)  Determines the CP value [wt%] from the O2 partial pressure, CO partial
pressure, and furnace temperature. If a value outside the range is input in
el to e3, the calculated result will be 2.00000.
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1.8.4

Setting Alarms

GXIGP: MENU key > Browse tab > Setting > Setting menu Math channel settings >
Alarm
Web application: Config. tab > Math channel settings > Channel range (display example:
A001-A020) > Alarm
Hardware configurator: Setting tab > Math channel settings > Channel range (display
example: A0O01-A020) > Alarm

Setup Iltem Selectable Range or Options Default Value

First-CH GX20/GP20: A001 to A100 A001
GX10/GP10: A001 to AO50

Last-CH Same as the first channel A001

First-CH, Last-CH
Set the target channels.

Level 1, Level 2, Level 3, Level 4

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Type! H: High limit, L: Low limit, T: Delay high limit, H: High limit

t: Delay low limit,
F: Profile high limit*, : Profile low limit 4

Value® ® -9999999 to 99999999 0.00
Hysteresis® 3 ° Numeric value (0 to 100000) 0.00
Logging* Off, On On
Output type’ Off, Relay, Internal switch Off
Output No.? DO channel or internal switch —

1 Appears when On/Off is set to On.

2 Appears when Output type is not set to Off.

3 Appears when the type is set to H:High limit or L:Low limit.

4 Release number 5 and later. Appears when with communication channel (/MC option) and
profile trend settings is set to On.

5 Does not display when the type is set to Profile high limit or Profile low limit.

On/Off
To use an alarm level (1 to 4), set this to On.
Type

Set the alarm type.
P For details, see page 1-35 in section 1.2.2, “Setting Alarms”.

Value

Set the alarm value for the specified alarm type.

Options Value

H, L Within —9999999 to 99999999 excluding the decimal point.

T t Same as H and L

Hysteresis

Set this to establish an offset between the value used to activate and release alarms.
Logging

Set this On to display an alarm (notify you) when an alarm occurs. If set to Off, when an
alarm occurs, the GX/GP outputs signals to alarm output DO channels or internal switches
but does not display the alarm. Alarms are also not recorded in the alarm summary.

Output type
Set the alarm output destination type.

Output No.
Set the number of the DO channel or internal switch to output alarms to.
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Profile channel (Release number 5 and later)*

Setup Item Selectable Range or Options Default Value
Upper Off, Communication channel Off
Reference Same as Upper Off
Lower Same as Upper Off

1 Appears on models with the communication channel (/MC) option.

Upper
Sets the communication channel through which the upper data of the profile trend is loaded.

Reference

Sets the communication channel through which the reference data of the profile trend is
loaded.

Lower
Sets the communication channel through which the lower data of the profile trend is loaded.

Note

* You must load the profile trend in advance to read the waveform data.
» Set the profile channel to the same channel as the channel number of the loaded profile trend.
* You can only set this when On/Off is set to the On communication channel.

Alarm delay (for delay high/low limit alarms) *

Setup Item Selectable Range or Options Default Value
Hour 0to24 0

Minute 0to 59 0

Second 0to 59 10

1 Appears when Level 1, Level 2, Level 3, or Level 4 is On.

Hour, Minute, and Second

Set the alarm delay value. These values are valid when the delay high limit or delay low limit
is in use.

1.8.5 Setting the Display

GX/GP: MENU key > Browse tab > Setting > Setting menu Math channel settings >
Display settings
Web application: Config. tab > Math channel settings > Channel range (display example:
AO001-A020) > Display settings
Hardware configurator: Math channel settings > Channel range (display example: A001

to A020) > Display settings

Setup Item Selectable Range or Options Default Value

First-CH GX20/GP20: A001 to A100 A001
GX10/GP10: A001 to AO50

Last-CH Same as the first channel A001

First-CH, Last-CH
Select the target channels.
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Tag
Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, lalal#]1] -
No. Character string (up to 16 characters, lalal#]1] _
Characters
Set the tag.
Not all characters may be displayed due to space constraints.
No.
Set the tag number.
Color
Setup Iltem Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.

P For instructions on how to set the user-defined color, see page 1-40 in section 1.2.3,
“Setting the Display”.

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5 to 100% 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into
separate zones so that waveforms do not overlap. Set the Lower and Upper positions

as

percentages of the maximum display width. Set Lower to a value less than Upper, and set

the zone width (Upper — Lower) to be 5% or greater.

P For display examples, see page 1-40 in section 1.2.3, “Setting the Display”.

Scale
Setup Item Selectable Range or Options Default Value
Position GX20/GP20: 0ff,1,2,3,4,5,6,7,8,9,10 1
GX10/GP10: 0ff,1,2,3,4,5,6
Division 4,5,6,7,8,9,10, 11,12, C10 10
Position
Set this to set the scale display position of the trend display. Set this to Off to not display
scales.
Division

Set the number of divisions to make with the main scale marks.

C10: The scale is equally divided into 10 sections by main scale marks, and scale values are

indicated at 0, 30, 50, 70, and 100% positions.
P For scale display examples, see page 1-40 in section 1.2.3, “Setting the Display”.
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Bar graph

Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower
Division 4,5,6,7,8,9,10,11,12 10

Base position

Set the bar graph base position. This setting is applied on the bar graph display and when
you are displaying the current value on the scale as a bar graph on the trend displays.

P For bar graph display examples, see page 1-40 in section 1.2.3, “Setting the Display”.
Division
Set the number of divisions to make with the main scale marks.

Partial
Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Expand 1 to 99(%) 50%
Boundary Span lower limit + 1 digit to span upper limit — 1 digit 0.01
1 Appears when in the Display settings of the setting menu, the trend partial expansion On/Off
is set to On.
On/Off

Set this to On to enable partial expanded display.

Expand
Set at which position to display the value specified by Boundary within the display width.
Specify a percentage.

Boundary

Set the value that is to be the boundary between the reduced section and the expanded
section in the range of “minimum span value + 1 digit to maximum span value — 1 digit.” For
channels that are set to scaling, the selectable range is “minimum scale value + 1 digit to
maximum scale value — 1 digit.”

Example: Computation span: 0 to 100. Expand: 30. Boundary: 50The 0 to 50 range is
displayed in the 0% to 30% range, and the 50 to 100 range is displayed in the
30% to 100% range.

P For details on this function, see page 1-115 in section 1.11.4, “Setting Trend Display
Conditions”.

Color scale band

Setup Item Selectable Range or Options Default Value
Band area Off, In, Out Off
Color 24 colors (red, green, blue, blue violet, brown,

orange, yellow-green, light blue, violet, gray, lime,
cyan, dark blue, yellow, light gray, purple, black,
pink, light brown, light green, dark gray, olive, dark
cyan, and spring green) and a user-defined color

(1 color)
Display position Lower Span Lower to Span Upper 0.00
Display position Upper Span Lower to Span Upper 1.00

Band area

Displays a specified section of the measurement range using a color band on the scale. This
setting is shared with the bar graph display.

Options Description

Off Disables the function.

In Displays the area inside using the color band.
Out Displays the area outside using the color band.
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Color

Set the display color.

P For instructions on how to set the user-defined color, see page 1-40 in section 1.2.3,
“Setting the Display”.

Display position Lower, Display position Upper
Set the display position. Set a value within the span or scale range.

P For color band display examples, see page 1-40 in section 1.2.3, “Setting the Display”.

Alarm point mark

Setup Item Selectable Range or Options Default Value
Indicate on scale Off, On On
Mark kind Alarm, Fixed Alarm

Alarm 1 color to Alarm 4 color* 24 colors (red, green, blue, blue violet, brown,
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)

1 Appears when the Mark kind is set to Fixed.

Indicate on scale

Set this to On to display alarm point marks on the scale. Set this to Off to not display them.
This setting is shared with the bar graph display.

Mark kind

Options Description Mark Shape

Alarm Displayed normally in green. Displayed in red when an alarm 4 . 9
occurs.

Fixed Displayed with a fixed color. ‘

Alarm 1 color to Alarm 4 color
When Mark kind is set to Fixed, set the display colors of point marks for alarm levels 1 to 4.

1.8.6 Setting Constants to Use in Computation

GXI/GP: MENU key > Browse tab > Setting > Setting menu Math channel settings >
Constant

Web application: Config. tab > Math channel settings > Constant

Hardware configurator: Math channel settings > Constant

Setup Item Selectable Range or Options Default Value
Number of constant K001-K010, K011-K020, K021-K030, K001-K010
K031-K040, K041-K050, K051-K060,
K061-K070, KO71-K080, K081-K090,
K091-K100

Number of constant
Select a range of constant numbers you want to set (in units of 10 numbers).
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1.8.7

Constant
Setup Item Selectable Range or Options Default Value
K001 to K100 —9.9999999E+29 to 9.9999999E+29 0

—9.9999999E+29 to —1.0000000E-30, 0,
1.0000000E-30 to 9.9999999E+29

K001 to K100

Set constants. The number of significant digits of a constant is eight. When specifying a
constant using exponential notation, set the mantissa using up to 8 digits and the exponent
using up to 2 digits. The constants in the range specified by Number of constant are
displayed.

Setting Variable Constants to Use in Computation

Variable constants are constants that can be varied even when computation or recording is
in progress. They can be used for math and logic math.

You can vary variable constants on the setting screen or tuning screen (when the PID
control module is installed).

GX/GP: MENU key > Browse tab > Setting > Setting menu Math channel settings >
Variable constant

Web application: Config. tab > Math channel settings > Variable constant

Configurator: Math channel settings > Variable constant

Setup Item Selectable Range or Options Default Value
Number of constant W001-W010/W011-W020/W021-W030/ WO001-W010
W031-W040/W041-W050/W051-W060/
W061-W070/W071-W080/W081-W090/
W091-W100

Constant number
Select a range of constant numbers you want to set (in units of 10 numbers).

Constant
Setup Item Selectable Range or Options Default Value
WO001 to W100 —9.9999999E+29 to 9.9999999E+29 0
—9.9999999E+29 to —1.0000000E-30, O,
1.0000000E—30 to 9.9999999E+29
WO001 to W100

Set the constant. The number of significant digits of a constant is eight. When specifying a
constant using exponential notation, set the mantissa using up to 8 digits and the exponent
using up to 2 digits. The constants in the range specified by Constant number are displayed.
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Logic math is a function that outputs calculated results as 0 or 1 to relays (DOs) or internal
switches.

GX/GP: MENU key > Browse tab > Setting > Setting menu Logic math settings
Web application: Config. tab > Logic math settings
Hardware configurator: Config. tab > Logic math settings

Logic math number

Setup Item Selectable Range or Options Default Value

Logic math number GX10/GP10: LMO1 to LM20 —
GX20/GP20: LM01 to LM50

Logic math number

You can set up to 20 logic math expressions on the GX10/GP10 and up to 50 expressions
on the GX20/GP20. Select the number of the logic math expression you want to set.

Output

Setup Iltem Selectable Range or Options Default Value
Output type Off, Switch/Relay Off

Output No. DO channel or internal switch —

Output type

Select the output type of the calculated result.

Output No.

Select the output number of the calculated result. You can only select internal switch
numbers, relay (DO) channels, or PID control module’s DO with the type set to manual.

Calculation expression

Type Computing Element

Auxiliary operation +, -

Basic arithmetic +, 5%

Relational operation .GT,, .GE,, .LT, .LE., .EQ., .NE., >, >=,<, <=, = <>
Logical operation AND, OR, NOT, XOR

Conditional operation [expression 1 ? expression 2 : expression 3]

Bit operation BIT.Bnn()

Up to 120 characters can be entered in a calculation expression.
Data That Can Be Used in Expressions

P See page 1-84 in section 1.8.2, “Setting Expressions”.
Note

You cannot change the calculation expression while recording is in progress.
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The internal switch or relay output is 0 when the calculated result of logic math is as follows
(or 1 otherwise).

* When the calculated result is greater than —0.5 and less than 0.5

¢ When the calculated result is in error

Operation Interval

Computation and updating of the output operate at the scan interval. However, if the scan
interval is less than 100 ms, it runs at 100 ms.

If the measurement mode is set to dual interval, logic math runs according to the master
scan interval.

Starting

Operation starts when the logic math setting is changed to a value other than off. It is not
affected by the starting and stopping of math, recording or control.

About the Logic Math Data (LM)

Logic math data is used when you want the result of a logic math operation to be reflected
in the operation of another logic math number in the same period. The function returns a
1 when the logic math operation outputs a 1 and 0 when the operation outputs a 0. The
function also returns a 0 when the output type of the specified logic math number is set to
Off.

The data cannot be used in the calculation expression of a math channel.

LM values are retained only during the same scan interval.

Operating Conditions

The relay (DO channel) values used in logic math are displayed values (values that reflect
energized or de-energized).

Logic math is applied to the internal switches and relays (DOs) after the next interval. If you
want to reflect the results of logic math within the same interval, use logic math data (LM).

Example: Differences in the logic math results depending on the calculation expression

Logic math Output Calculation expression
number Output type Output No. Setting 1 Setting 2
Settings LM01 Internal switch 1 WO001 WO001
LMO02 Internal switch 2 S001 LMO1
LMO03 Internal switch 3 S002 LMO02
Results First interval Internal switch 1 1
1
Internal switch 0 1
2
Internal switch 0 1
3
Second interval Internal switch 1 1
1
Internal switch 1 1
2
Internal switch 0 1
3
Third interval Internal switch 1 1
1
Internal switch 1 1
2
Internal switch 1 1
3

If multiple logic math operations set the same output, the result of the logic math with the
largest logic math number is reflected. However, for the logic math data (LM), the calculated
result of that number is reflected.
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1.9 Configuring Logic Math (/MT option)

Example: When multiple logic math operations specify the same output

Settings
Logic math 1 (LM01)
Output type: Internal switch
Output No.: 1
Calculation expression: W001 (WO001 is set to 1)

Logic math 2 (LM02)
Output type: Internal switch
Output No.: 1
Calculation expression: W002 (W002 is set to 0)

Values after calculation
Internal switch 1 =0
LMO01=1
LM02=0
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1.10

1.10.1

1.10.2

Configuring Elapsed Time Calculation (/MT
option) (Release number 5 (Version 5.04) and
later)

Set the elapsed time calculation.

