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Foreword

Notes

5th Edition: November 2008 (YK)

Thank you for purchasing the Dagstation DX1000 (hereafter referred to as “DX”).

This User’s Manual explains how to use the useful functions of the DX. To ensure correct
use, please read this manual thoroughly before operation.

The following manuals are provided for the DX:

e Paper Manual
Manual Title
DX2000 Operation Guide

Manual No.
IM 04L41B01-02E

Description
Explains the basic operations of the DX. It is

also provided in the CD-ROM.

Control of Pollution Caused IM 04L41B01-91C

by the Product

Gives a description of pollution control.

Electronic Manuals Provided on the Accompanying CD-ROM

Manual Title Manual No. Description

DX1000/DX1000N IM 04L41B01-02E This is the electronic version of the paper
Operation Guide manual.

DX1000/DX1000N IM 04L41B01-01E  Describes how to use the application

User’s Manual

functions. Communication and network
functions are not covered.

DX1000/DX1000N/DX2000
Multi Batch (/BT2)
User’s Manual

IM 04L41B01-03E

Describes how to use the multi batch
function (/BT2 option).

DX1000/DX1000N/DX2000
Custom Display
User’s Manual

IM 04L41B01-04E

Describes how to use the custom display
function.

DX1000/DX1000N/DX2000
Communication Interface
User’s Manual

IM 04L41B01-17E

Describes how to use communication
functions through an Ethernet or serial
interface.

DX1000/DX1000N/DX2000
EtherNet/IP
Communication Interface
User’s Manual

IM 04L41B01-18E

Describes how to use communication
functions through an EtherNet/IP interface.

DX1000/DX1000N/DX2000
PROFIBUS-DP (/CP1)
Communication Interface
User’s Manual

IM 04L41B01-19E

Describes how to use communication
functions through the PROFIBUS-DP
interface (/CP1 option).

DAQSTANDARD
User’s Manual

IM 04L41B01-61E

Describes how to use the accompanying
software program, DAQSTANDARD.

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.
Copying or reproducing all or any part of the contents of this manual without
YOKOGAWA's permission is strictly prohibited.

The TCP/IP software of this product and the document concerning the TCP/IP
software have been developed/created by YOKOGAWA based on the BSD Networking
Software, Release 1 that has been licensed from the Regents of the University of

California.

All Right Reserved, Copyright © 2005, Yokogawa Electric Corporation
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Trademarks

Revisions

+ vigilantplant, DAQSTATION, Dagstation, and DXAdvanced are registered trademarks
of Yokogawa Electric Corporation.

* Microsoft and Windows are registered trademarks or trademarks of Microsoft
Corporation in the United States and/or other countries.

» Adobe and Acrobat are registered trademarks or trademarks of Adobe Systems
Incorporated.

» Company and product names that appear in this manual are registered trademarks or
trademarks of their respective holders.

* The company and product names used in this manual are not accompanied by the
registered trademark or trademark symbols (® and ™).

First edition: December 2005
Second edition: October 2006
Third edition:  April 2007
Fourth edition: December 2007
Fifth Edition: November 2008
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DX’s Version and Functions Described in This

Manual

The contents of this manual correspond to DXs whose release and style numbers are 3.

DX’s Version and Functions
For the procedure to check the version, see section 2.5.

Edition DX Addition and change to functions Refer to
2 Version | (Added) German, French, and Chinese as display language Section 2.6
1.1 (Added) Modbus client connection retry interval: 10 s, 20 s, and 30 s | Communication manual
(Added) 24 VDC/AC power supply (/P1 option) Operation Guide
Version | (Added) Tab key on the USB keyboard corresponds to arrow keys. |Section 2.11
1.21 (Added) Operations to request and release network information Section 2.11
(Changed)Modbus client: Function to connect a server with a unit Communication manual
number is changed.
(Added) Modbus client: Connection timeout value Communication manual
(Added) Modbus registers (floating point type for communication Communication manual
input data)
(Added) A data output format (Skip or OFF channel data not output)| Communication manual
(Changed)Error messages 105, 221, and 222 are added. Section 10.1
Error messages 215, 218, 536 and 536 are changed.
3 Release | (Added) Improvement to the operability on the historical trend Section 4.3
number display.
2 (Changed)Displaying the date in the grid time of the trend display Sections 1.3 and 2.4
(Version when the trend interval is greater than or equal to 1 h/div.
2.0x) (Added) Improvement to the display group setup operation. Section 5.1
(Added) Addition of the Upper and Lower settings to the bar graph |Section 5.11
base position.
(Added) Addition of the relay action when alarm ACK is executed to|Sections 1.2, 3.5, and 3.8
the alarm output relay settings.
(Added) Ability to reset the computed value during computation. Section 9.4
(Changed)Changes to how the data files are named. Section 1.4
(Added) Sorting the files by the update date/time. Sections 6.7, 6.8, and 6.9
(Added) Storage method for constantly retaining the most recent Sections 1.4 and 6.2
data files in the CF card (Media FIFO).
(Added) Progress display when saving all data of the internal Sections 4.8
memory.
(Changed)Changing the initial display selection menu. Sections 4.8 and 5.17
(Changed)Improvement to the data save operation to the USB flash |Sections 2.12 and 5.17
memory.
(Changed)Retaining the state of the CapsLock and NumLock keys Section 2.11
on the USB keyboard
(Changed)Changing the default setting of the web server function. Operation Guide
(Added) Error messages, 513, 514, 515, and 516 have been added.|Section 10.1
Style (Added) The waterproof construction of the DX front panel Section 12.6
number complies with the NEMA4 standard
2
4 [Same as| Added explanations. Fixed explanations. -
edition 3| Changed the direction of the clamp input terminal (/H2 option) Operation Guide
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DX’s Version and Functions Described in This Manual

Edition DX Addition and change to functions Refer to
5 Release |Divided the setting mode displays with tabs All setting displays

number 3|Added method for switching from setting mode to basic setting Section 2.14

(Version |mode

3.0x) Improved numeric input operation Numeric input display
Added the ability to input the following characters: [ ] and : Character string input display
Added new input type (GOST; /N3 option) Section 3.3
Increased measurement range for TC Type N Section 12.5
Custom display IM04L41B01-04E.
Multi Batch (/BT2 option) IM04L41B01-03E
Alarm level display Section 3.7
Alarm annunciator Section 3.12
Common alarm (/F1 option) Section 2.9
32-character tag comments and 16-character tag numbers Section 5.2
Faster display update interval Section 3.1
Secondary trend interval changeable during recording Section 5.3
Added 15-, 20-, and 30-minute event data sample rates. Section 6.1
Fine grid Sections 4.2 and 4.3
Auto zone display Sections 4.2 and 4.3
Indication that the DX is waiting for a trigger. Section 1.3
Decimal point types “Point” and “Comma” Section 2.13
Added favorite key operations Section 5.15
Data searching with date and time Section 4.3
Historical trend relative time display, auto span display, and top Section 4.3
channel display.
Number of batch text fields changed to 24 Section 6.3
The start recording screen appears when you press the start key Section 6.3
while using the batch function
Changed contents of the system and network information displays [Section 2.5
Limits on setting load function Section 8.1
Event switch Section 7.1
Added “CommentDisplay” and “FavoriteDisplay” actions to the event|Section 7.1
action function
Remote control contact input changed from operating on Close to  |Section 7.1
operating on Open (/R1 and /PM1 options)
Match time timer reset (/M1 and /PM1 Options) Section 7.1
Added “Year” to match time timer conditions (/M1 and /PM1 options) |Section 7.1
Match time timer usable for TLOG computation (/M1 and /PM1 Section 9.1
options)
Stacked bar graphs for report data (/M1 and /PM1 options) Section 4.10
Added recording condition variables to equations (/M1 and /PM1 Section 1.8
options)
Added USB barcode reader support (/USB1 option) Section 2.11
Saving of data from the internal memory to USB flash memory or a |Section 2.12
CF card (/USB1 option)
Added data searching, report layout display, a print button, and an |Section 1.5 in the Communication Manual
FTP link to the Web server function.
Modbus register map expansion and floating-point data writing Section 6.3 in the Communication Manual
Only send alarm e-mails when an alarm has occurred Section 1.4 in the Communication Manual
Added tag and channel number to alarm e-mails Section 1.4 in the Communication Manual
E-mail transfer authentication (Pop Before SMTP) Section 1.4 in the Communication Manual
“°C” displayed in e-mails and the Web settings Section 1.5 in the Communication Manual
Added the ability to input the square and cube characters (? and ®) in|Appendix 3 in the Communication Manual
communications (only for English, German, and French)
Added FTP data transfer wait operation Section 1.7 in the Communication Manual
FTP server directory output format can be set to MS-DOS and Section 1.6 in the Communication Manual
UNIX.
EtherNet/IP IM04L41B01-18E
PROFIBUS-DP (/CP1 option) IM04L41B01-19E

Style Changed the boot ROM —

number 3
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How to Use This Manual

Structure of the Manual
Read the Operation Guide first to familiarize yourself with the basic operation,

and then read this manual. For a description of the communication function and the
accompanying software program, DAQSTANDARD, read the respective manual.
This user’s manual consists of the following sections.

Chapter Title and Contents

1 Overview of Functions
Describes the functions of the DX.
2 Common Operations

Describes the procedure to set the time and the operating procedure using the
remote control terminal (/KB1 or /KB2 option) and keyboard (/USB1 option).

3 Measurement Channels and Alarms

Describes how to set the measurement conditions and alarms.
4 Switching Operation Screens

Describes the operations on the operation screen.
5 Operations for Changing the Displayed Contents

Describes how to change the displayed contents on the operation screen and how
to write messages.

6 Saving and Loading Data
Describes how to acquire and store the data. Also describes the procedure to
load measured data/setup data on the CF card or the USB flash memory (/USB1
option).

7 Customizing Actions Using the Event Action and Remote Control Functions
(/R1 and /PM1 Options)
Describes how to carry out specific actions when a given event occurs, when a
remote control signal is applied, and when the USER key is pressed.

8 Using the Security Function

Describes how to use the key lock function and the function that allows only
registered users to operate the DX.

9 Computation and Report Functions (/M1 and /PM1 Options)
Describes how to use computation channels and how to create reports such as
hourly, daily, weekly, and monthly reports.

10 Troubleshooting

Describes error messages and troubleshooting.
1" Maintenance

Describes periodic inspection and calibration.
12 Specifications

Lists the specifications of the DX.

Appendix Describes how to estimate the file size, the types of data that the DX can
generated and how to use them, the data format of text files, etc.

Index

Nofte
» This user’s manual covers information regarding DX1000s that have a suffix code for
language “-2” (English).
» For details on setting the display language, see section 2.6, “Changing the Displayed
Language.”
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How to Use This Manual

Conventions Used in This Manual

Unit

= X

Markings

>

CAUTION

Note

Subheadings
Bold characters

[Ala]#]1]

Procedure

Explanation

Setup Screen

Denotes 1024. Example: 768 KB (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 attentions to actions or conditions that could cause light
injury to the user or 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 proper
operation of the instrument.

Denotes key or character strings that appear on the screen.
Example: Volt

Indicates character types that can be used.
[Al Uppercase alphabet, [allowercase alphabet, ] symbols,
[1] 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. A
detailed description of the function is not provided in this
section. For details on the function, see chapter 1.

vi
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Chapter 1

Overview of Functions

1.1

Input Section

Measurement Channel
Number of Measurement Channels and Scan Interval
The DX samples the input signals on the measurement channels at the scan interval

to obtain the measured values. The table below shows the relationship between the
number of measurement channels and the scan interval.

No. of Scan Interval
Model Measurement
Channels Normal Mode Fast Sampling Mode
DX1002, DX1002N 2 125 250 05
DX1004, DX1004N 4 ms, €50 MS ms
DX1006, DX1006N 6 s 2 125
DX1012, DX1012N 12 $,28,58 2s,5s ms
A/D Converter Integration Time 60 Hz/50 Hz 60 Hz/50 Hz/100 ms 600 Hz (fixed)

For the setting procedure, see section 3.1.

* Integration Time of the A/D Converter
The DX uses an A/D converter to convert the sampled analog signal to a digital

signal. 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.
» Because 100 ms is an integer multiple of 16.7 ms and 20 ms, this setting can be used to

eliminate the power frequency noise for both frequency, 50 Hz and 60 Hz.

» In fast sampling mode, the performance of eliminating power frequency noise is worse than in

normal mode. We recommend that you use normal mode when making measurements in an

environment affected by power frequency noise.

For the setting procedure, see section 3.1.

Input Type and Computation

You can make measurements using the following input types.

Input Type

Description

DC voltage

You can measure DC voltages in the range of +20 mV to +50 V.

DC current

You can measure a DC current signal by converting it to a voltage signal using
a shunt'! resistor attached to the input terminal.
The converted signal can be measured within the DC voltage range (see above).

Thermocouple| You can measure temperatures corresponding to these thermocouple types:
R, S,B,K,E, J, T,N, W, L, U, and WRe3-25.
It is also possible to measure using other thermocouples, such as PR40-20 and
PLATINEL.*2

RTD

It is also possible
Pt50, and Ni100.*

You can measure temperatures using RTD types Pt100 and JPt100.
50 measure using other RTD types such as Cu10, Cu25,*3

ON/OFF input

You can display contact input or voltage input signals correlated to 0% or 100%
of the display range.
Contact input: A closed contact is on (1). An open contact is off (0).
Voltage input: Less than 2.4 V is off (0). 2.4 VV or more is on (1).

Pulse input**| You can count pulses.

*1 ltem sold separately. For example, you can use a 250-Q shunt resistor to convert a
4- to 20-mA signal to a 1- to 5-V signal.

*2 /N3 option
*3 /N1 option
*4 /|PM1 option

IM 04L41B01-01E
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1.1 Input Section

The following input processing and computation are available.

Moving average

Linear Calibration Low cut Difference Measured

scaling correction computation value
(/CC1 option)
DC Voltage | Y TN N
T o ) Lo
Shunt resistor b -/ b
DC current 1 E ! —~ . JEEN
i1 O O
! E Square root computation ! E .
1-5V ¥ ] : O | : \/\ _,\'
Burnout detection ) b P
RIC | ! L
Thermocouple —L—i i—i : ;o \”:,
Burnout detection <) ---4 | ! | ) b
P — o
RTD Lo Lo .
| M Do
o/ [
! P -
ON/OFF input \er_ Do ..
| VD Lo
-/ L/
Convert to number of pulses over 1 second
Pulse 7y
UL g

(/PM1 option)

Dotted lines indicate that the function can be selected.

Reference Junction Compensation

Burnout Detection

Performs reference junction compensation on
the thermocouple. DX

Thermocouple
Internal
L] reference
Thermocouple junction

External reference junction
For the setting procedure, see section 3.2.

Detects and indicates a burnout in the sensor.

Burnout
C ® 1-5V Indicated as
Detected on the Burnout.
1-5V value.

Thermoelectromotive

Burnout
force

<

For the setting procedure, see section 3.2.

Indicated as
Burnout.

Moving Average

Eliminates noise.
Operation example when the number

New sampled

New sampled

of moving average data points is 3 data i data '
1| 10.0 mv 15.0 mV 10.0 mV Number of moving
_Samplllon%rdata 2| 50mv s 10.0 mv s 15.0 mv average data points: 2 to 400
in the butter 3 oomv [~ 50mvV_ [ 10.0 mv
) Clear Clear
(Moving average) [ 5.0mv | [10.0mv | [117mv ]
Sampling nth time n + 1th time n + 2th time

For the setting procedure, see section 3.4.
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1.1 Input Section

Square Root Computation Linear Scaling

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

b B
) L, | t0V———> 1 300

* /\ value Measured

a A B > value value

X—a /] 0V —> - 100 °c
X=(B-A) —— +A /
b-a A

a b
For the setting procedure, see section 3.3. For the setting procedure, see section 3.3.

Calibration Correction (/CC1 Option) Low-cut

For square root computation, measured values below
the specified value are cut.
For 1-5 V input, values below 0 % are cut.

Corrects the input value with the characteristics
specified by segments to obtain the measured value.

Measured
Number of break value

oints: Up to 16
Output p P Result of square root
value

computation
Measured
(Voae™* ")) i
7
value

For the setting procedure, see section 3.9. For the setting procedure, see section 3.3.
Difference computation Pulse Input (/PM1 Option)
The measured value of the channel is set to the Pulse that can be counted Input to the DX
difference with respect to the measured value of the
reference channel. Pulse
100 Hz or less Contact {

Input Measured 7
O——CleD) ] | or => bx
T - ﬁ Open {
Measured value on the reference channel 5 ms or more collector

Count on the DX
|The contact changes from open to close.|

The signal level at the input terminal changes from high
to low.

For the setting procedure, see section 3.3. For the setting procedure, see section 3.10.

Notfte

Difference computation is executed even if the input type or range is not the same between
the difference computation channel and the reference channel. The difference is computed
discarding the decimal place and unit, and the decimal place and unit of the difference
computation channel are applied.
Example 1: If the input value of the difference computation channel is 10.00 and the measured
value of the reference channel is 100.0, the computed result is
10.00 — 100.0 = -90.00.
Example 2: If the input value of the difference computation 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.

IM 04L41B01-01E 1-3
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1.2

Alarms

This function generates an alarm when the measured data meets a certain condition. Up
to four alarms can be set for each channel.

Alarm Type

You can use the alarms shown below. The character inside the parentheses is the

symbol denoting each alarm.

For the alarm setting procedure, see section 3.7.

High Limit Alarm (H)

Low Limit Alarm (L)

Measured value Hysteresis

Alarm value |> v
| N\
Alarm output ON E———"—"+

Measured value Hysteresis

Alarm value I> ) /

Alarm output ON ——

Delay High Limit Alarm (T)

Delay Low Limit Alarm (t)

7 Measured value
|
N\

Alarm value |>
/|

Delay time —=r——~

Alarm output ON

\ Meaéured value /

Alarm value [>

Delay time

Alarm output ON ———

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

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

Mef-:sured value Change in the
A

/./' measured value
T2 -
- Amount of change in
P the setting
T
T2-T1|
/| t1 t2 ]
> Time

e
Interval (t2-t1)

Measured value
4

T2 Amount of change in
< the setting
T BN [T2-T1
> ~. > Change in the measured value
t1 t2| < N~
> Time

Interval (t2-t1)

Difference High Limit Alarm (h)

Difference Low Limit Alarm (I)

Difference in the measured values of two channels
Hysteresis

Alarm value [> ~
! N\

Alarm output ON =

Difference in the measured values of two channels
Hysteresis
\ /

Alarm value |> \_//

Alarm output ON _—

e Alarm Hysteresis

You can set a width (hysteresis) to the value used to activate and release alarms.

e Delay High Limit Alarm and Delay Low Limit Alarm
An alarm occurs when the measured value remains above or below 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

The rate-of-change of the measured values is checked over a certain time (interval).

An alarm occurs if the rate-of-change of the measured value in the rising/falling

direction is greater than or equal to the specified value.

The alarm value of the 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

For the setting procedure, see section 3.5.

» Difference Upper Limit Alarm and Difference Lower Limit Alarm
An alarm occurs when the difference in the values of two channels is greater/less
than or equal to the specified value. These alarms can be specified on measurement
channels set to difference computation.
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1.2 Alarms

Alarm Indication

The alarm conditions are displayed as alarm icons in the status display section and on
the operation screen such as the trend, digital, bar graph, overview displays. Detailed
information about the alarms is displayed in the alarm summary.
e Alarm Levels and Colors (Release number 3 or later)
You can set separate levels and colors for the four alarms on a single channel. When
multiple alarms occur, the DX gives higher priority to the display of alarms with higher
levels. It is easy to understand what processes are taking place when alarms occur if
you associate an alarm’s color with its level. Level and color settings are the same for
each channel.
* In the overview display, the channel display area appears in the color of the alarm
that has occurred.

» The following items also appear in the color of the alarm that has occurred.
» Alarm marks in the trend, digital, and bar graph displays
» The alarm point marks on scales (when they are set to “Alarm”)
* The alarm occurrence mark in the alarm summary

When multiple alarms occur on the same channel, the various displays respond as

described below:

* In the overview display, the channel display area is displayed using the color of the
alarm with the highest priority level.

* In the trend and digital displays, the alarm type is displayed using the symbol for
the alarm with the highest priority level.

* In the annunciator display, the display window is displayed using the color of the
alarm with the highest priority level.

For the setting procedure, see section 3.7.

¢ Alarm-Activated Text Display (Release number 3 or later)
You can set strings of text to appear when alarms occur.
For the setting procedure, see section 5.18.

¢ Hold/Non-hold of Indications
The alarm indication can be set to operate in the following fashion when the condition
is no longer met.
* Clear the alarm indication (non-hold).
* Hold the alarm indication until the alarm ACK operation is executed (hold).
The default setting is non-hold.
For the setting procedure, see section 3.5.

¢ Alarm Hide Function
No indication is made when an alarm occurs. The alarm is also not recorded in the

alarm summary. The alarm is output to the relay (/A[ ] option) or internal switch. This
function can be set for each channel and each alarm.
For the setting procedure, see section 3.6.
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1.2 Alarms

Alarm Output Relay Operation

Contact signals can be generated from alarm output relays (/A_ option) when alarms
occur. The alarm output relay operation can be changed.
For the setting procedure, see section 3.5.

Reflash

Non-hold/Hold

Alarm ACK

Alarm ACK

[ £
Alarm Channel 2 : |‘ g Occurrence ! E i
Channel3—— [ Release - - A - N \ 4
L | 1 1 !
L ! ) ! T
| | ! e Alarm ! : i
Alarm output relay [ ] ] < [ L
(Reflash on) S SHe s Normal | o
- Approx. Approx. L=z ! ! !
- 500 ms 500 ms ° i | |
Alarm output relay I =] Alarm | | |
(Reflash off) (when a relay is set to OR logic) g = i "
Normal i i i
AND/OR ! ! !
Channel 1_!—‘_ = % Activated i i |
Alarm ! ! g5 — . S
Channel 2— [ 1 L_ 5| §| Deactivated i i i
T E | |l
! I I ! 1 | I
Alarm output relay AND } } 2 Activated ' oor ! !
or _i—i_ s L L
internal switch 5 % Deactivated ! !
; “3 T : Relay is activated
(You can set AND/OR for the alarm output relay and internal = < ! y
switch. For details about the internal switch, see the next i | at the next scan
page.) <3 ! interval.
3| : E
Energize or De-energize 5 ' ' '
When power Normal When an alarm g - % Activated i : i
is shut down operation is occurring = § < — J_|__;.
<\ S Deactivated H 1 1
Energize 1\) « =z ! ! !
o i i i
NOC NC NOC NC NOC NC 2 Activated U oor | i
L 1 /1 l\ j j /l : - - -
De-energize S| 3| Deactivated
NOC NC NOC NC NOC NC 5 2
. < Relay is activated
NQ Normally Opened > when the next
C:  Common > alarm occurs.
NC: Normally Closed x

¢ 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 (approximately 500 ms).
The reflash function is set on the first three output relays.*
* 101 to 103 or 111 to 113. 101 and 102 for the /A1 option.

