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Introduction

Introduction

Thank you for purchasing the Inverter/Servo support tool CX-Drive and 3G3RX2 Series Inverter.

This manual describes the specifications and operating methods of the DriveProgramming for the
inverter.

When you use this product, refer to the High-function General-purpose Inverter 3G3RX2 Series User's
Manual (1620), besides the CX-Drive Operation Manual (W453).

Intended Readers

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

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

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

Notice

This manual contains information you need to know to use the DriveProgramming.

Before using this product, read this manual and gain a full understanding of the information provided
herein.

After you finished reading this manual, keep it in a convenient place so that it can be referenced at any
time.

Make sure this manual is delivered to the end user.
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Manual Configuration

Manual Configuration

This manual is compiled section by section for user's convenience as follows.

Section Overview
. . This section describes an overview and the system configuration
Section 1 Overview . .
of the DriveProgramming.
Section 2 Specifications This section describes the specifications of the DriveProgramming.
. Operation Procedure for This section describes the operation procedure of the
Section 3 . . . .
DriveProgramming DriveProgaramming, related parameters, and program structures.
This section describes how to start the DriveProgramming
Section 4  DriveProgramming Editor Editor, saving and loading data, and details on parts of the
Editor.
Section 5 DriveProgramming User Variables Thlls section des'crlbes the user variables provided for
DriveProgramming.
Section 6  DriveProgramming Commands | This section describes the commands provided for DriveProgramming.
. Precautions for Use of This section describes the precautions for use of parameters for
Section 7 Parameters for . .
. . the DriveProgramming.
DriveProgramming
This section describes the program operation at the time of error
Section 8  Errors and Remedies occurrence, the errors that are specific to the

DriveProgramming, as well as the causes and remedies.
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Manual Structure

Page Structure

Manual Structure

The following page structure and symbol icons are used in this user's manual.

Level 1 heading

Level 2 heading

Level 3 heading

Operation Steps

Describes the
operation steps.

- 8 Errors and Remedies
——
This section describes the program operation at the time of error occurrence, the error codes that are
specific to the DriveProgramming, and the remedies for them
8-1-1 DriveProgramming Operation on Error
Basically, even if the inverter detects a trip during the DriveProgramming operation, the operation is
continued. However, if any of E43 to E45 trips related to the DriveProgramming is detected, the opera-
tion is stopped. Or, with the “on trip goto® command, the program can jump to other process after a trip
occurred.
Error status
Withiwithout DriveProgram-
“on trip goto” i) ‘ming-related Other trips
Trip E43 to E45
Without Operation is continued. Program is stopped. Operation is continued.
With After the “on trip goto™ Program is stopped. After the “on trip goto™
command is executed, the command is executed, the
program jumps (o the program jumps to the
specified label and the specified label and the
operation is continued. operation is continued.
@ Precautions for Safe Use
When execution of the DriveProgramming program is stopped, the status before the program
stop is retained for multi-function outputs controlled by the DriveProgramming.
For this reason, the wiring must be made so that the stop of the DriveProgramming program in
the inverter can be detected by the DriveProgramming start signal and the alarm (trp) signal,
and the inverter's peripheral devices can be stopped safely.
8-2 DriveProgramming User's Manual (1580-E1)
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4 DriveProgramming Editor

4-7 Editing Transferred (Uploaded) Programs

——
4-7-1  Editing Transferred (Uploaded) Programs

You can edit the program which is saved in the inverter after transferring (uploading) it from the inverter.

Follow the steps described below to edit the program.

Open the DriveProgramming Editor.

The D auxiliary windows (C: User Parameters and Properties)

w
are displayed automatically.

Go online with the CX-Drive. From the Menu, select [Drive] - [Work Online]. Or, click the [Work
Online] icon in the CX-Drive toolbar.

©w

Click the [Transfer from Drive] icon in the toolbar of the DriveProgramming Editor.
A program is transferred from the drive (inverter) and automatically displayed in the designer
area of the DriveProgramming Editor.

LN

Edit the transferred (uploaded) program
The programs that exist in the inverter are the downloaded "programs after compilation”.
Therefore, the transferred (uploaded) program will be displayed as a text program.

To display it as a flowchart program, click [Convert whole program to Flowchart] in the toolbar of
the DriveProgramming Editor and convert the program to flowchar

> &

for Safe Use

Note, Supplementary
Information, Reference
Target
A note, supplementary
information, reference
target, etc. are provided
with difference icons.

®bae

Perform operations such as program compilation, transferring o the inverter, and data saving.

+ Execute compilation and check for any compilation errors i the program.

* You can transfer the program to the inverter when the compilation is finished successfully.

« To save the program, save the whole project. O, you can save the program separately by
using the function that exports programs.

When the DriveProgramming programs exist, you can transfer them to/from the inverter by using
[Transfer to Drive] or [Transfer from Drive] icon in the CX-Drive toolbar. In this case, you need to select
"programs” when a message dialog appears and asks you whether to transfer the parameters, pro-
grams, or both.
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Manual Name

Level 2 heading

Shows which sub-section
the content of the current
page belongs to.

~+—— Section Number of Level 1
heading

Shows which section the
content of the current
page belongs to.

Level 3 heading

Shows which paragraph
the content of the current
page belongs to.

Note The above page is only a sample for illustrative purposes. It is not the actual content of the manual.
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Manual Structure

Special Information

Special information in this user's manual is classified as follows:

Precautions for Safe Use

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

El Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to read as required.

This information is provided to increase understanding or make operation easier.
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Sections in this Manual

Sections in this Manual

Overview

Specifications

Operation Procedure for DriveProgramming

DriveProgramming Editor

DriveProgramming User Variables

DriveProgramming Commands

_——

Precautions for Use of Parameters for DriveProgramming

Errors and Remedies

o] ~JofJofafodn ]
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Terms and Conditions Agreement

Terms and Conditions Agreement

® WARRANTY

» The warranty period for the Software is one year from the date of purchase, unless otherwise spe-
cifically agreed.

+ If the User discovers defect of the Software (substantial non-conformity with the manual), and
return it to OMRON within the above warranty period, OMRON will replace the Software without
charge by offering media or download from OMRON’s website. And if the User discovers defect of
media which is attributable to OMRON and return it to OMRON within the above warranty period,
OMRON will replace defective media without charge. If OMRON is unable to replace defective
media or correct the Software, the liability of OMRON and the User’s remedy shall be limited to
the refund of the license fee paid to OMRON for the Software.

® LIMITATION OF LIABILITY

+ THE ABOVE WARRANTY SHALL CONSTITUTE THE USER’S SOLE AND EXCLUSIVE REME-
DIES AGAINST OMRON AND THERE ARE NO OTHER WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTY OF MERCHANTABILITY OR FIT-
NESS FOR PARTICULAR PURPOSE. IN NO EVENT, OMRON WILL BE LIABLE FOR ANY
LOST PROFITS OR OTHER INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAM-
AGES ARISING OUT OF USE OF THE SOFTWARE.

*+ OMRON SHALL HAVE NO LIABILITY FOR DEFECT OF THE SOFTWARE BASED ON MODIFI-
CATION OR ALTERNATION TO THE SOFTWARE BY THE USER OR ANY THIRD PARTY.

+ OMRON SHALL HAVE NO LIABILITY FOR SOFTWARE DEVELOPED BY THE USER OR ANY
THIRD PARTY BASED ON THE SOFTWARE OR ANY CONSEQUENCE THEREOF.

® APPLICABLE CONDITIONS

USER SHALL NOT USE THE SOFTWARE FOR THE PURPOSE THAT IS NOT PROVIDED IN
THE ATTACHED USER MANUAL.

® CHANGE IN SPECIFICATION

The software specifications and accessories may be changed at any time based on improvements
and other reasons.

® ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however,
no responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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Safety Precautions

Safety Precautions

Indications and Meanings of Safety Information

In this manual, the following precautions and signal words are used to provide information to ensure the
safe use of the DriveProgramming.

The information provided here is vital to safety. Strictly observe the precautions provided.

Meanings of Signal Words

Indicates an imminently hazardous situation which, if not avoided, is

ADANGER likely to result in serious injury or may result in death. Additionally,
there may be severe property damage.

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

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

Alert Symbols in this Document

© This symbol indicates a prohibited item (an item you must not do).

The specific instruction is indicated using an illustration or text inside or near .
The symbol shown to the left indicates "disassembly prohibited.”

/\ This symbol indicates danger and caution.

The specific instruction is indicated using an illustration or text inside or near /\.

The symbol shown to the left indicates "beware of electric shock."

/\ This symbol indicates danger and caution.

The specific instruction is indicated using an illustration or text inside or near /\.
The symbol shown to the left indicates "non-specific general danger.”

The specific instruction is indicated using an illustration or text inside or near /\.

The symbol shown to the left indicates "risk of hot surface."
The filled circle symbol indicates operations that you must do.

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

@ This symbol indicates a compulsory item (an item that must be done).

The specific instruction is indicated using an illustration or text inside or near @.

j /\ This symbol indicates caution (warnings included).

The symbol shown to the left indicates "grounding required."
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Safety Precautions

/\\WARNING

Turn off the power supply and implement wiring correctly.

Not doing so may result in a serious injury due to an electric shock.

Wiring work must be carried out only by qualified personnel.

Not doing so may result in a serious injury due to an electric shock.

Do not change wiring and slide switches (SW1 to SW6), put on or take off Operator and
optional devices, replace cooling fans while the input power is being supplied. Doing so may
result in a serious injury due to an electric shock.

Be sure to ground the unit. Not doing so may result in a serious injury due to an electric shock
or fire.

(200-V class: type-D grounding, 400-V class: type-C grounding)

Do not remove the terminal cover during the power supply and 15 minutes ‘a'b

shut off. Doing so may result in a serious injury due to an electric shock.

after the power

Do not operate the Operator or switches with wet hands.

Doing so may result in a serious injury due to an electric shock.

Inspection of the inverter must be conducted after the power supply was turned off.
Not doing so may result in a serious injury due to an electric shock.

The main power supply is not necessarily shut off even if the emergency shut off function is activated.
Do not touch the inverter fins, braking resistors and the motor, which become too hot during the
power supply and for some time after the power shut off.

B>

Doing so may result in a burn.

*a. 10 minutes: For models 3G3RX2-A2004 to A2220 and 3G3RX2-A4007 to A4220

*b. 15 minutes: For models 3G3RX2-A2300 to A2550 and 3G3RX2-A4300 to A4550, -B4750, -B4900, -B411K,
-B413K
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Safety Precautions

Security Measures

/\WARNING

Anti-virus protection

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

Security measures to prevent unauthorized access

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

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

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

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

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

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

 Set strong passwords and change them frequently.

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

Data input and output protection

Validate backups and ranges to cope with unintentional modification of input/output data to

control systems and equipment.

» Checking the scope of data

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

+ Safety design, such as emergency shutdown and fail-soft operation in case of data tamper-
ing and abnormalities

Data recovery

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

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

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

When using a device equipped with the SD Memory Card function, there is a security risk that
a third party may acquire, alter, or replace the files and data in the removable media by remov-
ing the removable media or unmounting the removable media.

Please take sufficient measures, such as restricting physical access to the Controller or taking
appropriate management measures for removable media, by means of locking the installation
area, entrance management, etc., by yourself.
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Safety Precautions

/\ Caution

Do not connect resistors to the terminals (PD/+1, P/+, N/-) directly.
Doing so might result in a small-scale fire, heat generation, or damage to the unit.

Install a stop motion device to ensure safety.
Not doing so might result in a minor injury.

(A holding brake is not a stop motion device designed to ensure safety.)
Be sure to use a specified type of braking resistor/regenerative braking unit.

In case of a braking resistor, install a thermal relay that monitors the temperature of the resistor.
Not doing so might result in a moderate burn due to the heat generated in the braking resis-
tor/regenerative braking unit.

Configure a sequence that enables the inverter power to turn off when unusual over eating is
detected in the braking resistor/regenerative braking unit.

The inverter has high voltage parts inside which, if short-circuited, might cause damage to itself
or other property. Place covers on the openings or take other precautions to make sure that no
metal objects such as cutting bits or lead wire scraps go inside when installing and wiring.

Take safety precautions such as setting up a molded-case circuit breaker (MCCB) that
matches the inverter capacity on the power supply side.

Not doing so might result in damage to property due to the short circuit of the load.

Do not dismantle, repair or modify the product.

Doing so may result in an injury.

If a parameter is set incorrectly when starting up, adjusting, maintaining, or replacing, an unex-
pected operation may occur.

If the DriveProgramming stops during multi-function output, the output status is held. Take
safety precautions such as stopping peripheral devices.

>PPoe® @ P>
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Precautions for Safe Use

Precautions for Safe Use

Operation and Adjustment

« If the clock command is used in DriveProgramming, an unexpected operation may occur due to weak
battery. Take measures such as detecting a weak battery by [E042]RTC Error and stopping the
inverter or programs. When the LCD Operator is removed or disconnected, DriveProgramming is in a
waiting status by the clock command.

* When using DriveProgramming, confirm that the program data is downloaded normally before start-
ing operation.

* Be sure to confirm the permissible range of motors and machines before operation because the
inverter speed can be changed easily from low to high.
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Regulations and Standards

Regulations and Standards

To export (or provide to nonresident aliens) any part of this product that falls under the category of
goods (or technologies) for which an export certificate or license is mandatory according to the Foreign

Exchange and Foreign Trade Control Law of Japan, an export certificate or license (or service transac-
tion approval) according to this law is required.
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Related Manuals

Related Manuals

You need information on the devices connected for operating this product.

Please see the manuals below for related product information.

Name Catalog number
CX-Drive Operation Manual W453
High-function General-purpose Inverter RX2 Series User's Manual 1620

@ Additional Information

For the inverter operation, refer to the High-function General-purpose Inverter RX2 Series

User's Manual (1620).
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Revision History

Revision History

The manual revision code is a number appended to the end of the catalog number found on the front

and back covers.

Example

[ Cat.No.

1622-E1-02 |

| S

Revision code

Revision code

Revision date

Revised Content

01

March 2019

Original production

02

September 2022

Revisions for adding safety precautions regarding security.
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Overview
]

This section describes an overview and the system configuration of the DriveProgramming.

1-1 Overview of DriveProgramming ............... ... . iiiirininnnnn 1-2
1-2 Preparation and System Configuration ............................ 1-4
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1 Overview

1-1

Overview of DriveProgramming

The DriveProgramming is the simple sequence function built into the inverter.

To create sequence programs and check their status, you use the Inverter/Servo supporting tool,
CX-Drive.

Transfer (download) the created programs to the 3G3RX2 Series Inverter so that the stand-alone
inverter can perform simple sequence control.

I Features of DriveProgramming

The DriveProgramming has the following features.

The DriveProgramming supports both flowchart and text language method programming.
You can create a program divided into up to five tasks.

Five tasks can be processed in parallel.

It is possible to execute user programs externally by settings of input terminals.

You can use the I/O terminals by allocating them to the parameters.