Setting the Elapsed Time

GX/GP: MENU key > Browse tab > Setting > Setting menu Elapsed time calculation
settings > Elapsed time settings
Web application: Config. tab > Elapsed time calculation settings > Elapsed time
settings
Hardware configurator: Elapsed time calculation settings

Elapsed time number
Number to which you want to set the elapsed time calculation (1-50).

Elapsed time settings

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

Count unit! Sec, Min, Hour Sec

Reset on start* Off, On Off

Digital display* Count, Time format Time format
Overflow action® Rotate, Over Rotate

1 You can set this when On/Off is set to On.

On/Off
Set this to On to use the elapsed time calculation.

Count unit
Sets the minimum unit of the count value for elapsed time calculations.

Reset on start
Turn On to reset the count value at the start of elapsed time calculations.

Digital display

Sets the display format.

Options Description

Count Displays the elapsed time as a count value.
Time format Displays the elapsed time in time format.

Overflow action
Sets the action when the count value of an elapsed time calculation exceeds the maximum

value.

Options Description

Rotate Resets the count value and continues the elapsed time calculation.
Over Stops the elapsed time calculation as an overflow.

Setting the Action Settings

GX/GP: MENU key > Browse tab > Setting > Setting menu Elapsed time calculation
settings > Action settings

Web application: Config. tab > Elapsed time calculation settings > Action settings

Hardware configurator: Elapsed time calculation settings
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1.10 Configuring Elapsed Time Calculation (/MT option) (Release number 5 (Version 5.04) and later)

Setup Item Selectable Range or Options Default Value
Reset on math reset Off, On Off

Reset on math reset

When turned On, upon math reset, resets the elapsed time calculation on all math channels
configured for elapsed time calculation.

Affects all elapsed time calculations, and cannot be set for individual elapsed time numbers.

Note

* The elapsed time calculation setting cannot be changed during recording or calculation start.
* With Reset on math reset, the count value of an elapsed time not set in a math channel is not
reset.

Explanation

Elapsed time calculation is a function to measure the time elapsed after a condition is met.
You can record the measured time through a math channel. You can configure up to 50
elapsed time calculations.

Operating interval

Calculation occurs at the scan interval. However, if the scan interval is faster than 100 ms,
calculation occurs at 100 ms. If the measurement mode is Dual interval measurement,
calculation occurs at the master scan interval.

Start/Stop/Reset

You can start, stop, or reset elapsed time calculation through screen operations,
communication, or event actions.

Count value
Maximum of 99999999. If the maximum is exceeded, it is displayed as +Over.

Display

For elapsed time numbers whose elapsed time setting is On, values appear in the format
set under “Digital display” (count/time format) in the trend monitor, digital monitor, bar graph
monitor, horizontal bar graph monitor, overview monitor, channel information dialog, and the
elapsed time monitor.

The unit is displayed according to the Count unit setting. However, if a unit is configured on
a math channel, that unit is displayed instead.

Trend monitor, digital monitor, bar graph monitor, horizontal bar graph monitor,
overview monitor, channel information dialog

« To display elapsed time on a math channel, turn elapsed time On for the channel and
configure an elapsed time formula (ETCNTO1 to ETCNT50).
< If Count display is set, elapsed time is not displayed in the channel information dialog.

Display format

. Count unit

Conditions Sec Min Hour
Less than 24 hours (23:59:59) hh:mm:ss hh:mm hh
Greater than or equal to 24 hours to . .
less than 100 days (99-23:59) DD-hh:mm DD-hh:mm DD-hh
Greater than or equal to 100 days
to less than 100000 days (99- DDDDD-hh DDDDD-hh DDDDD-hh
23:59)
Greater than or equal to 100000
days to less than 4166667 days DDDDDDDd DDDDDDDd DDDDDDDd
(4166666-15)
Count value (greater than or equal
t.100000000) +Over

hh: hours, mm: minutes, ss: seconds, DD: days

IM 04L51B01-01EN
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1.10 Configuring Elapsed Time Calculation (/MT option) (Release number 5 (Version 5.04) and later)

Elapsed time monitor
» Displayed regardless of the math channel setting.

Display format

. Count unit
Conditions Sec Min Hour
Less than 24 hours (23:59:59) hh:mm:ss hh:mm hh
Greater than or equal
to 24 hours to less than DEhDgr?]DSEd DDDDDDDd hh:mm DDDDDDDd hh
4166667days T
Count value (greater than or +Over

equal to 100000000)
hh: hours, mm: minutes, ss: seconds, DD: days

Recording and alarm settings for elapsed time count values

Use math channels to set elapsed time recording and alarms.

By setting the elapsed time (ETCNTO1 to ETCNT50) in the math channel formula, the
count value of elapsed time calculation is acquired on the math channel at each calculation
interval.

e The recorded data is the count value.

e The alarm value is set per the count value.
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1.111

Set the display conditions.

Setting the Trend Interval

This setting is not available when the measurement mode is High speed.

GX/GP: MENU key > Browse tab > Setting > Setting menu Display settings > Trend
interval

Web application: Config. tab > Display settings > Trend interval

Hardware configurator: Display settings > Trend interval

Setup Iltem Selectable Range or Options Default Value
Trend interval [/div] (recording 5s (100ms),> 2 10s (200ms),? 3 15s (500ms),>  1min (2s)
interval)* 30s (1s), 1min (2s), 2min (4s), 5min (10s),

10min (20s), 15min (30s), 20min (40s), 30min
(Imin), 1h (2min), 2h (4min), 4h (8min), 10h

(20min)
Trend rate switching Off, On Off
Second interval [/div] (recording 5s (100ms),? 10s (200ms),? 15s (500ms),? 1min (2s)
interval)* 30s (1s), 1min (2s), 2min (4s), 5min (10s),

10min(20s), 15min (30s), 20min (40s), 30min
(Imin), 1h(2min), 2h (4min), 4h (8min), 10h
(20min)

1 Does not appear if the recording mode is set to Event in basic settings under recording settings
Appears when trend rate switching is set to On.

2 Cannot be specified if an electromagnetic relay type (type suffix code -T1) analog input module
is in use (configured).

3 Cannot be specified if a low withstand voltage relay type (type suffix code -L1) analog input
module is in use (configured).

Trend interval [/div]
Set the trend interval.

Relationship between the Scan Interval and Trend Interval
The shortest trend interval that you can specify varies depending on the scan interval.

Scan Interval Shortest Trend Interval
100 ms 5s

200 ms 10s

500 ms 15s

1ls 30s

2s 1 min

5s 5 min

Trend rate switching

Set this to On to enable the function that switches the trend interval while the recording is in
progress.

During data acquisition, you can switch from the normal trend interval to the secondary trend
interval. You can also switch back to the normal trend interval.

When the measurement mode is set to dual interval, this is fixed to Off.

When trend interval switching is set to On, you can change between the event data’s trend
intervals that are determined by the recording interval setting.

Note

Only the displayed time axis changes when you switch to the secondary trend interval. The trend
interval of recording data does not change.
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1.11 Setting Display Conditions

Second interval [/div]

Set the time per division for the secondary interval. You cannot choose a secondary interval
that is shorter than the scan interval.

Explanation

If the recording mode is set to Event and trend rate switching (Second interval) is set to Off,
the trend interval depends on the recording interval of event data. If trend rate switching
(Second interval) is set to On, you can specify any trend interval you want. However, the
minimum trend interval that you can set depends on the scan interval.

Recording Interval of Event Data and Trend Interval

Recording interval 1ms 2ms 5ms 10 ms 20 ms 50 ms
Trend interval [/div 100 ms 200 ms 500ms 1s 2s 3s
Recording interval 100ms 200ms 500ms 1s 2s 5s 10s
Trend interval [/div] 5s 10s 15s 30s 1min 150s 5min
Recording interval 15s 20s 30s 1min 2min 5min 10min
Trend interval [/div] 450s 10min 15min 30min 1h 150min  5h
Recording interval 15min 20min 30min
Trend interval [/div] 450min  10h 15h
1.11.2  Setting Display Groups
Assign channels and set the group name for each display group. Set lines at specified
positions in the waveform display range on the Trend display. Set to display a scale with a
scale image.
If the multi-batch function (/BT option) is enabled, see the multi-batch function manual (IM
04L51B01-03EN).
GXI/GP: MENU key > Browse tab > Setting > Setting menu Display settings > Group
settings
Web application: Config. tab > Display settings > Group settings > Group No. (display
example: 1-20)
Hardware configurator: Display settings > Group settings > Group No. (display
example: 1-20)
Setup Item Selectable Range or Options Default Value
Group number GX20-1/GP20-1: 1 to 50 1
GX20-2/GP20-2: 1 to 60
GX10/GP10: 1 to 30
Group number
Select the target group number.
Group settings
Setup Iltem Selectable Range or Options Default Value
On/Off Off, On Off
Group name Character string (up to 16 characters, [alal#]1] —
Measurement group number *  Measurement group 1, measurement group 2 Measurement group
1
Channel set GX20/GP20: Up to 20 —
GX10/GP10: Up to 10
1 Appears when the measurement mode is Dual interval
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On/Off
Set this to On to use the target group number.

Group name
Set the group name.

Measurement group number

When the measurement mode is set to dual interval, set the measurement group number to
assign to the group.

Channel set

Select from Al channels, DI channels, DO channels, math channels (/MT option), and
y6y6communication channels (/MC option).

Scale image

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
On/Off

Set this to On to display a scale with a scale image.

P For instructions on how to create scale images, see page App-27 in section Appendix 6,
“Creating Scale Images”

P For details on loading, deleting, and saving scale images, see page 1-228 in section
1.26.2, “Loading and Deleting Scale Images”

Trip line 1 to 4
Set lines at specified positions in the waveform display range on the Trend display.
Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Position 0 to 100% 50
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Line width Thick, Normal, Thin Normal
On/Off
Set this to On to display trip lines.
Position
Set the display position in the range of 0 to 100% of the display width.
Color
Set the display color.
Line width

Set the trip line width.
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1.11 Setting Display Conditions

1.11.3 Setting Messages

GX/GP: MENU key > Browse tab > Setting > Setting menu Display settings >
Message settings

Web application: Config. tab > Display settings > Message settings

Hardware configurator: Display settings > Message settings

Setup Iltem Selectable Range or Options Default Value
Message number 1-10, 11-20, 21-30, 31-40, 41-50, 51-60, 1-10
61-70, 71-80, 81-90, 91-100

Message number
Select a range of message numbers you want to set (in units of 10 numbers).

Message
Setup Item Selectable Range or Options Default Value
Message 1 to 100 Character string (up to 32 characters, lalal#]1] -

Message 1 to 100
Set messages in the range specified by Message number.

Writing Messages
You can recall preset messages and write them. With free messages, you can set
messages when you need to write them.

Preset messages Trend display
1] START e 1 sy ese QEF Ve 2B
HOLD 7 141

2 <
3 i s 1.8

e

= aan
T e

T Lo
Free message
Set the message when writing
the message

4.1

-a.4510
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1.11.4  Setting Trend Display Conditions

GXI/GP: MENU key > Browse tab > Setting > Setting menu Display settings > Trend
settings

Web application: Config. tab > Display settings > Trend settings

Hardware configurator: Display settings > Trend settings

Setup Iltem Selectable Range or Options Default Value
Direction Horizontal, Vertical GX20/GP20/GP10:
Horizontal
GX10: Vertical
Trend clear Off, On Off
Trend line Thick, Normal, Thin Normal
Grid Auto, 4,5,6,7,8,9,10,11, 12 Auto
Direction
Set the trend waveform display direction.
Trend clear
Options Description
On Clears displayed waveforms when recording starts.
Off Does not clear displayed waveforms when recording starts.
Trend line
Set the trend waveform line width.
Grid
Select the number of grid lines to display in the waveform display area of the trend display.
Options Description
41012 Displays a grid that divides the display width into 4 to 12 sections.
Auto Divides the grid into the number of scale divisions of the first assigned
channel of the group.
Scale
Setup Item Selectable Range or Options Default Value
Digit Normal, Fine Normal
Value indicator Mark, Bar graph Mark
Digit of mark 0 digit, 3 digits, 4 digits 3 digits
Digit

The number of displayed digits.

Fine: If scale values are two digits, you can change them to display three digits.

For example, if the scale range is 49.0 to 51.0 and you select Normal, the scale values are
displayed using two digits (“49” for example). (> See the note in page 1-40 in section 1.2.3,
“Setting the Display”.)

If you select Fine, the scale values are displayed using 3 digits as shown below.

50.6 51.0

49.0 49.4 49.8 50.2
}\ \m@l L \ Ll m\ Ll \\u el HM 1l H‘H\ \ml
o o

m\m\
=7

11:18:30
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Value indicator
Set the value indicator type.

-
-1.5059
e
-1..4805
-1.9739
—
-1.2582
=5
-1.1418
=
-1.0257
e
w—
-0.75828
i T
e Bar graph
T Lo.sse
g =0.4416

ST

foo fos st b0 © -0.3252

Digit of mark

=
17211

s
1.507
1472
1.3482
1.2235
1.0881
" 0.9
0.8485
0.7245
" 0.5004
" 0.4mm

T 0.3485

& —=——— Mark

Set the number of channel number digits to display for the digit of mark. If set to zero, the

channel number is not displayed.