Nofte

When reflash is enabled, the first three output relays are used exclusively as reflash relays.
The first three output relays are set to OR logic and de-energize operation regardless of the
AND/OR and energize/de-energize settings explained below.

* AND/OR

When multiple alarms are assigned to one alarm output relay, the condition for

activating the output relay can be selected from the following: You can select AND
operation also for the internal switch.
* AND: Activated when all assigned alarms are occurring simultaneously.

« OR:

Activated when any of the specified alarms is occurring.
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1.2 Alarms

Internal Switch

¢ Energize or De-energize Operation
You can select whether the alarm output relay is energized or de-energized when an

alarm occurs. If de-energized is selected, the status of the alarm output relay when an
alarm occurs is the same as the status that results when the DX power is shut down.
The setting applies to all alarm output relays.

* Non-Hold/Hold
The alarm output relay can be set to operate in the following fashion when the alarm

condition is no longer met.

* Turn OFF the relay output (non-hold).

» Hold the relay at ON until the alarm ACK operation is executed (hold).
The setting applies to all alarm output relays.

¢ Alarm ACK Operation
The alarm acknowledge (alarm ACK) operation releases all alarm indications and

relay outputs. For the action of alarm indication and alarm output relay when you
carried out the alarm ACK operation, see the previous page.

Nofte

When you enter the basic setting mode, the hold/non-hold condition of the alarm output relay
immediately before is retained. In the basic setting mode, alarms are not detected, and you
cannot acknowledge alarms.

The alarm status can be output to software switches (30 internal switches). The values of
the internal switch are shown below. Like the alarm output relay, you can specify AND/
OR operation (see the previous page).

Alarm occurrence

Alarm —,_|—

Alarm release

1
Internal switch F,_L

The internal switches can be used events of the event action function (see section 1.6).
In addition, the internal switches can be written in calculation expressions of computation
channels (/M1 or /PM1 option).
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1.2 Alarms

Alarm Annunciator Function (Release number 3 or later)

You can use the DX as an alarm annunciator. No lock-in, lock-in, and double lock-in
sequences are supported. The alarm display and alarm output relay operations follow the

annunciator sequence.
LI -]

HUHBER
1853
bbbbbbbbbb
SaAGaA5aEE
bbbbbbbbbb

For the setting procedure, see section 3.12.
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1.3

Display

Common Items Related to the Display

¢ 5.5-inch TFT Color LCD and the Screen Configuration

The DX has a 5.5-inch TFT color LCD (240 x 320 dot resolution). The screen consists
of the status display section and the data display section.

AR = |61 ] «— status display section
0.5014 1.6631
m ” ” -
3 1  Data display section
-0.4410 +0ver
mm 'l

» Status Display Section
The status display section shows the display name, date/time, batch name (when
using the batch function), user name (when using the login function), usage of the
internal memory or CF card, alarm occurrence, computation status (/M1 or /PM1
option), and usage of key lock or e-mail transmission.

* Data Display Section
The data display section shows the measured data using numeric values,
waveforms, and bar graphs. It also shows the setup screen when setting functions.

Group Display

On the trend, digital, and bar graph displays, the data of channels is displayed by
groups that are set in advance. Up to 10 groups can be registered, and up to six
channels can be assigned to each group. Groups are common to the trend, digital,
and bar graph displays.

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

For the setting procedure, see section 5.1.

Channel Number Display and Tag Display

You can choose to label displayed channels according to their tags or according to
their channel numbers. This setting applies to all channels.

For the setting procedure, see section 5.2.

Update Interval of Measured Values
The values are updated every second. However, if the scan interval is greater than 1 s,
the values are updated at the scan interval.
For the setting procedure, see section 5.3.

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.

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 | Delay low limit alarm t
IM 04L41B01-01E 1-9
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1.3 Display

Status Display Section

The following information is displayed in the status display section during operation mode

or setting mode.

Memory sampling status

Data type

- )
lﬂg:..l DISP: Display data
EVENT: Event data

Memory sampling
stopped

=

i Memory sampling ﬁ

in progress

Memory sampling icon

=

Memory sampling progress 1
Displays the progress using a green bar graph. The frame indicates the file :
save interval (display data) or the data length (event data). ;
Error in internal memory. :

Contact your nearest YOKOGAWA dealer for repairs. 1

Displays the remaining memory sampling time for the left bar graph.

Display name or group name
For all channel display on the trend display, “All” is
displayed.

Date and time 1
Displayed in yellow while the time is being corrected. )

Batch name and the display
name are shown alternately.
Date and time

f If the “batch number-lot number” exceeds 20 characters,
' the “date and time” position is used to display the “batch
i number-lot number.”

When using the login function 1
Adminl Name of the user logged in |

ST R AR LR 5)E - Date and time and the
display name are shown
alternately.

the login and batch functions

Name of the user logged in
Batch name, the display
name, and date and time are!
shown alternately.

When using

CF card used. If Media FIFO* is not enabled and

the free space on the CF card falls below 10%,

the level indicator changes to red.

* See section 1.4, in the DX1000/DX1000N User's
Manual. Media FIFO is a function available on
release number 2 or later.

The green level display indicates the amount of —— E

Bar Graph

Alarm icon

Displayed when any alarm is activated.
Blinks when there are alarms that are

(Red) occurring but have not been acknowledged.

All alarms have been released after they
have occurred, but there are alarms that
(Green) have not been acknowledged.

— Status icon These icons are shown alternately

on models with /M1 or /PM1 option.

E Keys are locked.
E E-mail transmission is enabled.

The status assigned to the status output
relay (/F1 option) is occurring.

— Computation icon (/M1 or /PM1 option)

White icon: Computation started

Yellow icon: Computation data dropout occurred

L—— CF card icon

!I CF card is being accessed.

Waiting.

+]| Light blue icon: CF card in the slot is not

recognized. Remove and reset it.

CF card error.

Carry out the procedure below to reset the CF

card icon to normal.

* Remove the CF card, and then reinsert it.

* Replace the CF card with a normal one.

+ Format the CF card on the DX (the data on
the CF card will be erased).

When event data recording is set to pretrigger, the DX will start recording pretrigger data
after you press the START key. “Waiting” appears in the bar graph (release number 3 or
later). At this time, the progress bar will turn orange. After the pretrigger time elapses,
the length of the bar fixed at that point. However, the relevant data is updated 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 pretrigger section.
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1.3 Display

Trend Display (T-Y)

Measured data is displayed in a waveform. For the operating procedure, see section 4.2.

See section 5.10
@— Trip line (up to four lines)
. See section 5.1

: Grid
See section 4.

1 division
(30 dots)

Current value mark 9

0:10:10 e EEEE(S)EH 2

-2.8 -1.8 ue.a 14 Scale g

| 1111 | 1111 | 1111 | 1111 | 1111 | 1 . m

L] L2 e V.. See section 5.7 H

Trend Space function —{1 o | - @—— Trend interval =}
Inserts a division-wide ¢ i See section 5.3 'C"l
space here. 5
Q

=

S

n

Numeric display section

Time at the grid position >
See section 4.2

Either displays the time,
or the date and time.
See sections 2.4 and 5.3

B.7436
u

Tag or channel number,
measured value, unit, and specified alarm

Waveform (displayed with the set channel color)
To change channel colors, see section 5.5.
To change waveform line width, see section 5.10.

. To display every channel's waveform, see section 4.2.
- - - Maximum value

- Minimum value

1 dot

=

FTTTTTTT|
=

G,

Alarm point mark
Displays the maximum and minimum values See section 5.8

sampled in the time corresponding to one dot. Color scale band

Display layout See section 5.10 See section 5.8

Horizontal display

oo 1-'11:1 16:10: 10 E'I'}' @1] o

: E.138§ T g;g::lt value indicated

2 | H See section 5.7

B.139
y

3 ]
L ®=t-8#73—— Alarm type

A.138 H m.u— Alarm mark
y

B.139
v

1@:E
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1.3 Display

¢ Updating of the Waveform

On the screen, 30 dots along the time axis is represented by a unit called division (see
the figure on the previous page). The displayed waveform is updated at an interval
corresponding to one dot. This interval is determined by the time corresponding to one
division (referred to as the trend interval). The relationship between the trend interval
and the speed of movement of waveforms on the screen is as follows:

Trend interval (/DIV) 5s' [10s'[15s> [30s |1 min
Time corresponding to one dot (in seconds) 0.125 |0.25 |0.5 1 2
Speed of waveform movement (approximation in mm/h) | 10000 |5000 [2500 1250 625
Trend interval (/DIV) 2 min |5 min [10 min |15 min (20 min
Time corresponding to one dot (in seconds) 4 10 20 30 40
Speed of waveform movement (approximation in mm/h) |312 156 |78 42 31
Trend interval (/DIV) 30min|1h ([2h 4 h 10 h
Time corresponding to one dot (in seconds) 60 120 |240 480 1200
Speed of waveform movement (approximation in mm/h) |21 10 5.2 2.6 1.0

*1 40 dots per division. Selectable on the DX1002, DX1002N, DX1004, and DX1004N
(release number 3 or later).

*2 Selectable on the DX1006, DX1006N, DX1012, and DX1012N when the scan
interval is set to fast sampling mode (release number 3 or later).

Switching the Trend Interval
You can switch from the normal trend interval to the secondary trend interval during
memory sampling and vice versa. For the operating procedure, see section 5.3.

Writing Messages
Preset messages

Start
Material 1

/\_/

\nws[=

\/

Free message
Set the message when writing the message

Preset Messages

Preset messages are recalled and written.

The number of messages that you can use are 100 (message 1 to 10 are shared with
free messages). For the operating procedure, see section 5.4

Free Messages
Messages are entered when you need to enter them. The number of messages that
you can use are 10. For the operating procedure, see section 5.4.

Automatic Message Writing

* A message is written when the trend interval is switched during memory sampling.
For the setting procedure, see section 5.3.

* A message is written when the power recovers from a power failure during memory
sampling. For the operating procedure, see section 5.16.

Message display method
» Except for the vertical display, you can set the direction in which messages are
displayed to horizontal or vertical. For the setting procedure, see section 5.10.
» Messages can be displayed consolidated at the upper left of the screen (list
display). For the operating procedure, see section 4.2.
" o I (O) 3 Fiia
1418 56-HOLD
Y 18:55 Press
> AH 50 Tenp

N :

List display

Vertical display
44 |4

dua) p5:aT
=884 G5AT

Y
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1.3 Display

e Zone Display

You can display channels in specified zones. This function can be used to keep the
waveforms from overlapping for easier view.
In the example below, channel 1 is displayed in the 0 to 30% zone, channel 2 in the
30 to 60% zone, and channel 3 in the 60 to 100% zone.

Normal display

Zone display
Zone1 Zone2 Zone3

OI% 30|% GOI% 100%
0% 100% | | | |
») ) ) )
4/

7 7 7

S 1 1C
BRI Y Y

o1
74/

Channel1 Channel2 Channel3
For the setting procedure, see section 5.6.

Auto Zone (Release number 3 or later)
You can divide the trend display area evenly between each channel in a group.
For operating instructions, see section 4.2.

e Partial Expanded Display

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

to6 V.

Normal Display

% of full display span
50 10

0
LA
N
N
1
L1
N
-6V

0
Measured value

6V

Partial Expanded Dispaly

Compressed|porti

on | Expanded portion |

0

30

100

I~
|~

-6V

For the setting procedure, see section 5.9.

e Alarm Indication
Alarm mark, alarm type, and measured value are displayed as follows according to
the alarm status. When you use the alarm annunciator function (release number 3 or
later), the alarm mark follows the annunciator sequence.

When indication is
set to non-hold

A Osene [
Release

Alarm mark Green

Alarm type  None

Measured Blue
value

Red

Red

Red

Green

None

Blue

I

Green

None

Blue

0
Measured value

Alarm ACK

6V

When indication is
setto hold

—

Blinking
red
Red

Red

Blinking
green

None

Blue

Green Green | Blinking
red
None None| Red

Blue Blue| Red

Alarm ACK

Red

Red

Red
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1.3 Display

Digital Display

Displays the measured data numerically using large numbers. For the operating
procedure, see section 4.2.

1 3
1 . 6631 0 . 5014 Measured value
v Unit
III. Alarm mark
2 ie Tag or channel number
tOver | -0.4410
v v
L

Nofte
* Numeric display of measurement channels

If a measured value of a measurement 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. Otherwise, a numeric
value is displayed.

Over range of measurement channels

» For DC voltage input, over range occurs when the measured value of the measurement
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 thermocouple or RTD input, over range occurs when the measured value exceeds
approximately £10°C of the measurable range. For example, the measurable range
when the measurement range is R is 0.0 to 1760.0°C. If the measured value exceeds
approximately 1770.0°C, + over range occurs; if the measured value falls below
approximately —10.0°C, — over range occurs.

* For channels that are linearly scaled, + over range occurs when the value exceeds
30000 excluding the decimal point; — over range occurs when the value falls below
—30000. However, + over range can be changed to greater than or equal to 105% of the
scale width and — over range to less than or equal to —5% of the scale width within
30000. For the setting procedure, see section 3.11.

* Numeric display of computation channels
See section 1.8, “Computation and Report Function (/M1 and /PM1 Options)

e Alarm Indication
Alarm mark and measured value are displayed as follows according to the alarm

status. When you use the alarm annunciator function (release number 3 or later), the
alarm mark follows the annunciator sequence.

When indication is YVhen indication
set to non-hold is set to hold

Alaam ACK Alarm ACK
mam el | I L L
Release

Alarm mark Green| Red |Green| Green| Blinking |Blinking | Green Green| Blinking! Red | Green
red green | red H

value

Measured Blue| Red | Blue | Blue| Red Blue EBIue Blue| Red ERed Blue
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1.3 Display

Bar Graph Display

Waveform data is displayed in a bar graph. For the operating procedure, see section 4.2.

Alarm

Vertical

— Tag or channel number
Alarm mark
— Upper limit
— Scale marks
See section 5.7
Alarm point mark
— Bar (displayed with
the set channel color)
4. o See section 5.11
[E. 371]:1— Unit of measurement
and lower limit
Measured value

—2.588

C Ul
8.378

—3. 888

C Ul
8.378

—2. A6

C Ul
8. 3699

——

Bar graph base position is set to Center.
See section 5.11

Horizontal See

section 5.10

— Bar graph base position is set to
Normal, Lower, or Upper.
You can select Lower or Upper on a DX
with release number 2 or later.
See section 5.11

—-2.588

F— Bar graph base position is set to
Y| center.
See section 5.11

4. mee ¢

—4. 888

Updating of the Bar Graph
The bar graph is updated at the same interval as numeric values.

Alarm Indication
Alarm mark, alarm point mark, and measured value are displayed as follows according

to the alarm status. When you use the alarm annunciator function (release number 3

or later), the alarm marks and alarm point marks follow the annunciator sequence.
When indication is
set to hold

Alaom ACK

When indication is
set to non-hold

it I
Release

Alarm ACK

I I

Alarm mark Green

Point mark Green

Measured
value

Blue

Red

Red

Red

Green

Green

Blue

Green

Green

Blue

Blinking
red
Red

Red

Blinking
green

Green

Blue

Red | Green

Blinking
Green Green red

Green Green| Red :Red |Green

Blue Blue| Red :Red| Blue
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1.3 Display

Historical Trend Display
The waveform of the past measured data (display or event data) in the internal memory

or external storage medium can be displayed. This function is called Historical trend.

* Methods of Displaying the Historical Trend
There are four methods to display the historical trend of the measured data in the
internal memory.
» Display from the alarm summary. For the operating procedure, see section 4.6.
» Display from the message summary. For the operating procedure, see section 4.7.
» Display from the memory summary. For the operating procedure, see section 4.8.
» Recall from the display selection menu. For the operating procedure, see section 4.3.
Measured data on an external storage medium can also be displayed as historical
trend. For the operating procedure, see section 6.8.

* Displayed Contents

Waveform (channel display color)
Background color Location of the most

Message (changeable) recent data

Date and time at the right end of the time
axis?, or the time at the cursor location
The time at the cursor location is
surrounded by a yellow square.

Trip line

Date and time at the left end
of the time axis™
Tag or channel number
(channel display color)
Measured values (maximum and .
lrjni[}imum values for the entire display)™'
ni
Measured values (maximum and .
minimum values at the cursor position)™!
*1  You can also view a digital display of just the value at the cursor position
(release number 3 or later).
*2 You can also display the relative time from the start of recording
(release number 3 or later).

Half screen display

Historical trend

Item Description

Alarm summary Displays an alarm summary of the displayed data.

Message summary Displays a message summary of the displayed data.

Data information Shows information about the displayed data (file name, sample start

time, end time, etc.).

* Added Messages
Added messages can be written. For the operating procedure, see section 5.4.
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1.3 Display

¢ Auto Span Display (Release number 3 or later)

The DX can automatically adjust the display span of the selected channel. It sets the
span based on the maximum and minimum displayed historical data values. This

setting is deactivated when you switch to another group.
* Auto span affects channels that are in the same scale position as the selected channel.

When the maximum or minimum values are outside of the set display span

0 0
o > o )
= ] 7
: sl ¥ 1H
g. L | Auto g. 1
® ~—_| span ¢ ——]
e P

When the maximum or minimum values are within the set display span

0 0
N N
= | = )
3 / » 3 B
g. /| f Auto %_ LT
w span ~\,>
| {

If the maximum or minimum data value falls outside the maximum selectable display
span, the DX adjusts the display span to the maximum or minimum possible value.
The DX responds in the same way when it encounters overflow data.

Top Channel Display (Release number 3 or later)
Displays the selected channel’s historical trend waveform in front of all of the others.

This setting is deactivated when you switch to another group.

IM 04L41B01-01E
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1.3 Display

Overview Display

Displays a list of the statuses of all channels.
You can move the cursor to select a channel and display the trend, digital, or bar graph
of the group containing the selected channel.
For the operating procedure, see section 4.4.

1d10 10:10:10 e IETEI(O)ER  +9)
Ll Channels on which an alarm is
H B.724 V occurring are indicated in red
Alarm type
Cursor

Tag or channel number

Measured value and unit

e Alarm Indication
Channel display area, tag/channel number, alarm type, and measured value
are displayed as follows according to the alarm status. When you use the alarm
annunciator function (release number 3 or later), the displays of the previously listed
items follow the annunciator sequence.

When indication is When indication is
set to non-hold set to hold
Alarm ACK Alarm ACK

Mam oL | .

Tag/Channel Black| White |Black | Black | Blinking |Blinking: Black Black | Blinking : White | Black
white black white

Channel
area

Green| Red |Green|Green| Red | Green (Green Green| Red : Red [Green
Alarm type None| White | None | None | White | None : None None | White :White | None

Melasufed Black| White | Black | Black | White | Black i Black Black| White :White | Black
value
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1.3 Display

Alarm Summary

Displays a list of the most recent alarms.

* Up to 1000 alarms can be displayed.

* You can select arbitrary alarm information and recall the historical trend of the display
data or event data that contains the alarm information.

For the setting procedure, see section 4.6.

(BA12/83110

SuO0I32UN4 JO MBIAIBAQ

4 Tupe wAlarm Time
= v OFF 1 IH 2085/18/1@ 18:87:51
AN 1 IH 2085/18/18 18:87:d¢ . . .
v OFF 2 1L zees/18/10 18:85:38 > To the historical trend display
PN IL 2085/18/18 18:83:45
© ACK 2985/18/19 10:81:33
AN 1 IH 2085/10/18 ©3:43:62
v OFF 2 IL 2085/18/18 B3:46:57
PN IL 2085/10/18 ©3:45:85
v OFF 1 IH 2085/19/18 B3:42:53
AN 1 IH 2085/10/18 ©3:48:23
v OFF 2 IL 2085/19/18 ©3:33:13
0N 1L 2085/10/18_B9:36:26
' ¢ $ '
Date and time of alarm occurrence/release
Alarm level number (1, 2, 3, or 4) and type
Channel (H, L, h, I, R, r, T, or t)
4 0N : Alarm occurrence
( =~ blinks until the AlarmACK operation is
carried out if Indicator is set to Hold.)
~« OFF : Alarm release
QO K : Alarm output release (when blinking is cleared through the
AlarmACK operation)
Cursor (selects an alarm)

The alarm information number displayed on the screen's bottom line
and the internal memory alarm information number.

When you use the alarm annunciator function (release number 3 or later), the alarm
occurrence mark follows the annunciator sequence. If the alarm sequence is no lock-in
(ISA-A-4):

» The alarm occurrence mark does not blink.

» “ACK” is recorded when the alarm is released.
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1.3 Display

Message Summary
Displays a list of written messages and the time the messages were written.

» Up to 450 messages can be displayed.

» Up to 50 messages that are added to the past data section (added messages) can be
displayed.

* You can select arbitrary message information and recall the historical trend of the
display data or event data that contains the message.

For the setting procedure, see section 4.7.

r—® (887 /887

m»PONER OFF 85/18/18 18:3 1
? sTop 85/18/18 18:88 A
DANGER, #5/18/1@ 18:06 4 —> To the historical trend display
BATTERY 85/10/18 18:83 2
FOVER ON 85/10/18 18:82 A
HIGH WOLTAGE #/10/10 1:81 4
Message Destination group to write the message
Added message All groups or a group number
(displayed in blue)
Date/Time when the message was written
Cursor (selects the message)

Number of the message displayed on the bottom line/number
of messages in the internal memory

¢ Switching of the Display Items
You can switch between two sets of display contents.

* Message, time when the message was written, and group to which the message
was written
* Message, user name that wrote the message

1-20 IM 04L41B01-01E



1.3 Display

Memory Summary

Displays the information pertaining to the display data and event data in the internal

memory.

* By selecting the display data or event data, the historical trend display can be recalled.

» The number of manual sampled data and report data (/M1 and /PM1 options) in the
internal memory is displayed.

For the setting procedure, see section 4.8.

i

B 18:1
REREHT tama E%zf% 1810 1@east %— Date/Time of the most recent data
SHFLE DATR ¢ © DISFLEY DR o Number of data points in the internal
Start Time Erd Tine Data Factor memory/maximum number of data
w1618 186755 18-10 18085 12 5 SaFlina . .
@ 16-10 156504 16-18 10:04:4 327 e points that can be recorded in the
phimms pmEms o T internal
1610 G:56:20 1016 @950: 32 13 Ers internal memory
pEEEs EEZEE B inwm||lo
Beimr rnex = mEn| | pante
peErE gl ¥ = . Dieplay cata
jee 89;22;481 o= 69=<3=q‘l 617 En * Event data
T To the historical trend display
|
Status
Sampling count
Date/Time of memory stop
Date/Time of memory start

Cursor (selects the file)

» Switching of the Display Items
You can switch between two display methods.
« Display the start and end times
» Display the file name

e Saving the Data
The data in the internal memory can be saved to a CF card or USB flash memory

(/USB1 option).

IM 04L41B01-01E
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1.3 Display

Report Data (/M1 and /PM1 Options)

Report data residing in the internal memory can be displayed.
For the operating procedure, see section 4.5.