The LCD Operator enables you to change the settings of the frequency, acceleration/deceleration
time, and other parameters (variables) that require on-site adjustment by specifying the user parame-
ters (UE-10 to UE-73, UF-02 to UF-32), without connecting the computer.

Because user programs are stored in the internal EEPROM of the inverter, you can start a program
immediately after the inverter power supply is turned on.

The LCD Operator has a built-in clock function. Therefore, you can create programs that use the LCD
Operator’s clock function. When a clock function is used, batteries (option: CR2032, 3V) are
required.

Precautions for Safe Use

If the clock command is used in DriveProgramming, an unexpected operation may occur due to
weak battery. Take measures such as detecting a weak battery by [E042]RTC Error and stop-
ping the inverter or programs. When the LCD Operator is removed or disconnected, DrivePro-
gramming is in a waiting status by the clock command.

When the LCD Operator is removed or disconnected, DriveProgramming is in a waiting status
by the clock command.

The following table shows the main functions of the DriveProgramming Editor available in CX-Drive.

Function Description
Programming Supports the creation, editing, saving, reading, and printing of user programs.
Compilation Performs check of user programs and generates intermediate codes.
Transfer Downloads a user program to the inverter.
Uploads a user program from the inverter.
Debugging support Starts and stops the execution of a program.
The user can check the inverter status monitor etc.
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1 Overview

Monitoring software

CX-Drive
Ver. 3.0 or higher *1

-weiBoidaAl(q JO MIIAIBAQ -]

Buiw

S
(DriveProgrammi
Connect directly 3G3RX2 Series
| Programming |

Creation, editing and

saving of user programs Upload

@ Compilation <
| >
Download

User Programs

Debugging support

Program execution
Monitor
Parameter changed

*1. Ver 3.0 or higher: Version supported for 3G3RX2
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1 Overview

1-2 Preparation and System Configuration

You must prepare the following items to create user programs with functions of the DriveProgramming
in CX-Drive and execute the programs in the 3G3RX2 Series Inverter.

3G3RX2 Series Inverter

Windows personal computer
(As for the supported OS (operation system), refer to CX-One User's Manual (W463).

CX-Drive needs Ver 3.0 or higher.

(The CX-Drive is included in the FA Integrated Tool Package, CX-One.)
Prepare the following PC-inverter connection cable.
Commercially-available USB cable (mini-B)

A terminal micro B terminal

@ Additional Information

For how to install or upgrade the CX-Drive, refer to the CX-Drive Operation Manual (W453).
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This section describes the specifications of the DriveProgramming.

2-1 Specifications ............ .. i e e e e 2-2
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2 Specifications

2-1

Specifications

The following table shows the specifications related to the DriveProgramming.

Item

Specifications

Program specifica-
tions

Programming lan-
guage

Flowchart and text language method

Input device

Windows personal computer

(As for the supported OS (operation system), refer to CX-One User's Manual
(W463).

Program capacity

1,024 steps max. a task
Total 7,680 byte max. for 5 tasks

Programming support
function

Functions supported in Inverter/Servo support tool CX-Drive
» Program editing and display

» Program compilation (Program syntax check)

» Program downloading, uploading, and all clear

Execution format

« Execution by interpreter

» Execution cycle: Select 1 ms or 2 ms /step (Parameter [UE-01]).
» Subroutine call supported (Nesting in 8 levels max.)

* Multi-task: 5 task max.

Input/output func-
tions

External input

DriveProgramming Select in the EzSQ function enable (UE-02)

start « Start/stop via PRG input terminal or DriveProgram-
ming start

Input Terminal X (00) to X (10)/11 points max.

Frequency reference | XA(0):  0to 10 V/0 to 20 mA (Ai1 terminal)
input XA(1):  0to 10 V/0 to 20 mA (Ai2 terminal)
(Analog input) XA(2):  -10to 10 V (Ai3 terminal)

External output

Output terminal Y(00) to Y(06)/7 points
(Include relay con-

tact two points.)

FM terminal
Ao1 terminal
Ao2 terminal

Monitor output YA(0):
YA(1):

YAQ2):

(Analog output)

Commands

Program control com-
mands

* Loop ("for")
» Unconditional branch ("goto")
» Time control ("wait")

» Conditional branch ("if then", "ifs then", "select case", "until", "while")
» Subroutine ("call", "sub")

» Others ("entry", "end", "inc", "dec")

Arithmetic commands

* Four arithmetic operations (+, —, *, and /)
* Remainder ("mod") and assignment (=)
» Absolute value ("abs")

* Logical operations ("or", "and", "xor", "not")

1/0 control

+ 1/O terminal function (bit input, word input, bit output, and word output)
» Reads inverter input terminals
» Reads/writes inverter output terminals

Timer control

Delay operation with the timer and Control with the timer counter

Parameter control

Changes setting data of specified parameter number

Inverter control

» Executes and stops forward/reverse operation
» Generates a trip by the DriveProgramming (E050 to E059/10 points)
» Frequency reference and acceleration/deceleration time settings
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Item

Specifications

Function variable

User parameter vari-
able

U(00) to U(63)/64 points

Internal user variable

UL(00) to UL(15)/16 points

able

Frequency reference | SET-Freq
variable

Acceleration time vari- | ACCEL
able

Deceleration time vari- | DECEL

Inverter monitor vari-
able

The monitor functions for the inverter are available as variables.
FM, lout, Dir, PID-FB, F-CNV, Tmon, Vout, Power, RUN-Time, ON-Time,
PIsCnt, POS, STATUS, DCV, ERR-CNT, ERR(1) to ERR(10)

Input variable

The function options of the Input terminal [1] function (CA-01 to CA-11) for
the inverter are available.

FW, RV, CF1, CF2, CF3, CF4, SF1, SF2, SF3, SF4, SF5, SF6, SF7, ADD,
SCHG, STA, STP, F/R, AHD, FUP, FDN, UDC, F-OP, SET, RS, JG, DB, 2CH,
FRS, EXT, USP, CS, SFT, BOK, OLR, KHC, OKHC, PID, PIDC, PID2,
PIDC2, PID3, PIDC3, PID4, PIDC4, SVC1, SVC2, SVC3, SVC4, PRO, PIO1,
P102, SLEP, WAKE, TL, TRQ1, TRQZ2, PPI, CAS, SON, FOC, ATR, TBS,
ORT, LAC, PCLR, STAT, PUP, PDN, CP1, CP2, CP3, CP4, ORL, ORG, FOT,
ROT, SPD, PSET, MI1, MI2, MI3, MI4, MI5, MI6, MI7, MI8, MI9, MI10, MI11,
PCC, ECOM, PRG, HLD, REN, DISP, PLA, PLB, EMF, COK, PLZ, and TCH

Function variable

Output variable

The function options of the Output terminal [11] function (CC-01 to CC-07) for
the inverter are available.

RUN, FA1, FA2, FA3, FA4, FA5, IRDY, FWR, RVR, FREF, REF, SETM, OPO,
AL, MJA, OTQ, IP, UV, TRQ, IPS, RNT, ONT, THM, THC, WAC, WAF, FR,
OHF, LOC, LOC2, OL, OL2, BRK, BER, CON, ZS, DSE, PDD, POK, PCMP,
OD, FBV, OD2, FBV2, NDc, Ai1Dc, Ai2Dc, Ai3Dc, WCAI1, WCAi2, WCAI3,
LOG1, LOG2, LOG3, LOG4, LOG5, LOG6, LOG7, MO1, MO2, MO3, MO4,
MO5, MO6, MO7, EMFC, EMBP, WFT, TRA, LBK, OVS, ACO0, AC1, AC2,
AC3, OD3, FBV3, OD4, FBV4, and SSE

Input terminal variable

X(00) to X(10)/11 points

Output terminal vari-
able

Y(00) to Y(06)/7 points

Internal user contact

UB(0) to UB(15)/16 points

Timer output contact

TD(0) to TD(15)/16 points

Timer counter variable

TC(0) to TC(15)/16 points

Analog input terminal
variable

XA(0): 0to 10 V/0 to 20 mA (Ai1 terminal)
XA(1): 0to 10 V/0 to 20 mA (Ai2 terminal)
XA(2): -10to 10V (Ai3 terminal)

Analog output termi-
nal variable

YA(0) to YA(2) (Allocated to FM, Ao1, Ao2 terminals)

DriveProgramming User’s Manual (1622-E1)
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Operation Procedure for
DriveProgramming

This section describes the operation procedure of the DriveProgaramming, related
parameters, and program structures.

3-1 OperationProcedure .......... ...ttt iiiinnaeeeeens 3-2
3-2 Parameters Related to DriveProgramming ......................... 3-5
3-3 Program Structure ......... ...ttt i i e 310
3-3-1  TaSKS . .ot 3-10
3-3-2  Subroutines . . ... 3-10
3-3-3  Task Processing ... .. ...t 3-10
3-3-4  DriveProgramming Start/Stop and Task Operation . . ................... 3-12
3-3-5 DriveProgramming Restart . ........ ... ... ... . ... . . . . .. 3-14
3-3-6 TaskOperation on Trip . ... ..ot e e 3-15
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3 Operation Procedure for DriveProgramming

3-1 Operation Procedure

The following figure shows the flow of procedure from programming to executing programs with the
DriveProgramming.

Item Reference
Programming P.3-3

| Compiling Programs ¢ | P.3-3 |

| Downloading Programs ¢ | P34 |

| Selecting Driveprogrammint Functions | P.3-4 |

| Starting Programs ¢ | P. 3-4 |

Create DriveProgramming programs by the DriveProgramming Editor in the Inverter/Servo support tool,
CX-Drive.

The following figure shows the flow of procedure from programming to transferring (downloading) to the
inverter.

For details on operation and other information, refer to Section 4 DriveProgramming Editor.

Saving user programs
» Saving as CX-Drive project

Flowchart method Text language \1 /'W'\ . fs":ving as exported file
method \l—l/
= Note: Saved programs are the

c t same as that created with the
onve .

CX-Drive Editor.

compilation

CX-Drive DriveProgramming Editor

Text language
method

The compiler performs following operations:

» Converts flowchart programs to text
programs.

« Converts label names automatically to
the following names: label 1, label 2....

l ) » Deletes comments.
Programs after . -
_ » Deletes alias definitions and converts
compilation Upload < .
specified names to the same ones as
before definition.
Transfer (download/upload) Program verification » Deletes region definitions and con-
verts forms to the same ones as
Programs

d loaded Programs after before definition.
Ow.n oaded to compilation » Deletes all spaces and blank lines.
the inverter » Performs validity checks.

| Compilation
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I Programming

You can create user programs in the flowchart method or the text language method. It is also possible
to select between two methods for each task or subroutine.

Use the DriveProgramming Editor in CX-Drive to input user programs.
DriveProgramming Editor consists of the DriveProgramming area, Toolbox window, Block Parameter
window, Properties window, and Output window.

* In the DriveProgramming area, you can create programs in the flowchart method or text language
method.

» The Toolbox window displays the command blocks in categories.

* In the Block Parameter window, you can set parameters that are used when the program execution is
started.

* In the Properties window, you can edit the properties of a block which is currently selected in flow-
chart.

» The Output window displays compilation errors and warnings after a compilation is finished.

ainpasoid uonesado L-¢

I Compiling Programs

Programs created in the DriveProgramming area are compiled and converted into the final "programs
after compilation". Then, the programs are transferred (downloaded) to the inverter.

The compiler performs checks for the items such as program validity, program syntax, parameter input
limitation and maximum number of steps. If there is any input which is not permitted, the compilation is
stopped and an error message is displayed.

The compiler also performs the operations as shown below, and creates the final "programs after com-
pilation". Therefore, if you transfer (upload) the program once saved in the inverter to the CX-Drive, the
program which is read out is the "program after compilation”. While its operation is the same as before
compilation, its form and contents are partially different.

» Converts flowchart programs to text programs.

» Automatically converts the label names specified in the program to the following names: label 1, label
2.

* Deletes comments entered in the program.

» Deletes alias definitions and converts specified names to the same ones as before definition.
» Deletes region definitions and converts forms to the same ones as before definition.

» Deletes all spaces and blank lines in the program.

» Performs validity checks.

EI Precautions for Correct Use

» The specified comments, alias definitions and region definitions are deleted when a compila-
tion is performed for program conversion or transferring (downloading) to the inverter.

To save those contents, save the program before you execute program conversion or you
transfer (download) the program to the inverter.
You can save the program by saving the whole project in the CX-Drive or export file of the
program.

» Program verification means a comparison between "program after compilation" and the pro-
gram inside the inverter. Therefore, comments, alias definitions, region definitions, etc. are
not verified.
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I Downloading Programs

Download compiled programs to the inverter and save them in the EEPROM of the inverter.

You can start programs saved in the EEPROM after turning on the power supply, without using the tool
(CX-Drive).

I Selecting DriveProgramming Functions

Set EzSQ function enable (UE-02) to Enabled (01 or 02) to use the DriveProgramming function. You
can change the EzSQ function enable (UE-02) even when the operation is in progress.

Par:;:eter Function name Data Description
UE-02 | EzSQ function 00: Disabled Disables the DriveProgramming function.
enable Programs are not executed.

If you change the setting to 00 (Disabled) during
program execution, the program will be stopped.

01: [PRG] terminal Starts the DriveProgramming when the input termi-
nal’ ! which is set to 99 (PRG) is turned ON.
02: Always Starts the DriveProgramming automatically after

the inverter power supply is turned on.
If you change the setting to 02 (Enabled) while the
program is stopped, the program will be started.

*1. Input terminals are for 1 to 9, Aand B.

I Starting Programs

When the EzSQ function enable (UE-02) is set to 01 ([PRG] terminal), set one of input 1 to 9, Aand B
Selection to 99 (PRG). When the EzSQ function enable (UE-02) is set to 01 ([PRG] terminal), the pro-
gram is started via input terminal with this setting. The program execution continues while the PRG ter-
minal is ON and stops when the terminal is turned OFF.

When the EzSQ function enable (UE-02) is set to 02, the program is started right after the setting is
completed. The program will also be started automatically at next power on.

Once the program reaches “end” command after it was started and a series of processes was com-
pleted, the program is not executed unless it is restarted.

To repeat the program, create a loop program so that the program does not reach “end” command.

The downloaded DriveProgramming program is saved in the EEPROM of the inverter. Therefore, after
downloading, you can start the program without using the support tool.

Par:lr:eter Function name Data Description
CA-01to | Input terminal 1t0 9, A | 99: PRG When the EzSQ function enable (UE-02)
CA-11 |andB Starting of EzSQ program is set to 01 ([PRG] terminal: Start/stop via
the input PRG terminal), the program is
started via input terminal with this setting.
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3-2 Parameters Related to DriveProgramming

This section describes the inverter parameters that are related to the DriveProgramming.
The parameter number structure is indicated below.

This chapter explains how to set the first setting. For the second setting, follow the same procedure.
The setting value and operation are common.