Partial

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

On/Off

Set this to On to enable the partial expanded display function. You can set this for Al
channels, math channels, and communication channels.
By compressing a section of the waveform display range, the rest of the section is

expanded.

In the example below, 0 V (boundary value) is moved to the 30% position of the display
range (new boundary position). The 30% area below the boundary corresponds to “—6 V to
0 V” and 70% area above the boundary corresponds to “0 V to 6 V.”

When partial expanded display

When partial expanded display

is not used Percentage with is used Percentage with
respect to the respect to the
Measured value display span Measured value display span
6V 100 6V 100 ——
s
o
]
Boundary /1\ / 1\ New 3
value \\ o
0 50 / \ / \ boundary | £
\ position 2
/ i
\/ \/ o 4 o
N A4 Reduce
section
-6V - - 0 -6V 0 ——
Time axis Time axis
Note

Display span cannot be zoomed for channels whose partial expanded display is set to On.
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Message

Setup Item Selectable Range or Options Default Value
Write group Common, Separate Common
Power-fail message Off, On Off

Change message Off, On Off

Write group

Set the group to write messages to.

Options Description

Common Writes messages to all groups.

Separate Writes messages to only the groups that are displayed.

Power-fail message

Set this to On to write power-fail messages.
When the GX/GP recovers from a power failure, a message is written.

Options Description
On Automatically writes the message when the GX/GP recovers from a power
failure.

Example message:
18:20:06 Power-fail message 2012/12/18 18:19:53

i

Recovers time Power-fail date/time
Off Disables the feature.

Change message

Set this to On to record a message when the trend interval is changed.

When the trend interval is changed during recording, a message is written.

A message is also written when a portion of the settings is changed during recording if the
advanced security function (/AS option) is in use.

Options Description

On Writes a message consisting of the time of change and the new trend
interval when the trend interval is changed.
Display example: “15:12 1min/div”

A message is written when any of the following settings is changed if the
advanced security function is in use.

Alarm On/Off

Type

Value

Hysteresis

Logging

Output type

Output No.

Alarm delay Alarm delay (hour/minute/second)
Calibration correction Mode

Number of set points

Input value (1 to 12)

Output value (1 to 12)

Section setting for prediction Trigger

Reference channel Channel type
Reference channel Channel no
Section start  Threshold

Section start  Condition

Section stop  Threshold

Section stop  Condition

Repeat Starting condition
Repeat Number of data

Off Disables the feature.
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1.11.5

Setting Basic Screen Items

GXI/GP: MENU key > Browse tab > Setting > Setting menu Display settings > Screen

display settings

Web application: Config. tab > Display settings > Screen display settings

Hardware configurator: Display settings > Screen display settings

Bar graph

Setup Item Selectable Range or Options Default Value

Direction Vertical, Horizontal Vertical

Direction

Sets the bar graph display direction.

LCD

Setup Iltem Selectable Range or Options Default Value

Brightness Brightness 1 to 6 GX20/GP20:
Brightness 3
GX10/GP10:
Brightness 4

View angle! Upper, Lower Upper

1 Appears when GX10/GP10.
Brightness

Set the screen brightness. The larger the number, the brighter the screen.

View angle (GX10/GP10 Only)
Set the LCD view angle.

Options Description
Upper Makes it easier to view from above
Lower Makes it easier to view from below

Backlight saver

Setup Iltem Selectable Range or Options Default Value

Mode Off, Dimmer, Time-off Off

Saver time! 1min, 2min, 5min, 10min, 30min, 1h 1h

Restore? Key & Touch screen, Key & Touch screen & Key & Touch screen &
Alarm Alarm

1 Appears when the mode is not set to Off.

Mode

Set the backlight saver mode.

Options Description

Off Disables the backlight saver

Dimmer Dims the display if there is no operation for a given time.
Time-off Turns the backlight off if there is no operation for a given time.
Saver time

Set the length of time that needs to elapse before the backlight saver operates. If the
specified time elapses without any key or touch operation or alarm occurrence, the LCD

backlight switches to the condition specified by Mode.
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Restore
Set the conditions for the LCD to recover from the backlight saver condition.
Options Description
Key & Touch screen The LCD returns to its original brightness when a key is pressed or a touch
operation occurs.
Key & Touch screen & The LCD returns to its original brightness when a key is pressed, a touch
Alarm operation occurs, or an alarm occurs.
Note

» If the backlight saver function has dimmed or turned off the backlight, pressing any key or
touching the screen on the GX/GP will cause the backlight to return to its original brightness.
This key or touch operation will not cause its original function to be executed.

* The brighter that you set the LCD, the faster its brightness will degrade and its color will change.
We do not recommend that you use an unnecessarily high brightness setting for a prolonged
period of time. We recommend that you use the backlight saver function.

Monitor

Setup Item Selectable Range or Options Default Value
Display background Black, White White

Scroll time 5s, 10s, 20s, 30s, 1min 10s

Jump default display Off, min, 2min, 5min, 10min, 20min, 30min, 1h Off

Display background
Set the screen background color.

Scroll time

Set the scroll interval. The group will change in the following order: group 1, group 2, group
3, and so on.

You can set whether to scroll or not using the display menu (Context tab).

» For the procedure, see page 2-20 in section 2.2.2, “Switching the Group to Display”.

Jump default display
If there is no key or touch operation for the specified time, the screen returns to the standard

display.

Options Description

1minto 1h The time until the screen switches.
Off Disables the function.

Calendar display

Setup Item Selectable Range or Options Default Value
1st weekday Sunday, Monday Sunday
1st weekday

Set the first weekday of the calendar.

Changing each value from monitoring

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
On/Off

Set this to On to enable users to change alarm values and control DO from the monitor
displays (trend, digital, bar graph, and overview).

P For the procedure, see page 2-10 in section 2.2.1, “Displaying Measured Data Using
Waveforms, Numeric Values, Bar Graph, Elapsed Time (/MT option), or Custom Display (/
CG option) (Trend, digital, bar graph, and custom displays)”.
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1.12 Setting Measurement Conditions (Scan interval,
A/D integrate, etc.)

Set the scan interval, A/D integrate, measurement groups, etc.

1.12.1 Setting the Scan Interval
When the measurement mode is Dual interval, see page 1-138 in section 1.14, “Configuring
the Dual Interval Settings (Release number 4 and later)”.
Path
GX/GP: MENU key > Browse tab > Setting > Setting menu Measurement settings
Web application: Config. tab > Measurement settings > Scan interval
Hardware configurator: Measurement settings > Scan interval
Scan interval
Setup Item Selectable Range or Options Default Value
Scan interval 1ms*, 2ms?, 5ms* 10ms* 20ms*, 50ms*, 1s?
100ms* 3, 200ms* 3, 500ms?, 1s, 2s, 5s
1 Cannot be specified if an electromagnetic relay type (type suffix code -T1) analog input module
is in use (configured).
2 2 sif an electromagnetic relay type analog input module is in use.
3 Cannot be specified if a low withstand voltage relay type (type suffix code -L1) analog input
module is in use (configured).
4 You can set this when the measurement mode is High speed and a high-speed universal type
module is detected
Scan interval
Set the scan interval. The scan intervals that you can set are displayed depending on the
installed modules.
When the measurement mode is High speed and the scan interval is 1 ms or 2 ms, the
following limitations apply to the number of valid channels of the high-speed Al module.
Scan interval Channel limitations *
1ms All channels except channel 1 of each module are set to Skip.
2ms Channels 3 and 4 of each module are set to Skip.
1 Channels set to skip as a result of changing the scan interval are not changed from
display group channel settings or recording channel settings.
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1.12.2  Setting the Over-range Detection Method

GX/GP: MENU key > Browse tab > Setting > Setting menu Measurement settings
Web application: Config. tab > Measurement settings > Over-range
Hardware configurator: Measurement settings > Over-range

Over-range
Setup Item Selectable Range or Options Default Value
Value on over-range Free, Over Over

Value on over-range

Set how to detect over-range values on linearly scaled or square-rooted I/O channels.

In either case, +over range occurs if the value excluding the decimal point exceeds 99999
and —over range if it falls below —999999.

Options Description

Free The value is set to —over range if the value is less than —-5% of the measurable
span range and +over range if the value is greater than 105%.

Over The value is set to —over range if the value is less than —5% of the span setting

(Linear scaling or , Square root span) and +over range if the value is greater
than 105%.

Example: If the linear scaling scale is 0.0 to 200.0, a value less than —10.0
results in a —over range, and a value greater than 210.0 results in a +over
range.

1.12.3 Setting the Operation Mode of a Module

GXI/GP: MENU key > Browse tab > Setting > Setting menu Measurement settings >
Select unit Main unit or Unitl to 6 > Module 0 to 9*
Web application: Config. tab > Measurement settings > Module settings
Hardware configurator: Measurement settings > Module settings
1 The module numbers that appear depend on the GX/GP module configuration.

Al Modules
Operation mode
Setup Item Selectable Range or Options Default Value
Operation mode? Not high-speed universal, 4-wire RTD/resistance 10ch Normal mode
type
2ch Only, Low noise mode; 10ch Normal mode
4-wire RTD/resistance type 6ch Normal mode

2ch mode (low noise), 6¢ch mode (normal)

2 Fixed to 10ch mode for the electromagnetic relay type (Type suffix code -T1) or low withstand
voltage relay type (Type suffix code -L1) analog input module.

Operation mode
Set the operation mode to use. For details on the operation modes, see the explanation.
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1.12 Setting Measurement Conditions (Scan interval, A/D integrate, etc.)

DI Modules

Operation mode

Setup Iltem Selectable Range or Options Default Value
Operation mode Remote, Normal Normal

Operation mode
Set the operation mode to use. For details on the operation modes, see the explanation.

Explanation

2ch Mode and 6ch/10ch Mode (Al modules)

In 10ch mode, measurement is possible on CH1 to CH10.

In 6¢ch mode, measurements on channels 1 to 6 are possible.

In 2ch mode, measurement is possible only on CH1 and CH2. (CH3 to CH6 or CH3 to CH10
are fixed to Skip.)

In 6¢ch/10ch mode, when the scan interval is set to 100 ms or 200 ms, the A/D integration
time is fixed at 1.67 ms. This prevents power frequency noise from being eliminated, causing
measured values to wobble (especially for temperature).

In 2ch mode, when the scan interval is 100 ms or 200 ms, the A/D integration time is

16.67 ms or 20 ms. This allows power frequency noise to be eliminated.

Note that the selectable A/D integration times vary depending on the 2ch/6ch/10ch mode
and scan interval settings.

Normal and Remote (DI modules)

Specify Remote to use the DI module as a remote control input.

When there are multiple DI modules, only one of them can be set to Remote.

Remote can only be specified for a DI module or DI/DO module installed in the GX/GP main
unit.

For normal DI input, specify Normal.

When using Event action, set to Remote.
P For details on report control using event action, see page 1-163 in section 1.20,
“Configuring the Event Action Function”.

Operation mode DI input

Normal (1)_|_|_—> DI Channel |— | DI Record

Remote —| DI Channel —|:: DI Record
Remote control

| Event Action Setting |
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1.12 Setting Measurement Conditions (Scan interval, A/D integrate, etc.)

1.12.4  Setting the A/D Integral Time

This setting is not available on a high-speed Al or PID control module.

GXI/GP: MENU key > Browse tab > Setting > Setting menu Measurement settings >
Select unit Main unit or Unit1 to 6 > Module 0 to 9¢
Web application: Config. tab > Measurement settings > Module settings
Hardware configurator: Measurement settings > Module settings
1 The module numbers that appear depend on the GX/GP module configuration.

A/D integrate

Setup Item Selectable Range or Options Default Value
A/D integrate Auto, 50Hz, 60Hz, Common? Auto

2 Common appears when the scan interval is 500 ms (1 ms for low withstand voltage relay type)
or longer.

A/D integrate

Set the module’s A/D integration time. The available options appear depending on the scan
interval setting.
Options Description
Auto * The GX/GP automatically detects the power supply frequency and sets the
A/D integration time to 16.67 ms for 60 Hz and 20 ms for 50 Hz.
However, if the module operation mode is 10ch or 6¢ch and the scan interval is
100 ms or 200 ms, the A/D integration time is fixed at 1.67 ms.
« If you are using the 24 VDC power supply on models with the 24 VDC/AC
power supply (/P1 option), the A/D integration time is fixed to 20 ms
(50 Hz).
« If the 12 VDC power supply (GP10-1J2W) is in use, the A/D integration time
is fixed to 20 ms (50 Hz).

50Hz Sets the integration time to 20 ms.
60Hz Sets the integration time to 16.67 ms.
Common Sets the integration time to 16.67ms, 20ms, 36.67 ms or 100 ms.
Integration time and scan interval by module
Scan interval
Type Integration time|10ch mode, 2ch mode
6ch mode
Universal 36.67ms 1s
Current (mA) 100ms 2s or 5s
4-wire RTD/resistance
High withstand
voltage
Electromagnetic relay [16.67ms/20ms  |1s -
36.67ms 2s -
100ms 5s -
Low withstand voltage|36.67ms 2s -
relay 100ms 5s -

Explanation

Integration Time of the A/D Converter

The GX/GP uses an A/D converter to convert sampled analog signals to digital signals. By
setting the integration time of the A/D converter to match the time period corresponding

to one cycle of the power supply or an integer multiple of one cycle, the power supply
frequency noise can be effectively eliminated.

Common (36.67 ms/100 ms) can specified to effectively eliminate power supply frequency
noise for both 50 Hz and 60 Hz.
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1.12 Setting Measurement Conditions (Scan interval, A/D integrate, etc.)