19.10:10 o= IEREI(S)ES o)

~r@lndex : 18718 Kind ¢ Hourlw — Report type
Start : 2085/11/11 18:48:35 L . .
Tineup: 2095/11/11 11:83:95 I— Start:  Start date/time
th Unit Sts e Hac  Hin s | Timeup: Report date/time
[= )] _— 1,743 —1.8427 B.68748 2. Z24480EHA2
@zU —— L7 -1.ed3  B.67S 2. ZoerEsn Report data status
[z St _— 1.784 -1.643 [ N e = B s . .
Wy —— U -les aen 2omidee Indicates that the following occurred
L ] .
T between the report interval.
E: Error data
O: Over data
P: Power failure
C: Time change
| B: Burnout
Unit Average, maximum, minimum, sum,
or instantaneous value

Channel number

Number of the displayed report data/number of report data in the internal memory

Stacked Bar Graph (/M1 and /PM1 options)

You can display the report data (that is stored in the internal memory) of each report
group in a stacked bar graph.

For operating instructions, see section 4.10.

For information about report groups, see section 9.5.

* Types of Displayed Data
The type of data that is displayed is determined by the report type, which is set using
the report function.

Displayed Data Type Report Type

Hourly + daily Hourly, or hourly + daily
Daily + weekly Daily + weekly

Daily + monthly Daily or daily + monthly

Example: Hourly + daily display

ﬁ Emin :;
B, G72PATE 5| 5, BEIRRSE+RE| 8. BhEaZRE+HS Daily sum of all channels and the
5. BE2A03E+5| B.650B3AEE5| . 656R15Ep5| O 19BE4OEHAE daily sums of all report groups
ey (E42) ety (E43)

If you select a bar graph, the sum
of the hour selected with the cursor
is displayed.

— Sums for the day (bar graph)

a3
20858122

Hourly report group sums (bar graph)

e Display Modes

You can switch the bar graph between single graph and dual graph display.

i i u i
Single graph displa: Dual graph displa
3 enin | B8]+ 5
| ANTRL
5.572B37E+05] 5, BEIRASEHAS| B, GESAZEE+ES PLANTAC
5.5620¢3E+A5] 5, E5O03RERS| 8. 656015E+p5| O+ 195648E0E telay (E4023

Wtdaw (E+A2) Wtdaw (E+A3)

B 3 B a3
28858122 28858122
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1.3 Display

Status Display

The following displays are available.
For the operating procedure, see section 4.5.

¢ Relay Status Display
Displays the status of the alarm output relay and internal switch.

¢ Modbus Client Status Display and Modbus Master Status Display
Displays the command status.

¢ Event Level Switch Status (Release number 3 or later)
Displays the status of the event level switches.

Log Display

Displays various logs (operation log).
For the operating procedure, see section 4.9.

Log Type Description

Login Log of login/logout, log of time setting, and log of power failure
Error Log of error messages

Communications Log of communication commands

FTP transfer Log of FTP transfers

WEB Log of Web operations

E-mail transmission  Log of e-mail transmissions

SNTP Log of accesses to the SNTP server

DHCP Log of accesses to the DHCP server

MODBUS Log of communications using Modbus client or Modbus master

Other Useful Functions
¢ Automatically Reverting to the Specified Display
Show a preset display when there is no operation for a specific time.
For the setting procedure, see section 5.14.

¢ Favorite Key
Register a frequently used display to the Favorite key and enable the display to be
shown through simple operation.
For the setting procedure, see section 5.15.

e Customizing the Menus
Change the FUNC key menu that appears when the FUNC key is pressed and the
screen menu that appears when the DISP/ENTER key is pressed.
For the setting procedure, see section 5.17.
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1.3 Display

Setting the Display Conditions of the LCD

The display conditions of the LCD can be configured.

Display Attribute

Setting

Background color of the
operation display

The background color of the display can be set to white or black. The
default value is White. For the setting procedure, see section 5.12.

Background color of the
historical trend screen

You can select white, cream, black, or light gray for the background
color of the screen. The default value is Black. For the setting
procedure, see section 5.12.

LCD brightness

The brightness of the LCD can be set among eight levels. The default
brightness is 2. For the setting procedure, see section 2.7.

Backlight saver

The lifetime of the LCD backlight can be extended by automatically
turning OFF or dimming the light when there is no key operation for a
specified amount of time. The display returns to the original
brightness with a key operation or an alarm occurrence. By default,
the backlight saver is disabled. For the setting procedure, see
section 2.7.

1-24
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1.4

Data Storage Function

This section explains the types of data that the DX can record and how to store them.

Data Types

The types of data that the DX can record are as follows:

Data Type Description

Display data -

Waveform data displayed on the trend display. The measured data is
recorded as a specified sampling interval. The sampling interval is specified
using the trend interval.

The minimum and maximum values among the measured data within the
sampling interval are saved.

A header string (common to other files) can be written in the file.

The display data contains alarm and message information.

Data format: Binary (Undisclosed)

Eventdata -

Measured data that is recorded at a specified sampling interval. There are
two modes. One mode starts recording when a trigger event occurs. The
other mode records at all times.

A header string (common to other files) can be written in the file.
The event data contains alarm and message information.
Data format: Binary (Undisclosed)

Manual sampled data

Instantaneous value of the measured data when a manual sample
operation is executed.

A header string (common to other files) can be written in the file.
Data format: Text

Report data (/M1 and /PM1 options)

Hourly, daily, weekly, and monthly 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).

A header string (common to other files) can be written in the file.

Data format: Text

Snapshot data (screen image data)

The image data of the DX screen when the snapshot operation is executed.
The data can be saved to a CF card.
Data format: PNG

Setup data ¢

The setup data of the DX.
Data format: Binary (Undisclosed)

Custom .
Display Setup »
Data

The custom display setup data of the DX.
Data format: text

* 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. Event data is useful when you wish to record the
measured data in detail.

1
Maximum value per sampling interval -1 o o ‘ 1
Minimum value per sampling interval —|> H ; 1

Instantaneous value during sampling —9— ‘

e e e e T

'5,0'060

- _.g__s___g__i._

| scan interval

Scan interval
Sampling interval of event data

Sampling interval of display data

, Measured data per

IM 04L41B01-01E
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1.4 Data Storage Function

Flow of Data Recording and Storage
Measured data is recorded once to the internal memory and then saved to the external

storage medium.

Measurement Computation
channel channel

~——Data of another device
(via communication)

V

_ Display Setup data
Sampling
Internal memory D

|
1
Screen image Save
Save the data data
FTP server on
the network < Display/Event EE
dalta

<> ]

CF card USB memory (/USB1 option)

External storage medium

Internal Memory
Display data and event data are held in files in the internal memory. The data area also
stored on the external storage medium in files.

Internal memory

Manual

Display data and event data sampled data

Report data

FTP server on <—¢
the network

Directory on the external storage medium

1-26 IM 04L41B01-01E



1.4 Data Storage Function

Recording Method of Display Data and Event Data

For the setting procedure, see section 6.1.
* Types of Data to Be Acquired

Select display data only, display data and event data, or event data only.
Deciding the Data to Be Recorded
Record the data that suits your application. Refer to the following examples.
Example 1: Continuously record the waveform data as with the conventional chart
recorder.
Record the 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.
Example 3: Only record the most-detailed data at all times.
Record event data by specifying the sampling interval.
Example 4: No need to continuously record data. Record data only when alarms
occur.
Record event data only when alarms occur.

Internal Memory

The recorded measured data is divided at a specific time interval and saved to files.
The size of the internal memory that holds the files is 80 MB or 200 MB (expansion
memory). If this size is exceeded or if the number of display data files and event data
files exceeds 400, files are overwritten from the oldest file.

Recording Conditions of Display Data

Item Description

Source channels Select from measurement channels and computation channels.

Sampling interval Specify the sampling interval with the trend interval (see the table
below). You cannot specify a sampling interval that is faster than the

scan interval.

File creation Files are created at the specified file save interval.

/ /\t/\rd Jime

I I I v

File File File Adding data

Files are also created in the following cases.

* When a file is created manually.

* When the memory sampling is stopped.

» When file creation is executed with the event action function.
+ After recovering from a power failure.

Memory start/stop Press the START key to start recording (memory start) and the

STOP key to stop the recording (memory stop).

Trend interval and the sampling interval of display data

Trend interval 55 10s" 1557 30s 1 min
Sample rate 125 ms 250 ms 500 ms 1s 2s
Trend interval 2 min 5 min 10 min 15 min 20 min
Sample rate 4s 10s 20s 30s 40s
Trend interval 30 min 1h 2h 4 h 10 h
Sample rate 1 min 2 min 4 min 8 min 20 min

*1 Selectable on the DX1002, DX1002N, DX1004, and DX1004N (release number 3 or later).

*2 Selectable in fast sampling mode on the DX1006, DX1006N, DX1012, and DX1012N (release
number 3 or later).

IM 04L41B01-01E
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1.4 Data Storage Function

¢ Recording Conditions of Event Data

Item Description

Source channels Same as the display data.

Sampling interval Select from the available settings between 25 ms to 30 min. However,
you cannot specify an interval that is faster than the scan interval.

File creation Afile is created when the specified data length is reached.

Files are also created in the following cases.

* When a file is created manually.

* When the memory sampling is stopped.

» When file creation is executed with the event action function.
« After recovering from a power failure.

Mode The available modes are Free (continuously record), Single, and
Repeat. The recording operation varies depending on the mode as
follows:

Free
Press the START key to start recording (memory start) and the STOP
key to stop the recording (memory stop) .

/ AV\T“ Jime

I I I i

File File File Adding data
Single
Pressing the START key places the DX in the trigger-wait state. When
the trigger condition is met, the DX records data for a specified time (data
length) and stops. From this point, the DX does not record even if the
trigger condition is met.

Trigger co?dition met

/—/‘\/—[\d Time

File

Repeat

Pressing the START key places the DX in the trigger-wait state. When
the trigger condition is met, the DX records data for a specified time
(data length) and stops. The DX enters the trigger-wait sate again and
keeps recording the data for a specified time (data length) each time the
trigger condition is met. To stop the recording of the event data, press
the STOP key.

Trigger condition met  Trigger condition met

/Y’_/‘\/‘/—\—‘—’ Time

Pretrigger of Event Data
The pretrigger can be specified in trigger mode.
This function is used to save the data before the point where the trigger condition
is met as event data. This function is convenient when you wish to record the data
before the occurrence of a certain event such as when an alarm occurs.
Specify the pretrigger as a percentage (0, 5, 25, 50, 75, 95, or 100%) of the recording
time (data length) of the event data. If set to 0%, the data after the trigger condition is
met is recorded.

Trigger co?dition met

Time

T »

Data before —»I |<— Data after —»I

the trigger the trigger

T T

Trigger for Starting the Event Data Recording
When set to trigger mode, you can set various conditions for starting the recording.

Example: Key operation, alarm occurrence, specific time, or remote control
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1.4 Data Storage Function

¢ Creating Files through Key Operation
Files can be created using keys.
Key operation

/ /\t/\ﬁ Jime

I I I I 4

File File File
Previous files [ Current file ]

Manual Sampled Data

Manual sampled data is recorded to the internal memory. When the number of manual
sampled data exceeds 400, the data is overwritten from the oldest data.

/_/M Jime

! ! L ]

= Manual sampled data

Report Data

Report data is recorded to the internal memory. When the number of report data
exceeds 100, the data is overwritten from the oldest data.

/ /\T/\T’ Jime

: i '

= Report data
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1.4 Data Storage Function

Saving Data to the External Storage Medium
For the setting and operating procedure, see sections 6.2 and 6.4 respectively.
¢ Type of External Storage Medium
* CF card (32 MB or more)
« USB flash memory (/USB1 option)

¢ Auto Save
Have the CF card inserted in the slot at all times. The data in the internal memory is
automatically saved to the CF card.
Auto Save Timing
Data Type Description

Display data The file is saved when the file is created.

—t/— /\‘/—\7— Jime

I I T >

File | File | File |

[ Save to the CF card ]
Event data Same as the display data.
Manual sampled data  The first time manual sample is executed, a manual sampled data file
is created on the CF card. The data is appended to this file for each
subsequent manual sample operation. A new file is created after manual
sampled data has been stored 100 times.
For operating instructions, see section 6.5.

Report data The first time report data is generated, a report data file is created on
the CF card and report data is stored. The report data is appended to
this file every time of report.

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.

Report Type Report File

One File File for Each Type

Hourly report |[—_Jhourly reports of a day

Daily report |[__]daily reports for a month

Hourly and [ Jhourly reports for a day and  |[—_] a file for each daily report

daily reports a daily report [ hourly reports of a day

Daily and [Jdaily reports for a week and  [[_] a file for each weekly report
weekly reports a weekly report [_] daily reports for a month
Daily and [Jdaily reports for a month and |[_] a file for each monthly report
monthly reports| a monthly report [ daily reports for a month

Save Destination
CF card.

Data Save Destination Directory
You can set the data save destination directory name (DATAO by default). The
specified directory is created on the CF card, and the data is saved in the directory.

Save Operation (If Media FIFO Is Disabled)

The data in the internal memory can be saved only if there is sufficient free space on
the CF card. Replace the CF card and save the data before the data in the internal
memory is overwritten.

Save Operation (Constantly Retaining the Most Recent Data Files Using Media
FIFO) (Release Number 2 or Later)

When saving the data files automatically, you can save the data so that the most
recent data files are constantly retained in the CF card. This method allow you to use
the DX continuously without having to replace the CF card.
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1.4 Data Storage Function

e Operation

m Time

I I I I 4

File File File Adding data

If not enough free space is available when saving a new data file to the CF 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).

» The FIFO operation is carried out only when saving the following files
automatically. It is not carried out when saving files to the save destination
directory using 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

» 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.

» fthere 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 when an external storage medium is inserted and a given operation is carried
out.

Save operation

/ W Jime

I I I I 4

File File File
Saved the v g
previous time [ Saved this time ]

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.

Save Destination
You can select a CF card or USB flash memory (/USB1 option).

Data Save Destination Directory
You can set the data save destination directory name (DATAO by default).

IM 04L41B01-01E
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1.4 Data Storage Function

* File Name
You can select the file name configuration from three types.

Structure Description
Date Display data
Event data 7-digit | _Specified string [0 Date . [Extension
Manual sampled data | Ex: 000123 AAAAAAAAAAA050928 174633.DAD
Snapshot data
Report data 7-digit | _Specified string | Date [ETyped . [Extension
Ex.: 000123_AAAAAAAAAAA050928_174633HD.DAR
Serial Display data
Event data [ 7-digit W Specified string I . [Extension |
Manual sampled data | £y : 000123_AAAAAAAAAAA.DAD
Snapshot data -
Report data 7-digit I _Specified sting _IETypes .
Ex.: 000123_AAAAAAAAAAAOHD.DAR
Batch name  |Display data :
Event data Ex.: 000123_BBBBBBBBBBBBBBBBBBBBB.DAD
Report data [ 7-digit_| Date [ETypes . [ Extension
Ex.: 000123_050928_174633HD.DAR
Manual sampled data | [ 7.digit | Date | . [Extension
Snapshot data Ex.: 000123_050928_174633.DAM
Item Description
7-digit Consists of a 6-digit number and 1-character delimiter.
6-digit A sequence number in the order of occurrence. The number ranges from
number 000001 to 999999. If the number reaches 999999, it returns to 000000.
1-character | Starts with ‘_’ and takes on the following values: Ato Z and 0 to 9.
delimiter If a file with the same name exists in the specified directory, the file is
saved by changing the delimiter to prevent overwriting.
Example:If a file named “000123_AAAAAAAAAAA.DAD” already exists,
the file is saved to the name “000123AAAAAAAAAAAA.DAD.”
Date YYMMDD_hhmmss YY: Year (lower two digits), MM: Month, DD: Day
hh: Hour, mm: Minute, ss: Second
Specified string |AAAAAAAAA«s-A Up to 16 alphanumeric characters can be used
Batch name BBBBBBBBBBB+*B |Up to 40 alphanumeric characters can be used
Type H_,D_, W_ M_ Report data type
HD, DW, DM H_: Hourly, D_: Daily, W_: Weekly, M_: Monthly,
HD: Hourly and daily, DW: Daily and weekly,
DM: Daily and monthly
Extension Display data :DAD Report data :DAR
Event data :DAE Snapshot data :PNG
Manual sampled data :DAM Setup data :PDL

Note

Differences from the File Names up to Now

* The “ID” item at the end of the file name is deleted and its functionality is included in the

“Separator” of the 7-digit sequence.

» The sequence section of the display data and event data file names is changed to 7 digits,
and the “ID” function is included in the “Separator” when using the “Batch name.”
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1.4 Data Storage Function

File Names on DXs before Release Number 2
The table below shows the file name that is assigned when the measured data is saved
to the CF card.

Structure Description
Date Display data
Event data 7-digit |0 Specified string 1| Date [0 ]. [Extension
Manual sampled data | g, . 000123_AAAAAAAAAAA050928_1746330.DAD
Snapshot data
Report data 7-digit | I Specified string 1) Date ETyped[ 1D | . [Extension]
Ex.: 000123_AAAAAAAAAAA050928_174633DH0.DAR
Serial Display data
Event data . [Extension]
Manual sampled data | Ex.: 000123_AAAAAAAAAAA0.DAD
Snapshot data
Report data 7-digit B0 Specified string IETYPed ID | . [Extension]
Ex.: 000123_AAAAAAAAAAAHDO.DAR
Batch Display data :
name Event data Ex.: 123BBBBBBBBBBBBBBBBBBBBB0.DAD
Report data 7-digit_| Date ETyped 1D | . [Extension
Ex.: 000123_050928_174633HD0.DAR
Manual sampled data 7-digit | Date [ 10 ].[Extension
Snapshot data Ex.: 000123_050928_1746330.DAM
Item Description
Date YYMMDD_hhmmss Same as release number 2 and later.

7-digit sequence

000001 to 999999

Consists of a 6-digit number and an underscore as a separator.
A sequence number in the order of occurrence.

3-digit sequence |001 to 999 A sequence number in the order of occurrence.
Type H,D_,W_M, Report data type
HD, DW, DM Same as release number 2 and later.

ID 0to9,AtoZ When a file with the same name exists in the specified directory,
the file is saved by changing the ID character to prevent
overwriting.

Example:If a file named

“000123_AAAAA050907_1036480.DAD”

already exists, the file is saved to the name

“000123_AAAAA050907_1036481.DAD.”
Extension Same as release number 2 and later.

IM 04L41B01-01E
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1.4 Data Storage Function

¢ Saving Data through Key Operation

You can carry out the following data save operations regardless of whether auto save
or manual save is used.

Data Storage Description

All save Collectively saves all the data in the internal memory.

Selective 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.

Report data save Collectively saves all the report data in the internal memory.

Save Destination
You can select a CF card or USB flash memory (/USB1 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 September 30,
2005, the data is saved to a directory named “DATA0_050930_170642.”
“DATAQ” is the specified string.

Nofte

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.

Other Types of Data That Can Be Stored

e Setup Data

The setup data of the DX is saved to a CF card or USB flash memory (/USB1 option).
The setup data is saved to the root directory.

Name of the setup data file [ Specified |.PDL
Example: ABCD10005.PDL

¢ Snapshot Data

The screen that the DX displays is saved to a CF card in PNG format. The data is
saved to the same directory as the display data and event data. For the file name, see
the previous page.

e
] Iime

»

Snapshot

[m] [u] [u] [u]
Data file

CF card

Saving Data via the Ethernet Network

Display data, event data, report data (/M1 or /PM1 option), and screen image data
(snapshot data) can be automatically transferred and saved to an FTP server via the
Ethernet network by using the FTP client function. Conversely, the DX can function as an
FTP server. The DX can be accessed from a PC and the data files in the internal memory
or the external storage medium can be retrieved to be stored on the PC.

See the Communication Interface User’s Manual IM 04L41B01-17E.
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1.5 Batch Function

Batch Information

You can add batch information to the display data and event data files. The files can be
managed using the batch information.
For the setting and operating procedure, see section 6.3.

Batch Number and Lot Number
A file can be identified by its “batch number-lot number.” 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 memory sampling is

stopped.

Text Field
You can enter text fields into a file. There are 24 available text fields (release number

3 or later). Each text field consists of the following:
» Field title (up to 20 characters)
» Field string (up to 30 characters)

The text field can be shown on the DX screen through key operation.

Batch Comment
Three arbitrary comments can be entered in a file. A single comment can be entered

while memory sample is in progress.
* Comment 1, Comment 2, and Comment 3 (up to 50 characters each)

Using the Batch Function

See the figure below. For example, enter the operator and administrator in the text field.

Memory start Comment Memory stop

Batch number + lot number
Text field => Time

Comment I__I g

AN J
Vo

% Data file

IM 04L41B01-01E

1-35

SuUOI32UN4 JO MBIAIBAQ



1.6

Events

Event Action and Remote Control Functions
(/R1 and /PM1 Options)

A specified action is carried out

when an event occurs. This function is called event

action. The remote control function (/R1 and /PM1 options) allows you to specify actions

to be performed when the termi

nal receives a contact input or an open collector signal.

The remote control function (/R1 option) is configured using the event action function.
For the setting procedure, see section 7.1.

¢ Events

Select from the following events.

Event LeveI/Edge" Description

Remote Level/Edge

ON/OFF of the remote control input.

Output relay Level/Edge

Activated/Deactivated condition of the alarm output relay.

Internal switch Level/Edge

The value 0 and 1 of the internal switch.

Timer Edge

Timer timeout.

Match time timer  Edge

When the time matches.

Alarm Level/Edge

The state in which any alarm is occurring and the state in which
no alarm is occurring.

USER key Edge

The operation of pressing the USER key.

Event edge switch 2 Edge

Can be caused by:
» The Edge Switch soft key in the FUNC key menu.

* A dedicated communication command or Modbus
communication.

* The custom display

Event level switch Level

You can view the status of the switch in the event level switch

status display. Can be caused by:

* A dedicated communication command or Modbus
communication.

» The custom display.

*1 For a description of level and edge, see “Miscellaneous” in this section.
*2 This function is available for release numbers 3 and later.

* Timers

Four timers are available. The timers are also used with the TLOG computation
function (/M1 and /PM1 options).

Timer Type

Absolute timer

Set the timer Ref. time Reset the timer

Relative timer

Set the timer

»

Ly v

A A A A
+ Timeout

¢ Absolute Time Mode

* ... Time i § o Time

v I | wes d
T 1

A: Interval B: Interval

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
so on.

expires at 09 hour 40 min, 09 hour 50 min, 10 hour, and
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1.6 Event Action and Remote Control Functions (/R1 and /PM1 Options)

¢ Relative Time Mode
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.

e Match Time
You can set the time matching conditions for the four match time timers. Specify
the date/time using the method described below. For each condition, you can select
whether to use the condition once or continuously. The timers are also used with the
TLOG computation function (/M1 and /PM1 options)

Specified Date/Time Description

SuUOI32UN4 JO MBIAIBAQ

Y hour of the X day of the Zyear ~ The condition is met once a year. This function is available
for release numbers 3 and later.