AA 101

—I_— In-Group Number

- :Always enabled in both the first setting and second setting
1 : Enabled in the first setting when the [SET] terminal function is OFF
2 : Enabled in the second setting when the [SET] terminal function is ON

Bulwweiboidanliq 0} paje|ay siajoweled z-¢

Parameter Group

I Initializing Programs

To initialize the DriveProgramming program downloaded to the inverter, select 04 (Trip history + param-
eters + DriveProgramming) for the Initialize Mode selection (Ub-01), and execute initialization by Initial-
ize Enable (Ub-05).

Parame- Function name Data Description
ter No.
Ub-01 | Initialize Mode 00: Disabled Select 04 to initialize the DriveProgram-
selection 01: Trip history ming program as well.

02: Parameter initialization

03: Trip history + parameters

04: Trip history + parameters +
DriveProgramming

05: Other than terminal function

06: Other than communication
function

07: Other than terminal&commu-
nication functions

08: Only DriveProgramming
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I RUN Command Selection Setting

Use FW (forward) and RV (reverse) variables to control RUN commands through the DriveProgramming
program. Be sure to set the RUN Command Selection (A002/A202) to 00 [FW]/[RV] terminal when you
use FW or RV variable.

Parameter

No. Function name Data Description
AA111 | Run-command input | 00: [FWJ/[RV] terminal Set operation commands to 00 (FW/RV ter-
/AA211 | source selection 01: 3 wire minal) when the inverter starts/stops by vari-
02: RUN key on operator LCD | ables FW/RV.
Operator
03: RS485
04: Option 1
05: Option 2
06: Option 3
CA-01to | Inputterminal1t0o 9, | 99: PRG When the EzSQ function enable (UE-02) is
CA-11 |Aand B Starting of EzSQ program | set to 01 ([PRG] terminal: Start/stop via the

input PRG terminal), the program is started
via input terminal with this setting.

I Setting Inverter I/O Functions

In the DriveProgramming, you can use the inverter's I/O functions (I/O terminal and analog 1/O) as the
I/O functions of the program.

To use the I/O functions, it is necessary to set each I/O function according to the purpose.

This section describes how to set I/O functions for the DriveProgramming.

By configuring the following settings, you can control I/O functions by the function variables of the
DriveProgramming.

In the case that you use the functions for purpose other than DriveProgramming 1/O functions, refer to
the High-function General-purpose Inverter RX2 Series User's Manual (1620).

Parameter

No. Function name Data Description
AA101 | Main speed input 14: Program function Set parameters to 14 (program function)
source selection, when frequency is set to variable
1st-motor SET-Freq.@
CA-01to | |nput terminal 1t0 9, | 86 to 96: MI1 to MI11 PRG: EzSQ Function PRG Terminal™®
CA-11 | Aand B
CC-01to Output terminal 11to | 69 to 75: MO1 to MO7 MO1 to MO7 General-purpose output 1 to 7
CC-07 | 15 function
Cd-03 | FM monitor output | Cd-03 YA(0): General-purpose analog output
selection
Cd-04 | Ao1 monitor output | Cd-04 YA(1): General-purpose analog output
selection
Cd-05 | Ao2 monitor output | Cd-05 YA(2): General-purpose analog output
selection
AC-01 | Acceleration/ 04: DriveProgramming When acceleration/deceleration time is set

Deceleration Time
input selection

to variables ACCEL and DECEL, set Main
speed input source selection, 1st-motor
[AA101] to 14 (Program function).
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*a. Set main speed input source selection [AA101] and Run-command input source selection [AA111] to other
than the values mentioned earlier. That enables LCD operator and analog signal to give speed/operation com-
mand.

*b. Only when EzSQ function enable is set to PRG terminal start ((UE-02=01), assign 099 [PRG] to the input ter-
minal.

El Precautions for Correct Use

» For Input terminal 1 to 9, A and B, when MI1 to MI11 (General-purpose inputs 1 to 11) is
selected, Input terminal [1 to 9, A,B] active state (CA-21 to CA-31) is enabled.

» For Output terminal 11 to 15, relay output terminal 16 and relay output terminal AL selection,
when MO1 to MO7 (General-purpose output 1 to 7) is selected, Output terminal [11 to 15]
active state (CC-11 to CC-15), Output terminal [16] active state and Output terminal [AL]
active state (CC-16, CC-17) are enabled.

* In the DriveProgramming, the analog I/O functions are allocated to XA(0) to XA(2), and YA(0)
to YA(2). You can monitor the analog I/O status in the programs by using these function vari-
ables regardless of the settings for A101, Cd-03 to Cd-05.

* When MI1 to MI11 (General purpose inputs 1 to 11) is not set for Input terminal [1 to 9, A B]
function on the program for DriveProgramming, states of the input signal cannot be moni-
tored. Also, when MO1 to MO7 (General purpose outputs 1 to 7) is not set for Output terminal
[11 to 15] function and Relay output terminal [16, AL] function on the program for DrivePro-
gramming, states of the output signal cannot be monitored.

Bulwweiboidanliq 0} paje|ay siajoweled z-¢

I Monitor Function of DriveProgramming

The following functions are provided to monitor the status of the DriveProgramming.

Par:;:eter Function name Data Description
db-01 Program download monitor | 00: Without a program | 00: (Program is not downloaded.)
01: With a program 01: (Program is downloaded.)
db-02 | Program No. monitor 0 to 9999 Transferred program No. is displayed.
db-03 to | Program counter 1to 1024 While each task (Task 1 to Task 5) is exe-
db-07 cuted, line number is monitored.
db-08 | User monitor 0 -2147483647 to Data output to Umon (00) to Umon (04) in a
2147483647 program is monitored.
db-10 | User monitor 1 -2147483647 to db-08—Umon (00)
2147483647 db-10—Umon (01)
db-12 | User monitor 2 -2147483647 to b-12 5
2147483647 db-12-—=Umon (02)
db-14 | User monitor 3 -2147483647 to db-14-—Umon (03)
2147483647 db-16—Umon (04)
db-16 | User monitor 4 -2147483647 to
2147483647
db-18 | Analog output monitor YAO | 0 to 10000 Data output to YA (00) to YA (02) in a program
is monitored.
db-19 | Analog output monitor YA1 | 0 to 10000 YAO db-18—YA (00)
db-20 | Analog output monitor YA2 | 0 to 10000 YA1 db-19-—-YA (01)
YA2 db-20—YA (02)
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I User Parameters of DriveProgramming

For user parameters of DriveProgramming, 64 unsigned 1-word variables and 16 signed 2-word vari-
ables are provided.

Use these parameters for various purposes such as program initial data setting, parameter for adjust-
ment, and saving calculation results.

Par:lr:eter Function name Data Description
UE-10 EzSQ user parameter U(00) | O to 65535 » These user parameters corresponds to
UE-11 EzSQ user parameter U(01) | 0 to 65535 the function variables U(00) to U(63).
UE-12 EzSQ user parameter U(02) | 0 to 65535 * You can change the data by using the
UE-13 EzSQ user parameter U(03) | 0 to 65535 LCD operator.

UE-14 EzSQ user parameter U(04) | O to 65535 The changed data is saved in the
UE-15 EzSQ user parameter U(05) | O to 65535 EEPROM.

UE-16 EzSQ user parameter U(06) | O to 65535

UE-17 EzSQ user parameter U(07) | 0 to 65535

UE-18 EzSQ user parameter U(08) | 0 to 65535

UE-19 EzSQ user parameter U(09) | 0 to 65535

UE-20 EzSQ user parameter U(10) | O to 65535

UE-21 EzSQ user parameter U(11) | 0 to 65535

UE-22 EzSQ user parameter U(12) | 0 to 65535

UE-23 EzSQ user parameter U(13) | 0 to 65535

UE-24 EzSQ user parameter U(14) | 0 to 65535

UE-25 EzSQ user parameter U(15) | 0 to 65535

UE-26 EzSQ user parameter U(16) | O to 65535

UE-27 EzSQ user parameter U(17) | 0 to 65535

UE-28 EzSQ user parameter U(18) | 0 to 65535

UE-29 EzSQ user parameter U(19) | 0 to 65535

UE-30 EzSQ user parameter U(20) | O to 65535

UE-31 EzSQ user parameter U(21) | 0 to 65535

UE-32 EzSQ user parameter U(22) | 0 to 65535

UE-33 EzSQ user parameter U(23) | 0 to 65535

UE-34 EzSQ user parameter U(24) | 0 to 65535

UE-35 EzSQ user parameter U(25) | 0 to 65535

UE-36 EzSQ user parameter U(26) | O to 65535

UE-37 EzSQ user parameter U(27) | 0 to 65535

UE-38 EzSQ user parameter U(28) | 0 to 65535

UE-39 EzSQ user parameter U(29) | 0 to 65535

UE-40 EzSQ user parameter U(30) | 0 to 65535

UE-41 EzSQ user parameter U(31) | 0 to 65535

UE-42 EzSQ user parameter U(32) | 0 to 65535

UE-43 EzSQ user parameter U(33) | 0 to 65535

UE-44 EzSQ user parameter U(34) | 0 to 65535

UE-45 EzSQ user parameter U(35) | 0 to 65535

UE-46 EzSQ user parameter U(36) | 0 to 65535

UE-47 EzSQ user parameter U(37) | 0 to 65535

UE-48 EzSQ user parameter U(38) | 0 to 65535

UE-49 EzSQ user parameter U(39) | 0 to 65535

UE-50 EzSQ user parameter U(40) | 0 to 65535

UE-51 EzSQ user parameter U(41) | 0 to 65535

UE-52 EzSQ user parameter U(42) | 0 to 65535

UE-53 EzSQ user parameter U(43) | 0 to 65535

UE-54 EzSQ user parameter U(44) | O to 65535
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Par;T'eter Function name Data Description

UE-55 EzSQ user parameter U(45) | 0 to 65535

UE-56 EzSQ user parameter U(46) | 0 to 65535 * These user parameters corresponds to
UE-57 EzSQ user parameter U(47) | 0 to 65535 the function variables U(00) to U(63).
UE-58 EzSQ user parameter U(48) | 0 to 65535 You can change the data by using the
UE-59 EzSQ user parameter U(49) | 0 to 65535 LCD operator.

UE-60 EzSQ user parameter U(50) | 0 to 65535 The changed data is saved in the
UE-61 EzSQ user parameter U(51) | 0 to 65535 EEPROM.

UE-62 EzSQ user parameter U(52) | 0 to 65535

UE-63 EzSQ user parameter U(53) | 0 to 65535

UE-64 EzSQ user parameter U(54) | 0 to 65535

UE-65 EzSQ user parameter U(55) | 0 to 65535

UE-66 EzSQ user parameter U(56) | 0 to 65535

UE-67 EzSQ user parameter U(57) | 0 to 65535

UE-68 EzSQ user parameter U(58) | 0 to 65535

UE-69 EzSQ user parameter U(59) | 0 to 65535

UE-70 EzSQ user parameter U(60) | 0 to 65535

UE-71 EzSQ user parameter U(61) | 0 to 65535

UE-72 EzSQ user parameter U(62) | 0 to 65535

UE-73 EzSQ user parameter U(63) | 0 to 65535

UF-02 EzSQ user parameter UL(00) | -2147483647 to They are user parameters supporting
"UF-03 | 2147483647 function variables UL (00) to UL (15).
UF-04 EzSQ user parameter UL(01) | -2147483647 to You can change the data by using the
UF-05 2147483647 LCD operator.

UF-06 EzSQ user parameter UL(02) | -2147483647 to The changed data is saved in the
UF-07 2147483647 EEPROM.

UF-08 EzSQ user parameter UL(03) | -2147483647 to

UF-09 2147483647

UF-10 EzSQ user parameter UL(04) | -2147483647 to

UF-11 2147483648

UF-12 EzSQ user parameter UL(05) | -2147483647 to

UF-13 2147483649

UF-14 EzSQ user parameter UL(06) | -2147483647 to

"UF-15 | 2147483650

UF-16 EzSQ user parameter UL(07) | -2147483647 to

CUF-17 | 2147483651

UF-18 EzSQ user parameter UL(08) | -2147483647 to

UF-19 2147483652

UF-20 EzSQ user parameter UL(09) | -2147483647 to

UF-21 | 2147483653

UF-22 EzSQ user parameter UL(10) | -2147483647 to

"UF-23 | 2147483654

UF-24 EzSQ user parameter UL(11) | -2147483647 to

"UF-25 | 2147483655

UF-26 EzSQ user parameter UL(12) | -2147483647 to

UF-27 2147483656

UF-28 EzSQ user parameter UL(13) | -2147483647 to

UF-29 2147483657

UF-30 EzSQ user parameter UL(14) | -2147483647 to

UF-31 | 2147483658

UF-32 EzSQ user parameter UL(15) | -2147483647 to

"UF-33 | 2147483659
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3-3 Program Structure

3-3-1

In the DriveProgramming for 3G3RX2 Series Inverter, you can create a maximum of five tasks.
The created tasks are processed in parallel.

By dividing one application into several processes and allocating them to multiple tasks, you can adjust
execution condition, execution order, etc. for each process. Furthermore, parallel task processing can
provide shorter processing time.

Tasks

Task is a unit of program executed in the DriveProgramming.

For 3G3RX2 Series Inverter, you can create a program which consists of up to five tasks.
» All tasks are started simultaneously.

* In the order of task from 1 to 5, one command of each task (one line of the "program after compila-
tion") is executed in 1-ms or 2-ms processing time (selected by UE-01).

« All function variables such as user parameters are shared among the tasks. For transmission of infor-
mation between tasks, use the user parameters, internal user contacts, etc.

+ At the end of 1-ms or 2-ms processing time, the operation result of each task is reflected to the
inverter operation and external output, etc. At the same time, the status of the inverter and external
input terminals are read in.

* When the "end" command is executed, the task is completed and waits for the next start.

3-3-2 Subroutines

Subroutine is a separated program processing executed only when it is called.

Subroutines are useful to organize your program into parts that you can execute multiple times in the
same task or reuse in other programs.

In the DriveProgramming, it is necessary to insert subroutines into each task. They cannot be shared
among the tasks.

It is possible to call a subroutine from another subroutine (nesting).

However, the maximum nesting of subroutines is eight levels.

3-3-3 Task Processing

Up to five tasks are started simultaneously, and one command of each task (one line of the "program
after compilation") is executed in 1-ms or 2-ms processing time (selected by UE-01).

» All tasks are started simultaneously.

* In the order of task from 1 to 5, one command of each task (one line of the "program after compila-
tion") is executed in 1-ms or 2-ms processing time (selected by UE-01).

+ All function variables such as user parameters are shared among the tasks.

» At the end of 1-ms or 2-ms processing time (selected by UE-01), the operation result of each task is
reflected to the inverter operation and external output, etc. At the same time, the status of the inverter
and external input terminals are read in.

» As shown in Task 1, if a subroutine is called by the “call” command, the statement of the subroutine
will be executed from the next step of processing.

« As shown in Task 2, if the “end” command is executed, the task will be finished and wait for the next
start.
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3 Operation Procedure for DriveProgramming

» As shown in Task 3, if the “wait” command is executed, the task will be repeatedly executed until a
certain condition is met.

» As shown in Task 4, if you create a loop by using the “goto” command, the task process will be con-
tinuously repeated.