1.12.5 Setting the Noise Rejection (High-speed Al, PID control module) (Release
number 4 and later)
GX/GP: MENU key > Browse tab > Setting > Setting menu Measurement settings >
Select unit Main unit or Unitl to 6 > Module 0 to 9*
Web application: Config. tab > Measurement settings > Module operation settings
Hardware configurator: Measurement settings > Module operation settings
1 The module numbers that appear depend on the GX/GP module configuration.
Noise rejection
Setup Iltem Selectable Range or Options Default Value
Noise rejection Auto, 50Hz, 60Hz, Common? 3
2 Common appears when the scan interval is 100 ms or longer.
3 Depends on the scan interval. Refer to the noise rejection modes that are available depending
on the scan interval.
Noise rejection
Set the noise rejection. The available options appear depending on the scan interval setting.
If you are using the 24 VDC power supply on models with the 24 VDC/AC power supply (/P1
option), the noise rejection is fixed to 50Hz.
If the 12 VDC power supply (GP10-1J2W) is in use, the noise rejection is fixed to 50Hz.
For PID control modules, the noise rejection is fixed to Common.
Options Description
Auto The GX/GP automatically detects the power supply frequency and rejects
50 Hz noise for 50 Hz or 60 Hz noise for 60 Hz. However, noise is not
rejected if the scan interval is setto 1 ms, 2 ms, 5 ms, or 10 ms.
50Hz 50 Hz noise is rejected.
60Hz 60 Hz noise is rejected.
Common 50 Hz and 60 Hz noise is rejected simultaneously.
Noise rejection modes that are available depending on the scan interval
Scan interval Available noise rejection modes  Default Value Filter
ims Auto Auto None
2ms Auto Auto None
5ms Auto Auto None
10ms Auto Auto None
20ms Auto Auto 50 Hz or 60 Hz auto selection
50Hz 50Hz
60Hz 60Hz
50ms Auto Auto 50 Hz or 60 Hz auto selection
50Hz 50Hz
60Hz 60Hz
100msto5s Common — 50 Hz and 60 Hz simultaneous
rejection
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1.12.6  Setting the Burnout Criteria (Release number 2 and later)
Set the upper and lower limits for determining burnout for when the range type is set to GS
or GS (4-20mA).

GX/GP: MENU key > Browse tab > Setting > Setting menu Measurement settings >
Select unit Main unit or Unit1 to 6 > Module 0 to 9¢
Web application: Config. tab > Measurement settings > Module operation settings
Hardware configurator: Measurement settings > Module operation settings
1 The module numbers that appear depend on the GX/GP module configuration.

General signal

Setup Item Selectable Range or Options Default Value *
Lower limit of burnout -20.0 to -5.0% -10.0
Upper limit of burnout 105.0 to 120.0% 110.0

1 When the PID control module, lower limit: -20.0, upper limit: 120.0.

Lower Limit of Burnout

Set the lower limit for determining burnout.
Set as a percentage of the specified span width.

Upper Limit of Burnout

Set the upper limit for determining burnout.
Set as a percentage of the specified span width.

1.12.7 Setting the Chattering Filter (DI module) for Pulse Input
You can set this filter on a DI module or DI/DO module when the GX/GP (/MT option)
operation mode is set to Normal.
For details on the chattering filter of pulse input modules, see page 1-63 in section 1.4.1,
“Setting the Range”.

GX/GP: MENU key > Browse tab > Setting > Setting menu Measurement settings >
Select unit Main unit or Unitl to 6 > Module 0 to 9 (DI or DIO module)*
Web application: Config. tab > Measurement settings > Module operation settings
Hardware configurator: Measurement settings > Module operation settings
1 The module numbers that appear depend on the GX/GP module configuration.

Chattering filter for pulse input

Setup ltem Selectable Range or Options Default Value
On/Off Off, On On

Explanation

This filter prevents pulse count errors caused by chattering or noise. By default, the
chattering filter for pulse input is set to On. This is because the pulse input of DI modules
and DI/DO modules may be affected by noise. In normal situations, set the chattering filter
for pulse input to On.

Note

Because the chattering filter for pulse input may not operate properly, update the version of the DI
module or DI/DO module to R1.04.01 or later. P> See page 5-21 in section 5.1.8, “Updating the
Firmware (Release number 2 and later)”.”
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1.13

1.13.1

Setting Recording Conditions (Recording mode,
recording interval, saving interval)

Set the type of data to record (display or event data), the recording interval, and the interval
for saving measurement data files to an SD memory card.

When the measurement mode is Dual interval, the recording setting menu does not appear.
For details on recording conditions, see page 1-138 in section 1.14, “Configuring the Dual
Interval Settings (Release number 4 and later)”.

Setting the Type of Data to Record (Display or event data) and Recording
Conditions

GX/GP: MENU key > Browse tab > Setting > Setting menu Recording settings > Basic
settings

Web application: Config. tab > Recording settings > Recording basic settings

Hardware configurator: Recording settings > Recording basic settings

Recording mode

Setup Iltem Selectable Range or Options Default Value

File type Display?, Display + Event! 2, Event GX10/GX20: Display
GP10/GP20: Event

1 Does not appear for the advanced security function (/AS option) or multi-batch function (/BT
option).
2 Does not appear when the measurement mode is High speed or Dual interval.

File type
Set the type of data to record.
When the measurement mode is High speed, this is fixed to Event.

Setup Iltem Description

Display Records display data

Display + Event Records display and event data
Event Records event data

Display Data, Trend Waveform

Setup Item Selectable Range or Options Default Value
Saving intervalt 10min, 20min, 30min, 1h, 2, h, 3h, 4h, 6h, 2

8h, 12h, 1day, 2day, 3day, 5day, 7day, 14day,

3lday

1 Does not appear when the file type is set to Event.
2 The minimum effective saving interval based on the trend interval of display data and the
number of recording channels.

Note

e The maximum number of channels that the GX20/GP20 can record varies depending on the
trend interval and file type (for the GX20-2/GP20-2).

Trend Interval GX20-1/GP20-1 GX20-2/GP20-2

(Unit: /div) Display Display + Event Display Display + Event
5s 100ch 100ch 200ch 100ch

10s 200ch 200ch 500ch 200ch

15s 500ch 500ch 1000ch 500ch

30s or more 500ch 500ch 1000ch 1000ch

e The GX10/GP10 can record up to 100 channels regardless of the trend interval or file type.
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1.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

Saving interval

Set the size of recording data per file. Recording data is divided at the specified file size.
The options vary depending on the number of channels to record and the Saving interval
setting.

Divided files can be linked using Universal Viewer. However, files whose recording was
stopped cannot be linked.

/ /\V\T’ Jime

I I I i

File File File Adding data

Afile is also created in the following instances.

e When afile is created manually

* When recording is stopped

*  When file creation is executed with the event action function
» After recovering from a power failure

Trend Interval and Display Data Recording Interval

Trend Interval® 5s 10s 15s 30s 1min
Recording Interval 100 ms 200 ms 500 ms 1s 2s
Selectable range of 10 min to 10 min to 10 min to 10 min to 10 min to
file save interval 12 hours 1 days 3 days 7 days 14 days
Trend Interval® 2 min 5 min 10 min 15 min 20 min
Recording Interval 4s 10s 20s 30s 40s
Selectable range of 10 min to 10 min to 10 min to 10 min to 1 hour to
file save interval 14 days 31 days 31 days 31 days 31 days
Trend Interval* 30 min 1h 2h 4h 10 h
Recording Interval 1 min 2 min 4 min 8 min 20 min
Selectable range of 1 hour to 1 hour to 2 hour to 4 hour to 8 hour to
file save interval 31 days 31 days 31 days 31 days 31 days

1 You cannot choose a recording interval that is shorter than the scan interval.

Event datal

Setup Item Selectable Range or Options Default Value
Recording Interval 1ms’, 2ms’, 5ms’, 10ms’, 20ms’, 50ms’, 100ms?, 1s°

200ms*, 500ms*, 1s, 2s, 5s, 10s, 15s, 20s, 30s, 1min,

2min, 5min, 10min, 15min, 20min, 30min

Recording mode Free, Single®, Repeat® Free
Data length 2min, 5min, 10min, 20min, 30min, 1h, 2, h, 3h, 4h, 6h, 2
8h, 12h, 1day, 2day, 3day, 5day, 7day, 14day, 31day
Pre-trigger® 0%, 5%, 25%, 50%, 75%, 95%, 100% 0%
Trigger source operation® Off, On On

1 Appears when the file type is set to Display + Event or Event.

2 The minimum effective data length based on the recording interval of event data and the
number of recording channels.

3 Appears when the recording mode is not set to Free.

4 Cannot be specified if an electromagnetic relay type (type suffix code -T1) analog input module
is in use (configured).

5 2 sif an electromagnetic relay type analog input module is in use.

6 Does not appear for the advanced security function (/AS option) or multi-batch function (/BT
option).

7 You can set this when the measurement mode is High speed or Dual interval is in use.
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1.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

Recording Interval

Set the event data recording interval. You cannot choose a recording interval that is shorter
than the scan interval.

You cannot choose a recording interval that is not an integer multiple of the scan interval.

Note

When the measurement mode is set to Normal

e The maximum number of channels that the GX20/GP20 can record varies depending on the
recording interval and file type (for the GX20-2/GP20-2).

Recording Interval GX20-1/GP20-1 GX20-2/GP20-2

Event Display + Event Event Display + Event
100ms 100ch 100ch 500ch 100ch
200ms 200ch 200ch 500ch 200ch
500 ms or more 500ch 500ch 1000ch 500ch
1s or more 500ch 500ch 1000ch 1000ch

e The GX10/GP10 can record up to 100 channels regardless of the recording interval or file type.
When the measurement mode is set to High speed or Dual interval

There is a limit to the number of channels that can record at scan intervals shorter than 100 ms.

For the limitations, see the limitations provided in the following general specifications.

GX/10/GX20 Paperless Recorder (panel mount type) GS 04L51B01-01EN
GP10/GP20 Paperless Recorder (portable type) GS 04L52B01-01EN

Recording mode
Set the mode for recording event data.

Options Description

Free Records data at all times

Single Records data when the trigger condition is met
Repeat Records data every time the trigger condition is met
* Free

Recording starts when you start it and stops when you stop it.

»

I I I v

File File File Adding data

e Single

The GX/GP enters the trigger-wait state when you start recording. After a trigger event
occurs, the GX/GP will record data for the specified time (data length) and stop. From this
point, the GX/GP will not record even if the trigger condition is met.

Trigger condition met

Time

I I 4

File

* Repeat

The GX/GP enters the trigger-wait state when you start recording. After a trigger event
occurs, the GX/GP will record data for the specified time (data length) and stop. Then,
it enters the trigger-wait state again and repeats recording for the specified time (data
length) every time the trigger condition is met. To stop recording event data, stop the
recording.

Trigger co*ndition met Trig?er condition met
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Data length

Set the size of recording data per file. Recording data is divided at the specified file size.
The selectable data lengths vary depending on the number of channels to record and the
Recording Interval setting.

Afile is also created in the following instances.
e When afile is created manually
¢ When recording is stopped

* When file creation is executed with the event action function

» After recovering from a power failure

Recording Interval 1ms 2ms 5ms 10ms 20ms
Selectable range of data length 2 minto 10 2 min to 20 2minto1 5minto 2 5minto 4
min min hour hours hours
Recording Interval 50ms 100 ms 200 ms 500 ms 1ls
Selectable range of data length 10 minto 8 10 min to 10 min to 10 min to 10 min to
hours 1 days 2 days 3 days 7 days
Recording Interval® 2s 5s 10 s 15s 20s
Selectable range of data length 10 min to 10 min to 10 min to 10 min to 10 min to
14 days 31 days 31 days 31 days 31 days
Recording Interval® 30s 1 min 2 min 5 min 10 min
Selectable range of data length 1 hour to 1 hour to 1 hour to 1 hour to 1 hour to
31 days 31 days 31 days 31 days 31 days
Recording Interval 15 min 20 min 30 min
Selectable range of data length 1 hour to 1 hour to 1 hour to
31 days 31 days 31 day

1 You cannot choose a recording interval that is shorter than the scan interval.

Pre-trigger

Set the range of data to record before the trigger point. Set this value as a percentage of the
data length. If you do not want to record data before the trigger point, set this to 0%.
Pre-trigger enables you to record data before an event, such as an alarm.

Trigger condition met

™~ |

]

L

Time

Data before the trigger —»I

|<_ Data after

the trigger

Trigger source operation
In trigger mode, set this to On to apply triggers through touch operation.

Note

* In addition to operating from the screen, the event action function can be used to start

recording.

* When you start recording, recording will start if the trigger condition is met.

Record Confirmation Action (Release number 2 and later)

Setup Item

Selectable Range or Options

Default Value

Confirmation screen

Off, On

off 1.2

1 The default value when the multi-batch function (/BT) is set to On is On (fixed).

2 The default value is On when the advanced security function (/AS) is enabled.

Confirmation Screen

Set this to On to display a record start or record stop confirmation screen when the START/

STOP key is used.

If you set this to Off, recording starts or stops immediately when the START/STOP key is

used.

IM 04L51B01-01EN
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Explanation

Display Data and Event Data
There are two file types: display data and event data.
Display data can be likened to the conventional recording on the chart sheet and are useful
for long-term recording.
In the case of display data, the GX/GP records the maximum and minimum values from the
measured values within each recording interval (Instantaneous data in each scan interval).
Event data is useful when you wish to record the measured data in detail.
In the case of event data, the GX/GP records the measured values at every recording
interval (Instantaneous data in each scan interval).