Y hour of the X day The condition is met once a month.
Y hour of the X day of the week The condition is met once a week.
Y hour The condition is met once a day.
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1.6 Event Action and Remote Control Functions (/R1 and /PM1 Options)

Action
e Actions

Select from the following actions.

Action LeveI/Edge*1 Description

Memory start/stop Level Starts/stops memory sampling.

Memory start Edge Starts the memory sampling.

Memory stop Edge Stops the memory sampling.

Event trigger Edge Applies a trigger for starting the event data
recording.

This is valid when recording event data in trigger
mode. See the next page.

Alarm acknowledge Edge Releases the alarm output.

This is valid when the use of the alarm ACK
operation is enabled.

Computation start/stop > Level It is used to start/stop the computation.

Computation start 2 Edge Starts the computation.

Computation stop 2 Edge Stops the computation.

Computation reset 2 Edge Resets the computed values on all computation
channels.

Save display data Edge The display data being recorded is saved to the
internal memory as a file. This is the same function
as the data save operation using the FUNC key.

Save event data Edge The event data being recorded is saved to the
internal memory as a file.

This is the same function as the data save operation
using the FUNC key.

Message Edge Writes a message.

This action can be executed while memory sampling
is in progress.

Snapshot Edge Saves the screen image data.

Switch the display rate Level Toggles between the trend interval and the
secondary trend interval.

This action is valid when the DX is configured to use
trend interval switching.

Manual sample Edge Executes manual sampling.

Reset the relative timer Edge Resets the relative timer. The timer restarts from
that point.

Switch the display group  Edge Switches the display group when the trend, digital,
or bar graph is displayed.

Flag 2 Level The flag is zero for normal conditions and 1 when an
event occurs. The flag can be written in a calculation
expression of a computation channel.

Load the setup Edge Loads the setup data file in the root directory of the
CF card into the DX and updates the DX settings.
See below.

Adjust the time Edge Synchronizes the time to the nearest hour. See the
next page.

Display comment 3 Edge Displays a preset text string (comment text block).
For information about how to set comment text
blocks, see section 5.18.

Show favorite display 3 Edge Shows the display that is registered to the Favorite
key. For information about how to register a display
to the Favorite key, see section 5.15.

Reset alarm display 3 Edge An operation for when you are using a double lock-
in sequence with the alarm annunciator function.
Resets the alarm display. For information about
annunciator settings, see section 3.12.

*1 For a description of level and edge, see “Miscellaneous” in this section.

*2 This is an option.

*3 This function is available for release numbers 3 and later.
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1.6 Event Action and Remote Control Functions (/R1 and /PM1 Options)

Resetting the Relative Timer

If the event is set to output relay, internal switch, match time timer, or alarm, the
resetting of the timer is not considered a timeout. (The action is not executed even if
the timer is used as an event.)

Loading the Setup

Can be specified as an action only when the event is set to remote control input.
Loads the setup data file, LOAD1.PDL, LOAD2.PDL, or LOAD3.PDL, in the root
directory of the CF card into the DX and updates the DX settings.

You must create a setup file and save it to the CF card in advance.

Event Trigger Operation

When the event is set to output relay, internal switch, or alarm

If the output relay is activated, the internal switch is 1, or the alarm is occurring during
memory sampling, the event trigger is always activated. However, the number of times
the trigger is activated depends on the event data mode (single or repeat).

Time Adjustment

Time adjustment can be specified as an action only when the event is set to remote
control input. The internal clock of the DX is adjusted to the nearest hour through
remote control input.

e Operation When Memory Sampling Is Stopped

Difference from the Nearest Hour Operation

00 min 00 s to 01 min to 59 s Truncates the minutes and seconds.
Example: 10 hours 01 min 50 s becomes 10 hours 00 min
00 s.

02 min 00 s to 57 minto 59 s The time is not changed.

58 min 00 s to 59 min to 59 s Rounds up the minutes and seconds.
Example: 10 hours 59 min 50 s becomes 11 hours 00 min
00 s.

e Operation during Memory Sampling
If the time difference between the time the remote control signal is applied and the
nearest hour is within the preset time, the time is gradually corrected. Otherwise,
the time is corrected immediately. For details, see section 10.1.

IM 04L41B01-01E
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1.6 Event Action and Remote Control Functions (/R1 and /PM1 Options)

Miscellaneous
¢ Limitations on the Combinations of Events and Actions
The combinations that are checked in the table below can be used.
Event Remote Output | Internal Timer Match Alarm User Event Event
Relay Switch Time Key Edge Level

Action Timer Switch Switch
Alarm ACK v v v v v v
Reset the relative timer v v v v v v v v
Load the settings v
Adjust the time v
Reset the alarm display v v v
Other actions v 4 v v v v v v v

Level and Edge
The combinations of events and actions are summarized in the figure below.

Type Operation
Event
Edge Edge
Level
Action Status 1
Level Edge
Status 2 Operation Operation
executed executed

Level and Edge of the Remote Control Input Signal

Level Edge
ON l
y OFF L
—>H<—250 ms or more

For contact inputs, the remote signal rises when the contact switches from open to
closed and falls when the contact switches from closed to open. For open collector
signals, the remote signal rises when the collector signal (voltage level of the remote
terminal) goes from high to low and falls when the collector signal goes low to high.
You can reverse the above operations (see section 7.3 for details).
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1.7  Security Function

Key Lock Function
Key lock is a function that prohibits key operations. You enter a password to release the

key lock.
For the setting procedure, see section 8.1.

Key Lock Items Description

Keys The following keys can be locked independently.
START key, STOP key, MENU key, USER key, DISP/ENTER
key (prohibits switching the operation screen), and Favorite key.

Access to the storage medium  Prohibits all operations listed below.
* Manually save the data
» Load the display data and event data files
» Save/Load setup data files
« List the files on the storage medium
* Delete the files on the storage medium
* Format the storage medium

Setup loading Prevents external storage medium access for the purpose of
loading setup files (release number 3 or later).

Function operation The following FUNC key operations can be locked
independently.

« [Alarm ACK], [Alarm DispRST] "’
* [Message], [Free message], [Batch],
[Add Message], [Add Free Message]
[Text field]
* [Math start],'2 [Math stop],*2 [Math reset],*2
[Math ACK] 2
* [Save display], [Save event],
[Manual sample], [Trigger],
[Snap shot], [Timer reset], [Save stop],
[Edge Switch], ' [Match T Reset] "'
» [E-Mail start], [E-Mail stop], [E-Mail test], [FTP test],
Operations to [Request] or [Release] network information
* [SNTP], time setting (operation in the setting mode)
 [Favorite regist], [Standard display],
[Second speed], [Normal speed], [Builder]*1

*1 Available for release numbers 3 and later.
*2 Optional.
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1.7 Security Function

Login Function

Only registered users can operate the DX. Access from communication functions can
also be limited to users registered here.
For the setting and operating procedure, see sections 8.2 and 8.3 respectively.

* Login and Logout
You enter your user name and password to log into the DX in the following cases.

Method of Accessing the DX  Login Required

Keys * When the power is turned ON
* When logging in after exiting the basic setting mode
* When logging in after logging out

Communication When accessing the setting/measurement server, FTP server,
maintenance/test server, or Web server.

Auto Logout (When Logged in Using Keys)

When logged in using keys, you are automatically logged out when there is no key
operation for a specified time. If you are automatically logged out from the setting
mode, the setting changes are cancelled. You are not automatically logged out during
basic setting mode.

Operations That Can Be Carried Out When Logged Out
When logged out, you can switch the operation screen using the DISP/ENTER key,
arrow keys and Favorite key.

e User Levels

A user can be an “administrator” or a “user.”

Administrator

Administrators can perform all operations on the DX. At least one administrator must
be registered to use the login function.

Item Description

Number of users that 5
can be registered

Range of operations  All operations.

Login method Select key operation, via communication, or Web server login.
ID information User name and password

User

Item Description

Number of users that 30
can be registered

Range of operations Key operations

Operation Limitation
Basic setting mode Not allowed
Setting mode Customize menus Not allowed
Other Specified by user privileges
Operation mode  |Key operation Specified by user privileges

* User privileges
You can set operation privileges for each user. The privileges are the
same as with the key lock function.

Operations via communication

See the Communications Interface User’s Manual.

Login method Select key operation, via communication, or Web server login.

ID information User name and password
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1.8

Computation and Report Function (/M1 and
/PM1 Options)

Computation Function

Equations can be defined in computation channels by using the measured data or
computed data as variables. The result of the computation can be displayed or stored.
For the setting procedure, see section 9.1.

¢ Channels Dedicated to Computations

Model Number of Channels Channel Numbers
DX1002, DX1004, DX1002N, DX1004N 12 101 to 112
DX1006, DX1012, DX1006N, DX1012N 24 101 to 124

¢ Computation Types
In the table below, [001] represents the measured value of channel 001.

Type Example Description of the Example
Four arithmetic 001+002 Determines the sum of [001] and [002].
operation 001-002 Determines the difference between [001] and [002].
001*002 Determines the product of [001] and [002].
001/002 Divides [001] by [002].
Power 001**002 Determines [001] to the power of [002]. y = X"
Square root SQR(001) Determines the square root of [001].
Absolute value ABS(001) Determines the absolute value of [001].
Common logarithm LOG(001) Determines the common logarithm of [001]. y = log1ox
Natural logarithm ~ LN(001) Determines the natural logarithm of [001]. y = Inx
Exponent EXP(001) Determines e to the power of [001]. y = &*
Relational 001.LT.002 The result is 1 when [001] is less than [002] or O
computation otherwise.
001.LE.002 The result is 1 when [001] is less than equal to [002] or
0 otherwise.
001.GT.002 The result is 1 when [001] is greater than [002] or O
otherwise.
001.GE.002 The result is 1 when [001] is greater than equal to [002]
or 0 otherwise.
001.EQ.002 The result is 1 when [001] is equal to [002] or O
otherwise.
001.NE.002 The result is 1 when [001] is not equal to [002] or O
otherwise.
Logical computation 001ANDO002 The result is 1 when [001] and [002] are nonzero or 0
otherwise.
0010R002 The result is 1 when [001] or [002] or both are nonzero
or 0 otherwise.
001X0OR002 The result is 0 when [001] and [002] are nonzero or 1
otherwise.
NOTO001 The result is 1 when [001] is zero or O otherwise.

TLOG computation®* TLOG.SUM(001) Determines the sum of [001].

TLOG.MAX(001) Determines the maximum value of [001].

TLOG.MIN(001)  Determines the minimum value of [001].

TLOG.AVE(001)  Determines the average value of [001].

TLOG.P-P(001) Determines the difference between the maximum value
and minimum value of [001].

* Usage is explained “Usage of TLOG Computations” in this section.
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1.8 Computation and Report Function (/M1 and /PM1 Options)

Type Example Description of the Example
CLOG computation CLOG.SUM(001.002.003)
Determines the sum of [001], [002], and [003].
CLOG.MAX(001.002.003)
Determines the maximum value among [001], [002],
and [003].
CLOG.MIN(001.002.003)
Determines the minimum value among [001], [002], and
[003].
CLOG.AVE(001.002.003)
Determines the average value of [001], [002], and [003].
CLOG.P-P(001.002.003)

Determines the difference between the maximum value
and the minimum value among [001], [002], and [003].

Special computation PRE(001) Determines the previous value of [001].
101=HOLD(001.GT.K01):TLOG.SUM(001)
Under normal conditions, TLOG.SUM(001) is carried
out to derive the computed value. When [001] exceeds
K01, the previous computed value is held.

K01

Description
HOLD(a):b When a is zero, b is carried out to derive the computed
value. Otherwise, the previous computed value is held.

RESET(101.GT.K01):TLOG.SUM(001)
Under normal conditions, TLOG.SUM(001) is carried
out to derive the computed value. When [101] exceeds
K01, the previous computed value is reset, and
TLOG.SUM(001) is carried out.

- \Reset
10 '\n
Description

RESET(a):b When a is zero, b is carried out to derive the computed
value. Otherwise, the previous computed value is
reset, and b is carried out to derive the computed value.

CARRY(K01):TLOG.SUM(001)
Under normal conditions, TLOG.SUM(001) is carried
out to derive the computed value. When the computed
value is greater than or equal to K01, the computed
result is the excess (computed value — K01).

K01

Ko1 4

Description
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).
Conditional equation[001.GT.K01?001:001+002]
When [001] is greater than K01, the computed value is

set to the value of [001]. Otherwise, the computed
value is set to the value of [001] + [002].

Description
[a?b:c] If the computed result of a is nonzero, b is carried out.
Otherwise, c is carried out.
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1.8 Computation and Report Function (/M1 and /PM1 Options)

¢ Data That Can Be Used in Equations
The data listed below can be used.

Data Notation Description 9
Measurement channel data 001, etc. Specify the computed data using a channel number. 3
Computation Channel data T 101, etc. Specify the computed data using a channel number. o
Constant KO1to K60  Avalue. 2
Communication input data  C01to C24  Data set through communications. =X
Status of the remote control D01 to D082 The value is 1 when the remote control input is ON -gn
input”’ or 0 when it is OFF. 3
Pulse input ! P01 to P08 Counts the number of pulses per scan interval. g'

Q01 to Q08 Counts the number of pulses per second. a
Internal switch status S01t0S30 1or0.
Alarm output relay status T 101to 106 The value is 1 when activated or 0 when

deactivated.

Flag ! FO1to FO8 1 or 0. Set the flag using the event action function

(see section 1.6).

Recording (memory sample) M01 to M06 The value is 1 when recording is taking place and

status 0 when recording is stopped. When the multi batch
function is not being used (release number 3 or
later; /BT2 option), MO1 indicates the recording
(memory sample) status. When the multi batch
function is being used, M01 to MO6 indicate the
recording (memory sample) statuses of each batch.
The recording status of an inactive batch group is 0.
This function is available for release numbers 3 and
later.

*1 An option.
*2 Values such as 01 are terminal numbers.

Only the data that are checked in the table below can be used in TLOG, CLOG, and

PRE.
Data Meas. | Comp. [Constant| Comm. | Remote | Pulse | Internal | Relay Flag | Record
Comp. Type Channel |Channel Input Switch status
TLOG 4 v v v v v
CLOG v v
PRE v v v v v v
Other computations 4 v v v 4 v v v v v

Example: TLOG.SUM(S01), CLOG.AVE(001.002.K01), and PRE(S01) are not allowed.

* Processing Order of Computation
Computation is processed in order from the smallest event action number for each
scan interval.
Example: If you specify 102 = 101 + 103, the value of the previous scan interval is
used for the 103 value.

* Handing of the Unit in Computations
In computations, measured values are handled as values without units. For example,
if the measured data from channel 001 is 20 mV and the measured data from channel
002 is 20 V, the computed result of 001 + 002 is 40.

¢ Displaying the Computed Data
The computed data is displayed by setting a measurement span for each computation
channel. Computation channels can be displayed on various operation screens in the
same fashion as the measurement channels.
For the setting procedure, see section 9.3.

e Alarm
Up to 4 alarms can be assigned to each computation channel. The alarm types are
high limit alarm (H), low limit alarm (L), delay high limit alarm (T), and delay low limit
alarm (t).

¢ Saving Computed Data
As with the measured data, the computed data can be saved to display data, event
data, manual sampled data, and report data.
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1.8 Computation and Report Function (/M1 and /PM1 Options)

¢ Computation Data Dropout

A computation data dropout occurs if the computation is not completed within the scan

interval. For the operating procedure, see section 9.4.

» The computation 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, lessen the load on the CPU by
reducing the number of computation channels or setting a longer scan interval.

* 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 computation 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 the computed result exceeds 99999999
» +Computation over: When the value exceeds approximately
3.4x10°® in the middle of the computation
* When a computation error* occurs (select +Over or —Over.)

—Qver « —Display over: When the computed result is less than —9999999
« —Computation over: When the value is less than approximately —
3.4x10% in the middle of the computation
* When a computation error* occurs (select +Over or —Over.)

*

Computation error occurs when the following computation is carried out.
+  X/0, SQR(-X), or LOG(—X)
» If a channel number set to skip or Off is used in the equation

* Rolling Average
The rolling average of the computed result of the equation specified for the
computation channel is determined, and the result is the computed data for that
channel. The number of samples and the sampling interval can be specified for each
computation channel. The rolling average is applied over the time corresponding to “the
number of data samples x the sampling interval.” The maximum sampling interval is 1
hour, and the maximum number of samples is 1500.

e Starting the Computation
You can configure the DX to start the computation when you press the START key.

* Usage of TLOG Computations
TLOG computation determines the sum, maximum, minimum, average, or the
difference between the maximum and minimum of a specific channel for each interval
determined by a timer.
Timers That Are Used
The timer that is used is assigned to each channel.

Unit of Sum Computation
Set the sum scale when using sum computation (TLOG.SUM).
Select Off, /s, /min, or /h. For details, see the next page.
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1.8 Computation and Report Function (/M1 and /PM1 Options)

Resetting the TLOG Computed Value

You can select whether to reset the TLOG computed value at each interval. The figure
below illustrates the reset operation for sum computation (TLOG.SUM).

Example: Result of the TLOG.SUM computation

Timer timeout 1 2 3

Reset Reset Reset
Reset: On W
Reset: Off

When reset is On, the sum value is calculated over each interval. When set to Off, the
sum value from computation start is calculated.

Power Failure Operation, Handling of Error Data, and Handling of
Overflow Data
See “Special Data Handling” in this section.

IM 04L41B01-01E
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1.8 Computation and Report Function (/M1 and /PM1 Options)

Report Function

This function is used to create hourly, daily, weekly, and monthly reports.

Report Data Types
You can select from four types among maximum value, minimum value, average

value, sum value, and instantaneous value.

Report Type

Type Description

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.

Weekly report Creates report data every week at a specified time at a specified day of the
week for the previous one week.

Monthly report Creates report data every month at a specified time at a specified day for

the previous one month.

Combinations of Reports That Can Be Created
You can select from hourly reports only, daily reports only, hourly and daily reports,
daily and weekly reports, and daily and monthly reports.

Source Channels
You can select from measurement channels and computation channels. The report
data are not created for channels that are set to Skip or Off.

Model Number of channels
DX1002, DX1004, DX1002N, DX1004N 12
DX1006, DX1012, DX1006N, DX1012N 24

Unit of Sum Computation
In the sum computation, data are 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
calculated.

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®/min unit.

The following converting equations are used to compute the sum. The unit of the scan
interval is seconds.

Off: >(measured data every scan interval)

/s: >(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: X(measured data every scan interval) x scan interval/86400

Displaying the Report Data
You can display the report data using keys.
For the operating procedure, see section 4.5.

Saving the Report Data
See section 1.4, “Data Storage Function.”

Numeric Display and Recording
The numeric range of the report data is from —9999999 to 99999999 excluding the

decimal point (except —3.4x1038 to 3.4x1038 for sum values).
For the data handling of special cases, see “Special Data Handling” in this section.
For details on the report file format, see appendix 3.
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1.8 Computation and Report Function (/M1 and /PM1 Options)

Special Data Handling
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
DX recovers from the power failure. The operation varies depending on whether the
DX recovers from the power failure before or after the time to create a report or TLOG
data.

Time of Recovery Operation

After the time to create the data The report or TLOG data is created immediately after the DX
recovers. The measured data up to the time of the power
failure is used. At the time the next report or TLOG data is
created, the data after the recovery is used.

Before the time to create the data After the DX recovers, report or TLOG data is created at the
normal time to create the data. The measured data excluding
the power failure period is used.

¢ 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.

» Channels set to skip or Off.

* The measured result on a measurement channels is error (A/D converter failure,
etc.).

* The input of the measurement channel is in a burnout condition.

* The computed result on a computation channel is error.

¢ Handling of Overflow Data*
* Refers to over range on a measurement channel and computation overflow on a computation
channel.

For TLOG, CLOG, and Reports
When the channel data is overflow data, the DX handles the data as follows:

Computation Type Description
Average value or sum  Set the handling to ERROR, SKIP, or LIMIT.
value ERROR: Considers the data to be a computation error.
SKIP: Discards the overflow data and continues the computation.
LIMIT: Replaces the data with the limit value and continues the
computation.

The limit value is the span upper or lower limit or the scale
upper or lower limit of the channel.
Maximum, minimum, Set the handling to OVER or SKIP.
Maximum — minimum  OVER: Computes by using the overflow data.
SKIP: Discards the 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)
(—Over).NE.(—Over)

~|a|lO|lO|O|O|O|O

IM 04L41B01-01E 1-49

SuUOI32UN4 JO MBIAIBAQ



1.9 FAIL/Status Output Function (/F1 Option)

FAIL Output

When a failure occurs in the CPU of the DX, a relay contact signal (1 signal) is output.
The relay is energized when the CPU is normal and de-energizes when a CPU failure
occurs. Therefore, relay output is carried out also when the power is turned OFF (including
a power failure). You cannot change this behavior.

Relay Operation

NO Cc NC NO C NC NO C NC

During normal operation When a failure occurs When power is turned OFF

If a failure occurs, contact your nearest YOKOGAWA dealer for repairs.
1-50
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1.9 FAIL/Status Output Function (/F1 Option)

Status Output

Outputs the status below with a relay contact signal (1 relay).

You can select whether

each status is output to the relay. The relay is energized when the status occurs. You

cannot change this behavior.
For the setting procedure, see section 2.9.

Status Description

Corrective Action

Status of the internal
memory or CF card

Error in the internal memory.

Contact your nearest
YOKOGAWA dealer for
repairs.

When the auto save function to the CF card is On.

« The free space on the CF card dropped
to 10% of the total size (only when the
media FIFO (see section 1.4) is disabled).

Replace the CF card.

* Errorin the CF card.

* Replace the CF card with a
normal one.

* Format the CF card on the
DX (the data on the CF
card will be erased).

However, the status of the internal memory

is output when the CF card is not inserted.

* 10 MB or less of available space*
remaining in internal memory.

* The number of files in internal memory for
which Auto Save to the CF card has not
been completed has exceeded 390.

Insert a CF card.

When the auto save function to the CF card is Off.

* 10 MB or less of available space*
remaining in internal memory.

* The number of files in internal memory
for which Manual Save has not been
completed has exceeded 390.

Save the data in the internal
memory to the CF card.

Error in the A/D converter.
Burnout is detected.

Measurement error

Contact your nearest
YOKOGAWA dealer for
repairs.

Replace the thermocouple
that has burned out.

A Modbus master or Modbus client
communication error occurred.

Communication error

Check the error in the Modbus
master or Modbus client
screen and carry out the
corrective action.

A PROFIBUS-DP communication error
occurred.

Contact your nearest
YOKOGAWA dealer for
repairs.

Memory stop When the memory sampling is stopped.

Start the data acquisition.

Alarm occurrence An alarm has occurred.
(Release number 3 or

later)

Check the alarm.

*

The internal memory’s “available space” refers to the following
* Unused regions

quantities.

» Regions of data for which Auto Save or Manual Save (see page 1-26) has been

completed.