» As shown in Task 5, if the “on trip goto” command is executed once, the processing data will be
stored in the inverter.

The program jumps to the “goto” destination immediately after a trip occurred.

w
&
i o
® Programs After Compilation (Example) 8
)
3
Task1 Task2 @
1|entry Task3 Task4 g
2|label1 ; e.n.tr.y 1lentry — Task5 g
3l o 2|wait 1 (0.01s) entry 1ent @
4call label2 I 3[ee 2 tabel 2|y
S|eee 5leee 4fee- Al oo 3|on trip goto label2
673-“ 6leee 5leee 5. 4 |label1
e 6loee 5leee
8|goto label1 g end 7lend 675 go:jo label1 6lee.
9lend 9 8 8 en 7 |goto label1 w
10 |sub label2 10 9 8llabel2 &
19| *** " 10 9 gl *** Cla)
* Kk k 10
12 12 11 " 10] *** 4
13|end sub 12 11] * %+ 2
13 12 =
13 13 12|end o
13 5]
Q
[]
(2]
@,
]
. «Q
® Program Processing Flow
Processing Task1 Task2 Task3 Task4 Task5
time | Line | Line Line Line Line
[ms] | No. | No. No. No. No.
2 | 1 fentry 1 entry 1 entry 1 entry 1 entry
4 12 [labell 2 --- 2 wait 1 (0.01s) 2 label1 2 ---
__6__ 4.3 - __ 3 o2 |wait1(001s)_ _|_3 _|---_ _____ _ 3 _|ontripgotolabel2_ _
8 I 4 [calllabel2 4 --- 2 | wait1(0.01s) 4 --- y 4 label1 [Trip occurred] [l
~ 10 " {710 Jsubdabez ~ |75 |- T T [ 2 [waiti(001s) |75 |- T T /|75 Jlabel2” T T T T
12 T 6 |--- 2 | wait1(0.01s) 6 | goto Iabey f wEx
14 | 12 | 7 |end 3 |--- 2 |apbet /7 | *>
16 | 13 [endsub 4 |--- 3 |-/ /] 2 |+
18 I 5 f--- 5 |--- 4 | A/ 3 |end
20 e [--- 6 |--- sA--- / 8
2 | 7 |--- 7 |end A | gofiabelt 9
24 1 8 'goto label1 /’ 2 bel1 10
26 | 2 |labell /1 3/--- 1
28 13 J--- y S 12
30 14 |calllabel2 (Label2 is executed due to | / S |---
32 10 [ sub label2 occurrence of an inverter / 6 | goto labell
34 1o trip. / 2 label1
36 | 12 [+~ 3 [---
38 | 13 jendsub 4 ---

[Program Counter (db-03) display ]
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3-3-4 DriveProgramming Start/Stop and Task Operation

You set the start/stop method of the DriveProgramming programs in the EzSQ function enable (UE-02).

® Start

* When the EzSQ function enable (UE-02) is set to 01 ([PRG] terminal),
The program starts when the input terminal set to PRG is turned ON.

* When the EzSQ function enable (UE-02) is set to 02 (Always),
The program starts when the power supply for the inverter is turned ON.

® Stop

* When the EzSQ function enable (UE-02) is set to 01 ([PRG] terminal),
The program stops when the input terminal set to PRG is turned OFF.

* When the EzSQ function enable (UE-02) is set to 02 (Always),
The program stops when the power supply for the inverter is turned OFF.

Also, regardless of the UE-02 setting, the DriveProgramming program stops if any of E043 to E045
trips is detected due to a program error, or when the “end” command is executed in all tasks.

Precautions for Safe Use

When the DriveProgramming program is stopped, the output terminal controlled by the Drive-
Programming retains the status before the program stop.

For this reason, configure the system so that the stop of the DriveProgramming program in the
inverter can be detected by the DriveProgramming start signal and the alarm (trip) signal, and
the inverter's peripheral devices can be stopped safely.

|E| Precautions for Correct Use

The following are the status of function variables when the DriveProgramming program is

stopped. Take necessary measures in consideration of each status.

» For the output terminals (the inverter's actual output terminals), the status before the program
stop is retained.
However, the output terminals that are not set to MO1 to MOG6 (general-purpose outputs of
the DriveProgramming) operate as the inverter's normal output terminals.

* When the DriveProgramming function is selected for the frequency reference, accelera-
tion/deceleration time or analog outputs, the set values for these functions before the pro-
gram stop are retained.

» The data of the user parameter variables, internal user variables and internal user contacts
before the program stop is retained.

» The status of the inverter's actual input terminals such as the input terminal and analog input
terminals is not retained but always updated.

» The data of the output variables (function bits such as RUN, FA1 and AL) and inverter moni-
tor variables is not retained but always updated according to the status of the inverter.

* Only the DriveProgramming's input variables (function bits such as FW, RV and CF1) and
timer variables are cleared at the same time as the program stop, and all data are changed to
zero.

When the DriveProgramming function is started/stopped through the CX-Drive, the value of the
inverter parameter, the EzSQ function enable (UE-02) is changed.

Take the following measures after you started/stopped the DriveProgramming function through
the CX-Drive.
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3 Operation Procedure for DriveProgramming

» Turn ON the power supply for the inverter again and return the value of UE-02 to that saved
in the EEPROM.

* Do not perform the following EEPROM saving operations before you turn ON the power sup-
ply for the inverter.

 Transferring (downloading) a part of parameters from the CX-Drive.
* Issuing the “enter” command via the Modbus communication or a communication option.

When the DriveProgramming program is started, five tasks are started simultaneously.

If you create a loop construction in a task by using commands such as the “goto”, the task will repeat
the loop after it is started.

When the DriveProgramming program is stopped, five tasks are stopped simultaneously.

ainjonng weaboid ¢-¢

If the program is stopped while the Motor is running, the Motor will be stopped according to the setting
for the STOP mode selection (AA115) (deceleration stop or free-run stop).

The task operations for different settings are shown below.

® When the EzSQ function enable (UE-02) is set to 01 ([PRG] terminal):

w

Power ON} Power OFF } '

Power supply »
I | 2

2

T

[PRG] terminal PRG terminal ON PRG terminal OFF 3
@

Input terminal 1 to 9, Aand B | | g
3

3

. @

Task1 Start | First | | | | | \ Stop w

. o

=

Task2 Start | First | | | | \ Stop %

: S

o

1 3

Task3 Start | First | | | | | | | » Stop E'

- D

o

1 =

Task4 Start | First | | | | E Stop _g

@

. o

Tasks Start | First | | | | 1 Stop g

: =}

® When the EzSQ function enable (UE-02) is set to 02 (Always):

Power ON Power OFF
Power supply | |
Task1 Start | First | | | | | E Stop
Task2 Start | First | | | | ! Stop
Task3 - .
Start | First | | | | | | | :+ Stop
Task4 - '
Start | First | | | | : Stop
Taskd Start | First | | | | E Stop
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3-3-5 DriveProgramming Restart

You can restart the stopped program by performing the following operations. When the program is
restarted, all tasks are started simultaneously from the beginning.

* When the EzSQ function enable (UE-02) is set to 01 ([PRG] terminal): a reset input via the control cir-
cuit terminal while the PRG terminal is ON, or turning ON the PRG terminal again.

* When the EzSQ function enable (UE-02) is set to 02 (Always): a reset input via the control circuit termi-
nal, or turning ON the power supply for the inverter again.

|E| Precautions for Correct Use

* You cannot restart the DriveProgramming by pressing the STOP/RESET key of the LCD Operator.
Set data 28 (RS:Reset) to input terminal 1 to 9, A and B. After that, turn ON that terminal.

* When the Reset mode selection (CA-72) is set to 00 (On to Release Trip) or 01 (Off to Release Trip), the
DriveProgramming can be restarted by a reset input even when there is no trip.

® Restart when the EzSQ function enable (UE-02) is set to 01 ([PRG] terminal):

Power ON{ Power OFF |
Power supply | |

. PRG terminal § PRG terminal OFF PRG terminaly PRG terminal OFF
[PRG] terminal ON

Input terminal 1 to 9, Aand B

|
l

Start 1Stop Start Sto
Task1 First ! : |First | | E
Start :Stop Start Stop
Task2 |First | : : |First | |
Start 1Sto Start Stop
Task3 |First | | b |First| |
Start iStop  Start Stop
Task4 | First | i | First | |
Start 1IStop ___ Start Stop
Task5 First | ! : |First |

® Restart after trip when the EzSQ function enable (UE-02) is set to 02 (Always)
(without “on trip goto” command):

Power ONy Trip § Trip reset { Power OFF
Power supply | |
Start iStop  Start Stol
Task1 First 1 : |First | | s
Start :Stop Start Stop
Task2 | First | i E | First | |
Start IStOQ Start Stop
Task3 | First | | ! s |First| |
Start iStop _ Start Stop
Task4 | First | | | First | |
Start 1Stop St_?l’l Stop
Taskb |First | ! : |First |
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3 Operation Procedure for DriveProgramming

3-3-6 Task Operation on Trip

Basically, even if the inverter detects a trip during the DriveProgramming operation, the operation is
continued. However, if any of E043 to E045 trips related to the DriveProgramming is detected, the oper-

ation is stopped.

Or, with the “on trip goto” command, the program can jump to other process after a trip occurred.

Error status

With/without - - -
“on trip goto” User trip DrlveP_rogrammlng Other trips
E050 to E059 related trip E043 to E045
Without Operation is continued. Program is stopped. Operation is continued.
With After the “on trip goto” Program is stopped. After the “on trip goto”

command is executed, the
program jumps to the
specified label and the
operation is continued.

command is executed, the
program jumps to the
specified label and the
operation is continued.

For details on the trips E043 to E045, refer to Section 8 Errors and Remedies.

DriveProgramming User’s Manual (1622-E1)
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DriveProgramming Editor
I

This section describes how to start the DriveProgramming Editor, saving and loading
data, and details on parts of the Editor.

4-1 Starting DriveProgramming Editor .. ............. ... ... ... ... ..... 4-2
4-2 Parts of DriveProgramming Editor ................... ... .. .. .t 4-6
4-2-1  DriveProgramming Editor . ....... ... .. . ... ... 4-6
4-2-2  Toolbar ... 4-6
4-2-3  DriveProgramming Area . ... ... ...t 4-9
4-2-4  Toolbox Window . ... ... .. 4-13
4-2-5 Block Parameters Window . ........ ... .. .. . .. . . 4-14
4-2-6  Properties WindowW . . ... ... i e 4-15
4-2-7  Error List Tab in Output Window . . ........ ... ... . i 4-16
4-3 Adding, Deleting and Renaming Tasks ........................... 417
4-4 Inserting, Deleting and Calling Subroutines ....................... 4-18
4-5 Creating FlowchartPrograms ................ i nnns 4-19
4-6 Creating TextPrograms ............ ... it 4-20
4-7 Editing Transferred (Uploaded) Programs . ........................ 4-21
4-8 Saving Programs ............. .ttt i et 4-22
4-9 Transferring and VerifyingPrograms ................ ... .o, 4-24
4-10 Executing Programs (DriveProgramming Function Selection) ........ 4-25
4-11 Other Useful Functions . ........... ... i 4-28
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4 DriveProgramming Editor

4-1 Starting DriveProgramming Editor

To create DriveProgramming programs, you use the DriveProgramming Editor in the support tool for
the Inverter/Servomotor, CX-Drive.

This section explains the configuration of the DriveProgramming Editor in the CX-Drive and the opera-
tions you carry out before starting the DriveProgramming Editor.

|E| Precautions for Correct Use

A password is required when you start the DriveProgramming Editor in the CX-Drive for the first
time.

Please contact your OMRON representative.

I CX-Drive and DriveProgramming Editor Screen Layout

The DriveProgramming Editor is included as one of the functions of the support tool for the Inverter/Ser-
vomotor, CX-Drive. When the DriveProgramming Editor is started, the screen layout of the CX-Drive
will be changed as shown below.

Workspace DriveProgramming area

51 Wo ks prce - (X-Nrive - Drived - [Drivel - [IGIRX-44015-(-PRG4445 Program [ditar *]

B Eir Bl bime Drie Zib e Hep -3 %
M | SHA@ 4Bl TFE S0 & && 7 = Jg =2 T |b
2am & * @ £ o< = =] oolbar
ul -l
= -&-;?';: 0ftine HewTat v x] B s . g 4 & o I
= B = . Ha — Block Parameters
: ntry window
end -1xl

— Properties window

==l

<«— Toolbox window

D

&,
1| A5 5
[RAF2MIE0 BN - C ik

“ulpul | Enor Lt

or Help, presz 1 ITENX M0LE EIF TGV

Status bar  Error List tab Output window
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4 DriveProgramming Editor

I Starting CX-Drive
Use the following method to start the CX-Drive: from the Windows [Start] Menu, select [All Programs] -
[OMRON] - [CX-One] - [CX-Drive]. Click the CX-Drive icon in the CX-Drive folder.

After the CX-Drive is started, select [File] from the CX-Drive Menu and click [New] to create a new
CX-Drive file. The [New Drive] dialog box will appear.

Select 3G3RX2 series from the pull-down list under the [Drive Type]. Click the [Settings] button to the
right.

In the [Drive Type Settings] dialog box, set [Installation Type/Option], [Voltage Class], and [Maximum
Motor Capacity].

After setting these items, click the [OK] button to close the [Drive Type Settings] dialog box.

Jrive Tools Help

Jo)p3 Buiwwesboidanuqg Buiuels -v

=] ez S@T =
MNew Drive 32 | Drive Type Settings [3G3RX] =
Drive Name Genetal
brivel 3GRR-A4016-Y 1-PRGA5E3
Drive Type Drive Type
Lnverter hd ” 3G3RK b H Seffings... Installation type/Option: ||q v|
3GIRX-A4015-V1-PRGA553 Voltsge Class [ty <]
Maximum Motor Gapacity: |m5 v|
Connection Type Specifications: |V1 = |
Direct - || Settings... Special Specifications | v|
Sottware Mumber:
Comments 4553; = |
Type your own comment in here, Show Special Softwares
Option Board Tvpe
Cption Boards:
ok | [ cancdl | | Hep | 3
Sottware Mumber
o 3
| Make default |
| (o] 4 | ‘ Ciancel ‘ | Help |

DriveProgramming User’s Manual (1622-E1) 4-3



4 DriveProgramming Editor

In the [New Drive] dialog box, you set the connection type for the CX-Drive and the inverter.
Under the [Connection Type], select [Direct] and click the [Settings] button to the right.

On the [Driver] tab page, set the [Port Selection] to the port name of the computer on which the
CX-Drive is installed.

' Drive Tools Help

sU G )= = e@eT | =
New Drive =2 T
Network Settings [Direct] @
Drive Name
Drivel Metwork | Driver
Drive Type
Port Selection: COME -
Tnverter ~[se3mx =] settings... COM3
EBaud Rate Ul

3G3RX-A4015-V1-PRG4553

Data bits:
Connection Type

Direct - I l Settings... Parity
Stop bits:
Pt E—T—
Type your own comment in here, -
ok [ Ee [ sF
[ aK l [ Cancel l [ Help ] —

After setting these items, click the [OK] button and close all dialog boxes. The new project is registered
in the workspace.