'_______._____.____| Displaydata
Maximum value per recording interval —:>. . ‘ 1
Minimum value per recording interval _|>. ; ; 1

R R R CEr T
" e © ¢ o Event data

Instantaneous value during recording —L»@
L=

, Measured data per
| scan interval

e Scan interval
< Recording interval of event data

Recording interval of display data

Refer to the examples below, and record data that suits your purpose.

Example 1: Continuously record the waveform data as with the conventional chart recorder.
Record the display data.

Setup items
File type: Display data

Example 2: Record waveform data under normal conditions but record details around the
point of alarm occurrence when alarms occur.
Continuously record display data and record event data when alarms occur.

Setup items
File type: Display + Event data
Recording mode: Single or Repeat

Example 3: Record the most-detailed data at all times.
Record event data by specifying the recording interval.

Setup items
File type: Event data
Recording mode: Free

Example 4: No need to continuously record data. Record data only when alarms occur.
Record event data only when alarms occur.

Setup items
File type: Event data
Recording mode: Single or Repeat
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Waveform Updating

On the screen, 30 dots along the time axis is represented by a unit called division.
The displayed waveform is updated at an interval corresponding to one dot. This interval is
determined by the specified recording interval (which corresponds to one division referred to
as the trend interval).
The table below shows the relationship between the trend interval and the speed of
movement of waveforms on the screen.
GROUP 1 2012/12/12 11:04:50 @FFF ] o
Meed/diViED -1.6059

! T Laes
" ame
R

-1.1418
* 10087
" -0.908
" -0.7028
T e
" -0.5508

-0, 4418

-0.3252

Trend Interval and the Speed of Movement of Waveforms

GX20/GP20

Recording Interval (Trend interval) ~ 100ms? 200ms? 500ms? 1s? 2s? 3s®
Time corresponding to one dot (ms) 1 2 5 10 20 50
Speed of waveform movement 1107000 553500 221400 110700 55350 22140
(approximation in mm/h)

Recording Interval (Trend interval) 5st 10 st 15s 30s 1 min

Time corresponding to one dot (s) 0.1 0.2 0.5 1 2

Speed of waveform movement 11070 5535 2214 1107 554
(approximation in mm/h)

Recording Interval (Trend interval) 2 min 5 min 10 min 15 min 20 min

Time corresponding to one dot (s) 4 10 20 30 40

Speed of waveform movement 277 111 55 37 28
(approximation in mm/h)

Recording Interval (Trend interval) 30min  1h 2h 4h 10h

Time corresponding to one dot (s) 60 120 240 480 1200

Speed of waveform movement 18 9.2 4.6 2.3 0.9

(approximation in mm/h)

1 50 dots per division
2 100 dots per division
3 60 dots per division

IM 04L51B01-01EN
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GX10/GP10

Recording Interval (Trend interval) 100ms? 200ms? 500ms? 1s? 2s? 3s®
Time corresponding to one dot (ms) 1 2 5 10 20 50
Speed of waveform movement 653400 326700 130680 65340 32670 13068
(approximation in mm/h)

Recording Interval (Trend interval) 5st 10 st 15s 30s 1 min

Time corresponding to one dot (s) 0.1 0.2 0.5 1 2

Speed of waveform movement 6534 3267 1307 653 327
(approximation in mm/h)

Recording Interval (Trend interval) 2 min 5 min 10 min 15 min 20 min

Time corresponding to one dot (s) 4 10 20 30 40

Speed of waveform movement 163 65 33 22 16
(approximation in mm/h)

Recording Interval (Trend interval) 30min  1h 2h 4 h 10h

Time corresponding to one dot (s) 60 120 240 480 1200

Speed of waveform movement 11 5.4 2.7 1.4 0.5

(approximation in mm/h)

1 50 dots per division
2 100 dots per division
3 60 dots per division

Data Types

The GX/GP can record the following types of data.
If you are using the advanced security function (/AS option), see section 1.2.1, “Data Types,”
in the Advanced Security Function User’s Manual (IM 04L51B01-05EN).
Data Type Description
Display data * Waveform data displayed on the trend display. The measured data is
recorded at the specified trend interval.
e The minimum and maximum values among the measured data within
the trend interval are saved.
e Aheader string (shared with other files) can be written in the file.
« Display data contains alarm and message information.
e Data format: Binary (undisclosed), text
Event data * Measured data that is recorded at the specified recording interval.
There are two modes. One mode starts recording when a trigger
occurs. The other mode records at all times.
* Aheader string (shared with other files) can be written in the file.
» Display data contains alarm and message information.
e Data format: Binary (undisclosed), text
Manual sampled data * Instantaneous value of the measured data when a manual sample
operation is executed.
* Aheader string (shared with other files) can be written in the file.
» Data format: Text
Report data (/MT option) ¢ Hourly, daily, weekly, monthly, batch, daily custom report data. Report
data is created at an interval that is determined by the report type (one
hour for hourly reports, one day for daily reports, and so on).
e Aheader string (shared with other files) can be written in the file.
» Data format: Text
» The data can be converted to Excel and PDF formats.
Snapshot data (screen s GX/GP screen image data.

image data) * The data can be saved to an SD memory card.
» Data format: PNG
Setting parameter e The setting parameters of the GX/GP.
e Data format: Text
Alarm summary data * The alarm summary information in the internal memory is saved to a
text file.
¢ The data can be saved to an SD memory card and USB flash memory.
Health monitor log data  « Health monitor log data.

e Data format: Text
¢ The data can be saved to an SD memory card and USB flash memory.
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Flow of Data Recording and Storage
Measured data is recorded once to the internal memory and then saved to the external
storage medium.

110 Math Communication
channel channel channel

—<— Data of another device
(via communication)
AN
Vo

Display Setting parameters
Recording
Internal memory D

| |
' ﬁj
Screen image| Save
Save data data
FTP server on -
the network < Display/event [ Load |
data
I

]

SD memory card USB flash memory (/UH option)

External storage media

Internal Memory
Display data and event data are held in files in the internal memory. This data is also saved
as files to a storage medium.

Internal memory

Manual

Display data and tdat
Isplay dataand eventdata | o npled data

Report data

FTP server on <—=¢
the network

Directory on the external storage medium

IM 04L51B01-01EN

1-133

sbumas ay1 buimsin pue d9/x9 ayi Buunbiyuod E



1.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

1.13.2

Configuring Recording Channels

GX/GP: MENU key > Browse tab > Setting > Setting menu Recording settings >
Recording channel settings

Web application: Config. tab > Recording settings > Recording channel settings

Hardware configurator: Recording settings > Recording channel settings

Setup Iltem Selectable Range or Options Default Value
Display data, Trend waveform Al DI, pulse input, DO, AO, PID, math, —
communication channels

Event data Al, DI, pulse input, DO, AO, PID, math, —
communication channels
Manual sample Al, DI, pulse input, DO, AO, PID, math, —

communication channels

Display data, Trend waveform

Set the channels for recording display data. Channels that you can specify are displayed.
Even when recording mode is set to Event, if trend rate switching is set to On, set separate
channels from the recording channels of event data.

Event data

Set the channels for recording event data. Channels that you can specify are displayed.
If you specify more than the number of recordable channels, the recording interval will
automatically change to a setting that is possible.

Manual sample
Set the channels for recording manual sampled data. Channels that you can specify are

displayed.

Number of Recording Channels

Model Maximum Number of Channels
GX10/GP10 50

GX20-1/GP20-1 50

GX20-2/GP20-2 100

Manual sampled data is recorded to internal memory. If the number of manual sampled data
entries exceeds 400, the data is overwritten from the oldest entry.

: I A '

= Manual sampled data
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Note

When the measurement mode is set to Normal

e The maximum number of channels that the GX20/GP20 can record varies depending on the
recording interval and file type (for the GX20-2/GP20-2).

Display data
Recording Interval GX20-1/GP20-1 GX20-2/GP20-2
(Unit: /div) Display Display + Event Display Display + Event
5s 100ch 100ch 200ch 100ch
10s 200ch 200ch 500ch 200ch
15s 500ch 500ch 1000ch 500ch
30s or more 500ch 500ch 1000ch 1000ch

Event data
Recording Interval GX20-1/GP20-1 GX20-2/GP20-2

Event Display + Event Event Event + Display

100ms 100ch 100ch 500ch 100ch
200ms 200ch 200ch 500ch 200ch
500ms 500ch 500ch 1000ch 500ch
1s or more 500ch 500ch 1000ch 1000ch

e The GX10/GP10 can record up to 100 channels regardless of the recording interval or file type.

When the measurement mode is set to High speed or Dual interval
There is a limit to the number of channels that can record at recording intervals shorter than 100

ms.

For the limitations, see the limitations provided in the following general specifications.

GX/10/GX20 Paperless Recorder (panel mount type)
GP10/GP20 Paperless Recorder (portable type)

GS 04L51B01-01EN
GS 04L52B01-01EN

IM 04L51B01-01EN
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1.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

Setting Channels through Swiping

In addition to tapping, you can swipe to set channels.

You can set the channels in the following two ways.

ON mode: The states of the channels change from not selected (off) to selected (on).
OFF mode: The states of the channels change from selected to not selected.

Procedure

ON mode

_Z Tap a channel button.

Information
Selected number of channels:1 _Remaining number of channels:499

List Selection

Al
channel

PS

o | no0x a0z a0o3 AOOA‘AOOS A006 | A007 | A008 | A009 | AO10
channel
0o A011 \F\Wu AOIA‘AOIS AO16 | AO17 | AO18 | AO19 | A020
channel

A027 | A028 | A029 | A030

Math A021 \ \a\ A024 | AO25 | A026
channel

Communication) | o031 | A032 \A033 A034 | AD35 AOBG‘A037 A03H‘A039 A040
I I

channel

A041 |A042 | AD43 |A044 | AD45 | AD46 | AO47 ||A0O48 A049 A0S0

AO051 |A052 | AD53 |A054 | AOS5 | AO56 | AOS57 ||A0O58 A0S59 |A060

2 Swipe to set the channels.

- -

A008 | AD09 || AD10

BYNNW_ A020
022 \Qoza K024 | A025 | A026 | A027 N gso

A031 || A032 || AD33 || A034 || A035 | A036 | A037 || A03B || AD39 || AD40
A041 || A042 || AD43 | AD44 A046 || A047 || A048 || AD49 || AD50

AO51 || A052 || AOS3 || ADS4 AOS6 | AO57 || A58 || AOSS || ADGO AO54 || AOS5 || AOS6 || ADS7 || ADS8 || A0SO | AOGD
anct || anoa | anas || xnas [ xnaz [ xnaa [l anes [l snco [[anca [ anon | Tanaa [[amd N anes [ anoe || anae || anas [ xnzo [ xnan [l anan |

v v

A001 | A002 | ADO3 AQ04 A005 ~A006 A007 A004 || A0OS || A00B || ADO7 || AO08 || A0D9  AOLO

#4012 || A013 || AD14 A018 || A017 A014 || A015 || A016 | AD17 || AO18 | A019  AO20

A024 || A025 || A026 | AD27 || A028 | A029 | A030

A034 || A035 || A036 | AD37 || A038 | A039  A040

A044 || A04S || AD46 | ADAT || A048 || A049 | A0S0

A

A001 | A002 | AO03 ~A004 A0S ~A006 A007 ~A00B ~A009 A010

A041 || A042 || AD43 || AD44 || A045 | A04B | A04AT || A04B || AD49 || AD50

A051 || A052 || ADS3 || A054 A056 || A057 || A0S8 || ADS9 || AD6O
sne1 | anan [ anes [ anes |l anee |l anece || anes [l ance [l anen [l ann

v
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1.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

3 Lift your finger from the last channel.
The channels that you swiped through are confirmed.

Information
Selected number of channels:8 Remaining number of channels:492

List Selection

Al
channel
DI
channel
Do
channel

PS

A001 'A002 AO03 A004 AOO5 AO06 A007

A011 |A012| A013 |AO014 | AO15 | AO16 |AO17

Math A021 | A022 | AD23 |A024 | A025 | AD26 | A027

channel

Communication| A034
channel

A035 A038 | A039

A044 | AD45 A048 | AD49

A054 | AOS5 A058 | A059

If flick before you lift your finger (before you confirm the settings), the channel states are
reset. To finalize the settings, after you lift your finger, perform the following step.

4 Tap OK.
The channels are finalized.

sbumas ay1 Buimsin pue do/x9 8yl BuLinbiyuo) IS

Operation complete

OFF mode
Perform the same operation as you would for ON mode on the channels that are selected.

-~ -~

A004  A005 A006 | ADO7 A008 A009 | A010

A014 A017 A014  A015 A016 | AD17 A018 A019 | A020

A02 023 A024 A025 A026 A027 A024 | A025 | A026 | AD27 A028 A029 | A030

A031 || A032 | A033 A034 A035 A036 A037 A038 A039 A040 A034 | A035 | A038 | A037 A038 A039 | A040
A041 || A042 | A043 A044 A045 A046 A0A7 A048  A049 | A0S0 A044 | A045 | A046 | ADA7 | A048  A049 | A0S0

A051 || A052 | A053 A0S5S4 A055 A056 AOS57 A058 A059 A060 A054 | A0S5 | A0S6 | AOS7 A058 A059 | A0BO

anc1 | anen | anes | anca | anec | ance || anc7 | anco || anen || anan

anca | ance | ance | anes | anco | anen | anan

v

A003 || A004

A026

A027  A028  A029
35 A036 | A037 A038 A039  A040
A0AL  A042  A043 | AD44 | ADAS  A046  A0A7T  AD48 | A049 A0S0

A0SL  A052 A053 | A054 | A055 A056 AQ57 A058 | A059  A0BO

anc1 | anen | aneo | anca | ance | ance | ane7 | anco || anen | anan

v
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1.14 Configuring the Dual Interval Settings (Release
number 4 and later)

These settings apply when the measurement mode is set to Dual interval.