Relay Operation

NO Cc NC NO C NC

During normal operation

NO Cc NC

When specified status occurs When power is turned OFF

IM 04L41B01-01E
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1.10 Other Functions

Time Related Functions

Time Correction
The DX internal clock can be changed in the following manner.

Method Description

Key operation Sets the DX internal clock to the specified time.

Event action function Synchronizes the DX internal clock to the nearest hour.

SNTP client function Sets the DX internal clock to the time retrieved from an SNTP
server.

Time Correction Operation
The time correction operation varies depending on whether the memory sampling is in

progress or not.

Status Operation

Memory sampling stopped The DX internal clock is changed immediately.

Memory sampling The DX internal clock is gradually corrected. While the time is
being gradually adjusted, the date/time in the status display section
is displayed in yellow.

Operation of Gradually Correcting the Internal Clock
If the time deviation between the time of the DX internal clock and the correct time (the

specified time) is within a specified value, the DX clock is adjusted gradually at 40 ms
for each second. Otherwise, the clock is corrected immediately. The maximum value
of time deviation (tm in the figure below) can be selected in the range of 10 s to 5 min.

Time when the remote control

Time specified using keys or signal is applied
Time on retrieved from an SNTP server Nearest (Time on the DX)
the DX J7 hour l
| v I I | \ 4 | >
| |[——— v I i
Time deviation Time deviation
e J 1 | IS | E—
tm tm tm tm
Range in which the time is gradually Range in which the time is gradually
adjusted adjusted

Example:  When changing the time to 12 hours 55 minutes 35 seconds when the
internal clock is 12 hours 55 minutes 32 seconds
The time deviation of 3 seconds is adjusted 40 ms per second. The
internal clock will be synchronized to the specified time 75 seconds later.

Date Format

You can select the display format of the data from “2005/09/28,” “09/28/2005,”
“28/09/2005,” and “28.09.2005.”

For the setting procedure, see section 2.4.

Time Zone
Set the time difference between the location where the DX is used and GMT.
For the setting procedure, see section 2.2.

DST (Daylight Saving Time)

If you are using the DX in an area with daylight saving time, enter the daylight
saving time starting and ending dates, and the DX will automatically change the time
accordingly.

For the setting procedure, see section 2.1.
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1.10 Other Functions

System Display

Displays the total number of inputs on the DX, the size of the internal memory, the
communication functions, the external storage drive, the options, the remote controller
ID, the operation of the devices connected to the USB ports (/USB1 option), the MAC
address, and the firmware version number.

For the operating procedure, see section 2.5.

Language
The displayed language can be set to English, Japanese, German, French, or, Chinese.

For the setting procedure, see section 2.6.

24 VDC Power Supply for Transmitter (/TPS2 or /TPS4 Option)
Provides 24-VDC power supply to up to two (/TPS2) or four (/TPS4) two-wire system

transmitters. The measured values of the transmitter correspond to a current signal of
4 to 20 mA on the same cable. Therefore, the signal can be connected to the DX input
terminal and displayed.

Current
e

Transmitter power

supply output terminal Transmitter

Input terminal
Shunt resistor: 250 Q

Easy Text Entry Option (/KB1 and /KB2 Options)

You can control the DX using the keys on the remote control terminal.

» Set the remote controller ID on the DX and the ID number on the remote control
terminal to the same value.

* You can set a value between 0 and 31 for the remote controller ID and ID number.

» By changing the ID number on the remote control terminal, you can control DXs with
different remote controller IDs from a single remote control terminal.

For the operating procedure, see section 2.10.

Infrared signal
output section

Light-receiving
section

USB Interface (/USB1)

You can connect keyboards, barcode readers, or USB flash memory to two USB ports,

one on the front and one on the back of the DX.

* You can operate the DX using a keyboard or barcode reader.

* You can save measured data and setup data to the USB flash memory and also load
from it.

For the operating procedure, see sections 2.11 and 2.12.

Temperature Unit
You can set unit when measuring temperature with the thermocouple or RTD to °C or °F.

For the setting procedure, see section 3.3.
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Chapter 2

Common Operations

2.1

Setting the Date/Time

Set the date/time. If you are using the DX in a region that uses DST, specify the date/time

for switching between DST and standard time.

Setup Screen

¢ Date/Time

Press MENU (to switch to setting mode), and select the Menu tab > Date/Time >
Time Settings

DatesTime

Heas channel
Hath channel
Dizpl:
Group
Hezsa:

| & |
Tiner /12/81 17:86:25[

Data | =0

Henu o

Date & Time
Dawlight Saving Time
»

Bazic setting mode

* DST

Press MENU (to switch to setting mode), and select the Menu tab > Date/Time >
Daylight Saving Time

1 17:487:59

§or T (O)

Davlight savinas time

Uses/Hot
Start time :

End time

e Time set
Enter the date

Honth HAR
Day order 2nd
Day of the week SUN
Hour of the daw 2
i Honth HoW
Day order 1st
Day of the week SUN
Hour of the daw 1

and time, select ENT, and press DISP/ENTER.

¢ Daylight savings time > Use/Not
To set a daylight saving time period, select Use.

* Daylight savings time > Start time
Specify the date and time when daylight saving time starts.

Item Description

Month Specify the month.

Day order (week order) Specify the week within the month. Specify [Last] for the last week in
the month.

Day of the week Specify the day of the week.

Hour of the day

Specify the hour using a value from 0 to 23.

* Daylight savings time > End time
Specify the date and time when daylight saving time ends. The settings here are the
same as those for Start time.

IM 04L41B01-01E
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2.2 Setting the Time Difference from GMT

Set the time zone of the region in which the DX will be used. Make sure to set this value
if you are using the Internet network functions or the DST function.

Setup Screen

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Menu tab > Time Settings

Basic Setting Hode

Time settings

Time zane (HHHH?
Time deviation limit 38z
Date format ¥ AHAD
Calendar displav

1st weekdaw HOM

* Time settings > Time zone(HHMM)
Set the time zone of the region in which the DX will be used in terms of the time
difference from GMT. Specify a value in the range of —1300 to 1300 (where the first
two digits denote the hour and the last two digits denote the minute). A negative value
indicates that the local time is behind the GMT.
Example: The standard time in Japan is ahead of the GMT by 9 hours. In this case,
enter “900.”
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2.3 Setting the Time Correction Operation during
Memory Sampling

Setup Screen

This function gradually corrects the time when the time is changed while Memory
Sampling is in progress.
For a description of the time correction operation, see section 1.10.

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Menu tab > Time Settings

Basic Setting Hode

Time settings

Time zone (HHHH L]
Tine deviation linit [DECCEEN
Date format ¥ AHAD
Calendar displav
1st weekdaw HOM
[ 0ff | lgs | ops | 305

* Time settings > Time deviation limit

Current time ﬁSpecified time
| YV |

| |
| N

| Time deviation limit |

When the time deviation between the time on the DX and the specified time is within
*(the value specified here), the time on the DX is gradually corrected. Otherwise, the
clock is corrected immediately.

Settings Description

10 s to 5 min The time deviation limit.

Off Disables the function that gradually corrects the time.

Example: If Time deviation limit is set to 10s and the time on the DX is 10 hours 21
minutes 15 seconds, the time on the DX is gradually corrected if the specified time is
between 10 hours 21 minutes 5 seconds and 10 hours 21 minutes 25 seconds.
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2.4 Setting the Date Format

Select the display format of the date.

Setup Screen

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Menu tab > Time Settings

Basic Setting Hode

Time settings

Time zone (HHHH L]
Time deviation limit 38z

Date format
Calendar displav
1st weekdaw HOM

* Time settings > Date format

Settings Display Example
Dates other than the grid time of Time at the grid position in the
the trend display trend display (example: 8 O’clock
on Nov. 30)*
Y/M/D 2005/11/30 11/30 08
M/D/Y 11/30/2005 11/30 08
D/M/Y 30/11/2005 30/11 08
D.M.Y 30.11.2005 30.11 08

*

Only if the trend interval is set greater than or equal to 1 h/div. A function available on DXs
with release number 2 or later.

Applied Range

The format is applied to the date displayed on the screen. It does not change the

date format on the setup screen of the date/time, the date in the output data via
communications, the date saved along with the data, and the date used in the data file
names.
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2.5 Viewing the DX Information

Procedure

Explanation

Show the DX information on the system information screen and the network information
screen.

* Displaying System Information Screen

1. In the operation mode, press FUNC.
The FUNC key menu appears.

2. Press the System info soft key.
The system information screen is displayed.
» Displaying Network Information Screen

1. In the operation mode, press FUNC.
The FUNC key menu appears.

2. Press the Network info soft key.
The network information screen is displayed.

e System Information Screen

ANALOG: Number of measurement channels
1. 16.0p O (9]

(C) denotes the clamped input

:g:tgi ésna HATH: 28 terminals (/H2 option).
MATH: Number of computation channels
ETHERNET CAL_CORRECT (/M1 and /PM1 options)
ALARH 2 HULTI BATCH
FAIL/STATUS ;
EEHOTE —— MEMORY: Internal memory size
1I5E Options
REHOTE CONTROLLER 10 : Remote controller ID
USE HID Device @ Kew Board—\_ (/KB‘] and /KB2 option)
FRODUCT: -
HAC address B@:B@:64:85:26:28 USB HID
Version 3.81a86 (/USB1 option)

MAC address
Version: Firmware version

The following items are displayed:

» Number of measurement channels.

*  Number of computation channels.

* Internal memory size

» Options

» Remote controller ID (/KB1 and /KB2 options)
» Connected USB HID devices (/USB1 option)
* MAC address

» Firmware version

IM 04L41B01-01E
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2.5 Viewing the DX Information

address ¢o18, @8.233. ™
Subnet mask 255,255,254, @
Default gateway : 18, 8,232, 1
HAG address : BE:8:6d:88:24:B1
DNS zerver

Primary @, @8, @ @
Secondary A, @, 8. @
Host name

HHHHHHHK

Domain name

o et

There are two pages of network information. Use the left and right arrow keys to
switch the screen. The following items are displayed:

IP address

Subnet mask IP address

Default gateway IP address

MAC address

DNS server IP address

Host name

Domain name

The server function setting conditions listed below.
FTP, Web, Modbus, SNTP, and EtherNet/IP
PROFIBUS-DP information (/CP1 option)

Node address and serial number (maintenance information)
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2.6

Changing the Displayed Language

Set the displayed language.

Setup Screen

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Environment tab > Operating Environment

Basic Setting Hode

Operating environment

Tag/Channel Tag
Lanauage English
Remote Controller ID 0ff
Decimal Point Twpe Foint

Basic settina mode

Henu display 0n

English Japanese Chinese

e Operating environment > Language
Set the displayed language to English, Japanese, German, French, or Chinese.

IM 04L41B01-01E
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2.7 Setting the LCD Brightness and Backlight
Saver

Change the LCD brightness. In addition, set the backlight saver function to prolong the
service life of the LCD backlight.

Setup Screen

Press MENU (to switch to setting mode), and select the Menu tab > Display > LCD
1510 10:10:10 R IEZT(O) 0}

LCD

Brightness “

Backlight saver

Hode Dimmer

Saver time 1h

Restore KewtAlm
4l 2 [ 3 | 4 |

e LCD > Brightness
Select a value from 1 to 8 (2 by default). Larger the value, brighter the display
becomes.

e LCD > Backlight saver > Mode

Settings Description

Off Disables the backlight saver.

Dimmer Dims the display if there is no operation for a given time.
Timeoff Turns the backlight OFF if there is no operation for a given time.

e LCD > Backlight saver > Saver time
Select a value from 1 min to 1 h. If the specified time elapses without any key
operation or alarm occurrence, the LCD backlight switches to the specified mode.

e LCD > Backlight saver > Restore

Settings Description
Key The backlight returns to the original brightness when a key is pressed.
Key+Alm The backlight returns to the original brightness when a key is pressed or when an

alarm occurs.

Nofte
« If the backlight is dimmed or turned OFF by the backlight saver function, pressing any key

on the DX causes the backlight to return to the original brightness. In this operation, the key
does not perform its intended function.

» The degradation of the brightness and the discoloration of the screen (become yellowish)
tend to progress faster as the brightness is set higher. Extended use at an unnecessary high
setting should be avoided. It is also recommended that you use the backlight saver function.
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2.8 Initializing Settings and Clearing the Internal
Memory

Initialize the settings to default values. In addition, clear the data in the internal memory.
For the default settings, see the DX7000/DX1000N Operation Guide (IM04L41B01-02E).

Setup Screen

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the File/Initialize tab > Initialize

Basic Setting Hode
Initialize
Kind

Initialize contents
Glearl : Basic settinas + Settinas
+ MeasurekMath data
Clear2 : Settings + HeasurekHath data
GCleard ¢ Heasurekbath data

¢ [|nitialize > Kind

Settings Description

Clear 1 Initializes the settings of the basic setting mode and setting mode and clears the
data in the internal memory.

Clear 2 Initializes the settings of the setting mode and clears the data in the internal
memory.

Clear 3 Clears the data in the internal memory.

¢ Data in the Internal Memory That Is Cleared
Display data, event data, manual sampled data, report data (/M1 and /PM1
options), and log information.

Procedure

1. Press the Clear 1, Clear 2, or Clear 3 soft key.

2. Press DISP/ENTER.
A confirmation window opens.

3. Select Yes and press DISP/ENTER.
The specified operation is executed, and the DX returns to the operation mode.
If you do not want to initialize, select No and press DISP/ENTER.
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2.9

Outputting the DX Status via the Relay Contact
(/F1 Option)

A signal is output to a dedicated relay when an error occurs in the DX CPU. In addition, a
signal is output to a different relay when the a specified status occurs.
For a description of the FAIL/status output function, see section 1.7.

Setup Screen

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Menu tab > Status relay

Basic Setting Hode

Status relav

Hemorw/Hedia status
Heasurement error [ ofe
Communication error | off
Hemorw stop [ off
flarm [ off

[ on | 0ff |

¢ Memory/Media status
On: Outputs the internal memory and CF card statuses to the relay.

* Measurement error
On: Outputs a relay signal when a measurement error occurs.

e Communication error
On: Outputs a relay signal when a communication error occurs.

* Memory stop
On: Outputs to the relay when the memory sampling is stopped.

e Alarm (Release number 3 or later)
On: Outputs a relay signal when one or more alarms occur. Alarms whose indications

are hidden (see section 3.6 for details) do not cause relay signal output. Relay output
ceases after all alarms are released (if no other relay output conditions are met).

Procedure

¢ FAIL Output
There are no settings or operations that are required. A signal is output to the relay

contact when a CPU error is detected. A signal is also output to the relay contact when
the DX is turned OFF.

e Status Relay
A signal is output to the relay contact when a specified status occurs.

210
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2.10 Contro

lling the DX with the Remote Control

Terminal (/KB1 and /KB2 Options)

Handling Precaution

Preparing the DX
Se

S
If the infrared signal output section of the remote control terminal or the light-receiving

section on the DX becomes dirty or receives scratches, it can hinder the transmission/

reception of the infrared signal. Clean the infrared signal output section of the remote

control terminal or the light-receiving section on the DX.

When cleaning, wipe using a dry soft cloth. Do not use chemicals such as benzene or

thinner, since these may cause discoloring and deformation.

Do not apply shock to the remote control terminal.

Do not operate the remote control terminal with wet hands.

The transmission/reception sensitivity of the infrared signal may deteriorate if used in

the following types of locations.

» Location where the receiver of the DX is exposed to direct sunlight or fluorescent
lamp.

* Near magnetic field sources such as a transceiver.

If you carry the remote control unit in your pocket, for example, keys may be pressed

unintentionally and cause the DX to be controlled. Handle the remote control terminal

properly so that keys are not pressed inadvertently.

When you are near the DX, press the keys on the remote control terminal only when

controlling the DX. If you are going to press the keys on the remote control terminal

but do not wish to control the DX, take measures so that the signal does not reach

the DX such as by covering the infrared signal output section of the remote control

terminal.

The distance at which the DX can be controlled using the remote control terminal

varies depending on the operating environment such as the battery voltage and the

presence or absence of external light.

There is a possibility that DXs with the same remote controller ID be controlled

simultaneously. It is recommended that different remote controller IDs be set on each

DX.

t the remote controller ID.

Setup Screen
Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic

setting mode), and select the Environment tab > Operating Environment

Basic Setting Hode

Operating environment

Tag/Channel Tag

Lanauage Enalish

Remote Controller ID 0ff

Decimal Point Twpe Foint

Bazic setting mode

Henu display 0n
L off |8 | 1 | 2 |

Operating environment > Remote Controller ID
Select the remote controller ID from 0 to 31. When not using the remote control

terminal, select Off.

Checking the Remote Controller ID
You can check the DX remote controller ID on the system information screen.

See section 2.5.

IM 04L41B01-01E
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2.10 Controlling the DX with the Remote Control Terminal (/KB1 and /KB2 Options)

Preparing the Remote Control Terminal
Names of Parts

Battery cover

Infrared signal
output section

Loading Batteries

1. While pressing the projection
on the battery cover, open
the cover.

2. Load the batteries.
3. Close the battery cover.

Setting the ID Number

Set the ID number of the remote control terminal to match the remote controller ID of
the DX that you are to operate.

The ID number of the remote control terminal is not displayed anywhere. If you are
not sure which ID number the remote control terminal is set to, set the appropriate 1D
number according to the following procedure.

1. Press ID.

2. Enter the ID number (0 to 31) by pressing the keys
from 1 (A1) to 0 (NO).
Example For ID number “16”
Operation: Press 1 (A1) and 6 (G6).
3. Press ID.

« If you enter an ID number other than 0 through 31, the ID number retains the original setting.

* Pressing the ID key once causes the remote control terminal to enter the ID number setup
mode. If none of the keys on the remote control terminal is pressed for 8 s, the remote
control terminal automatically exits from the ID number setup mode. In this case, the ID
number of the remote control terminal retains the original setting.

« If you remove the batteries, the ID number is reset to 0. After loading the batteries, set the
appropriate ID number again.

Affixing the ID Number Label
If you are using the remote control terminal with a fixed ID number (such as when

there is a one-to-one correspondence between the DX to be controlled and the remote
control terminal), you can enter the ID number on the label and affix the label on the
remote control terminal.

Affix the ID number label on the battery cover
of the remote control terminal.
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2.10 Controlling the DX with the Remote Control Terminal (/KB1 and /KB2 Options)

Controlling the DX

ESC key —
Left arrow key —

FUNC key —

START key —|

Control the DX by pointing the infrared output section of the remote control terminal to
the light-receiving section on the DX. Control the DX while checking the results on the
DX screen.

Nofte

« The remote control terminal cannot be used to control the Favorite key.

*  When a specific key operation is possible on the DX, the corresponding key on the remote
control terminal is activated. For example, the operation for entering a character string is
activated when a window for entering a character string is displayed on the DX screen.

* You cannot control the DX using the remote control terminal, if the remote control terminal is
in the ID number setup mode.

»  On models with the /M1 math option or /PM1 pulse input option, use the keys on the DX
to enter the computing equation of the computation channel. Computing elements are not
assigned to the keys on the remote control terminal.

¢ Correspondence with the DX Keys

— Character input
keys

|~ Up arrow key

|- User key

| DISP/ENTER key
— Right arrow key

— Down arrow key
I~ MENU key

Hold down SHIFT
and press F3/F7.

F1/F5 F2/F6

F3/F7 F4

Character input
keys

T

Character type switch key for character input keys (see the next page)
STOP key

— Soft keys

YOKOGAWA 4

REMOTE CORTROL TERMINAL 438227

Delete key
Deletes the character at the cursor position when inputting characters.

Space key
Enters a space at the cursor position when inputting characters.

IM 04L41B01-01E
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2.10 Controlling the DX with the Remote Control Terminal (/KB1 and /KB2 Options)

¢ Entering Strings
When a character input window is displayed on the DX screen, pressing the A/a/1
key switches the character type assigned to the character input keys as shown in the
following figure.

P 3

¢ Uppercase Alphabet Characters and Symbols/Lowercase Alphabet
Characters and Symbols

Uppercase alphabet
characters and symbols

characters and symbol

Lowercase alphabet J_" Numbers ’_I

Alphabet (Ato Z or ato z)

Press the MARK key to cycle through the following symbols:
\ | Number of times
Frs rrs £o7re 4 the key ispressed |1 |2 |3 |4 |5 |6 7 |8 |9 10 /11 12 /13
Symbol % # @ _ () |1 1+ |* |/

¢ Numbers

Number (1 to 9 and 0)

Decimal point

However, when setting a constant to be used in the computation
on the DX with the /M1 or /PM1 option, the display switches

in the order “.”, “+”, and “E” each time the key is pressed.

The display switches in a cyclic pattern.

Minus sign

2-14 IM 04L41B01-01E



2.10 Controlling the DX with the Remote Control Terminal (/KB1 and /KB2 Options)

Troubleshooting

The DX does not react when you try to control it using the remote control terminal.

Are the correct batteries loaded in the remote control terminal?

Check the voltage and polarity of the batteries.

Are the batteries flat?

Replace the batteries with new ones.

Does the ID number of the remote control terminal match the remote controller
ID of the DX that you are trying to control?

Check the remote controller ID on the DX, and set the ID number of the remote control
terminal to the same value.

Is the remote control terminal in ID number setup mode (condition in which the
ID key is pressed once)?

Wait 8 seconds without pressing any keys to exit from ID number setup mode.

Is the remote control terminal too far away from the DX?

Get closer to the DX. Control from as close to the front of the DX as possible.

Is a strong light hitting the light-receiving section of the DX?

Take measures to prevent strong light from hitting the light-receiving section of the DX.
Is there a magnetic field source such as a transceiver nearby?

Move the magnetic field source away from the DX.

Is the infrared output section of the remote control terminal or the light-
receiving section on the DX dirty?

Clean them.

Is the DX in a condition that allows the relevant key operation?

Check the condition of the DX, and start from an operation that is possible.

IM 04L41B01-01E
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2.11 Controlling the DX with a Keyboard or Barcode
Reader (/lUSB1 option)

This section explains how to connect and use a USB keyboard or barcode reader.
Barcode readers can be used if the DX release number is 3 or later.

Connecting and Disconnecting a Keyboard or Barcode Reader
e Connection

1. Connect the keyboard or barcode reader to a DX USB port.
A display appears asking whether you have connected a keyboard or a barcode reader.

2.0 1.2 —e.4v a4 1.2 2.0
| 1111 | 1111 | 1111 | 1111 | 1111 %111 | NN | 1Ll | 1111 | 1111 |
17H6E LiNp S

Kew Board Barcode reader

V _ iV . HPH] v
0. HAHT v 0. HAHT v B BART v

2. Select the type of device that you have connected, and then DISP/ENTER.
You can now use the device that you connected.
* If you change the display without selecting a device, the device type is automatically set to
keyboard.
* This setting is unrelated to the connection of USB flash memory.

¢ Removal
Remove the keyboard or barcode reader cable from the DX USB port.

Nofte

* You can connect and remove keyboards and barcode readers at any time, regardless of the
display and whether the DX is on or off.