El Workspace1 - CX-Drive - Drivel

" File Edit Wiew Drive Tools ‘Window Hel
T
oamwm

BN Xooivet (Offine) |

Parameter Editar

=l

Fd omitor
(6 Settings
Dirive Programming

[
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4 DriveProgramming Editor

I Starting DriveProgramming Editor

There are three ways to display the DriveProgramming Editor:
* Double click the [DriveProgramming] in the workspace.

. . =N
* Click button on the CX-Drive toolbar. IN
* From the [Drive] Menu, select [Program] - [Program Editor]. 5"3
=
E]lllnrksyw:e‘\ (X-Nrive - Nrive? - [Drivel - [1GIRK-A4015-M7PRGA445 Program [dilar *]] ' (3
B Eir Bl s Do v Hep -
Nk ZHAGF L 2@ TRE SL PP = i @ g
S dm & b @ 20 Bl I G g
" )
= %;‘f;ﬂr.::?j]n; MewTab = s B | o L) e e 5 & LE:;U:mmchtrs ElU!% g
B e =y ol of | Q
i Floz o] -
enlry - g
Rl end lw 3
T Taell =2,
3
«Q
m
=
-
EE] 2
re el
Fogar Comol Ccrmands -
wihiretic Commands:
TrputeD ppk Comtiol Cori ands.
~ e Corvol Zommancs
Praweler Conctel Canircands
&l .
il 5 |
(W32 28 el - M e
=or Help, press 1 FTIRE A0.E EIF S-S

EI Precautions for Correct Use

To start the DriveProgramming Editor for the first time after you started the CX-Drive, a pass-
word is required.

Please contact with your sales representative to request the access code, and enter it in the fol-
lowing dialog box.

The drive program iz protected by a password.

Drive Programming functionality iz restricted by an accesz code.
Fleaze contact with your sales representative to request the
acceszs code.

Accezs Code ||

Apply | Cancel
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4-2 Parts of DriveProgramming Editor

This section provides the detailed information on each function of the Editor and windows related to the
DriveProgramming in the CX-Drive.

4-2-1

DriveProgramming Editor

The DriveProgramming Editor is the main widow for the DriveProgramming function.

Toolbar

NewTab ~ i) By A | il

CET™R
:
3 end

J1]

DriveProgramming area

ol

B M2 Project |

This window consists of the toolbar in which common commands are included and the DriveProgramming
area in which the program is displayed as text or flowchart.

4-2-2 Toolbar

The DriveProgramming Editor provides the following commands:

® Common commands

Command

Icon

Description

New Task (flowchart)

n

Creates a new flowchart task for the program. Task is a unit of
program executed in the DriveProgramming.

New Task (text)

&

Creates a new text task for the program. Task is a unit of pro-
gram executed in the DriveProgramming.

New Subroutine (flow-
chart)

i

Creates a new flowchart subroutine. A subroutine is a part of
the program which is executed only when it is called.

New Subroutine (text)

=

Creates a new text subroutine. A subroutine is a part of the
program which is executed only when it is called.

Rename Current Task

Renames the current task or subroutine.

ab |
Delete Current Task >< Deletes the current task or subroutine.
Undo Undoes the latest change.

K
Redo ru Redoes the undone operation.
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4 DriveProgramming Editor

Command

Icon

Description

Transfer to Drive

Compiles the program and, if there are no errors, transfers
(downloads) it to the drive (inverter).

Transfer from Drive

Transfers (uploads) the program from the drive (inverter) to
the DriveProgramming Editor.

Compile

3

Compiles the program in the DriveProgramming area.
Compile errors and warnings that occurred in the program will
be displayed on the Error List tab page in the Output window.

Start

Starts the program in the inverter. The CX-Drive will first
compare the program in the inverter with the program in the
DriveProgramming area. The program will be started only
when they are the same. If they differ, the program will not be
started.

This starting method for the program is enabled only when the
CX-Drive is connected.

To start the program with a stand-alone inverter, be sure to set
the EzSQ Function Selection (UE-02).

Stop

Stops the program in the inverter. This operation is performed
independently of the program on the DriveProgramming area
in the CX-Drive.

Set Program Number

Sets a program number from 0 to 9,999. After the program is
transferred (downloaded) to the drive (inverter), the program
number is updated and you can see that by the Program Num-
ber Monitor (DriveProgramming) (db-02).

Set Password

Enables to set, change or delete the program password.

Help

.E‘I

Displays the CX-Drive help.

® Commands for the flowchart program

Command Icon Description
Zoom in @J Increases the zoom level.
Zoom out El Decreases the zoom level.
Zoom Reset j Restores the zoom to its initial value.
Select Mode [:? Selects one or more blocks ' of the program by dragging with
the mouse cursor.
Pan Mode By dragging, moves the field of the view in any direction while

keeping the same scale.

Horizontal Align Left

Aligns horizontally the left sides of the currently selected
blocks .

Horizontal Align Middle

Aligns horizontally the middles of the currently selected
blocks ™.

Horizontal Align Right

Aligns horizontally the right sides of the currently selected

= blocks .
Vertical Align Top J_JT Aligns vertically the top sides of the currently selected

blocks ™.

Vertical Align Middle

=

Aligns vertically the middles of the currently selected blocks .
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4 DriveProgramming Editor

Command

Icon

Description

Vertical Align Bottom

Jul

Aligns vertically the bottoms of the currently selected blocks .

Orientation

Crientation

Selects an orientation for connecting the blocks ™.

Auto-arrange

&

Arranges the blocks ! of the flowchart automatically in the cur-
rently selected orientation.

Show Contacts

‘-

Switches display/hide of the contacts of the blocks ™.

Show

Show =

Enables to select a display style of the program from options
below.

* Text only

 Icon only

* Icon and text

* Name, icon and arguments

*1. Aunit of display on the flowchart is called "Block". A block consists of a command, or a command and a label

attached to the command.

® Commands for the text program

Command Icon Description

Find ﬁ Looks for a text in the DriveProgramming Editor.

Replace AP Replaces a text in the DriveProgramming Editor.
b

Increment Indentation - Increases the indentation of the selected text.
=

Decrement Indentation Decreases the indentation of the selected text.
=

Format selected text =3 Formats automatically the selected text.

Comment selected text

Transforms the selected lines of text to comments.

Uncomment selected text

Uncomments the selected lines of text.

® Program conversion

You can convert a flowchart program to a text program, and vice versa.

When a conversion is performed, the program is once compiled. Note that if a compilation error
occurs, the conversion will not be completed.

Also, comments, alias definition, region definition, etc. are deleted when a compilation is performed
for conversion. The operation does not change, however, the forms and contents of the program are

partially changed.

Command

Icon

Description

Convert Text to Flowchart

Converts current text task/subroutine to flowchart.

Convert whole program to
Flowchart

Converts whole program to flowchart.
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Command Icon Description
Convert Flowchart to Text = Converts current flowchart task/subroutine to text.
Convert whole program to Converts whole program to text.
Text i
&
N
® Shortcut keys D
You can use the following keyboard shortcuts in the DriveProgramming area. §
Shortcut Description §
Ctrl + X Cut g
Ctrl+C Copy %
Ctrl +V Paste g
Ctrl+2 Undo g'
Ctrl+Y Redo m
Ctrl + A Select all g
Ctrl+F Find and replace -
Ctrl + space Command list
Tab Select next (flowchart only)
Arrow Keys Move selected block
Home Scroll to top (flowchart only) »
End Scroll to bottom (flowchart only) B
Page Up Move the cursor to line head o
Page Down Move the cursor to end of the line %
+ Zoom in g
- Zoom out g
g.
>
4-2-3 DriveProgramming Area g

The DriveProgramming area displays the current design of the program.

Hew Tab w [m] [ i () OO WE NN L]

| @ Iz & S| T ofF W4  Orentation + & L Show -

T Task01 &

This area may have different pages, organized in tabs. Each tab is either a task or a subroutine in flow-
chart or text.

By right-clicking the tab title, you can delete or rename a task or a subroutine.

ab|| Rename Current Task
}{ Delsts Current Task
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I Flowchart Program

In the flowchart program method, a unit of display is called "Block".
You create a program by placing more than one block in the area and setting interaction between them.

In a flowchart program, when a program is compiled successfully, an icon with a white arrow in a green
circle highlights the starting point of each flowchart task.

Also, after the program is compiled successfully, the block number will appear on the upper left of each
block.

Block numbers are the consecutive numbers starting with "0". A block number is given to each block of
the whole program.

The numbers do not match the line numbers of the program converted to text.

The Output window will indicate if the program is compiled successfully. For programs compiled with
errors, a red icon with an exclamation mark identifies the erroneous blocks in the flowchart program.
Placing the mouse on the error icon displays the compile error, which you can see in the Error List in

the Output window.
Q|
Entry Al elernents in this Fowchart musk be Fully connected. |

I

If you right-click on a blank area in the flowchart, a popup menu will be displayed. It allows you to paste
blocks that you copied last, or to select all the blocks.

Select all

| L[] = L) |
LI
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4 DriveProgramming Editor

If you right-click on a flowchart block, a popup menu with more options will appear.

|
| ¥ L

| U0 = Ua) | 4y Bring To Frant
H J__'I Send To Back.

7 .

2 N

v

=D - :

']

& Lock =]

=

&y Cut k43 g

o

=85 Copy Chrl+iC é

2

3

3

7 Delete a

g

ani | Sef Label :;:'

The following table shows the menu commands available in the flowchart program.

N
Command Description z
[Bring To Front] Places the selected block graphically in front of other blocks. o
[Send To Back] Places the selected block graphically in back of other blocks. %
[Pin] Fixes the selected block to its current position in the graph. It will not be moved in §
drag operations. )
[Lock] Acts like [Pin] and, besides, sets the properties of the block as read-only. 3
[Cut] Deletes the selected block and saves it in the clipboard, for further pasting. a
[Copy] Saves the selected block in the clipboard, for further pasting. §
[Paste] Puts the contents previously copied in the clipboard into the design area. Note that
you can also paste them as images in other applications.
[Set Label] Sets the label name for the selected block.
[Set Subroutine] Sets the subroutine name for the selected block. This menu command is available
only for blocks for which you can set subroutines.
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4 DriveProgramming Editor

I Text Program

In the text program method, you create a program by using text language.

For text programs that were not compiled successfully, the program errors will be displayed in the Out-
put window. The statement with errors will be highlighted with a red line.

Dummy UL81 := AB33

¥ f—

Right-click the selected text to display a popup menu.

call
' ‘| iy Find
B e
goto Top_Monitor_ “.yp Replace

clflo Cut

EE) Copy

@ Paste

|

(|

¥ Unda

(]

& Help

The following table shows the menu commands available in the text program.
Command Description
[Find] Looks for the selected text on the program code.
[Replace] Replaces the selected text on the program code.
[Cut] Deletes the selected text and saves it in the clipboard, for further pasting.
[Copy] Saves the selected text in the clipboard, for further pasting.
[Paste] Puts the contents previously copied in the clipboard into the design area. Note that
you can also paste them as images in other applications.

[Go to Subroutine] Jumps to the selected text subroutine.
[Go to Label] Jumps to the selected text label.
[Undo] Undoes the latest change.
[Redo] Redoes the undone operation.
[Help] Displays the CX-Drive help.
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4 DriveProgramming Editor

4-2-4 Toolbox Window

The Toolbox window allows you to add blocks to the DriveProgramming area by drag and drop. It dis-
plays the blocks supported for a particular command, organized in categories.

The Toolbox is displayed when the DriveProgramming Editor is started. You can also show or hide it by
clicking [DriveProgramming] - [Toolbox] in the [View] Menu.

The Toolbox window is displayed by default at the right side of the CX-Drive.
You can separate the window by double-clicking the title bar (wide frame of the window).

Toolbox

Preproceszar Commatnds

Proagrarn Contral Commands

10)p3 Bujwweiboidaauq jo sped z-v

@ o == @B
Entry End Call Sub
— o _
as N T
EndSub GoTo OnTrip If
P Z ¥ (:){_ 5
Ifs ... Ifs Else Endf A
3!
@ < :
I3
e]
I <
Select .. Select Caze CazeElze g
Arithmetic Commands hd é‘

Input/Output Control Commandz
Timer Control Commands
Farameter Contral Commands

Inwerter Contral Commands

You can also select its display style by right-clicking on it with the mouse. Three styles are available:
large icons, small icons, and list. In any style, a short help text will be shown when you place the mouse
cursor on a block.

Click on any category title to display the blocks which belong to that category.
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4-2-5 Block Parameters Window

The Block Parameters window allows you to edit DriveProgramming user parameters which act as vari-
ables of the program. The displayed parameters are organized in categories.

The Block Parameters is displayed when the DriveProgramming Editor is started. You can also show or
hide it by clicking [DriveProgramming] - [Block Parameters] in the [View] Menu.

The Block Parameters window is displayed by default at the right side of the CX-Drive.
You can separate the window by double-clicking the title bar (wide frame of the window).

(€

Block Parameters

User Parameters

]
Lo [[>]

P10l
P10z
P103
P104
P105
P106
P107
P103

o oo o o o oo o

<]

Crive Pregramming User parameters. Set
range is 0 to 65535, Mate: Saving this
parameter will save all Drive
Programming data

To change the value of a parameter, place the cursor at its row and click on the edition box to the right
of its number. Enter the new value. A warning will be displayed if the entered value exceeds the valid
range.

At the lower part of the window, a help text for the user parameters is displayed.
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4-2-6 Properties Window

The Properties window allows you to edit the properties of the block which is currently selected in the
flowchart program.

The Properties is displayed when the DriveProgramming Editor is started. You can also show or hide it
by clicking [DriveProgramming] - [Properties] in the [View] Menu.

The Properties window is displayed by default at the right side of the the CX-Drive.
You can separate the window by double-clicking the title bar (wide frame of the window).

Properties
Command Arguments [»] |~/

Mariable to be assigned U{00Y: User parameter =
Walue {00y User parameter |1|

Substitution

The format of this instruction is
=result> := <value=

The Arguments

s Result: any variable

+ \alue: any variahle or constant (range
-2147453648 to 2147483647)

To change one block command argument, select the block in the flowchart and place the cursor on the
section where you want to edit in the Properties window.

+ If the block argument has options, click on the current value to display icon at the rightmost side.

Click IE or double-click the current value to unfold the available options in the pulldown menu.

+ If the block argument does not have options, click its current value and enter the new one to change
the value. A warning will be displayed if the entered value exceeds the valid range.

+ If the block argument can have both an option and a custom value, you can set a value directly by
clicking the current value. Also, double-clicking the current value will unfold the available options in

the pulldown menu.
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4 DriveProgramming Editor

4-2-7 Error List Tab in Output Window

The list of errors related to the DriveProgramming is displayed when you click the Error List tab in the
Output window.

The error list shows the compilation errors and warnings of the program currently created with the
DriveProgramming Editor after it is compiled.