1.14.1 Setting the Scan Interval

GX/GP: MENU key > Browse tab > Setting > Setting menu Dual interval settings > Scan
interval

Web application: Config. tab > Dual interval settings > Scan interval

Hardware configurator: Dual interval > Scan interval

Scan interval
Setup Item Selectable Range or Options Default Value
Measurement group 1 1ms* 5 152
2ms* 5
5ms* 5
10ms*®
20ms* 5
50ms* 5
100ms® 35
200mst: 35
500mst:®
1s
2s
5s
Measurement group 2 100ms® 35 25
200mst 5
500mst®
1s
2s
5s

1 You cannot specify this value when an electromagnetic relay type module is used in the same
measurement group.

2 2s when an electromagnetic relay type module is used in the same measurement group.

3 You cannot specify this value when a low withstand voltage relay type module is used in the
same measurement group.

4 You can specify this value when only a high-speed universal type module is in use. However,
can not settings 1 ms and 2 ms for GX10, GP10, GX20-1, GP20-1.

5 You cannot specify this value on sub unit (unit 1 to unit 6) modules.

Measurement group 1
Set the scan interval of measurement group 1. You can select from the scan intervals
available depending on the installed module.

Measurement group 2
Set the scan interval of measurement group 2. You can select from the scan intervals
available depending on the installed module.

Note

* You cannot set the scan intervals of measurement group 1 and measurement group 2 to the
same value.

* The selectable range of scan intervals of each measurement group varies depending on the
module assigned to the group. The longest scan interval among the assigned modules becomes
the shortest scan interval that can be specified.
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1.14 Configuring the Dual Interval Settings (Release number 4 and later)

1.14.2

1.14.3

Master Scan Interval

Setup Item Selectable Range or Options Default Value
Measurement group humber Measurement group 1, measurement group 2 Measurement
group 1

Measurement group number

Set the measurement group number with the scan interval that you want to use as the
master scan interval.

Setting the Scan Interval of Each Module

GX/GP: MENU key > Browse tab > Setting > Setting menu Dual interval settings > Scan
interval > Module scan interval Main Unit or Unit 1 to 6 > Module 0 to 9!
Web application: Config. tab > Dual interval settings > Scan interval
Hardware configurator: Dual interval settings > Scan interval
1 The module numbers that appear depend on the GX/GP module configuration.

Module 0 to Module 9

Setup Item Selectable Range or Options Default Value
Measurement group number Measurement group 1, measurement group 2 —

Measurement group number
Set the scan group with the scan interval that you want the module to run at.

Setting the Recording Conditions

GXI/GP: MENU key > Browse tab > Setting > Setting menu Dual interval settings >
Recording settings

Web application: Config. tab > Dual interval settings > Recording settings

Hardware configurator: Dual interval settings > Recording settings

Recording mode

Setup Item Selectable Range or Options Default Value
File type Event Event
File type

Event data is recorded (fixed).

Event data (Measurement group 1)

Setup Item Selectable Range or Options Default Value

Recording interval 1ms, 2ms, 5ms, 10ms, 20ms, 50ms, 100ms, 1s
200ms, 500ms, 1s, 2s, 5s, 10s, 15s, 20
s, 30s, 1min, 2min, 5min, 10min, 15min,

20min, 30

min
Recording mode Free, Single, Repeat Free
Data length 2min, 5min, 10min, 20min, 30min, 1h, 2, h, 3h, 1h

4h, 6h, 8h, 12h, 1day, 2day, 3day, 5day, 7day,
14day, 31day

Recording interval
Set the event data recording interval. You cannot choose a recording interval that is shorter
than the scan interval.

IM 04L51B01-01EN
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1.14 Configuring the Dual Interval Settings (Release number 4 and later)

Recording mode
Set the mode for recording event data.

Setup Item Description

Free Records data at all times

Single Records data when the trigger condition is met
Repeat Records data every time the trigger condition is met
Data length

Set the size of recording data per file. Recording data is divided at the specified file size.
The selectable data lengths vary depending on the number of channels to record and the
Recording Interval setting.

Afile is also created in the following instances.

e When afile is created manually

* When recording is stopped

*  When file creation is executed with the event action function

» After recovering from a power failure

Event data (Measurement group 2)

Setup Item Selectable Range or Options Default Value
Recording interval 100ms, 200ms, 500ms, 1s, 2s, 5s, 10s, 15s, 2s
20s, 30s, 1min, 2min, 5min, 10min, 15min,
20min, 30min
Recording mode Free, Single, Repeat Free
Data length 10min, 20min, 30min, 1h, 2, h, 3h, 4h, 6h, 1h
8h, 12h, 1day, 2day, 3day, 5day, 7day, 14day,
3lday

Recording interval
This is the same as Measurement group 1.

Recording mode
This is the same as Measurement group 1.

Data length
This is the same as Measurement group 1.

Record confirmation action

Setup Item Selectable Range or Options Default Value

Confirmation screen Off, On Off

Confirmation screen

Set this to On to display a record start or record stop confirmation screen when the START/
STOP key is used.

If you set this to Off, recording starts or stops immediately when the START/STOP key is
used.
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1.14 Configuring the Dual Interval Settings (Release number 4 and later)

1.14.4  Configuring Recording Channels

GXIGP: MENU key > Browse tab > Setting > Setting menu Dual interval settings >
Recording channel settings

Web application: Config. tab > Dual interval settings > Recording channel settings

Hardware configurator: Dual interval settings > Recording channel settings

Measurement group 1

Setup Item Selectable Range or Options Default Value
Event data Al, DI, pulse input, AO, DO, math, —
communication channels

Event data

Set the channels for recording event data with measurement group 1. Channels that you can
specify are displayed.

If you specify more than the number of recordable channels, the recording interval will be
increased.

Measurement group 2

Setup Iltem Selectable Range or Options Default Value
Event data Al, DI, pulse input, AO, DO, math, —
communication channels

Event data

Set the channels for recording event data with measurement group 2. Channels that you can
specify are displayed.

If you specify more than the number of recordable channels, the recording interval will be
increased.

Manual sample

Setup Item Selectable Range or Options Default Value
Manual sample Al, DI, pulse input, AO, DO, math, —
communication channels

Manual sample
Set the channels for recording manual sampled data. Channels that you can specify are

displayed.

Number of Recording Channels

Model Maximum number of channels
GX10/GP10 50

GX20-1/GP20-1 50

GX20-2/GP20-2 100
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1.15 Setting the Conditions for Saving Data Files

Set the conditions for saving data files.

1.15.1 Setting the Save Directory, File Header, and File Name

GX/GP: MENU key > Browse tab > Setting > Setting menu Data save settings
Web application: Config. tab > Data save settings
Hardware configurator: Data save settings

Save directory

Setup Item Selectable Range or Options Default Value

Directory name Character string (up to 20 characters, |alal#]1] DATAO

Directory name
Set the name of the directory on the storage medium for saving data.
Characters that cannot be used: ' ;" */:<>?\|
Spaces are not allowed in the beginning or end of names.
Names cannot be all spaces.
Strings that cannot be used: AUX, CON, PRN, NUL, CLOCK, CLOCK$, COMO0 to COM9,
LPTO to LPT9

Note

Do not place a file with the same name as the directory name (“DATAQ” by default) in the storage
medium for saving data.

File header !

Setup Item Selectable Range or Options Default Value

Characters Character string (up to 50 characters, |alal#]1] _

1 If the multi-batch function (/BT option) is enabled, see the multi-batch function manual (IM
04L51B01-03EN).

Characters
Enter a header comment to write into data files.

Data file name !

Setup Iltem Selectable Range or Options Default Value
Structure Date, Serial, Batch Date

Identified strings Character string (up to 16 characters, lalal#]1] -

1 If the multi-batch function (/BT option) is enabled, see the multi-batch function manual (IM
04L51B01-03EN).

Structure

Sets the structure of the file name when saving data.

Options Description

Date Serial number + specified string + date
The date reflects the date and time when recording was started to the
relevant file.

Serial Serial number + specified string

Batch Serial number + batch (when using the batch function)
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1.15 Setting the Conditions for Saving Data Files

Identified strings

Set the user-assigned character string.
Characters that cannot be used: '; " */: <> 7?\|

Explanation

File name

You can select what type of file name to use to save measured data to an SD memory card.
The following three types are available. If you are using the advanced security function (/
AS option), see section 1.2.8, “Saving Data to External Storage Medium,” in the Advanced
Security Function User’s Manual (IM 04L51B01-05EN).

Structure Description

Display data

1

hEA\;iTJtaﬁimepled data Serial I Specified string Il Date | | Extension |

Snapshot data Example: 000123_AAAAAAAAAAAL21231 -174633.GDS
Date Alarm data

Health monitor log data

Report data | Serial _|{_Specified string I| Date |EType§_| Extension|

P Example: 000123 _AAAAAAAAAAAL121231_174633HD.GRE
Display data
1

e sampled data [Serial [ Spesified string J. [ Extension |

Snapshot data Example: 000123 _AAAAAAAAAAA.GDS
Serial Alarm data

Health monitor log data

Report data Serial ngecified string .E Txgei, Extension

Example: 000123 _AAAAAAAAAAAHD.GRE

Display data :

Event data * Example: 000123_BBBBBBBBBBBBBBBBBBBBBBBBBB.GDS
Batch Report data [ serial || Date [ETyped . [Extension |

Example: 000123 121231 174633HD.GRE

’\Sﬂr?‘::sa:]:?;na’ilaed data | Serial || Date || Extension |

Alarm data Example: 000123_121231_174633.GMN

Health monitor log data

1 For measurement group 2 when the measurement mode is set to Dual interval, “S” is attached to the front of the file name.
Example when Structure is set to Date: S00123_AAAAAAAAAAAL121231_174633.GEV

IM 04L51B01-01EN
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1.15 Setting the Conditions for Saving Data Files

Manual sampled data: GMN
Manual summary data: GAL
Snapshot data: png

Item
| 6-digit number |+ | 1-character delimiter |
6-digit A number that indicates the file’s order of occurrence. The number ranges from
number 000001 to 999999. If the number reaches 999999, it returns to 000000.
Serial? Starts with * _’ and takes on the following values: Ato Z and 0 to 9.
If a file with the same name exists in the specified directory, the file is saved
1-character by changing the delimiter to prevent overwriting.
delimiter Example: If a file named “000123_AAAAAAAAAAA.GDS” already exists,
the file is saved to the name “000123AAAAAAAAAAAA.GDS.”
YY: Year (lower two digits), MM: Month, DD: Day * The date reflects the date and
Date YYMMDD_hhmmss hh: Hour, mm: minute, ss: Second time uihen recofting was started
Stpgcified AAAAAAAAAAAAA Up to 16 alphanumeric characters can be used.
string
Batch name | BBBBBBBBBBRBBBBe**B Up to 41 alphanumeric characters can be used.
Report data types
H_,D_,W_M_, . - PDaAi . .
Type HD. DW DM. B . C H_: Hourly, D_: Daily, W_: Weekly, M_: Monthly,
' ! 1P e HD: Hourly and daily, DW: Daily and weekly,
DM: Daily and monthly, B_: Batch, C_: Daily custom
Display data: GDS Display data (text):
) Event data: GEV Event data (text):
Extension

Report data:
Report data:
Report data:

xlsx or xlsm (report template function)
pdf (report template function)
Health monitor log data: GHL

1 If you save the health monitor log manually, the serial number is fixed at 0.
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1.15.2

Setting the Save Method to Media (Auto save or manual save) and Media

GX/GP: MENU key > Browse tab > Setting > Setting menu Data save settings
Web application: Config. tab > Data save settings
Hardware configurator: Data save settings

Media save

Setup Item Selectable Range or Options Default Value
Auto save Off, On On

Media FIFO*! Off, On off

1 Appears when Auto save is set to On.

Auto save

Set this to On to automatically save measured data. To save measured data manually, set
this to Off.

Options Description

On Automatically saves measured data to an SD memory card. Set this to On to
use the media FIFO.

Off Measured data is not saved automatically. Carry out a manual save operation
to save measured data to an SD memory card or USB flash memory (/UH
option).

Media FIFO

Set this to On to use media FIFO.

Options Description

On Enables media FIFO. Constantly retains the most recent data files in an SD
memory card.

Off Disables media FIFO. Replace the SD memory card if the free space on it
drops low.

Note

If you are not using media FIFO, the SD memory card must have adequate free space to store all
the data; otherwise, the GX/GP will not be able to save the data from the internal memory. Replace
the SD memory card before the data in the internal memory is overwritten.

IM 04L51B01-01EN
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1.15 Setting the Conditions for Saving Data Files

Explanation

Internal Memory

The recorded measured data is divided at a specific time interval (saving interval) and saved
to files. If the internal memory is full or if the number of display data files and event data files
exceeds 500 for GX10/GP10 and GX20-1/GP20-1 or 1000 for GX20-2/GP20-2, files are
overwritten from the oldest file.

Auto Save

« When Media FIFO Is Not in Use

Keep the SD memory card inserted in the drive at all times. The data in the internal
memory is automatically saved to the SD memory card.

If there is not enough free space on the SD memory card, the GX/GP cannot save the
data in the internal memory to the SD memory card.

Replace the SD memory card and save the data before the data in the internal memory is

overwritten.
e Auto Save Timing
Data Type Description
Display data The file is saved when the file is created.
| | | >
File ) File } File }
[ Saved to storage medium ]
Event data Same as the display data.
Manual The first time manual sample is executed, a manual sampled data file is

sampled data

created on the SD memory card. The data is appended to this file for each
subsequent manual sample operation. A new file is created after manual
sampled data is stored 100 times.