* You can only connect one human interface device (HID) to the DX. You cannot use a
keyboard and a barcode reader at the same time.

» Use a keyboard that matches the DX language setting.

» The statuses of the Caps Lock and Num Lock keys are retained even if the USB keyboard is
removed (release number 2 and later). However, if a bar code reader is connected, the key
statuses will be initialized to off.

* The device that is currently connected is indicated in the system information display (see
section 2.5 for details).
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2.11 Controlling the DX with a Keyboard or Barcode Reader (/USB1 option)

Operating from the Keyboard

Use the keyboard while watching the DX screen. An operation that can be carried out on
the DX can be carried out from the keyboard.

Example: Switch to setting mode

When the DX is in the operation mode, press Ctrl+M.
The DX switches to setting mode, and the setting menu appears.

¢ Mapping of the Keys on the DX to the Keys on the Keyboard

Keys on the Keyboard

104 Keyboard (US)for the PC Keys on the DX
Enter DISP/ENTER
— Left arrow key
1 Up arrow key
| Down arrow key
— Right arrow key
Num Enter DISP/ENTER
Esc ESC
F1to 5 Soft key 1 to soft key 5
F9 FUNC
F12 Hold down FUNC for 3 seconds
Left-Windows MENU
Right-Windows MENU
Application Favorite key
Ctrli+S START
Ctrl+P STOP
Ctri+U USER
Ctrl+M MENU
Ctri+F Favorite key
Tab, Shift+Tab Arrow keys*

* Press Tab to move the cursor to the next item, or Shift+Tab to move to the previous item.
However, this does not work in the following screens:

Operation screens, Menu screens for Setting mode and Basic setting mode, screens for

entering values and characters, “Menu customize” and “Save/Load” screens in Setting mode,
and “Load setting, Initialize” screen in Basic setting mode

¢ Entering Alphabets, Numbers, and Symbols
When alphabets, numbers, and symbols can be entered on the DX, you can enter

them from the keyboard. The operation is the same as with normal keys. However,
symbols that cannot be used on the DX are invalid.

Symbols That Can Be Entered Using the Keyboard
The symbols below can be entered. However, symbols that cannot be used on the
DX are invalid. For example, the characters &, *, /, :, and ? cannot be used in the data

save destination directory name.

*

[+ s| (D

I3
S

Al e el

*  Press “N” on the keyboard to enter the temperature degree symbol.

IM 04L41B01-01E
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2.11 Controlling the DX with a Keyboard or Barcode Reader (/USB1 option)

* Invalid Keys

Keys enclosed in frames are invalid.
The 104 Keyboard for a PC (US)

IM 04L41B01-01E
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2.11 Controlling the DX with a Keyboard or Barcode Reader (/USB1 option)

Barcode Reader Operations (Release humber 3 or later)
When you scan communication commands with a barcode reader, the DX will respond

as follows.

The DX will accumulate key codes until it reaches a terminator. Then it will execute
the accumulated character string. The terminator is the enter key code.

The DX can accumulate up to 200 characters, not including the terminator. The DX
will process a character string when it reaches 200 characters in length.

The DX can read ASCII characters (128 characters: numbers, symbols, and
uppercase and lowercase letters of the alphabet).

Nofte

« Barcode reader operations are treated as key operations.
» Barcode reader operations except the operation using UD command are limited by the
settings of the key lock and login functions.

Barcode Reader Settings
Configure the barcode reader to the settings in the table below.

USB host parameter Setting

USB device type HID keyboard simulation

USB keyboard type English (U.S.) standard USB keyboard
How to Use

Follow the standard operating procedure for the barcode reader that you are using.
Operate the barcode reader while checking the status of the DX. An operation can be
carried out using the barcode reader when it can be carried out on the DX.
Commands

Scan the communication commands encoded in bar codes to operate the DX with

a barcode reader. The communication commands that you can use are listed in

the table below. For information about communication command syntax, see the
Communication Interface User’s Manual (IM 04L41B01-17E).

Command Description

KE Performs key operations

PS Starts or stops memory sampling
EV Starts manual sampling

Causes triggers to occur
Takes snapshots
Saves display data
Saves event data
MS Writes messages
TL Starts or stops computation
Resets computation
Clears the computation data dropout display

IR Resets the relative timer

AK Releases alarm output (alarm ACK)

CV Switches the trend interval

EM Starts or stops e-mails

CU Manually recovers the Modbus master or client
BJ Writes free messages

BV Inserts characters

BT Sets batch names

BU Sets batch comments

CL Executes manual SNTP

LO Reads the setting mode setup data

LI Saves setup data

MA Resets the single match time timer

YC Clears measured and computed data and initializes setup data
EJ Changes login passwords

YO Loads setup files (for basic setting mode)

ub Switches the screen

IM 04L41B01-01E
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2.11 Controlling the DX with a Keyboard or Barcode Reader (/USB1 option)

Command Example
The command to write message number 8 in group 1 is: MS8,GRPUP,1. There must
be a terminator (an enter key code) at the end.

Nofte

* You can read multiple commands (as many as 10) by putting sub delimiters (semicolons)

between them.
Example: PSO;MS8,GRPUP,1

*  When you enter commands using bar codes, you can enter them separated or all at
once. You can separate commands however you want to. For example, you can separate
the command to write message number 8 in group 1, MS8, GRPUP, 1, into the following
components: MS > 8 >, > GRPUP >, > 1 > ENTER key code.

« If you use a barcode reader that automatically attaches a footer and a header to every
transmission, the result will be the same if MS is set to the header, the enter key code is set
to the footer, and you scan 8 GRPUR,1.

*  When the DX receives an unsupported key code, it clears all of the key codes that it has
accumulated so far.

2-20 IM 04L41B01-01E



2.12 Using the USB Flash Memory (/USB1 Option)

Connecting/Removing a USB Flash Memory
¢ Connecting a USB Flash Memory

1. Connect a USB flash memory to the USB port on the DX.

2. In operation mode, possible operations are shown. Select the desired operation
using the arrow keys and press DISP/ENTER.

When set to auto save When set to manual save
|_IZII?I|IIII|_III.?I|IIII|_IGI.‘I‘“III|BI.TII|IIII|1I.I2II|II?.IB| |_IZII?I|IIII|_III.?I|IIII|_IGI.‘I‘“III|BI.TII|IIII|1I.I2II|II?.IB|
1716 L/ d% 17263 TN %

Load Settings Save Hanual DATA SAVE HODE
[ Load Settings [ Cancel
¥ _ Y i I ¥ _ Y i I
A. ARAT v A. ARAT v A. ARAT v A. ARAT v A. ARAT v A. ARAR v
Setting Description
Save Manual Saves unsaved data in the internal memory to a USB flash memory
device.

DATA SAVE MODE Switches to the DATA SAVE MODE display. For the procedure
to save the internal memory data, see section 4.8. This item only
appears when the DX is configured to display DATA SAVE MODE
in the display menu (release number 2 or later). You can change
the options shown on the display selection menu by using the menu
customize function.

Load Settings Moves to the setup load display of setting mode. For the procedure
to load the setup data, see section 6.9.
Load Settings will not be displayed:
*  When Media/USB loading is locked (see chapter 8 for details).
*  When the DX is accessing storage media (formatting, saving, or

FTP communication).
Cancel Closes the operation selection window.

* Removing the USB Flash Memory

1. In the operation mode, press FUNC.
The FUNC key menu appears.

2. Press the Media eject soft key and then the USB soft key.
A message “Media can be removed safely.” appears.

3. Remove the USB flash memory.

Nofte
¢ One USB flash memory can be connected.
» Be sure to carry out the procedure above when removing the USB flash memory. If you
remove the USB memory without performing the above procedure, the data stored on it
could be damaged.

suonesadp uowwon ﬂ

IM 04L41B01-01E 2-21



2.12 Using the USB Flash Memory (/lUSB1 Option)

Saving and Loading Data
The following data save/load and file operations can be carried out.
Save/Load setup data files (see section 6.9).
Save display data and event data files (see sections 4.8 and 6.4).
Load display data and event data files (see section 6.8).
List files and delete files (see section 6.7).
Format (see section 6.7).
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2.13 Setting the Decimal Point Type (Release

number 3 or later)

You can set the decimal point type for the display and files saved in text format.

Setup Screen

MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic setting
mode), and select the Environment tab > Operating Environment

Basic Setting Hode

Operating environment

Tag/Channel Tag
Lanauage Enalish
Remote Controller ID 0ff

Decimal Point Twpe

Basic settina mode

Henu display 0n
| Point | Conna |

¢ Decimal Point Types

Setting Display Example
Point 1234.56
Comma 1234,56

Explanation

* Decimal Point Types

The decimal point type setting affects the following kinds of files and displays. The
decimal point of any file or setting not listed below (the setup screen for example) is

displayed using a period.

Type Item
File output Manual sampled data file
Report file
Display Trend display
Digital display
Bar graph display
Overview display
Historical trend
Report data display
Webpage All channel display
E-mails The instantaneous value data in alarm e-mails and

scheduled e-mails.
The report data in report e-mails

IM 04L41B01-01E
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2.14 Showing or Hiding the Menu Item for Switching
from Setting Mode to Basic Setting Mode
(Release number 3 or later)

Set whether or not to display a menu item in the setting mode menu for switching to
basic setting mode.

Setup Screen

MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic setting
mode), and select the Environment tab > Operating Environment

Basic Setting Hode

Operating environment

Tag/Channel Tag

Lanauage Enalish

Remote Controller ID 0ff

Decimal Point Twpe Foint

Basic settina mode

Henu display “
T

* Basic Setting Mode > Menu display

Setting Description
On Displays “Basic setting mode” in the setting mode menu.
Off Basic setting mode is not displayed in the setting mode menu.

When “Basic setting mode” appears in the setting mode menu, you can perform the
following operation:

1. Press MENU and select the Menu tab > Basic setting mode. Then press DISP/
ENTER.

A confirmation window opens.

2. Select Yes, and press DISP/ENTER.
The basic setting mode menu appears.

Nofte

Regardless of this setting, you can switch from setting mode to basic setting mode by holding
down the FUNC key for 3 seconds.

2-24
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Chapter 3 Measurement Channels and Alarms

3.1 Setting the Scan Interval and the Integration
Time of the A/D Converter

Setup Screen

Select the scan interval and the integration time of the A/D converter.
For a description of the scan interval and the integration time of the A/D converter, see
section 1.1.

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Menu tab > A/D, Memory

Basic Setting Hode

Scan interval

Sean mode | tornal |
Scan interval 125ms
A/D intearate Auto
Hemory
Data kind Dizsplay

[ Normal | FAST |

Scan interval > Scan mode
Normal: Measures at the normal mode scan interval.

FAST: Measures at a scan interval of 25 ms (DX1002, DX1004, DX1002N, and
DX1004N) or 125 ms (DX1006, DX1012, DX1006N, and DX1012N).

Scan interval > Scan interval
The selectable settings appear.

Scan interval > A/D integrate
When the scan mode is set to Normal, select the A/D integration time as necessary.

Only the selectable settings are displayed.

Settings Description

Auto The DX automatically detects the power supply frequency and sets the integration
time to 16.7 ms and 20 ms for 60 Hz and 50 Hz, respectively. Fixed to 20 ms on
/P1 models that use the 24 VDC power supply.

50Hz Sets the integration time to 20 ms.

60Hz Sets the integration time to 16.7 ms.

100ms Sets the integration time to 100 ms (when the scan interval is 2 s or 5 s).
600Hz The A/D integration time for fast sampling mode. You cannot change this value.

IM 04L41B01-01E
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3.2 Setting the Burnout Detection and the
Reference Junction Compensation of the
Thermocouple Input

Set the function that detects burnouts in the sensor for thermocouple input and 1-5V
input and the reference junction compensation method of the thermocouple.

Setup Screen

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic

Basic Setting Hode T

setting mode), and select the Menu tab > Burnout, RJC

et

First-cH: 0] Last-CH: BA1
Burnout szet Ooff

RJG

Hode External

Yolt 8wl

¢ First-CH, Last-CH
Select the target channels.

* Burnout set
Detects thermocouple and 1-5V input sensor burnouts.

Settings 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 displays “Burnout.”
For 1-5V input, the DX assumes that the sensor has burned out when the
measured value exceeds the scale upper limit by 10% of the scale width.
(Example: When the measured value is greater than 110 when the scale is from
0 to 100)

Down When the sensor burns out, the measured result is set to —over range. The
measured value displays “Burnout.”
For 1-5V input, the DX assumes that the sensor has burned out when the
measured value falls below the scale upper limit by 5% of the scale width.
(Example: When the measured value is less than —5 when the scale is from 0 to
100)

* RJC > Mode

Sets the reference junction compensation method of the thermocouple input. Select
Internal or External.

Settings

Description

Internal

Uses the reference junction compensation function of the DX.

External

Uses an external reference junction compensation function. When set to
External, Volt is displayed.

* RJC > Volt

The compensation voltage to be added to the input. Set the value in the range of —
20000 pV to 20000 pV.

3-2
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3.3

Setup Screen

Setting the Input Range
Set the input range for each channel.

* Temperature Unit

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Environment tab > Operating Environment

Basic Setting Hode

Operating environment

Tag/Channel Tag
Lanauage Enalish
Remote Controller ID 0ff
Temperature

¢ | F |

Input Range for Each Channel
Press MENU (to switch to setting mode), and select the Menu tab > Meas channel >

Range, Alarm
@0 T (S)

117
First-cH: 0] Last-CH: BA1
Range
Hode Range Span_L  Span_U

[Wo1t [ 2y [-2.eeee [ 2.eee8

Alarm

1 |of
2 [off
3 |of
4 |[O0ff

—+| |+

Temperature
Select the temperature unit. The setting is applied to all temperature measurement
channels.

Settings Description
C Use Celsius
F Use Fahrenheit

IM 04L41B01-01E
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3.3 Setting the Input Range

¢ First-CH, Last-CH

Select th

e target channels.

* Range > Mode

Settings

Description

Skip

Not measured.

Volt, TC, RTD, DI, 1-5V

input, and 1-5V inputs, respectively.

Input type. Represents DC voltage, thermocouple, RTD, ON/OFF

Delta, Scale, Sqrt

Difference computation, linear scaling, and square root computation.

Set the items with check marks in the table below according to the mode value.

Range > Span_L, Span_U

Mode

Setup ltem Volt | TC | RTD | DI |Delta | Scale | Sqrt | 1-5V | _ Skip
Type v v

Range 4 v v v v v v

Span Lower v v v v v v v

Span Upper v v v v v v v

Scale Lower v v v

Scale Upper v v v

Unit v v v

Ref. CH v

Low-cut v v

Low-cut value v

¢ Range > Type
Input type when Mode is Delta or Scale. See the description on Mode above.
* Range > Range

Input type details.

Setting Input Type Notes Setting Input Type Notes
20mV —20.000 mV to 20.000 mVDC |[Standard | |R Type R Standard
60mV —60.00 mV to 60.00 mVDC S Type S

200mV —200.00 mV to 200.00 mVDC B Type B

2V —2.000 V to 2.000 VDC K Type K

6V —6.000 V to 6.000 VDC E Type E

20V —20.000 V to 20.000 VDC J Type J

20V —50.00 V to 60.00 VDC T Type T

Pt Pt100 N Type N

JPt JPt100 w Type W

Level ON/OFF(Voltage) L Type L

Contact | ON/OFF(Contact) U Type U

1-5V 0.800V to 5.200V WRe type WRe

Setting Input Type Notes Setting Input Type Notes
Kp Kp vs Au7Fe IN3 Cu100 Cu100:a=0.00425 at 0°C | /N3
PLATI PLATINEL option Pt25 Pt25 option
PR PR40-20 Pt100G Pt100 GOST*

NiMo NiNiMo Cu100G | Cu100 GOST*

W/WRe W/WRe26 Cu50G Cu50 GOST*

N2 Type N (AWG14) Cu10G Cu10 GOST*

XK XK GOST* Pt46G Pt46 GOST*

Pt50 Pt50

Ni1 Ni100 (SAMA) Setting Input Type Notes
N2 Ni100 (DIN) Cuft Cu10 (GE) N1
1263 1263*B Cu3 Cu10 (WEED)

* Available for release numbers 3 and later. Cud Cu10: a = 0.00392 at 20°C

Cub Cu10: a = 0.00393 at 20°C
Cu25 Cu25: a =0.00425 at 0°C

Input range. The selectable range is displayed on the screen.

Note

* You cannot set the same value to Span Lower and Span Upper.
*  When the Mode is 1-5V or Sqrt, Span Lower must be less than Span Upper.
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3.3 Setting the Input Range

Range > Scale_L, Scale_U

Input range after converting the unit.

The selectable range is from —30000 to 30000. The decimal place is determined by
the Scale Lower setting. It can be set to the following positions: “X. XXXX,” “XX.XXX,”
XXXXX,” XXXXX,” or “XXXXX.”

Nofte

* The DX converts the measured value to a value obtained by removing the decimal point

from the value span specified by Scale Lower and Scale Upper. For example, if the scale
setting is “—5 to 5,” the value is converted to a value within the span of “10”; if the scale
setting is “~5.0 to 5.0,” the value is converted to a value within a span of “100.” In this case,
the resolution of the value converted to a span of “10” is lower than the value converted to a
span of “100.” To prevent the display from becoming rough, it is recommended that the scale
be set so that this value is greater than 100.

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

*  When the Mode is 1-5V or Sqrt, Scale Lower must be less than Scale Upper.

Range > Unit
Set the unit (up to 6 characters, [Ala#1).

Range > Ref. CH
The reference channel for difference computation.

Range > Low-cut
Select On to use the low-cut function.
* The low-cut value for 1 to 5 V input is fixed to 0% value of the input span.

Range > Value
On a square root computation channel, set the low-cut value in the range of 0.0% to
5.0% of the input span.

Measured value

Result of square root computation

Low-cut value

7] Input value

IM 04L41B01-01E
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3.4 Setting the Moving Average of the Input

Set the moving average function of the measurement channel. This function suppresses
the effects of noise.
For a description of the function, see section 1.1.

Setup Screen

Press MENU (to switch to setting mode), and select the Menu tab > Meas channel >
Moving average

-
| 1710550 00 HEZYE(S)

First-CH: GEN Last-CH: Ba1

Howing average
On/fOff (n
Count 2

—>-|—|<—Scan Interval

A\V4 AV AV A\V4 AV AV AV
— Average value
Average value
\______v______J

Count

¢ First-CH, Last-CH
Select the target channels.

* Moving average > On/Off
To use moving average, select On.

¢ Moving average > Count
Set the number of data points of the moving average in the range of 2 to 400.
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3.5 Setting the Auxiliary Alarm Function

Setup Screen

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Menu tab > Alarm > Basic settings; Switch, Relay; or

Hysteresis
* Basic settings » Switch, Relay
Basic Setting Mode Basic Setting Hode
Basic setting Internal Switch
Reflash o
Rate of chanae Relaw
Decrease 1 AND Hone
Increase 1 Action Eneraize
Indicator Honhold Hold Honhold
Relaw Action on ACK Hormal
L 00 | off | 561

* Hystersis

Husteresis

Heas CH
High/Low 8.5 ¥
Delta High/Low 8.4 ¥
Hath CH
High/Low 8.4 ¥

Basic settings > Reflash
To set the reflash operation on the alarm output relay, select On. The reflash function

is set on the first three output relays.

Basic settings > Rate of change

¢ Decrease
Set the interval for the rate-of-change calculation of the low limit on rate-of-change
alarm in terms of the number of sampled data points (1 to 32). The actual interval is
obtained by multiplying the value specified here by the scan interval.

* Increase
Set the interval for the rate-of-change calculation of the high limit on rate-of-change
alarm in the same manner as the interval for the low limit on rate-of-change alarm.

Basic settings > Indicator

You can choose to make the alarm displays behave in the following ways. When you
use the alarm annunciator function (release number 3 or later), the setting follows the
annunciator sequence.

Settings Description

Nonhold Clears the alarm indication when the alarm condition is released (returns to
normal condition).

Hold Holds the alarm indication until an alarm acknowledge operation is performed.

IM 04L41B01-01E
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3.5 Setting the Auxiliary Alarm Function

¢ Switch, Relay

Nofte

Internal Switch > AND
Select the internal switches that are to operate using AND logic. Set the range

of internal switches (from the first internal switch) to take the AND logic. All
subsequent switches will be set to OR logic.

Relay > AND

Select the relays that are to operate using AND logic. Set the range of relays (from
the first alarm relay) to take the AND logic. All subsequent relays will be set to OR
logic. Available settings are None, 101 (101 only), 101-102 (I01 and 102), 101-103 (101
to 103), etc. Only alarm output relays that are installed are valid.

When reflash is turned ON, the operation of the first three output relays is fixed to OR logic.
Specifying AND produces no effect.

Relay > Action
Select whether the alarm output relay is energized or de-energized when an alarm

occurs. The setting applies to all alarm output relays.

Relay > Hold

You can choose to make the alarm output relays behave in the following ways. This
setting applies to all relays. When you use the alarm annunciator function (release
number 3 or later), the setting follows the annunciator sequence.

Settings Description

Nonhold Turns the output relay OFF when the alarm condition is released (returns to
normal condition).

Hold Holds the output relay at ON until an alarm acknowledge operation is performed.

Nofte

When reflash is turned ON, the operation of the first three output relays is set to nonhold.
Specifying Hold produces no effect.

Relay > Relay Action on Ack

You can select the relay output status that is enabled after the AlarmACK operation
from the following two settings. When you use the alarm annunciator function
(release number 3 or later), the setting follows the annunciator sequence.

Settings Description

Normal The relay output is deactivated when the alarm ACK operation is executed. If the

condition for activating the alarm output relay is met in the next scan interval, the
relay output is activated.
This operation is valid only when the alarm output relay is set to Hold.

Reset The relay output is deactivated when the alarm ACK operation is executed. If a

new condition for activating the alarm output relay is met, the relay is activated.

An example of the relay action when alarm ACK is executed is shown below. This
example is for the case when the output relay AND item is set to None.

Normal
Alarm Alarm ACK
occurrence ¥
Alarm 1 Alarm
occurrence
Alarm 2

Activated
Alarm output relay

Deactivated

(Relay is activated in the next scan interval)

3-8
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3.5 Setting the Auxiliary Alarm Function

Reset
Alarm  Alarm ACK
occurrence ¥
Alarm 1 Alarm
occurrence
Alarm 2

Activated

Alarm output relay
Deactivated

(Relay is activated on the next alarm occurrence )

¢ Hysteresis > Meas CH

* High/Low
Sets the hysteresis width of the alarm occurrence/release of the high/low limit alarm
specified on measurement channels.
Selectable range: 0.0% to 5.0% of the span or scaling width

¢ Delta High/Low
Sets the hysteresis width of the alarm occurrence/release of the difference high/low
limit alarm specified on measurement channels.
Selectable range: 0.0% to 5.0% of the span

¢ Hysteresis > Math CH (/M1 and /PM1 options)
Sets the hysteresis width of the alarm occurrence/release of the high/low limit alarm

specified on computation channels.
Selectable range: 0.0% to 5.0% of the measurement span

IM 04L41B01-01E
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3.6 Hiding the Alarm Indication

Setup Screen

Select whether to enable the alarm hide function.