If any compilation errors is shown, the program is not correctly compiled.
In this case, transferring to the inverter or converting between flowchart and text is not performed.

Even in the case of successful compilation, warnings may be displayed to show points to correct in the
program.

The error list is updated automatically every time a compilation is completed, and fixed errors and warn-
ings are cleared.

The Output window is displayed by default at the bottom of the CX-Drive.

You can separate the window by double-clicking the title bar (wide frame of the window).

|J 3 Errors ||g 0 \Warnings ||| i__ﬁl 0 Messages |

Date Component Diezcription
<3 013 15%36:25  Program E ditor
D 08/03/200131%:36:25  Program Editor BL..
J 028/03/2012 13625 Program Editor EL..

Parameter or wariable ‘000" not found in device. [TazkD1: Line 2, Position 2).

Flanachart element nat properly connected. Jump connectars should lead to already connected blacks.

Al elements in thiz Howchart must be fully connected.

Output | Error List

J 3Errors [Errors] button switches the display of errors in the list.
1 DWarnings | [Warnings] button switches the display of warnings in the list.

| /0 Messages | [Messages] button switches the display of informative messages in the list.

The messages in the list contain the following information:

Information Description
Date Shows the date and time when the error occurred.
Component Identifies the block with an error.
Name Shows names or descriptions of the error or warning message.
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4-3 Adding, Deleting and Renaming Tasks

The DriveProgramming Editor will display an empty task by default when it is started from the CX-Drive.

To add a new task, select [New Tab] in the toolbar of the DriveProgramming Editor, and select [New
Task (flowchart)] or [New Task (text)].

A new task appears on the DriveProgramming Editor.

The displayed tasks have the highest priority at the left side. A task at the left side in order is processed
in 1-ms or 2-ms processing time (selected by UE-01).

All tasks must begin with "entry" command, and finish with "end" command.

Flowchart Text

syse] Buiweuay pue Bupajaq ‘Buippy -

T} Task01 @
T'_] Taskil .
0
|: Entry } entry
end

End

You can delete or rename the selected task by right-clicking on its tab in the DriveProgramming Editor.

Ty Taskol | B T2
B an|| Rename Current Task
Delzte Current Task
entry X
end
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4-4 Inserting, Deleting and Calling Subroutines

To insert a subroutine, select the tab of the task in which you want to insert a subroutine, and select
[New Tab] - [New Subroutine (flowchart)] or [New Subroutine (text)] in the toolbar of the DriveProgram-

ming Editor.

A new subroutine appears on the DriveProgramming Editor.

Similar to tasks, you can delete or rename a subroutine by right-clicking on its tab.

The subroutine name is displayed as "Task name: Subroutine name", next to the task name to which

the subroutine belongs.

All subroutines must begin with "sub" command, and finish with "endsub" command.

Flowchart

Text

| ‘I;" e ‘J Program: Test

3

G

4 h

(_ endsub )

| TJ B ﬁ Program: Test

sub

endsub

To execute a subroutine, specify the subroutine name in the "call" command.

It is only possible to call a subroutine that belongs to the task. Tasks cannot share the same subroutine.
To use a subroutine with multiple tasks, insert the same subroutine in each task.

Flowchart

Text

-
[} Program ‘ #) Proaram: Test

=
r

| | call Test

. v
=

Tg Program ﬂ Program: Test

entry
call Test

end
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4-5 Creating Flowchart Programs

When you create a DriveProgramming program, you can select flowchart or text for each task or subroutine.

Follow the steps described below to create a flowchart program.

1 Open the DriveProgramming Editor.
The DriveProgramming auxiliary windows (Toolbox, Block Parameters, Properties and Error
List tab) are displayed automatically.

2 From [New Tab] in the toolbar, select [New Task (flowchart)] or [New Subroutine (flowchart)].

3 Select commands from the Toolbox window and move them to the DriveProgramming Editor by
drag-and-drop.

On the upper left of each block placed on the Editor, the block number will appear after the com-
pilation is finished.

sweiboid peyomol4 buneasy g-y

Block numbers are the consecutive numbers starting with "0". A block number is given to each
block of the whole program.

Block numbers do not match the line numbers of the program converted to text.

4 Click the block to edit its properties.

In the Properties window, edit arguments that are associated with the block.

5 Connect the blocks according to the program sequence.

You can connect a block with another by dragging from one's orange-colored contact to
another's green-colored contact.

Edit user parameters in the Block Parameters window.

N O

Perform operations such as program compilation, transferring to the inverter, and data saving.
Execute compilation and check for any compilation errors in the program.
You can transfer the program to the inverter when the compilation is finished successfully.

To save the program, save the whole project. Or, you can save the program separately by using
the function that exports programs.
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4-6 Creating Text Programs

When you create a DriveProgramming program, you can select flowchart or text for each task or subroutine.

Follow the steps described below to create a text program.

1

2
3

Open the DriveProgramming Editor.

The DriveProgramming auxiliary windows (Toolbox, Block Parameters, Properties and Error
List tab) are displayed automatically.

From [New Tab] in the toolbar, select [New Task (text)] or [New Subroutine (text)].

There are three ways to edit text program codes:

* Manual typing

+ Calling the text command list (Ctrl + space)

» Dragging and dropping commands from Toolbox window

Set arguments of each command.

The required arguments are displayed with a green background for the commands that are
dragged and dropped from the Toolbox window and the commands selected from the text com-
mand list (Ctrl + space).

Set each argument to complete the command.

Each time you edit a command by manual typing, the popup support will appear to help you
complete the command. For details on each command, refer to Section 6 DriveProgramming
Commands.

You need not care about unnecessary lines and spaces when creating a program because they
will be deleted by program compilation.

Perform operations such as program compilation, transferring to the inverter, and data saving.
Execute compilation and check for any compilation errors in the program.

You can transfer the program to the inverter when the compilation is finished successfully.

To save the program, save the whole project. Or, you can save the program separately by using
the function that exports programs.
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4-7 Editing Transferred (Uploaded) Programs

You can edit the program which is transferred (uploaded) from the inverter.

Follow the steps described below to edit the program.

1 Open the DriveProgramming Editor.
The DriveProgramming auxiliary windows (Toolbox, Block Parameters and Properties) are dis-
played automatically.

2 Go online with the CX-Drive. From the Menu, select [Drive] - [Work Online]. Or, click the [Work
Online] icon in the CX-Drive toolbar.

3 Click the [Transfer from Drive] icon in the toolbar of the DriveProgramming Editor.

A program is transferred from the drive (inverter) and automatically displayed in the
DriveProgramming area of the DriveProgramming Editor.

sweibolid (papeojdn) pasiassuel] Buiipg /-

4 Edit the transferred (uploaded) program.
"Programs after compilation" are downloaded to the inverter.
Therefore, the transferred (uploaded) program will be displayed as a text program.

To display it as a flowchart program, click [Convert whole program to Flowchart] in the toolbar of
the DriveProgramming Editor and convert the program to flowchart.

5 Perform operations such as program compilation, transferring to the inverter, and data saving.
Execute compilation and check for any compilation errors in the program.
You can transfer the program to the inverter when the compilation is finished successfully.

To save the program, save the whole project. Or, you can save the program separately by using
the function that exports programs.

When the DriveProgramming programs exist, you can transfer them to/from the inverter by using
[Transfer to Drive] or [Transfer from Drive] icon in the CX-Drive toolbar. In this case, you need to select
"programs" when a message dialog appears and asks you whether to transfer the parameters, pro-
grams, or both.
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4-8 Saving Programs

There are two ways to save programs created with the DriveProgramming function as described below.

Select a way suitable for your purpose.

® Saving whole CX-Drive project

By saving the whole project created with the CX-Drive, you can save all drive data including the
DriveProgramming program.

Click [File] in the Menu bar, select [Save As] and enter the file name.

When a saved project is opened, the DriveProgramming program included in the project is automati-
cally loaded.

You can display the program by double-clicking the DriveProgramming in the Workspace and start the
DriveProgramming Editor.

S| Workspace1 - CX-Drive - Drivel - [Drive1 - [3G3RX-A4015-E1F-PRG44;

File Edit View Drive Tools Window Help

r ) mew Chrl m m & M &S
= Open... Cri+0 ,l B &
G Close |l )
Open Workspace, .. Chrly I
- Close Workspace P 1 00 _ DI

Save Workspace

Save bs Workspace. ., ) ) .
Drive Programming User parameters

H Save Chrl+5 lata
ﬁ Save all...
S print CHHP
& Prink Presiew L Inde: Description
Page Sekup...
& Fl Drive Programming User Para
Import..., & rlOz Drive Programming User Para
Export... & rioz Crive Programrming User Para
& Pl0d Drive Programming User Para
P105 Drive Pragramming User Para
Recent Workspaces 4 -Q - d - &
& Ploe Drive Programming User Para
Exit i rioy Drive Programming User Para
ITT @ Fios Drive Programming User Para
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® Saving DiveProgramming program by export
You can save a DriveProgramming program separately.

Click [Drive] in the Menu bar, select [Program] - [Export Program] and enter the file name. CX-Drive
separates the program from other drive information and saves the program only.

To import the exported program files into the CX-Drive, click [Drive] in the Menu bar, select [Program] -
[Import Program] and select the file name.

=l Workspace - CX-Drive - Drive1 - [Drivel - [3G3RX-A4015-E1F-PRG4445 Param

ile Edit Yiew Drive Tools Window Help
D& & @ O B M SO =
PR 8, sutodetect Ctrl+D |‘ A x >
E
i
i

8, autodetect Options

=2 Drivel (Off /& Work Online
I B Paramet P100 - Drive P1
+ @ Graphs
+ (o8] Status o ! .
¥ (& Monior | O Intalize... ing User parameters. Set rang
+- (B Settings
= Dirivve Pro
#-[] Para

T Task B Parameter Editor...

sweibolid Buireg g-

% Resek Selection Cription
. Reset Al

e Programming User Pararmeter 1101

Transfer ' e Programming User Parameter 02

Irmport Program _UD‘I

59 Alarms. .. oS
Expork Program i

J Real Time Trace. .. juos

Compile o7

Loz

o9

‘e Programming User Parameter U10

e Programming User Pararmeter 1111
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4-9 Transferring and Verifying Programs

Program transfer and verification are possible between the inverter and the DriveProgramming function
of the CX-Drive. At the same time, you can also execute parameter transfer and verification.

I Transfer (from PC to Inverter)

The created programs are compiled (program-checked) and transferred (downloaded) to the inverter if
there is no error.

From the [Drive] Menu, select [Transfer]- [To Drive] to transfer (download) data.

I Transfer (from Inverter to PC)

The programs and parameters in the inverter are transferred (uploaded) to the DriveProgramming.
From the [Drive] Menu, select [Transfer]- [From Drive] to transfer (upload) data.

I Verification (between PC and Inverter)

The DriveProgramming programs and parameters are compared with the data in the inverter.

From the [Drive] Menu, select [Transfer] - [Compare with Drive] to execute verification.

I Partial Transfer (from PC to Inverter)

From the [Drive] Menu, select [Transfer] - [Selection To Drive] to transfer (download) the selected data.

I Partial Transfer (from Inverter to PC)

From the [Drive] Menu, select [Transfer] - [Selection From Drive] to transfer (upload) the selected data.
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4-10 Executing Programs
(DriveProgramming Function Selection)

There are two ways to execute programs after you transferred (downloaded) them to the inverter as
described below.

I Executing Program via CX-Drive

Executing via CX-Drive is a convenient way to debug the created program.

Use ¥ icon in the toolbar of the DriveProgramming Editor to start the program. To stop the program,

use L icon. Note that executing program via the CX-Drive is enabled only when the following condi-
tions are met.

* When the CX-Drive is connected to the inverter.

Once the program is started, it does not stop even if the CX-Drive is disconnected. Therefore, when
executing the program, make sure that you can stop the inverter immediately by turning off the power
supply, etc.

* When the program in the CX-Drive matches the program in the inverter through verification after
compilation.

» The program stop is executed regardless of the program in the CX-Drive.

(uonoajag uonoung buiwweiboidaalg) sweiboud Buiynosaxgy gL-

I Executing Program in Applications

You execute the program by setting the inverter parameter, the EzSQ function enable (UE-02).

Once the program reaches "end" command after a series of processes was completed, the program is
not executed unless it is restarted.

To repeat the program, create a loop program so that the program does not reach “end” command.

If the program is stopped while the Motor is running, the Motor will be stopped according to the setting
for the STOP mode selection (AA115) (deceleration stop or free-run stop).

Parameter

No Function name Data Description
UE-02 | EzSQ Function Selec- | 00: Disabled Disables the DriveProgramming function.
tion Programs are not executed.

If you change the setting to 00 (Disabled)
during program execution, the program
will be stopped.

01: [PRG] terminal The DriveProgramming program is started
when the input terminal”" set to 99 (PRG)
is turned ON.

02: Always Starts the DriveProgramming program

automatically after the inverter power sup-
ply is turned on.

If you change the setting to 02 (Always)
while the program is stopped, the program
will be started.
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Par;n:eter Function name Data Description
CA-01to | Input terminals 1t0 9, |99: PRG When EzSQ function enable (UE-02) is set
CA-11 |Aand B to 01 ([PRG terminal] (Start/stop via input
terminal PRG), the program is started via the
input terminal with this setting.

*1. Input terminals are for 1 to 9, A and B.

Precautions for Safe Use

When the DriveProgramming program is stopped, the output controlled by the DriveProgram-
ming retains the status before the program stop.

For this reason, configure the system so that the stop of the DriveProgramming program in the
inverter can be detected by the DriveProgramming start signal and the alarm (trip) signal, and
the inverter's peripheral devices can be stopped safely.

|E| Precautions for Correct Use

The following are the status of function variables when the DriveProgramming program is
stopped. Take necessary measures in consideration of each status.

» For the output terminals (the inverter's actual output terminals), the status before the program
stop is retained.

However, the output terminals that are not set to MO1 to MO7 (general-purpose outputs of
the DriveProgramming) operate as the inverter's normal output terminals.

* When the DriveProgramming function is selected for the frequency reference, accelera-
tion/deceleration time or analog outputs, the set values for these functions before the pro-
gram stop are retained.

» The data of the user parameter variables, internal user variables and internal user contacts
before the program stop is retained.

» The status of the inverter's actual input terminals such as the input terminal and analog input
terminals is not retained but always updated.

» The data of the output variables (function bits such as RUN, FA1 and AL) and inverter moni-
tor variables is not retained but always updated according to the status of the inverter.

* Only the DriveProgramming's input variables (function bits such as FW, RV and CF1) and
timer variables are cleared at the same time as the program stop, and all data are changed to
zero.

When the DriveProgramming function is started/stopped through the CX-Drive, the value of the
inverter parameter, EzSQ function enable (UE-02) is temporarily changed to 02 (start) or 00
(stop) only in the RAM data.

Take the following measures after you started/stopped the DriveProgramming function through
the CX-Drive.

* Turn ON the power supply for the inverter again and return the value of UE-02 to that saved
in the EEPROM.