For operating instructions, see page 2-78 in section 2.5.3, “Manually Saving
Instantaneous Values of Measured Data (Manual sample)”.

Report data

The first time report data is generated, a report data file is created on the SD
memory card and report data is stored. The report data is appended to this file
every time a report is created.

Dividing of the report files

The appending of the report data to the file is stopped at a specified time, and
subsequent reports are saved to a new file. The file is divided in the unit shown
in the table below. Also, when recording is stopped, all report files are divided.
Report template

Every time a report file is divided, a report file is created according to the
specified template format such as an XML spreadsheet format or PDF format.
The report file can also be printed.

P For the setup procedure, see page 1-152 in section 1.17, “Configuring the
Report Function (/MT option)”.

Report kind Report File

Separate Combine
Hourly and daily LJa file for each daily report Izhourly reports for a day and a daily
reports report

lzhourly reports for a day

Daily and weekly
reports

L-Ja file for each weekly report lzdaily reports for a week and a weekly

report
lzdaily reports for a week

Daily and monthly
reports

L-Ja file for each monthly report lzdaily reports for a month and a

monthly report
Izdaily reports for a month

Batch reports

LJa file for each recording start/ LJa file for each recording start/stop
stop operation The file will be operation The file will be divided if the
divided if the number of data entries nhumber of data entries exceeds 200.
exceeds 200.

Day custom

Qa file for each file creation unit Qa file for each file creation unit

Health monitor log
data

When the log reaches 100, the file is saved.
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1.15 Setting the Conditions for Saving Data Files

* When Media FIFO Is in Use

If not enough free space is available when saving a new data file to the SD memory card,
files are deleted in order from the oldest data update date/time to save the new file. This
operation is referred to as FIFO (First In First Out).

When saving the data files automatically, you can save the data so that the most recent data
files are constantly retained in the SD memory card. This method allow you to use the GX/
GP continuously without having to replace the SD memory card.

\
Old Update date New \
< >
- o
deleted | File1 File 2 File 3 <Saved File 4
. —
Medium
\\ J
N\ N

Media FIFO Save Operation
* The FIFO operation is carried out only when the following files are saved automatically. It
is not carried out when files are saved to the save destination directory through another
method.
Display data files, event data files, report data files, manual sample data files, and
snapshot data files
* Files that are deleted
All the files in the save destination directory are applicable to be deleted. However, the
following files are excluded.
Hidden files, read-only files, files in the subdirectory within the save destination directory
e The most recent 1000 files are retained. If the number of files in the save destination
directory exceeds 1000, the number of files is held at 1000 by deleting old files even if
there is enough free space.
« If there are more than 1000 files already in the save destination directory, one or more
files are always deleted before saving the new file. The number of files is not kept within
1000 in this case.

Manual Save (Collectively storing unsaved data)

Unsaved data in the internal memory is stored in unit of files to the external storage medium
(SD memory card or USB flash memory) when an external storage medium is inserted and a
given operation is carried out.

When using manual save, it is important that you save the data in the internal memory to the
external storage medium before the data is overwritten. Determine the usage condition of
the internal memory and save the data to the external storage medium at appropriate times.

P For details on the manual save operation, see page 2-77 in section 2.5.2, “Manually
Saving Measured Data (Collectively saving unsaved data)”.

Save operation

/ /\‘/\ﬁ Jime

I I I I 4

File File
AN
Y

File
Saved the previous time

[ Saved this time ]
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1.15 Setting the Conditions for Saving Data Files

Saving Data from the Screen

You can carry out the following data save operations regardless of whether auto save or
manual save is used.

Data Storage (applicable Description

icon)

Collectively save (All save) Collectively saves all the data in the internal memory.

Collectively save display Collectively saves display data and event data stored in the internal
data and event data (Disp/ memory.

Event save)

Selective save (Select save) Saves the specified display data or event data file.

Manual sampled data save Collectively saves all the manual sampled data in the internal memory.
(M.sample save)

Report data save (Report Collectively saves all the report data in the internal memory.

save)

Alarm summary data save Saves the alarm summary data.

(Save alarm)

Health monitor log data save Saves the health monitor log data.

(Health monitor save)

Save Destination
You can select an SD memory card or USB flash memory (/UH option).

Data Save Destination Directory

Creates a directory with the name of the data save destination directory name with the date/
time added and saves the data.

Directory name: “Specified string”_YYMMDD_HHMMSS

Example: If the data is saved at 17 hours 6 minutes 42 seconds on December 30,2012, the
data is saved to a directory named “DATAO_121230_170642."

“DATAOQ” is the specified string.

Note

The number of directories that you can create on the external storage medium varies depending
on the length of the directory names. If the length of the “specified string” is 5 characters,
approximately 170 directories can be created. If it is 20 characters, approximately 120 directories
can be created. An error occurs if you try to create directories exceeding this limit.

1.15.3 Setting the File Format of Display Data and Event Data

GX/GP: MENU key > Browse tab > Setting > Setting menu Data save settings
Web application: Config. tab > Data save settings
Hardware configurator: Data save settings

File format
Setup Item Selectable Range or Options Default Value
Display/Event data Binary, Text! Binary

1 Does not appear for the advanced security function (/AS option).

Display/Event data

Set the file format of display data and event data.

Text format is TSV (tab separated).

When the measurement mode is set to Dual interval or High speed, this is fixed to Binary.
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Set the batch function. You can add batch information to display data and event data files.

You can manage display data and event data files using batch information.

1.16.1 Configuring the Batch Function (Lot-No. digit and Auto increment)

GX/GP: MENU key > Browse tab > Setting > Setting menu Batch settings
Web application: Config. tab > Batch settings > Batch function
Hardware configurator: Batch settings > Batch function

Batch function

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

Lot-No. digit* Off, 4,6, 8 6

Auto increment® Off, On Oon

1 Appears when the batch function is set to On.

On/Off
Set this to On to use the batch function.

Lot No.
Set the number of digits of lot numbers. To disable lot numbers, set this to Off.

Auto increment

Options Description

On Automatically sets the lot number of the next measurement to the current lot
number + 1.

Off Turns auto increment off.

1.16.2 Setting Batch Text

GXI/GP: MENU key > Browse tab > Setting > Setting menu Batch settings > Batch text
Batch text

Web application: Config. tab > Batch settings > Batch text

Hardware configurator: Batch settings > Batch text

Setup Item Selectable Range or Options Default Value

Text field number 1to24 1

Text field number
Select the text field number to assign text to.

Text field

Setup Item Selectable Range or Options Default Value
Title of field Character string (up to 20 characters, _

Characters Character string (up to 30 characters, —

IM 04L51B01-01EN 1-149

sbumas ay1 buimsin pue d9/x9 ayi Buunbiyuod E



1.16 Configuring the Batch Function

Title of field
Set the title for the text field number you selected.

Characters
Set the characters for the text field number you selected.

1.16.3 Setting the Recording Start Screen (Release number 3 and later)

GX/GP: MENU key > Browse tab > Setting > Setting menu Batch settings
Web application: Config. tab > Batch settings > Batch function
Hardware configurator: Batch settings > Batch function

Recording start screen

Setup Item Selectable Range or Options Default Value
Recording start screen Batch comment, Batch Text field Batch Text field

Recording start screen

Set whether to display a text field or batch comment on the recording start screen when
recording is started.

Recording start screen is a setting for the GX/GP.

On the Web application, Batch comment and Batch Text field are displayed.

Explanation

Batch function

e Batch Number and Lot Number
Display data and event data files can be identified by their “batch number-lot number”
(hereinafter referred to as batch name). The lot number does not have to be specified.
« Batch number (up to 32 characters)
¢ Lot number (up to 8 digits)

¢ Automatic Increment of the Lot Number

The lot number can be automatically incremented when the recording is stopped.
e Text Field
You can enter text fields into a file. There are 24 available text fields. Each text field
consists of the following:
« Field title (up to 20 characters)
¢ Field string (up to 30 characters)
You can use the touch screen to display text fields on the GX/GP screen.
e Batch Comment
You can enter up to three comments in a file. You can enter each comment once during

recording.
Comment 1, Comment 2, and Comment 3 (up to 50 characters each)
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Using the Batch Function

You can enter text in measurement data files.

See the figure below.

For example, you can enter the operator name and administrator name in text fields.

Record start Comment Record stop

Batch number + lot number
Text field |:> /\/_//\/\L Time
| )

i >
Comment

AN J
Vo

% Data file

P For the procedure, see page 2-4 in section 2.1.2, “Using the Batch Function”.
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1171

Set the report function.

When the measurement mode is set to High speed or Dual interval, there is a limit to the
number of report channels at scan intervals shorter than 100 ms. For details, see the
following general specifications.

GX/10/GX20 Paperless Recorder (panel mount type) GS 04L51B01-01EN
GP10/GP20 Paperless Recorder (portable type) GS 04L52B01-01EN

Setting the Report Type, Creation Time, Data Type, Etc.

GX/GP: MENU key > Browse tab > Setting > Setting menu Report settings > Basic
settings

Web application: Config. tab > Report settings > Report basic settings

Hardware configurator: Report settings > Report basic settings

Type
Setup Item Selectable Range or Options Default Value
Type Off, Hourly + Daily, Daily + Weekly, Daily + Off
Monthly, Batch, Daily custom
Type
Set the kind of report to create.
Options Description
Off Disables the report function.
Hourly + Daily Creates hourly and daily reports.
Hourly report: Creates report data every hour on the hour for the previous one
hour.
Daily report: Creates report data every day at a specified time for the previous
one day.
Daily + Weekly Creates Daily and weekly reports.

Weekly report: Creates report data every week at a specified time at a
specified day of the week for the previous one week.

Daily + Monthly Creates Daily and Monthly reports.
Monthly report: Creates report data every month at a specified time at a
specified day for the previous one month.

Batch Creates a report in unit of batches.

Daily custom Creates daily reports by dividing it at the specified time intervals.

Creation time?

Setup Item Selectable Range or Options Default Value

Day 1to 28 1

Day of week Sunday, Monday, Tuesday, Wednesday, Sunday
Thursday, Friday, Saturday

Hour 0to 23 0

Minute 0to 59 0

Save interval® 2min, 3min, 4min, 5min, 10min, 15min, 30min, 10min
1h, 3h

File creation interval® 4h, 6h, 8h, 12h, 24h 4h

1 Appears when the kind of report is not set to Off.
2 Appears when the type is set to Batch or Daily custom.
3 When the save interval is 3h, the file creation intervals 4h and 8h cannot be selected.
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Depending on the kind of report, set the items with check marks in the table below.

Kind

S e Hourly + Daily| Daily + Weekly | Daily + Monthly Batch Daily custom
Day v
Day of week v v
Hour v v v v
Minute 4
Save interval 4 v
File creation interval 4
Day, Day of week, Hour, Minute
Set the day or day of week and the time to create reports.
Save interval (for Batch and Day custom)
Set the data recording interval.
File creation interval (for Day custom)
Set the time interval for dividing files.
Data type
Setup Item Selectable Range or Options Default Value
Report1to 5 Ave, Max, Min, Sum, Inst —
Report1to 5
Set the data type to output as reports.
Options Description
Ave Outputs average values.
Max Outputs maximum values.
Min Outputs minimum values.
Sum Outputs sum values.
Inst Qutputs instantaneous values.
File type!
Setup Item Selectable Range or Options Default Value
File type Separate/Combine Combine

1 Appears when the Type is not set to Batch or Daily custom.

File type

Set this item when creating two types of reports such as daily report and monthly report.
Options Description

Separate Saves each type of report to a separate file. P> For information about

how files are divided, see page 1-145 in section 1.15.2, “Setting the
Save Method to Media (Auto save or manual save) and Media FIFO".

Combine Saves the report data of two types in a single file.

Report template output

Setup Item Selectable Range or Options Default Value
Excel file Off, On Off

PDF file Off, On Off

Printer Off, On Off

Excel file

Set this to On to output in Excel format.
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1.17 Configuring the Report Function (/MT option)

PDF file
Set this to On to output in PDF format.

Printer
Set this to On to output to a printer.

P For instructions on how to set the output destination printer, see page 1-213 in section
1.24.7, “Setting the Printer Output Conditions”.

Electronic Signature (Release number 2 and later)

Setup Item Selectable Range or Options Default Value
PDF electronic signature Off, On Off

PDF Electronic Signature

Set this to On to electronically sign a PDF file.

To use electronic signature, you need to create a key and a certificate.

P See page 1-262 in section 1.31, “Configuring Key Creation, Certificate Management, and
Encryption/Certificate (SSL communication, PDF electronic signature) (Release number 2
and later)”.

Text file (release number 3 and later) *

Setup Item Selectable Range or Options Default Value
Attach batch information Off, On off

1 Appears when the batch function is set to On.

Attach batch information

Set this to On to output text data of report files by attaching batch information.
If the file division mode is Separate, batch information is attached to each file.

Note

If the multi-batch function (/BT option) is enabled, batch information cannot be attached.
Batch information cannot be output in report template output (Excel file, PDF file, printer output).

Explanation

Report Data Values
The range of report data values is from —9999999 to 99999999 excluding the decimal point.

Saving the Report Data

Report data is saved to the internal memory. If the number of report data entries exceeds
800, the data is overwritten from the oldest entry.

/ /\T/\T’ Jime

Y Y Y g

= = = = Report data
Day custom
You can create daily reports by dividing files at the specified time interval (file creation
interval).