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Environment tab > Alarm > Action

Basic Setting Hode

Alarm action

o Tessins
Annunciator mode On
Sequence I54-H
Time off color Green

L 00 | off |

e Alarm action > No logging

To enable the function that turns off the alarm indicator and logging, select On. The
Detect setup item is displayed in the alarm setting screen (see section 3.7).

This function disables the alarm indicator and the logging of alarm events to the alarm
summary. Alarms are also not displayed by the alarm annunciator (release number 3
or later).

Settings for Each Channel and Each Alarm
See section 3.7.

3-10
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3.7 Setting Alarms on Channels

Set the alarms after setting the range. All alarm settings of a channel are cancelled in the

following cases.

* When the input type (Volt, TC, etc.) is changed.

* When the input range is changed.

*  When the upper or lower limit of the span or scale is changed on channels that are set
to linear scale, square root computation, or 1-5 V (including changes in the decimal
point position).

Setup Screen

e Alarms for Each Channel
Press MENU (to switch to setting mode), and select the Menu tab > Meas channel >

Range, Alarm

@0 T (S)
First-CH: IR Last-CH: a1
Range
Hode Range Span_L Span_ll
[Wo1t [ 2y [-2.eeee [ 2.eee8
Alarm Twpe Walue Relay HNo.
1 [on [H [ a.5eea [on [IBD
2 [off
3 [off
4 [off

e Alarm Delay Time
Press MENU (to switch to setting mode), and select the Menu tab > Meas channel >

Tag, Memory, Delay
121 17.09:00 0= KT ()

First-cH: BA1  Last-CH: BA1
Tag
Characters

Hemory sample

On/fOff On
Alarm delay
Time II!ES

¢ Alarm Levels and Colors (Release number 3 or later)
Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic

setting mode), and select the Environment tab > Alarm > Alarm level/color

Basic Setting Hode

Alarm display

Level
Calor

1 Red
2 Orange
3 ellow
4 Fink

IM 04L41B01-01E 3-11
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3.7 Setting Alarms on Channels

¢ First-CH, Last-CH

Select the target channels. The target channels are common with the other items that

are displayed on the screen.

e Alarm>1, 2, 3, and 4

For each alarm, 1 to 4, select On to enabile it.

e Alarm > Type
Select the alarm type.

Settings Name

Description

High limit alarm -

Low limit alarm -

Difference high limit alarm

Can be specified on channels set to difference computation.

Difference low limit alarm

Can be specified on channels set to difference computation.

|~ |T|r|x

High limit on rate-of-change alarm —

r Low limit on rate-of-change alarm  —

T  Delay high limit alarm -

t Delay low limit alarm -

Alarms on channels set to difference computation are inserted at the following

positions.
I-II, L, Tt

IT, r,hl

Input value: O

Measured value ’

Measured value on the reference channel

e Alarm > Value

Set the alarm value for the selected alarm type.
When the Mode of the Channel Is Set to Volt, TC, RTD, or DI

Type Value

Example of a Range of Alarm Values

H, L Value in the measurable range

—2.0000 to 2.0000 V for 2 V range

R, r 1 digit to the upper limit of the width
of the measurable range
However, less than or equal to 30000

excluding the decimal point.

0.0001 to 3.0000 V for 2 V range

0.1 to 1760.0°C for thermocouple type R

T,t SameasHandL.

Same as H and L.

When the Mode of the Channel Is Set to Delta

Type Value Example of a Range of Alarm Values

H,L Value in the measurable range —2.0000 to 2.0000 V for 2 V range

h, 1 Value in the measurable range —1760.0 to 1760.0°C for thermocouple type R
R, r 1 digit to the width of the measurable  0.0001 to 3.0000 V for 2 V range

However, less than or equal to 30000

range
0.1 to 1760.0°C for thermocouple type R
excluding the decimal point.

Tt Same as Hand L.

Same as Hand L.

When the Mode of the Channel Is Set to Scale, Sqrt, or 1-5V

Type Value

Example of a Range of Alarm Values

H,L —5% to 105% of the scale width.
However, within —30000 to 30000

excluding the decimal point.

—5.0 to 105.0 when the scale is 0.0 to 100.0
—120.00 to 300.00 when the scale is —100.00
to 300.00

R, r  Within 1 to 30000 excluding the

decimal point.

0.1 to 3000.0 when the scale is 0.0 to 100.0
0.01 to 300.00 when the scale is —100.00 to
300.00

Tt Same as Hand L.

Same as Hand L.
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3.7 Setting Alarms on Channels

Alarm > Relay
Select whether to turn On or Off the relay output.

Alarm > No.
Set the output relay number or internal switch number when performing relay output.

Alarm > Detect

This item appears when the alarm hide function (see section 3.6) is turned On. Select
whether to show or hide the alarm indication when an alarm occurs. If set to Off, a
signal is output to the alarm output relay or internal switch when an alarm occurs, but
it is not indicated on the screen. The alarm is also not recorded in the alarm summary,
and alarms are not displayed by the alarm annunciator (release number 3 or later).

Alarm delay > Time (for delay high/low limit alarms)
Set the alarm delay time using an integer in the range of 1 to 3600 s.

Nofte
» The alarm delay time takes on a value that is an integer multiple of the scan interval. For
example, if the alarm delay time is set to 5 s when the scan interval is 2 s, the actual delay
timeis 6 s.
« The delay alarm has the following special operations.
+ If the computation is stopped in a condition in which the computed value is exceeding the
alarm setting when a delay alarm is set on a computation channel, the alarm is turned
On after the specified period (delay period) elapses.
* The alarm detection operation is reset if a power failure occurs. The operation restarts
after the power recovers.
+ If the alarm setting of the delay high limit alarm is changed when an alarm is already
activated and the input is greater than or equal to the new setting, the alarm continues.
For all other cases, the alarm detection operation starts at the new setting. This is also
true for the delay lower limit alarm.

Alarm display > Level (Release number 3 or later)
When multiple alarms occur, the display of alarms with higher levels is given higher

priority. This setting applies to all channels.

Setting Description

1>2>3>4 The order of alarm level preference, from highest to lowest preference, is 1,
2,3, 4.

1>4>2>3 The order of alarm level preference, from highest to lowest preference, is 1,
4,2,3.

1>4>3>2 The order of alarm level preference, from highest to lowest preference, is 1,
4,3, 2.

Alarm display > Color (Release number 3 or later)
Determines the alarm color for each alarm level. This setting applies to all channels.

Item Setting

1 Sets the alarm level 1 color to red, orange, yellow, or pink.
2 Sets the alarm level 2 color.

3 Sets the alarm level 3 color.

4 Sets the alarm level 4 color.

IM 04L41B01-01E
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3.8 Releasing the Alarm Output (Alarm ACK
Operation)

Procedure

Explanation

This operation is valid when the DX is set as follows:

DX with release number 3 or later

* When Annunciator mode is set to On in the basic setting mode.

* When Annunciator mode is set to Off, the operation is the same as described for DX
with release number 2 below.

DX with release number 2

* When Indicator is set to Hold in the basic setting mode.

* When Relay Hold is set to Hold and Relay action on ACK is set to Normal in the
basic setting mode.

* When Relay action on ACK is set to Reset in the basic setting mode.

DX before release number 2

* When Indicator is set to Hold in the basic setting mode.

* When Relay Hold is set to Hold in the basic setting mode.

For the procedure to set the relay action, see section 3.5.

This operation is carried out after an alarm occurs.

1. In the operation mode, press FUNC.
The FUNC key menu appears.

2. Press the AlarmACK soft key.
The alarm output is released.

¢ Alarm Acknowledge (ACK) Operation
When an alarm acknowledge operation is carried out, the indications and outputs
(relays and switches) of all activated alarms are cleared.
In annunciator mode (release number 3 or later), the alarm indications and outputs
follow the annunciator sequence.

3-14
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3.9 Performing Calibration Correction (/CC1
Option)

The input value is corrected using segments, and the result is used as a measured value.

Setup Screen

For a description of the function, see section 1.1.

Press MENU (to switch to setting mode), and select the Menu tab > Meas channel >

Calibration correction
Snt 1701 17:50:07 R0 IEEEEN(O)

ret-CH:

BBl Last-CH:

Humber of set points

Ba1

ES wval True wal
1 [, enen [0, 0e00
2 |[o.5een[6.5100
3 [1.oeen 1. 0200
4 [1.5mea|1.5508
5 |z.moen|1.9900
L off | 2 | 3 | 4 |
Y5 Condition
va X1<X2<X3<X4<X5
\
MES val
Y3 Calibration set points
Y2 ~1 -
| L —] | Number of set points
Y1
X1 X2 X3 X4 x5 [True val

¢ First-CH, Last-CH
Select the target channels. You can set consecutive channels whose range is set to

the same value as the first channel.

¢ Number of set points
Select the number of points that make up the segments (including the start and end

points) in the range of 2 to 16.

To disable calibration correction, select Off.

¢ Number of set points > MES val, True val
Press the Input soft key and enter the value.
For the MES value, set a value that is greater than the previous value.

Press the Measure soft key to set the measured value at that point to MES val. If

you press the Measure soft key when setting multiple channels simultaneously, the

measured value of the first channel are set to the MES val of all channels.

Selectable Range of MES and True Values
Channels on which linear scaling is specified

Nofte

The calibration correction setting is set to Off if you change the Mode or Range setting.

.

.

—30000 to 30000 (the decimal place is the same setting as the scale value)

Other

channels

Value in the measurable range of the selected range
Example: —2.0000 to 2.0000 for 2 V range

Calibration correction cannot be specified on channels set to Skip.

IM 04L41B01-01E
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3.10 Counting Pulses (/PM1 Option)

The pulses applied to the pulse input terminal are counted on a computation channel.
For a description of the function, see section 1.1.

Setup Screen

Press MENU (to switch to setting mode), and select the Menu tab > Math channel >
Alarm

Calculation expression

fat

Span Lower Span Upper Unit
[ -2em.e8 | 380.08 |

Alarm

* First-CH, Last-CH
Select the target computation channels.

¢ Math
Select On.

e Math > Calculation expression
Enter the equation using symbols.
Q01 to Q08: Displays the number of pulses per second.
P01 to P08: Displays the number of pulses per scan interval.
*  The numbers 01 to 08 correspond to the pulse input terminal numbers.
For the procedure to set the computation channels, see section 9.1.

The procedure is explained below using an example.

* Example 1: Pulse Sum Value
Display the sum value of the pulse signal applied to pulse input terminal number 6.

R R R R R R M
fe——

Scan interval

Pulse input Time

&
&
&
&

H e
Number of pulses \— \_

per scan interval

(Sum) H
ﬁ

Pulse sum value

Expression
Assign the computation channel and set the expression. Set the span lower/upper

limit and unit according to the application.

Channel Equation Description
101 TLOG.SUM(P6) Sum of the number of pulses per scan interval
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3.10 Counting Pulses (/PM1 Option)

¢ Example 2: Number of Pulses per Minute
Count the pulse signal applied to pulse input terminal number 6 on the DX1002 (scan

interval set to 250 ms), and calculate and display the number of pulses per minute.
(Moving average over a minute)

Pulse input t f Time
Sampling interval

(250 ms) [/
[] I

1
Number of pulses I (60x) l
s
Number of pulses
per minute

per second

Expression
Assign the computation channel as shown below and set the expressions. Set the

span lower/upper limit and unit according to the application.

Channel Equation Description
101 Q6 Number of pulses per second
102 101*K01 Number of pulses per minute
Constant Value Description
K01 60 Coefficient for converting the number of

pulses per second to the number of
pulses per minute

Channel Rolling average Description
101 Sampling interval: 1s Moving average over a minute
Number of samples: 60

Channels

The computation is performed in order from the channel with the smallest channel
number in one scan interval.

Use a channel of a channel number larger than that of the channel counting the
number of pulses per second for the computation channel that is to calculate the
number of pulses per minute.

e Example 3: Reset When the Pulse Sum Value Exceeds a Certain Value
Reset the sum value when the pulse sum value exceeds a specified value (reset
value) and carry over the value exceeding the reset value to the sum after the reset.
Count the number of resets and calculate the total sum value up to that point.

Expression

Assign expressions to the computation channels as shown below and set the
constants.

Channel Expression Application

101 ((102+P01).GE.K01)+101 Pulse sum value reset count

102 CARRY(KO01):TLOG.SUM(P01) Pulse sum value

103 K01*101+102 Total sum value

Symbol Description

PO1 Counts the number of pulses per scan interval.

K01 Constant. The reset value. The sum value is reset when this value is exceeded.

IM 04L41B01-01E 317
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3.10 Counting Pulses (/PM1 Option)

Pulse input Time

Scan interyal

sl INsINE NN INAINA]

Number of pulses
per scan interval

o |[o |1 | 1 1 | 2 | 2

Reset count

all

(Resets the value below the reset value)

reset value

1l

Sum value

Channel 101: Reset Count

Calculates the number of times the pulse sum value is reset.

The expression “((102+P01).GE.K01)” is set to 1 when “the previous pulse sum value
(102) + the current pulse count (P01)” is greater than the reset value (K01). Otherwise,
the expression is set to 0. The value of channel 101 is incremented when the pulse
sum value exceeds the reset value.

Channel 102: Pulse Sum Value

Calculates the pulse sum value.

Under normal conditions, the pulse sum value TLOG.SUM (P01) is calculated. When
the pulse sum value is greater than or equal to the reset value (K01), the pulse sum
value is set to the amount exceeding K01.

Channel 103: Total Sum Value
Multiplies the reset value (K01) by the reset count (101) and adds the pulse sum value

(102) to derive the total sum value.

Note

* The computation is performed in order from the channel with the smallest channel number

in one scan interval. If the channel number in the expression is greater than or equal to the
channel number in which the expression is assigned, the previous computed result (previous
value) is used for the channel in the expression.

» Because the accuracy of the computation function is single-precision floating point, we
recommend a reset value less than or equal to 107,

» If the pulse input value of the scan interval is greater than the reset value, correct
computation cannot be achieved.
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3.11 Setting the Method of Detecting Over-Range
Values of Linearly Scaled Measurement
Channels

Setup Screen

Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Environment tab > Input, Tag

net

Input
VYalue on owver-range

Tag Basic settinas
Tag Mame Use/MNot Mot

* Input > Value on over-range

Settings Description

Free The value is set to —over range if the value is less than —30000 and +over range
if the value is greater than 30000 excluding the decimal point. The value is
displayed as —Over and +Over, respectively.

Over The value is set to —over range if the value is less than —5% of the scale and
+over range if the value is greater than 105%. The value is displayed as —Over
and +Over, respectively.

Example: If the scale is 0.0 to 200.0, the value is set to —over range if the value is
less than —10.0 of the scale and +over range if the value is greater than 210.0.

Note

For computations such as TLOG, CLOG, and report, the handling of the scale over-range value
can be set in advance.
See section 9.1.
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3.12 Using the Alarm Annunciator Function (Release
number 3 or later)

This section explains how to use the alarm annunciator function.
For a description of the function, see section 1.2.

Setup Screen

Annunciator Mode
Press MENU (to switch to setting mode), hold down FUNC for 3 s (to switch to basic
setting mode), and select the Environment tab > Alarm > Action

Alarm action

No logging 0ff
Annunciator mode “
Sequence I154-A
Time off color Green

L 00 | off |

Alarm Levels and Colors
See section 3.7.

Display
Press MENU (to switch to setting mode), and select the Menu tab > Display >
Annunciator

[
| 15:20:58 Pl (O]
Annunciator position

On/fOff (n
Channel Ba1
Level 1
Comment txt block Mo. aa1

Alarm action > Annunciator mode
Select On to use the annunciator function.

Alarm action > Sequence
Select the annunciator sequence. For details about the annunciator sequence, see
“Explanation” in this section.

Setting Description

ISA-A-4 A no lock-in sequence.
ISA-A A lock-in sequence.

ISA-M A double lock-in sequence.
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3.12 Using the Alarm Annunciator Function (Release number 3 or later)

Alarm action > Time off color
The window display color when no alarms are activated. You can select white or
green.

Levels and Colors
See section 3.7.

Annunciator position
The position of the annunciator window. See the explanation for the next item.

Annunciator position > On/Off

Set the annunciator position that you want to use to On.

Starting with 1, consecutively set all annunciator positions that you want to use to On.
After a position has been set to Off, all of the positions after it will also be turned off
even if they are set to On. The annunciator display changes depending on how many
annunciator windows you use. For details, see “Explanation.”

Annunciator position > Channel, Level

You can assign alarms to annunciator windows by specifying channel numbers and
alarm levels.

You can set Level to 1, 2, 3, 4, or All. If you select All, all of the alarms in the specified
channel are assigned to the specified window.

Annunciator position > Comment txt block No.

You can select a text string (label) to display in the annunciator window by selecting a
comment text block number.

For information about how to set comment text blocks, see section 5.18.

IM 04L41B01-01E

3-21

suwue|y pue sjauuey) juswainseayy



3.12 Using the Alarm Annunciator Function (Release number 3 or later)

Procedure

* Opening the Display
The annunciator display appears when you turn on the power. You can switch to the
annunciator display from other displays by following the procedure below.

1. Press DISP/ENTER to show the display selection menu.

2. Use the up and down arrow keys to select Annunciator, and then press DISP/

8.4 B, 4 1.2 .
Lovn b B b b P [y |

Iminddiy

Display window

Label

HUHBER
1853
bbbbbbbbbb
SaAGaA5aEE
bbbbbbbbbb

e Alarm ACK
Perform this operation after an alarm has occurred. This operation affects all alarms.

1. In operation mode, press FUNC.
The FUNC key menu appears.

2. Press the AlarmACK soft key.

The alarm indications and outputs are cleared according to the annunciator sequence. For
details, see “Explanation.”

¢ Alarm Display Reset (When the annunciator sequence is set to ISA-M)
The alarm display reset operation will not take place unless the alarm ACK operation

is performed first. The alarm display reset operation affects all alarms.

1. In operation mode, press FUNC.
The FUNC key menu appears.

2. Press the AlarmDispRST soft key.
The alarm displays are reset. They are reset according to the annunciator sequence. For
details, see “Explanation.”
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3.12 Using the Alarm Annunciator Function (Release number 3 or later)

Explanation

* Display Window Layouts and Labels
The annunciator display layouts and labels change as indicated in the table below.

Displayed Window Layout |Labels (max number of displayable [Font Size
Windows Vertical x characters)
Horizontal Lines Characters

4 2x2 5 26 6
6 3x2 5 26 6
8 4 %2 4 26 6
10 5x2 3 26 6
12 6 x 2 3 26 6
16 8 x2 2 26 6
20 5x4 3 13 6
24 8x3 2 17 6

Display Positions

Annunciator windows are assigned to positions starting with the left column.
Annunciator windows are assigned in ascending order. The example below is for an
annunciator display with eight windows.

-——1—— Annunciator
position number

/

4 /
Labels

The number of characters that can be displayed varies depending on the number of
annunciator windows.

¢ Window Colors

State

When an alarm is released
When an alarm is occurring

Color

“Time off color” (green or white)

The alarm color. If multiple alarms are occurring, the window is
displayed using the color of the alarm with the highest priority.
Gray

Displayed windows not in use

IM 04L41B01-01E 3-23

suwue|y pue sjauuey) juswainseayy



3.12 Using the Alarm Annunciator Function (Release number 3 or later)

¢ Annunciator Sequence

ISA-A-4
Sequence diagram
Process Normal
Sequence Normal
Display Normal

Relay output | Deactivated
Alarm icon No display |

To abnormal

Return to normal Return to normal |\

Process Abnormal Process Abnormal
Sequence | Acknowledged Sequence Alarm
Display On < Alarm ACK Display Flashing
Relay output | Deactivated while abnormal Relay output | Activated
Alarm icon On (red) Alarm icon | Blinking (red)

Sequence pattern

Alarm ACK

Alarm

o [][11]] mi

4---t---4----

<---

Relay output

When multiple alarms have been assigned to a single annunciator window
» If multiple alarms are occurring, the window is displayed using the color of the alarm with the highest priority.

When two alarms have been assigned to a single relay
When the relay is set to OR logic

>
o
P
>
o
P

Alarm A

Occurrence

Release

Alarm B
Occurrence

Release

E

Relay
Activated

Deactivated 4

An alarm has occurred, and the relay has been activated.
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3.12 Using the Alarm Annunciator Function (Release number 3 or later)

Release

Release

Relay
Activated

When the relay is set to AND logic

Alarm A : :
Occurrence ! E

Alarm B E
Occurrence E

[ ] | ]

Deactivated

A

Alarm B has occurred, so now all alarms have occurred.
This causes the relay to be activated.

IM 04L41B01-01E
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3.12 Using the Alarm Annunciator Function (Release number 3 or later)

ISA-A
Sequence diagram
Process Normal
Sequence Normal
Display Normal To abnormal
Relay output | Deactivated
Alarm icon No display
Alarm ACK
Return to normal while normal
Process Abnormal Process Abnormal or
normal
Sequence | Acknowledged Sequence Alarm
Display On Alarm ACK Display Flashing
Relay output | Deactivated while abnormal Relay output | Activated
Alarm icon On (red) Alarm icon | Blinking (red)

Sequence pattern

Alarm _I

Alarm ACK

Alarm ACK

oes [ [1[]] 101]

4---f--------
4._._ R P —

<4---
4._..

Relay output

when no alarms are activated.

» Ifan alarm is released before the alarm ACK operation is performed, the annunciator blinks with the color that is displayed

» If an alarm is released before the alarm ACK operation is performed, the alarm icon blinks green.

When multiple alarms have been assigned to a single annunciator window
» If multiple alarms are occurring, the window is displayed using the color of the alarm with the highest priority.

When the relay is set to OR logic

Release

Alarm B

Release

Alarm A
Occurrence
Occurrence

When two alarms have been assigned to a single relay

Relay
Activated

Deactivated

T
Relay hold

An alarm has occurred so the relay has been activated. |
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3.12 Using the Alarm Annunciator Function (Release number 3 or later)

When the relay is set to AND logic

ACK ACK
Alarm A E
Occurrence E
Release

Alarm B
Occurrence
Release
Deactivated t .
Relay hold

Alarm B has occurred, so now all alarms have occurred.

Relay
Activated

This causes the relay to be activated.