» Do not perform the following EEPROM saving operations before you turn ON the power sup-
ply for the inverter.

» Transferring (downloading) a part of parameters from the CX-Drive.
* Issuing the "enter" command via the Modbus communication or a communication.

When UE-02 is set to 02, stop the running program that was started at power ON before you
restart the program via the CX-Drive.

If any program that was started at power ON is running, the CX-Drive cannot restart the program.

In the CX-Drive, if you click the button to start the program when inverter is already in opera-
tion, the following message will be displayed in the final step.
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"The program is running, so it cannot be transferred to the drive."

If you click [OK] here, the program is started forcibly regardless of the operation status of the
inverter.

Before you start the program, check the status of the equipment and ensure safety.

(uonoajag uonoung buiwweiboidaalg) sweiboud Buiynosaxgy gL-
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4-11 Other Useful Functions

I Converting Flowchart to Text

There are two ways to convert flowchart programs to text programs.

Command Icon Description
Convert Flowchart to Text = Converts current flowchart task or subroutine to text.
=
Convert Whole Program Converts whole program to text.

|E| Precautions for Correct Use

* When a flowchart program is converted to a text program, the program is once compiled. If a

compilation error occurs, the conversion fails.

On the upper left of each block in the flowchart program, the block number will appear after
the compilation is finished.

Block numbers are the consecutive numbers starting with "0". A block number is given to
each block of the whole program.

Block numbers do not match the line numbers of the program converted to text.

I Converting Text to Flowchart

There are two ways to convert text programs to flowchart programs.

Command Icon Description
Convert Text to Flowchart Converts current text task or subroutine to flowchart.
Convert Whole Program Converts whole program to flowchart.
to Flowchart

El Precautions for Correct Use

* When a text program is converted to a flowchart program, the program is once compiled. If a

compilation error occurs, the conversion fails.

On the upper left of each block in the flowchart program, the block number will appear after
the compilation is finished.

Block numbers are the consecutive numbers starting with "0". A block number is given to
each block of the whole program.

Block numbers do not match the line numbers of the program converted to text.
Comments, alias definition, region definition, etc. created in the text program are deleted
when a compilation is performed for conversion. The operation does not change, however,
the forms and contents of the program are partially changed.

DriveProgramming User’s Manual (1622-E1)



4 DriveProgramming Editor

I Find and Replace Functions

Find and replace functions are only available in text programs. You can look for or replace any charac-
ter strings inside the text program by using the find and replace functions.

To use the Find function, click # icon or press the shortcut keys Ctrl + F and select [Find] tab.

To use the Replace function, click o) icon or press the shortcut keys Ctrl + F and select [Replace] tab.

Find and Replace window ind and Replace window

Find | peplace Find | Replace

suonound [nJasn OO Li-v

Find what: Find what:
Lack in: | All text tabs v Replace with:
Look in: |BlEEAEE v
+ | Find options « | Find cptions

’Repla:e AIIH Replace H Find |

Find Replace

I Adding Comments (Text Program)

You can add comments to text tasks or subroutines. You cannot add comments to flowchart programs.
To add a comment in a text line, type the comment after putting a' (single quote) mark. Comments are
displayed in green.

® Example
#alias global Time as U(1@) ' Timer time
#alias global AppTimer as TD(@) ' Timer TD(@)
#alias global Temp as UL(@5) ' Internal use

|17| Precautions for Correct Use

» The comments created in a text program are deleted when the program is transferred (down-
loaded) to the inverter or compiled for program conversion. To save the created comments,
save the program before you execute program compilation. You can save the program by
saving the whole project in the CX-Drive or export file of the program.

* In the verification process, the "program after compilation" is compared with the program
inside the inverter. Therefore, the comments, alias definitions, region definitions, etc. are not
verified.
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I Alias Definition (Text Program)

You can define aliases before the "entry" command in a task of the text program. You cannot define
aliases in a subroutine or flowchart program.

Alias definition refers to specifying names for parameters, variables, commands and numeric con-
stants.

By using the alias definition, you can handle these names specified in the program in the same way as
parameters, variables, commands and numeric values. This is useful for enhancing program readability.

* Local alias: you can use this definition with currently selected task or subroutine. You cannot use it
with other tasks or subroutines in the program. The format of the local alias definition in a task is
shown below.

#alias local alias as replacement

® Example

#alias local ON_ as 1

#alias local OFF_ as @

#alias local Monitor_1 as UMon{@)
#alias local MaxFrequency as A@e4
#alias local Count as U(@e@)
#alias local Dummy 1 as UL(@@)

entry

» Global alias: you can use this definition with all tasks and subroutines in the program. You can set
alias definitions in any of up to five tasks. The format of the global alias definition is shown below.

#alias global alias as replacement

® Example

#alias global const_10@ as 108
#alias global Acceleration as F@e2
#alias global Deceleration as F@e3z
#alias global Time as U(1@)

#alias global AppTimer as TD(@)
#alias global Temp as UL(@5)

entry

|E| Precautions for Correct Use

» The alias definition created in the text program is deleted when the program is compiled for
transferring (downloading) to the inverter or for program conversion. The specified names
are converted to the normal names and numeric values. To save the created alias definition,
save the program before you execute program compilation. You can save the program by
saving the whole project in the CX-Drive or export file of the program.

* In the verification process, the "program after compilation" is compared with the program
inside the inverter. Therefore, the comments, alias definitions, region definitions, etc. are not
verified.

+ For alias definitions, you cannot use the variables or commands that are already used. If you
do this, a compile error will be displayed.
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I Region Definition (Text Program)

You can define regions in tasks or subroutines of the text program. You cannot define regions in flow-
chart programs.

Region definition refers to dividing a program into groups of lines by specifying their areas.

By using the region definition, you can divide a program into parts and fold each of them in the display.
This helps the program look easy to read.

® Example

H#region Alias

#alias global const_10@ as 18@
#alias global Acceleration as Feaz
#alias global Deceleration as F@e3
#alias global Time as U(1@)

#alias global AppTimer as TD(@)
#alias global Temp as UL(@5)

suonound [nJasn OO Li-v

—#endregion

entry

H#region Start

nn
"
1

[

|E| Precautions for Correct Use

» The region definition created in the text program is deleted when the program is compiled for
transferring (downloading) to the inverter or for program conversion.
To save the created region definition, save the program before you execute program compi-
lation. You can save the program by saving the whole project in the CX-Drive or export file of
the program.

* In the verification process, the "program after compilation" is compared with the program
inside the inverter. Therefore, the comments, alias definitions, region definitions, etc. are not
verified.
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This section describes the user variables provided for DriveProgramming.

5-1 User Variables and User Parameters ................ ..., 5-2
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5-3 TimerVariables . . ....... ... i i e 5-10
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5-1 User Variables and User Parameters

The following variables are provided for creating programs: User parameter variables, internal user
variables, and internal user contacts.

Use these variables for the program user interface, initial data for calculation, data saving during calcu-
lation, data saving, etc.

I User Parameter Variables U(00) to U(63)

The DriveProgramming user parameter variables U(00) to U(63) are the unsigned 1-word variables.

The DriveProgramming user parameters U00 to U63 (UE-10 to UE-73) for the inverter correspond to
the DriveProgramming user parameter variables U(00) to U(63), respectively. Use these variables for
the following applications.

Application Description
User interface Use the variables as parameters to adjust calculation results. You can adjust
them using the inverter parameters (UE-10 to UE-73) according to the status
of application.
Initial data for calculation You can use the user parameter variables U(00) to U(63) as the variables for
calculation. The data of parameters UE-10 to UE-73 saved in the EEPROM
can be used as the initial data for calculation.

Data saving during calculation You can use the variables for saving data temporarily while the calculation is
in progress.
F i Defaul
un_c tion Description Data range efault Unit Data size R/W
variable data
U(00) to User parameter variable 0 to 65,535 0 - Unsigned R/W
U(63) (corresponding to UE-10 to UE-73) 1 word

* The data of the parameters UE-10 to UE-73 saved in the EEPROM are automatically set to the user
parameter variables U(00) to U(63) when the power is turned on.

* By monitoring the parameters UE-10 to UE-73, you can check the data of the user parameter vari-
ables U(00) to U(63) after the program execution is started. Note that the data displayed on the LCD
Operator is the data at the moment when it is displayed. To update the data, once display the param-
eter number and then display the data again.

* When you change the parameters UE-10 to UE-73 by the LCD Operator and press the Enter key, the
changed data is saved in the EEPROM and reflected in the current user parameter variables U(00) to
U(63). The data saved in the EEPROM is set to the variables U(00) to U(63) automatically when the
power supply is turned on again.

+ Even if the data of the user parameter variables U(00) to U(63) is changed in the program, the parame-
ters UE-10 to UE-73 is not saved in EEPROM.

El Precautions for Correct Use

When the DriveProgramming program is stopped, the data of the user parameter variables
before the program stop is retained. When the program execution is started again, the process
begins with the retained data.
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I Internal User Variables UL(00) to UL(15)

The DriveProgramming's internal user variables UL(00) to UL(15) are the signed 2-word variables.

Use these variables for saving data during calculations such as four arithmetic operations.

Fun-ctlon Description Data range Default Unit Data size R/W
variable data
UL(00) to | Internal user variable -2147483647 to 0 - Signed R/W

UL(15) | variables that correspond 2147483647 2 words
to UF-02 to UF-32

» Data saved in EEPROM of parameters UF-02 to UF-32 is set to EzSQ user parameter UL (00 to 15)
when the power supply is turned ON.

» Even when data of EzSQ user parameter UL (00 to 15) is changed on a program of the DrivePro-
gramming, parameters UF-02 to UF-32 are not in EEPROM.

» To move the upper word data of the internal user variables UL(00) to UL(15) to the 1-word size user
parameter variables U(00) to U(63), use the following operation.

Assign the positive upper word data: U(00) = UL(00)/65536

Assign the negative upper word data: U(00) = UL(00)/65535
The lower word data will move to U(00) when U(00) = UL(00) is executed.

siojawieled 19S pue so|qeLeA 19sn L-§

El Precautions for Correct Use

When the DriveProgramming program is stopped, the data of internal user variables before the
program stop is retained. When the program execution is started again, the process begins
with the retained data.

I Internal User Contacts UB(0) to UB(15)

The DriveProgramming's internal user contacts UB(0) to UB(15) are the bit-access variables.

Use these variables for saving data during bit operations.

You can also use the variable UBw as a word-access data which contains the internal user contacts
UB(0) to UB(15) in its lower byte.

Fun-ctlon Description Data range Default Unit Data size R/W
variable data

UB(0)to | Internal user contact 0: OFF 0 - bit R/W
UB(15) (bit access) 1: ON

* You can use the internal user contacts UB(0) to UB(15) as bit-size variables.
» UB(0) to UB(15) are cleared to zero when the power supply is turned ON.
Any data saving measure like EEPROM is not provided.
» To set initial data, create a program in which the initial data is set to UB(0) to UB(15).
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i Defaul
Fun_c tion Description Data range efault Unit Data size R/W
variable data
Ubw Internal user contact 0 to 255 0 - Unsigned R/W
(word access) 1 word

» The internal user contact (word access) UBw is a function to use the internal user contacts UB(0) to

UB(15) as a word-size variable.

» The internal user contacts UB(0) to UB(15) are set in the lower byte. For the upper byte data, zero is

read out. If any data is written to the upper byte, the data is ignored.

Bit 15|14 |13 12|11 |[10] 9| 8 |7 |6 |5 ]| 4] 3]2 0
Function | UB [ UB [ UB [ UB [ UB [ UB | UB [ UB [ UB [ UB |UB | UB|UB | UB | UB |UB
(1514 [(13) (12| (D (10| O | @) | (7)) | ®) | GO) | H [ B3) [ (@) | (1) | (O

|E| Precautions for Correct Use

When the DriveProgramming program is stopped, the data of internal user contacts before the
program stop is retained. When the program execution is started again, the process begins

with the retained data.
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5-2 Input/Output Terminal Variables

This section describes the variables provided for using the following inverter terminals for the
DriveProgramming function: Input terminals, output terminals, relay outputs, analog input terminals,
and analog output terminals. Use these variables as the interface between the inverter's peripheral
devices and the DriveProgramming function.

] input Terminal Variables X(00) to X(10)

You can use the inverter's input terminals as the input terminal variables X(00) to X(10) for the Drive-
Programming function by setting these input terminals to the general-purpose input MI1 to MI11.

When Xw variables are used, the input terminal variables X(00) to X(10) can be used as word access

so|qelieA [euiwsa] 3ndingandu) z-g

data.
Fun_ctlon Description Data range Default Unit Data size R/W
variable data
X(00) to Input terminal variable 0: OFF 0 - bit R
X(10) (bit access) 1: ON

* The status of the input terminals 1 to 9, A and B is captured and set as bit-size variables. This vari-
able is read-only.

* When the input terminals 1 to 9, A and B Selection (CA-01 to CA-11) are set to 86 to 96 (MI1 to MI11:
General-purpose input), the status of the input terminals 1 to 9, A and B is captured and set as the
input terminal variables X(00) to X(10) of the DriveProgramming.

Numbers are given to the input terminal variables X(00) to X(10) according to the numerical order of
the set general-purpose inputs MI1 to MI11, not the terminal numbers 1 to 9, A and B.

Function variable Input Terminal (CA-01 to CA-11)
X(00) 86: MI1
X(01) 87: MI2
X(02) 88: MI3
X(03) 89: Ml4
X(04) 90: MI5
X(05) 91: MI6
X(06) 92: MI7
X(07) 93: MI8
X(08) 94: MI9
X(09) 95: MI10
X(10) 95: MM
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F i Defaul
un_c tion Description Data range efault Unit Data size R/W
variable data
Xw Input terminal variable 0 to 65,535 0 - Unsigned R
(word access) 1 word

» The input terminal variable (word access) Xw is a function to use the input terminal variables X(00) to

X(10) as a word-size variable. This variable is read-only.

« The input terminal variables X(00) to X(10) are set to the bit 0 to 10. For the from bit 11 and unused
input terminal variables, zero is read out.

Bit 15 (1413|1211 |10] 9 [ 8 |7 |6 |5 |43 ][2[1]0
Funcon | X | X [ X [ X [ X | X | X | X | X [ X [ X[ X | X | X | X | X
(1510410302 | (DA O) [ B M 16 6| @ ]G ]1@]M]O

|E| Precautions for Correct Use

* When the DriveProgramming program is stopped, the status of the input terminal variables is
not retained but updated according to the status of actual input terminals.

* For Input terminal 1 to 9, A and B, when MI1 to MI11 (General-purpose input 1 to 11) is

selected, Input terminal [21 to 31] active state (CA-21 to CA-31) is set to NO or NC.

I Output Terminal Variables Y(00) to Y(06)

You can use the inverter's output terminals as the output terminals Y(00) to Y(06) for the DriveProgram-
ming function by setting the output terminals to the general-purpose outputs MO1 to MO?7.