For example, in a three-shift system, you can set the file creation interval to 8 hours to
create a file for each shift.
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1.17.2

Setting the Channels to Output Reports

GXIGP: MENU key > Browse tab > Setting > Setting menu Report settings > Report
channel settings

Web application: Config. tab > Report settings > Report channel settings

Hardware configurator: Report settings > Report channel settings

Setup Iltem Selectable Range or Options Default Value

Report channel number GX20/GP20: 1 to 60 1
GX10/GP10: 1 to 50

* There are limits to the number of report channels depending on the measurement mode and
scan interval. For details, see “Explanation.”

Report channel number
Select the report channel number. The GX/GP generates reports in order by this number.

Report channel

Setup Item Selectable Range or Options Default Value
Channel type 1/0 channel, Math channel, Communication —
channel, Off
Channel not Channels that you can set —
Sum scalet Off, /s, Imin, /h, /day —

1 Appears when the channel type is not set to Off.

Channel type
Set the channel type to assign to the report channel.

Channel no

Set the channel number to assign to the report channel. All channels can be assigned, but
reports are not created for channels set to Skip or Off even if they are assigned.

Sum scale

Set the sum scale to match the unit of the measured values.
Example: If the unit of the measured value is “m3/min,” select /min.
Off: The measured data is summed as-is once per scan interval.
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1.17 Configuring the Report Function (/MT option)

Explanation

Unit of Sum Computation

In sum computation, data is summed over the scan interval. However, for flow values that
have units /s, /min, /h, or /day a simple summation results in the actual value not matching
the computed result, because the scan interval and the unit of the input values are different.
In such cases, set the sum scale to match the unit of the input value. In effect, the sum value
with the same unit as that of the input value is computed.

For example, if the scan interval is 2 s, and the input value is 100 m3/min, a simple
summation would add 100 every 2 s resulting in 3000 after one minute. However, if the sum
scale is set to /min, then 2 s/60 s is multiplied every scan interval before the value is added
giving a result that has an m® unit.

The following converting equations are used to compute the sum. The scan interval unit is
seconds.

Off:2(measured data every scan interval)

/s: Z(measured data every scan interval) x scan interval

/min: ¥(measured data every scan interval) x scan interval/60

/h: £(measured data every scan interval) x scan interval/3600

/day: ¥(measured data every scan interval) x scan interval/86400

Report Processing when the Measurement Mode Is Set to Dual Interval

Report computation is performed at the scan interval of each measurement group. For
example, if a channel of measurement group 1 is assigned to a report channel, computation
on that report channel is performed at the scan interval of measurement group 1. A single
report file will be created.

Report Processing When the Measurement Mode Is Set to High Speed
Report computation is performed at the scan interval.

Maximum Number of Report Channels

The following table shows the maximum number of report channels depending on the
measurement mode.

Model Measurement Mode
Normal High speed Dual interval
GX10/GP10 50 50 25
GX20-1/GP20-1 60 60 30
GX20-2/GX20-2 60 60 30
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1.18 Using the Report Template Function (/MT option)

You can create report templates and use them to automatically create custom report files.
Load a report template file that you have created into the GX/GP internal memory. The GX/
GP will automatically create report files using the report template file.

A report template file can be used to create report files in Excel format, create report files in
PDF format, and print reports on a printer connected over the LAN.

The GX/GP can handle template files that are 1 MB or smaller.

Report file based

Report template file on atemplate
E=—FH Internal e Excel
LA~ save _memory | Ooutput —~1_J

009 Iz PDF
lz Printer
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P Creating a report template: page App-18 in section Appendix 4, “Creating Report
Templates”
» Loading and saving report templates: page 1-230 in section 1.26.3, “Loading Report
Templates (/MT option)”’page 1-244 in section
1.27.3, “Saving a Report Template”

1.18.1 Excel Report Files

» For instructions on how to create templates, see page App-18 in section Appendix 4,
“Creating Report Templates”.

Template

Iltem Description

Format, extension Excel format. The extension is .xIsx or .xIsm (with macro) (lowercase).

File name Assign a file name of your choosing.

Kind Creates a report template for each kind of report file. The kinds of report files
available are hourly, daily, weekly, monthly, hourly + daily, daily + weekly,
daily + monthly, batch, and day custom.

Creation method Create templates using Microsoft Office 2007 or more.

Excel Report Files

Item Description

Format, extension Excel format. You can open the file with Excel. The extension is .xIsx or
Xxlsm (with macro).

File name The file name excluding the extension is the same as the report file with the

.GRE extension.

P> File name: page 1-142 in section 1.15.1, “Setting the Save Directory, File
Header, and File Name”

Kind For each kind of report file, a corresponding template file is used to create
the appropriate report files.

The report file that you create is based on the report creation setting. For
example, if the GX/GP is not configured to create daily reports, you will

not be able to use a report template to create daily reports. However,
regardless of this setting, you can output the data of all data types (average,
maximum, minimum, sum, and instantaneous).
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1.18.2 PDF Report Files

1.18.3

» For instructions on how to create templates, see page App-18 in section Appendix 4,
“Creating Report Templates”.

Template

Item Description

Format, extension Yokogawa proprietary format. The extension is .tpl (lowercase).

File name Assign a file name of your choosing.

Kind Creates a report template for each kind of report file. The kinds of report files

available are hourly, daily, weekly, monthly, hourly + daily, daily + weekly,
daily + monthly, batch, and day custom.

Creation method

Create templates using a YOKOGAWA's original tool.

PDF Report Files

Item Description

Format, extension PDF format. The extension is .pdf (lowercase).

File name The file name excluding the extension is the same as the report file with the
.GRE extension.
P> File name: page 1-142 in section 1.15.1, “Setting the Save Directory, File
Header, and File Name”

Kind For each kind of report file, a corresponding template file is used to create the

appropriate report files.

The report file that you create is based on the report creation setting. For
example, if the GX/GP is not configured to create daily reports, you will not
be able to use a report template to create daily reports. However, regardless
of this setting, you can output the data of all data types (average, maximum,
minimum, sum, and instantaneous).

Report template

Printing on a Printer over the LAN

The report template for PDF reports is used to output data to the printer.

Printer output

Item

Description

Compatible printers

Printers supporting the HP PCL5c language and can print through port 9100
on a LAN connection

P> For configuring the printer, see page 1-213 in section 1.24.7, “Setting the
Printer Output Conditions”.

Kind

For each kind of report file, the specified template file is used to create the
appropriate report files. The report file that you create is based on the report
creation setting. For example, if the GX/GP is not configured to create daily
reports, you will not be able to create daily reports. However, regardless of
this setting, you can output the data of all data types (average, maximum,
minimum, sum, and instantaneous).
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1.18.4

1.18.5

Creating Template-Based Report Files

Template-based report files are created (the creation of template-based report files will

hereinafter be referred to as “template conversion”) in the following cases.

P For instructions on how to set the type of files to output, see page 1-152 in section 1.17.1,
“Setting the Report Type, Creation Time, Data Type, Etc.”.

PDF Report Files and Excel Report Files

e Auto Save
When a report file is created (when file division occurs), template conversion is
performed, and the report file is saved to the SD memory card. Template conversion is
also performed when recording stops.

¢ Manual Save (Collectively storing unsaved data)
When you save a report file manually, template conversion is performed on the report
files in the internal memory that have not yet been converted. Converted files are saved
to the external storage medium.

» Collective Storing of Data through the Touch Screen
When you execute All save or Report save from the display menu, template conversion
is performed on all the report files in the internal memory. Converted files are saved to the
external storage medium.

Printer Output

When a report file is created (when file division occurs), template conversion is performed,
and the report is output to a printer.

Template conversion is also performed when recording stops.

Loading and Saving Report Template Files

P For details on loading report template files, see page 1-230 in section 1.26.3, “Loading
Report Templates (/MT option)”.

P For details on saving templates, see page 1-244 in section 1.27.3, “Saving a Report
Template”.

About Report Template Files

For each kind of report file, a corresponding template file is used to create the appropriate
report files.

Creates a report template for each kind of report file.

If the file type is Separate, a template for each type is necessary.

Example in which the report file type is Hourly +Daily

File type Template
Combine An Hourly + Daily report template is necessary.
Separate An Hourly and Daily report templates are necessary.

IM 04L51B01-01EN

1-159

sbumas ay1 buimsin pue d9/x9 ayi Buunbiyuod E



1.19 Setting the Timers

Set the timers that are used in the event action function and the TLOG computation of the
math function (/MT option). There are two types of timers: absolute and relative. You can set
up to 12 timers for each type. * You cannot change timers during recording or computing.
1 For release number 3 and later, up to 12 timers can be set. For release numbers earlier than 3,
up to 4 timers can be used.

1.19.1 Setting the Timers

GX/GP: MENU key > Browse tab > Setting > Setting menu Timer settings > Timer Timer
1to 12

Web application: Config. tab > Timer settings > Timer

Hardware configurator: Timer settings > Timer

Type

Setup Item Selectable Range or Options Default Value
Type Off/Relative/Absolute Off

Type

Set the timer type.

Options Description

Relative timer Times out at specified intervals.

Absolute timer Expires at the times determined by the reference time and the interval.
Interval®

Setup Item Selectable Range or Options Default Value
Day? 0to 31 0

Hour? 0to 23 1

Minute? 0to 59 0

Interval® 1min, 2min, 3min, 4min, 5min, 6min, 10min, 1h

12min, 15min, 20min, 30min, 1h, 2, h, 3h, 4h,
6h, 8h, 12h, 24h

1 Appears when the type is not set to Off.
2 Appears when the type is set to Relative timer.
3 Appears when the type is set to Absolute timer.

Day, Hour, Minute
Set the interval for the relative timer.

Interval
Set the interval for the absolute timer.

Action on Math Start?!

Setup Iltem Selectable Range or Options Default Value

Reset Off, On On

1 Appears when the type is set to Relative timer.

Reset

Set this to On to reset the timer when starting computation. Set this to Off to not reset. The
timer does not expire (if the timer is specified as an event, the action will not be executed).
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1.19.2

Reference timel

Setup Item Selectable Range or Options Default Value
Hour O0to 23 0
Minute 0to 59 0

1 Appears when the type is set to Absolute timer.

Hour, Minute
Set the reference time for the absolute timer.

Explanation

Timers
¢ Relative Timer

The timer is started when the timer is set, and the timer expires every specified interval.
In this mode, the timer stops when a power failure occurs.
Example: Interval: 00:15
The timer expires every 15 minutes.
* Absolute Timer

The timer expires at the times determined by the reference time and the interval. The
reference time is set on the hour (00 to 23).
Example: Reference time: 00:00
Interval: 10 min
The timer expires at 0 hour, 0 hour 10 min, 0 hour 20 min, . . . 23 hour 40 min,
and 23 hour 50 min.
For example, if the timer is set at 9 hour 36 min, the timer expires at 09 hour 40
min,
09 hour 50 min, 10 hour, and so on.

Absolute timer Relative timer
Set the timer
Set the timer Ref. time Reset the timer
l + + + + Time + + Time
| N : -
A A A A B B
* Timeout A: Interval B: Interval

Setting the Match Time Timer

GX/GP: MENU key > Browse tab > Setting > Setting menu Timer settings > Match time
timer Match time timer 1 to 12

Web application: Config. tab > Timer settings > Match time timer

Hardware configurator: Timer settings > Match time timer

Type

Setup ltem Selectable Range or Options Default Value
Type Off, Day, Week, Month, Year Off
Type

Set the kind of match time timer.

Options Description

Off Disables the function.

Day Set the time match condition of a day.

Week Set the time match condition of a week.

Month Set the time match condition of a month.

Year Set the time match condition of a year.
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Timer match condition?®

Setup Item Selectable Range or Options Default Value
Day of week Sunday to Saturday Sunday
Month January to December January

Day 110312 1

Hour 0to 23 0

Minute 0to 59 0

1 Appears when the type of timer is not set to Off. The items that are displayed varies depending
on the Type setting.

2 If Type is set to Year, the range varies depending on the timer match condition Month. If Type is
set to Month, the range is 1 to 28.

Day of Week, Month, Day, Hour, Minute

Set each timer match condition.
Depending on the Type setting, set the items with check marks in the table below.

Kind
=L ClE Day Week Month Year
Month 4
Day v v
Day of week v
Hour:Minute v v v 4

Timer action

Setup Item

Selectable Range or Options Default Value

Timer action

Single, Repeat Repeat

Timer action

Set the timer action.

Options Description
Single Executes the action once when the condition is met.
Repeat Executes the action at every specified time.
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1.20

1.20.1

Configuring the Event Action Function

The event action function is used to execute a specified action on the basis of events that
occur. The settings explained here are also used to configure the remote control function.

Setting Event Action Numbers and Actions

Select an event action number, and set event action to On.

Set the even type and event-specific conditions.

Then, set the action for the event and the action conditions.

GX/GP: MENU key > Browse tab > Setting > Setting menu Event action
Web application: Config. tab > Event action > Event action number (display example:

1-20)

Hardware configurator: Event action > Event action number (display example: 1-20)

Setup Iltem Selectable Range or Options

Default Value

Event action number 1to 50

1

Event action number

Select the event action number to assign an event action.

Event action

Setup Iltem Selectable Range or Options Default Value
On/Off Off, On Off
On/Off
Select On to use the event action function.
Event!
Setup Item Selectable Range or Options Default Value
Type Internal switch, Remote,* Relay, Alarm - 10 channel, Internal switch
Alarm - Math channel, Alarm - Communication
channel, Any alarm, Any future alarm, Timer, Match
time timer, User function key®, Status®, Health score
notification®
Number? 10 channel, Math channel, Communication channel, 1
Internal switch, Timer, Match time timer, User function
key, Relay, Remote
Alarm level® 1to4 1
Event details® Reco