IM 04L41B01-01E
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3.12 Using the Alarm Annunciator Function (Release number 3 or later)

ISA-M
Sequence diagram
Process Normal
Sequence Normal
Display Normal
Relay output | Deactivated
Alarm icon | No display
Alarm display reset while
normal To abno\r:nal |
Process Abnormal or Process Abnormal or
normal normal
Sequence | Acknowledged Sequence Alarm
Displa On Displa Flashi
- : “—{  AlarmACK | Pay ashing
Relay output | Deactivated Relay output Activated
Alarm icon On (red) Alarm icon Blinking (red)
Sequence pattern
Alarm ACK Alarm ACK
E Display reset E Display Display
! i ! reset reset
Alarm o L |
v v v oo v
Display —I —I —I |_|
v v
Relay output
(Alarm ACK |  [Alarm ACK )
E E Display
! ! reset
Alarm | | |
v v v
Display —I —I —I
v
Relay output
» Evenifan alarm is released before the alarm ACK operation is performed, the annunciator continues to blink with the color
that is displayed when an alarm has occurred.
* Evenifan alarm is released before the alarm display reset operation is performed, the annunciator continues to blink with
the color that is displayed when an alarm has occurred.
* Evenif an alarm is released before the alarm ACK operation is performed, the alarm icon continues to blink red.
» Evenif an alarm is released before the alarm display reset operation is performed, the alarm icon stays red.
When multiple alarms have been assigned to a single annunciator window
» If multiple alarms are occurring, the window is displayed using the color of the alarm with the highest priority.
When two alarms have been assigned to a single relay
Same as for ISA-A.
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Chapter 4

Switching Operation Screens

4.1

Operations in Operation Mode

Switching the Screen with the DISP/ENTER Key and Arrow Keys

Press DISP/ENTER and arrow keys to show the display selection menu and sub menu to
switch the display. The flow of operation is indicated below.

N Bl in
(( DISP/ENTER key and arrow keys /81 15:31: EVENTRESTHON
—” TREND Sec. 4.2 | O A -
~ I___________e_c ____________________________ A 7|IIII|IIII|IIII|IIII|III}Iﬁlﬂ
! 1 Tmifddi
: C D |
> GROUP1 [---4 GROUPn |
| - ;
T i)
DIGITAL Sec. 4.2 ny T
I_-------- ""'"'"""""""""""I Lt
1 1
; ——5 ; AT_ F’“ﬁ'l.sas v | 1.1183v
t GRQ P1 F--- GROUP n ! Sub menu
E E Display selection menu
i i
lecccccea] e $ ________________ 4
BAR Sec. 4.2 About tag display N o
it Bl y Long tags may not fit into their display areas.
| ), (_|_<_|j | When this is the cage, _they are displayed as follgws:
' ' » After the screen is displayed, the tag automatically
| el [~~~ ©ROURn i scrolls through the display area once.
i | » Press ESC to scroll the tag through the display
1 1
e ___.f___________________' area again.
OVERVIEW o e ,
1 1
Sec. 4.4 ! | REPORT DATA | | RELAY i
i Sec. 4.5 Sec. 4.5 i
1
INFORMATION : 1
i T ’ i
E ALARM MESSAGE MEMORY COLUMN BAR EVENT SWITCH i
! SUMMARY SUMMARY SUMMARY H
| Sec. 4.6 Sec. 4.7 Sec. 4.8 Sec. 4.10 Sec. 4.5 i
: :
i |
[ Y [ S - :
| |MODBUS !
E MASTER !
HISTORY o2 i
i |CLIENT sec. 4.5 !
Sec. 4.3 T
LOG  sec.4.9
T e H
E Login log, error log, communication log, i
' o FTP log, Web log, e-mail log, SNTP log, E
! DHCP log, and Modbus status log !
1 1
: i
g Fl
Not displayed with the default settings. To display, see 5.17
CUSTOM
DISPLAY
IM04L41B01-04E
Annunciator
Sec. 3.12
Appears when the annunciator function is being used.

IM 04L41B01-01E
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4.1 Operations in Operation Mode

Operations Using Other Keys

So keys (see below)

r

DDDD%

@@-

Favorlte key (see section 5.15)
FUNC key (see below)

USER key (see section 7.1)
START and STOP keys (see section 6.4)

Operation Using the FUNC Key
Press FUNC to display the FUNC key menu at the bottom of the screen. Press the

Next soft key to switch the menu. Press the desired soft key.

Y
FUNC key menu
(Select using the soft keys)

1_Ra?

m— Next soft key

Menu Item Refer to

Alarm ACK Section 3.8
Alarm DispRST Section 3.12
Message Section 5.4

Free message Section 5.4
Media eject Sections 6.4 and 2.12
Snap shot Section 6.6
Manual sample Section 6.5
Trigger Section 6.4

Save display Section 6.4

Save event Section 6.4

Save stop Section 4.8

Math start/stop Section 9.4

Math reset Section 9.4

Math ACK Section 9.4

Edge Switch Section 7.1

Timer reset Section 7.1
Match T Reset Section 7.1
Keylock Section 8.1
Logout Section 8.3
Password change Section 8.3
Normal speed/Second speed Section 5.3
Batch Section 6.3

Text field Section 6.3
Builder IM04L41B01-04
Favorite regist Section 5.15
Standard display Section 5.14
System info Section 2.5
Network info Section 2.5
SNTP IM04L41B01-17E
E-Mail start/stop IM04L41B01-17E
E-Mail test IM04L41B01-17E
FTP test IM04L41B01-17E

4-2
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4.1 Operations in Operation Mode

Customizing the Menus
The display selection menu that appears when the DISP/ENTER key is pressed and

the FUNC key menu that appears when the FUNC key is pressed can be changed.
See section 5.17.
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4.2 Displaying the Measured Data as Waveforms,
Values, or Bar Graphs

This section explains how to use the trend, digital, and bar graph displays.
For a description of the function, see section 1.3.

Procedure

* Showing the Display
1. Press DISP/ENTER to show the display selection menu.
2. Press the arrow keys to select TREND, DIGITAL, or BAR, and press DISP/
ENTER.
The selected display appears.
¢ Changing the Displayed Contents
1. Press DISP/ENTER to show the display selection menu.
2. Press the right arrow key to display the sub menu.

3. Press the up and down arrow keys to select the sub menu item.

:’7 Group name: Displays the group
r ALL CHANNEL: Displays the waveforms of all
channels
—— | GROUP CHANNEL: Displays the waveforms of the

FLL ot
L

LLLI s

==
=

“F
a2 |2

channels registered to groups
AUTO ZONE ON: Displays trend waveforms
separately by assigning each
channel in the group to separate
display areas (zones)
AUTO ZONE OFF: Does not display waveforms

in zones
— SCALE ON: Displays the scale
SCALE OFF: Clears the scale

“— FINE GRID ON: Displays the fine grid
FINE GRID OFF: Clears the fine grid

L— TAG DETAIL ON:  When a tag does not fit into the
typical tag display space, the
alarm and measured values are
covered so that the tag can be

- displayed completely.

TAG DETAIL OFF: Priority is not given to tag display.

DIGITAL OFF: Clears the numeric display
section

DIGITAL ON: Displays the numeric display
section

MESSAGE DISP1: Displays the messages using
display method 1

MESSAGE DISP2: Displays the messages using
display method 2

— TREND SPACE ON: Inserts a space at the right
edge (horizontal display) or

the top edge (vertical display)
in the waveform display section

(Not displayed with the default settings.
To display, see section 5.17.)

— AUTO SCROLL ON: Automatically switches the
displayed groups
AUTO SCROLL OFF:Does not automatically switch
the displayed groups

IM 04L41B01-01E



4.2 Displaying the Measured Data as Waveforms, Values, or Bar Graphs

Digital display sub menu

CISP
/A 15:: ELENT]

GROUP 1
M Group name: Displays the group

—— TAG DETAIL ON: When a tag does not fit into

S F the typical tag display space,

‘ the alarm and measured values
are covered so that the tag can
be displayed completely.

TAG DETAIL OFF: Priority is not given to tag display.

AUTO SCROLL ON: Automatically switches the
displayed groups

AUTO SCROLL OFF:Does not automatically switch
the displayed groups

.umﬂ il— Group name: Displays the group

"’ —— TAG DETAILON:  When a tag does not fit into
the typical tag display space,
the alarm and measured values
are covered so that the tag can
be displayed completely.
TAG DETAIL OFF:  Priority is not given to tag display.

AUTO SCROLL ON: Automatically switches the
displayed groups
AUTO SCROLL OFF: Does not automatically switch
the displayed groups
4. Press DISP/ENTER to change the displayed contents.
To close the menu without changing the displayed contents, press the ESC key.

Starting the Waveform Display of the Trend Display/Stopping the
Waveform Updating

Press START to start the waveform display of the trend display. Press STOP to stop
the waveform updating.

Writing Messages
See section 5.4.

Switching the Displayed Group Using Arrow Keys
Press the right arrow key to switch the displayed group in ascending order. Press the
left arrow key to switch the displayed group in reverse.

Switching the Trend, Digital, and Bar Graph Displays Using the Arrow
Keys

Press the down arrow key while showing the trend, digital, or bar graph display to
switch the display in the order trend, digital, bar graph, trend, and so on. Press the up
arrow key to switch the display in reverse order.

IM 04L41B01-01E
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4.2 Displaying the Measured Data as Waveforms, Values, or Bar Graphs

Explanation

ALL CHANNEL/GROUP CHANNEL on the Trend Display

On the group display, the channels that are assigned to the group are displayed. In
all channel display, the waveforms of all channels that are configured to record data
are displayed on the current group display. The waveforms of channels that are not
assigned to the group are displayed in the waveform display area, but the scales,
current value marks, and digital values of the channels are not displayed.

SCALE ON/OFF and DIGITAL ON/OFF on the Trend Display
Select whether to show or hide the scale and numeric display sections.

AUTO SCROLL ON/OFF

The displayed groups can be automatically switched at a specified interval by
selecting AUTO SCROLL ON. The display switches in ascending group order.
For the procedure to set the auto scroll interval of groups, see section 5.13.

MESSAGE DISP 1 and MESSAGE DISP 2 on the Trend Display
Switches the message display method.

AUTO ZONE (Release number 3 or later)
Displays trend waveforms separately by evenly dividing display areas (zones) among

a group’s channels.
Wlth AUTO ZONE OFF Wlth AUTO ZONE ON

5 W 2.6 2
il NG ﬂ

1m
HEI

'Ew"' i ..|ﬂ|..ﬁ...?...“..|....|

-1.1684 v

FINE GRID (Release number 3 or later)

Display the fine grid when the normal grid is too wide for reading measured values.
The fine grid can be used in the trend and historical trend displays. The fine grid
places an additional four lines between the normal grid lines.

Wlth FINE GRID OFF W|th FINE GRID ON

|1.5.'é?. ........?:I.. |..?....._|,,,,.|m-l|

|.2...|.... . 4 ..|ﬂ|..ﬁ...?...“..|....|
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4.2 Displaying the Measured Data as Waveforms, Values, or Bar Graphs

¢ TAG DETAIL ON/OFF (Release number 3 or later)
When TAG DETAIL is set to ON and a tag does not fit into the typical tag display

space, it covers the alarm and measured values so that it can be displayed
completely. Depending on display space limitations, it may not be possible to display
the entire tag. If the tag comment and number do not fit within a display area, they can
be scrolled. The TAG DETAIL setting made in one display affects the settings in all of
the other displays.

The figure below shows an example for when six channels are being displayed.

When the Tag Number Is Not Displayed
If TAG DETAIL is on, the tag comment is displayed as much as possible.
With TAG DETAIL OFF With TAG DETAIL ON

:33:55 7 @ )

BB1 1111 Crotcong] Beadeddcooccongs
1.9665 1.3447| 1.9976
g—nnnnnzzzzzaaaaaz ABCS i ggggggggéggggg L :
1.5208| 1.9938 1.6820| 1.9544
33—E]nnnnaaaaaaaaaga ABC-6 i gggggggggggggg L :
1.8051 1.8852 1.9047| 1.7780
v v | v v

3 4
o
2.68398 2.68398 .
20000 | -Z.0E08 | -2.0000 | -Z.O@R8 | -2.0000 | -2.0800 -2.0000 | -Z.O@P8 | -Z.0000 | 20800
C ul | ul | ul | ul | ul | 0] C ul | ul | ul | 0]
1.1966(1.5706/1.8375(1.9793(1. 9861 1. 857 1.9225/1.9996/1.9485(1. 7492
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4.2 Displaying the Measured Data as Waveforms, Values, or Bar Graphs

When the Tag Number Is Displayed
When TAG DETAIL is set to off, display priority is given to the tag number. If TAG
DETAIL is on, the tag number and comment are displayed as much as possible.

With TAG DETAIL OFF With TAG DETAIL ON
- GROUP 1

519d:97

]
2.8 -1.
Lovabeana [

15:24
15:24

- 9 IF
TAGNO-TAGNO-ABB1 Ll TAGNO-TAGNO-88B4

11-ARRARAT1111EEE dd-ARRRRdddddBEE

41 b
TAGNO-TAGNO-BBA1 LA TAGNO-TAGNO-BB84
11-Ahinl 111 1EBR d4-AAAhAdddddEEE

EE111116CCCAAR1 v [BEdddddccocoannd v EE111116CCCAAR1 v [BEdddddccocoannd v

1.8910 1.7975 1.9384 1.7188

TAGNO-TAGNO-BBB2  (TAGNO-TAGNO-BB85 TAGNO-TAGNO-BBB2  (TAGNO-TAGNO-BB85
29-AANRAZ222EER BG5S 29-AANRAZ222EER BG5S
BEZ22220C000RAR2 v BEZ22220C000RAR2 v

1.9951 1.5894 1.9998 1.3955
TAGNO-TAGNO-BBB3 IBI?:(EQU—THGNU—EEES TAGNO-TAGNO-BBB3 IBI?:(EQU—THGNU—EEES

J3-RRRRAZ3333BEE J3-RRRRAZ3333BEE
BE333330CC00HMR3 W BE333330CC00HMR3 W

1.9632 1.1183 1.9249 8.9772

TAGHO-TH TF!GNDTF! F!GND—TF! TAGHO-TA |TAGHO-TA (TAGHO-TH TAGHO-TH TF!GD—TF! TAGHO-TH |TAGMO-TA ' TAGHO-TH |TAGNO-TH
GHO-B861 |GHO-BEE2 (GHO-BE63 |GHO-08Ed GHNO-BE65 |GHO-B0EE GHO-B861 |GHO-BEE2 (GHO-BE63 |GHO-08Ed GHNO-BE65 |GHO-B0EE
[

2. 6908 2. 6908 2. 6908 2. 6908 2. 6908 2. 6908 2. 6908 2. 6908 2. 6908 2. 6908 2. 6908
S RE BE BEREERE = spl B B[] B
s i _i i e T % i IR e
e B o B OB B - W iN 'l -
el ZE BE E - i
S BN BE BB = i RE
S By BE BB £ i
5 BE BE BB & Sl
E EE e EE 2 N G
2 G G G 3 N
—_ ra (25 £ —_ (25 £

20000 | -D.EERE | -2.0000 | -DLEERe | -2.000A | -2.6EE0 —2. B9Ea . 2,000 | -2.EERE | -2.0006 | -2.6EE0
L vl [ [ [ [ 11 L 1 L [ [ [ 1
1.9821/1-9972]1-9562/1.7820/1.4862/1. 6892  1.9447/1.9993/1.9176(1. 7852(1- 3767|8- 954

In the above digital value display example, because there is enough space for the tags, the
display does not change whether TAG DETAIL is on or off.

In the above bar graph display example, because space is limited, the display does not change
whether TAG DETAIL is on or off.

* TREND SPACE ON/OFF
With TREND SPACE ON

1 15:48:44 ggrrﬂ@ .
2. 0.99 999 2

Iminddiy
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4.3

Displaying Past Measured Data (Historical

Trend Display)

There are five methods to display the past measured data.

For a description of the function, see section 1.3.

Recall from the display selection menu (see this section).

Display from the alarm summary (see section 4.6).

Display from the message summary (see section 4.7).

Display from the memory summary (see section 4.8).

Show the measured data stored on an external storage medium (see section 6.8).

Procedure

* Showing the Display

Carry out the procedure below while memory sampling is in progress.

1. Press DISP/ENTER to show the display selection menu.
2. Press the arrow keys to select TREND HISTORY, and press DISP/ENTER.

The display appears.

e Changing the Displayed Contents

1. Press DISP/ENTER to show the display selection menu.

2. Press the right arrow key to display the sub menu.

3. Press the up and down arrow keys to select the sub menu item.

:|> Group name:

_IALL CHANNEL:
GROUP CHANNEL:

jAUTO ZONE ON:

AUTO ZONE OFF:
SCALE ON:
SCALE OFF:
FINE GRID ON:
FINE GRID OFF:
TAG DETAIL ON:

TAG DETAIL OFF:
MESSAGE DISP2:

MESSAGE DISP1:

1L

CURSOR VALUE:

DIGITAL MAX/MIN:

— CURSOR TIME ON:
CURSOR TIME OFF:

— RELATIVE TIME:

ABSOLUTE TIME:

Displays the group

Displays the waveforms of all channels
Displays the waveforms of the
channels registered to groups

Displays trend waveforms separately by

assigning each channel in the group to
separate display areas (zones)

Does not display waveforms in zones
Displays the scale

Clears the scale

Displays the fine grid

Clears the fine grid

When a tag does not fit into the typical
tag display space, the alarm and
measured values are covered so that the
tag can be displayed completely.
Priority is not given to tag display.
Displays the messages using display
method 2

Displays the messages using display
method 1

With display data, shows the maximum
data value at the cursor position. With
event data, shows the data at the cursor
position.

Displays the maximum and minimum
values at the cursor position and the
maximum and minimum values within
the displayed data in the digital value
display area

Shows the time at the cursor position in
the top right of the display

Displays the date/time of the data at the
right edge of the screen

Displays the time that has elapsed since
memory start

Displays the time when data was
recorded

IM 04L41B01-01E
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4.3 Displaying Past Measured Data (Historical Trend Display)

_r— Displays the alarm summary in the loaded data file
— Displays the message summary contained in the loaded data file
“L- Displays information about the loaded data file

Displays the trend waveform and scale markers of the selected
channel in front of all the others. (List items like “ABC-1" are

tags.)

f

Adjusts the display span of the selected channel.
Select OFF to return to the original span. (List items like
“ABC-1" are tags.)

4-10 IM 04L41B01-01E



4.3 Displaying Past Measured Data (Historical Trend Display)

Sub menu when the alarm summary is being displayed

|hanne] Tupe wAlarm Time

ZH 28@8/12/81 15:51:508
1H 2@@3/12/81 15:51:47

iz, INFOR-
& 9. HATON

—— INFORMATION: Shows information about the measured
data that is currently displayed

For an explanation of the other menu items, see section 4.6.

Sub menu when the message summary is being displayed

zage * Time Grp

iz, INFOR-
& 9. HATON

SUHMHAR'

—— INFORMATION: Shows information about the measured
data that is currently displayed

For an explanation of the other menu items, see section 4.7.

4. Press DISP/ENTER to change the displayed contents.
To close the menu without changing the displayed contents, press the ESC key.

IM 04L41B01-01E
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4.3 Displaying Past Measured Data (Historical Trend Display)

¢ Moving the Cursor and Scrolling the Waveform

Moves the cursor up by 1 dot.

Hold down an arrow key to move

) ¢ th by 1 di tati
‘@» Moves the cursor down by 1 dot. e cursor by 1 division at a time.

Use the left and right arrow keys on the horizontal trend display.

. Dlsplaylng the Continuing Data
Approximately one screen of data is shown on the historical trend display. The

continuing data can be shown as follows:
\ Move the cursor to the end of the waveform and
) continue to press the arrow key to shift a half a

t
Displayed> (Q page and display the continuing data (release
4

number 3 or later).

v (S
2 Move the cursor to the end of the waveform and
continue to press the arrow key to shift a half a
1 page and display the continuing data (release

number 3 or later).
Use the left and right arrow keys on the horizontal trend display.

* Specifying the Display Range
Specify the display range. ltems inside the parentheses are for the horizontal trend

display.

1. Press the right (up) arrow key.
The waveform of the entire data range is displayed at the right (top) section of the screen.

émitm’d{” Displayed highlighted.
These icons are not displayed if the scale
is displayed.

Frame indicating the display range

All data display

(all of the data in the display memory)
Loads as much of the continuous data as
the display memory can hold and shows
the data when switching to the all data
display (Release number 2 or later).

2. Press the up and down (left and right) arrow keys to set the display position
by moving the frame that indicates the display range. If you hold down one of the
arrow keys, the frame that indicates the display range will move continuously in
the direction of the arrow that you hold down.

3. Press the left (down) arrow key.
The specified range is displayed.

IM 04L41B01-01E



4.3 Displaying Past Measured Data (Historical Trend Display)

¢ If the Data Does Not Fit in the All Data Display (Release Number 2 or Later)

Specify the range to be displayed in the all data display.
Below is the procedure to display data that is older than the data displayed currently.
ltems inside the parentheses are for the horizontal trend display.

1. Press the right (up) arrow key.
The waveform of all the data in the display memory is displayed at the right (top) of the
screen. At the same time, the data area in the internal memory that can be loaded is
displayed. In addition, the data position of 8 MB that is displayed in the all data display is
indicated using a rectangular frame in the loadable data area.

All data display
(all the display data in the display memory
amounting to 8 MB)

— The green arrow indicates that loadable
data exists in the arrow direction.

— A frame indicating the 8 MB that is shown
in the all data display.

7

A frame indicating the range shown in the
screen.

Loadable data in the internal memory

2. Press the down (left) arrow key to move the frame indicating the display range
to the edge of the all data display. If you press the down (left) arrow key again,
the message “Overwrite old data?” appears.

3. Select Yes and press DISP/ENTER to replace 4 MB of data in the display
memory.

4. Press the up/down (left/right) arrow key to move the frame indicating the
display range to specify the range you want to display.

5. Press the left (down) arrow key.
The specified range is displayed.

Dividing the Screen into Halves and Displaying the Current Trend and
Historical Trend Simultaneously

This operation is possible only when the historical trend of the display data is being
displayed. Items inside the parentheses are for the horizontal trend display.

* This operation is not possible when the scale is displayed.

Press the left (down) arrow key.
The current trend is displayed in the top half (right half), and the historical trend is
displayed in the bottom half (left halfji) of the screen.

L A 666U5

To revert to the original screen, press the right (up) arrow key.

Writing Add Messages
For the operating procedure, see section 5.4.

IM 04L41B01-01E
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4.3 Displaying Past Measured Data (Historical Trend Display)

* Displaying Measured Data from the Specified Date and Time (Release

number 3 or later)
You can search for measured data from the specified date and time and display the

results. You can search the display data or event data in the DX internal memory.
1. Press DISP/ENTER to show the display selection menu.

2. Select DATA SEARCH using the arrow keys, and then press DISP/ENTER.
A calendar appears for the month of the data at the cursor position.

3. Use the arrow keys and the soft keys to change the date, and then press DISP/

ENTER.
If there is display data and event data at that date, a data type selection window appears.
' HOM | TUE | WE
| 1g 2 3
q 1c

Red square: Indicates the selected day
Use the up, down, left, and right arrow keys
to move the red square and select a day.

D: Indicates that there is display data
E: Indicates that there is event data

Changes the displayed year

Changes the displayed month

Searchable Range
You can search for data between the year 2000 and the year 2079.

Appearance of “D” and “E”
“D” appears when there is display data for the specified day and the DX is
configured to record display data (see section 