When Yw variables are used, the output terminal variables Y(00) to Y(06) can be used as word access

data.
Fun_ctlon Description Data range Default Unit Data size R/W
variable data
Y(00) to Y(06) | Output terminal variable | 0: OFF 0 - bit R
(bit access) 1: ON

* You can control the status of the output terminals 11 to 15 and the relay output terminals (16, AL) as
bit-size variables.

* By setting the Output terminal 11 to 15 Selection (CC-01 to CC-05) or the Relay Output (16, AL)
Function Selection (CC-06, CC-07) to 69 to 75 (MO1 to MO7: General-purpose output), you can con-
trol the output terminals 11 to 15 or the relay output terminals (16, AL) as the output terminal vari-
ables Y(00) to Y(06) of the DriveProgramming. Numbers are given to the input terminal variables
Y(00) to Y(06) according to the numerical order of the set general-purpose inputs MO1 to MO7, not
the terminal numbers 11 to 15, 16 and AL.
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Function variable aeutlenninal
(CC-01 to CC-07)
Y(00) 69:MO1
Y(01) 70:M02
Y(02) 71:MO03
Y(03) 72:M0O4
Y(04) 73:MO5
Y(05) 74:MO6
Y(06) 75:MO7
Fun.ctnon Description Data range Default Unit Data size R/W
variable data
Yw Output terminal variable 0 to 65,535 0 - Unsigned R/W
(word access) 1 word

» The output terminal variables (word access) Yw is a function to use the output terminal variables Y(00)
to Y(06) as a word-size variable.

» The output terminal variables Y(00) to Y(06) are set in the bit 0 to 6. For the from bit 7 and unused
output terminal variables, zero is read out. If any data is written to the upper byte, the data is ignored.

Bit 15 14 [13[12 |11 | 10| 9 | 8 |7 | 6|5 ]4][3[2[1]0
Functon| Y [ Y Y | Y [|Y Y [Y[Y[Y|]Y]|]Y|]Y[|]Y|]Y]|Y]Y
(15114 [(13) (12| (D (0] ®) | B [ () [ 6) | O | @ [ G [ @) | (1)) (0

Precautions for Safe Use

When the DriveProgramming program is stopped, the output controlled by the DriveProgram-
ming retains the status before the program stop.

For this reason, configure the system so that the stop of the DriveProgramming program in the
inverter can be detected by the DriveProgramming start signal and the alarm (trip) signal, and
the inverter's peripheral devices can be stopped safely.

El Precautions for Correct Use

* When the DriveProgramming program is stopped, the data of the output terminal variables
before the program stop is retained. When the program execution is started again, the pro-
cess begins with the retained data.

However, the outputs with MO1 to MO7 (General-purpose output) not set for the
DriveProgramming are controlled as the inverter's output terminals independently of the
program.

+ If multiple tasks use the same terminal, the output status of the task which is executed last
will be effective. Considering safe control, we recommend you to avoid using multiple tasks
for control.

» For Output terminal 11 to 15, relay output terminal 16 and relay output terminal AL selection,
when MO1 to MO7 (General-purpose output 1 to 7) is selected, Output terminal [11 to 15]
active state (CC-11 to CC-15), Output terminal [16] active state and Output terminal [AL]
active state (CC-06, CC-07) are set to NO or NC.
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I Analog Input Terminal Variables XA(0) to XA(2)

You can use the inverter's frequency reference input (analog voltage input) Ai1 terminal and the fre-
quency reference input (analog current input) Ai2 terminal as the analog input terminal variables XA(0)
and XA(1) of the DriveProgramming function.

It is also possible to use the frequency reference auxiliary input (analog voltage input) Ai3 terminal as
the analog input terminal variable XA(2) of the DriveProgramming function.

You can continuously monitor the status of the analog inputs regardless of the parameter settings.

Fun.c tion Description Data range Default Unit Data size R/W
variable data
XA(0) 0to 10V /0to 20 mA 0 to 10,000 0 0.01% Unsigned R
(Ai1 terminals) 1 word

XA(1) | 0to 10 V /0 to 20 mA

(Ai2 terminals)
XA(2) -10to 10V -10,000 to 10,000 Signed
1 word

(Ai3 terminals)

» The analog input terminal variables XA(0) and XA(1) are unsigned 1-word variables, and XA(2) is a
signed 1-word variable. This variable is read-only.

» The variables are displayed in increments of 0.01% as a percentage of the maximum analog input
10 V or 20 mA.

* You can allocate inverter functions to the analog input terminals with the inverter parameters as
shown below. Select a function in each parameter.
If you use the analog input terminals only for the DriveProgramming, do not select the analog input
terminal in the following parameters: (AA101, AH-51, AH-70, AA101, AA102, bA110, Ad-01)

» To adjust the analog inputs, use the following inverter parameters: (Ai1: Cb-03 to Cb-07, Ai2: Cb-13
to A105, Cb-13 to Cb-17 and Ai3: Cb-23 to Cb-26).

|E| Precautions for Correct Use

When the DriveProgramming program is stopped, the status of the analog input terminal vari-
ables is not retained but updated according to the status of actual input terminals.

I Analog Output Terminal Variables YA(0) to YA(2)

You can use the inverter's digital output (PWM output) FM terminal and the analog output (voltage out-
put) Ao1 terminal as the analog output terminal variables YA(0O) and YA(1) of the DriveProgramming
function.

For the 3G3RX2 Series Inverters, it is also possible to use the analog output (current output) Ao2 terminal
as the analog output terminal variables YA(2) of the DriveProgramming function.

You can continuously monitor the status of the analog outputs regardless of the parameter settings.

To control the analog outputs via the DriveProgramming function, select DriveProgramming for the set-
ting of the inverter parameters, [FM] monitor output selection (Cd-03), [Ao1] monitor output selection
(Cd-04) and [Ao2] monitor output selection (Cd-05).

Fun.c tion Description Data range Default Unit Data size R/W
variable data
YA(0) FM terminal 0 to 10,000 0 0.01% Unsigned R/W
YA(1) Ao1 terminals 1 word
YA(2) Ao2 terminals

» The analog output terminal variables YA(0) to YA(2) are unsigned 1-word variables.
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+ Set the variables in increments of 0.01% as a percentage of the maximum output duty, 10 V or 20 mA.

* When you set DriveProgramming for the setting of the inverter parameters, [FM] monitor output selec-
tion (Cd-03), [Ao1] monitor output selection (Cd-04) and [Ao2] monitor output selection (Cd-05), the
analog output terminal can be controlled via DriveProgramming function. Even if you do not select
DriveProgramming for the parameters, it is possible to monitor the status of the analog output termi-

nals.
Function variable Parameter Setting

YA(00) Set [FM] monitor output selection (Cd-03) to 0 to 65535 (register No. for d, F-
code).

YA(01) Set [Ao1] monitor output selection (Cd-04) to 0 to 65535 (register No. for d, F-
code).

YA(02) Set [Ao2] monitor output selection (Cd-05) to 0 to 65535 (register No. for d, F-
code).

» Use the inverter parameters (Cd-14, Cd-24, Cd-34, Cd-23, Cd-33) to adjust analog output.

|E| Precautions for Correct Use

» When the DriveProgramming program is stopped, the data of the analog output terminal vari-
ables before the program stop is retained. When the program execution is started again, the
process begins with the retained data. However, the outputs with the DriveProgramming not
set are controlled as the inverter's analog outputs independently of the program.

» The digital output (PWM output) FM terminal provides PWM signal outputs.

The terminal outputs the value of 0.00 to 100.00% (variable) as the pulse width (duty ratio
t/T) in a 6.4 ms cycle.

so|qelieA [euiwsa] 3ndingandu) z-g

PWM output

[

Cycle T: Constant (6.4 ms)
Duty ratio t/T: Variable
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5-3 Timer Variables

This section describes the timer variables provided for the DriveProgramming's timer control commands.

| Timer Variables TD(0) to TD(15)

These are the timer counter variables and the timer output contacts used in the timer control com-
mands of the DriveProgramming.

When the timer output contact is specified in the timer control command “delay on/off” or “timer set”, the
timer counter variable corresponding to the specified contact starts counting. When the counter
reaches the specified value, the timer output contact is turned ON.

Fun_c tion Description Data range Default Unit Data size R/W
variable data

TD(0) to | Timer output contact 0: OFF 0 - bit R
TD(15) (bit access) 1: ON

» The timer output contacts TD(0) to TD(15) are bit-size variables. This variable is read-only.

* When the program is started, the values of the timer output contacts TD(0) to TD(15) are cleared to
zero.

» The timer output contacts TD(0) to TD(15) start their operation after they are specified in the “delay
on/off” command or the “timer set” command. TD(0) to TD(15) are set to 0 (OFF) when the corre-
sponding timer counter variables are cleared to zero. When the timer counter variable reaches the
specified value, the contact is set to "1" (ON) and the status is retained. If the “timer off” command is
executed, the status of TD(0) to TD(15) are cleared to zero.

F i Defaul
un_c tion Description Data range efault Unit Data size R/W
variable data
TDw Timer output contact 0to 255 0 Unsigned R
(word access) 1 word

» The timer output contact (word access) TDw is a function to use the timer output contacts TD(0) to
TD(15) as a word-size variable. This variable is read-only.

» The timer output contacts TD(0) to TD(15) are set in the lower byte. Zero is read out for upper byte
data.

Bit 15 |14 [13 |12 |11 [ 10| 9 | 8 | 7 | 6 [ 5 | 4 [ 3] 2| 1][0
Function | TD [ TD [ TD | TD [ TD [ TD [ TD [ TD | TD [ TD [ TD [ TD [ TD | TD | TD | TD
(159032 0] O [ @) |16 16 |]@ |16 ]3] M]0

El Precautions for Correct Use

If the DriveProgramming program is stopped, the data of the timer counter variables and the
timer output contacts is not retained but cleared to zero.
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I Timer counter TC(0) to TC(15)

These are the timer counter variables used in the timer control commands of the DriveProgramming.
The count data for the timer can be read.

When the variables are not used in the timer control commands, they are activated as the free running

counters.
Fun-ctlon Description Data range Default Unit Data size R/W
variable data
TC(0) to Timer counter 0 to 2,147,483,646 0 10 ms Unsigned R
TC(15) 2 word

» Timer counter TC (0) to TC (15) is unsigned 2 word variables.

* When the variables are not used in the timer control commands, they are activated as the free run-
ning counters that count up at 10 ms cycles at the same time of the start of a program of the Drive-
Programming.

* When the timer start command (timer set) and the delay command (delay on/off) are executed, the
timer counter variables are activated as a timer counter for the specified timer contact outputs. When
the commands are executed, the variables are cleared to zero. After a count up to the specified time,
it stops.

* When the timer stop command (timer off) is executed, the variables are cleared to zero.

sajqeliep Jowll €-G

El Precautions for Correct Use

When a program of DriveProgramming stops, the timer counter variables and the timer output
contacts are not retained and the variables are cleared.
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5-4

Inverter Setting Variables

This section describes the variables provided for setting inverter's frequency reference and accelera-
tion/deceleration time.

Use these variables to control the inverter via the DriveProgramming program.

I Frequency Reference Variable SET-Freq

When you directly control the frequency reference by the DriveProgramming function, set the Main
speed input source selection [AA101] to 14 (Program function) to enable the frequency reference vari-
able SET-Freq.

Fun_c tion Description Data range D Unit Data size R/W

variable data

SET-Freq | Frequency reference variable 0 to 59,000 0 0.01 Hz Unsigned R/W
1 word

» The frequency reference variable SET-Freq is an unsigned 1-word variable.
+ The variable is enabled only when you set the Main speed input source selection to 14 (Program func-
tion).

Set in the 1st/2nd Main speed input source selection (AA101/AA201).
Allocate 24 (SET 2nd control) to Input 1 to 9, A and B to switch the control.

» The frequency reference variable SET-Freq is cleared to zero when the power supply is turned ON.
Any data saving measure like EEPROM is not provided.
» To set initial data, create a program in which the initial data is set to SET-Freq.

» The range of frequency that the inverter can actually output is from the Minimum frequency adjust-
ment, 1st-motor (Hb130) to the maximum frequency.

If the set data is out of range, the inverter operates as follows.
* Less than Minimum frequency adjustment, 1st-motor (Hb130)

When Control mode selection (AA121) is set to 09 (Zero-Hz range sensorless vector control) and 10
(Vector control with sensor (IM)), the Minimum frequency adjustment, 1st-motor (Hb130) is disabled
and the specified frequency is output.

* More than maximum frequency

Limits the frequency reference to the value set in the 1st/2nd Maximum Frequency
(Hb105/Hd105/Hb205/Hd205).

* You can monitor the frequency reference set in the frequency reference variable SET-Freq by using
the inverter's parameter Main Speed reference monitor (FA-01).

|E| Precautions for Correct Use

When the DriveProgramming program is stopped, the data of the frequency reference variable
before the program stop is retained. When the program execution is started again, the process
begins with the retained data.
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I Acceleration/deceleration Time Variables ACCEL and DECEL

When you directly control the acceleration/deceleration time of the frequency reference by the
DriveProgramming function, set the inverter's parameter Acceleration/Deceleration Time Input Type
(AC-01) to 04 (DriveProgramming) to enable the acceleration time variable ACCEL and the
deceleration time variable DECEL.

Fun_ctlon Description Data range 2Tl Unit Data size R/W
variable data
ACCEL Acceleration time variable | 0 to 360,000 Parameter 0.01 Unsigned R/W
DECEL Deceleration time variable Setting second 2 words

» The acceleration time variable ACCEL and the deceleration time variable DECEL are enabled only
when you set the Acceleration/Deceleration Time Input Type (AC-01) to 04 (DriveProgramming).

» Only when the program is started for the first time after the power supply is turned ON, the value set
in the inverter's acceleration/deceleration time parameters are set for the DriveProgramming's accel-
eration time variable ACCEL and deceleration time variable DECEL.

The acceleration/deceleration time for the 1st/2nd Acceleration Time 1 (AC120/AC220) and the
1st/2nd Deceleration Time 1 (AC122/AC222) are set according to the 1st/2nd control selection.

* The data set in the acceleration time variable ACCEL and deceleration time variable DECEL are not
saved in the EEPROM.

» The internal processing for the acceleration/deceleration time is performed in 40 ms cycles. Even if
the value of the acceleration time variable ACCEL or the deceleration time variable DECEL is
changed in the program, it takes up to 40 ms until the change is reflected in operation.

+ In the following cases, the data that is set in the program is not reflected and the previously set data
is used for operation: the data set for the acceleration time variable ACCEL or the deceleration time
variable DECEL is out of range, or 0 is set for the 3G3RX2 Series Inverter.

El Precautions for Correct Use

When the DriveProgramming program is stopped, the data of the acceleration time variable
ACCEL and deceleration time variable DECEL before the program stop is retained. When the
program execution is started again, the process begins with the retained data.
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5 DriveProgramming User Variables

5-5

Inverter Monitor Variables

You can use the inverter's internal monitor function and status monitor function as the variables of the
DriveProgramming function.
For details on each monitor function, refer to the High-function General-purpose Inverter RX2 Series User's
Manual (1620).
Note that the data unit used for the inverter may be different from that for DriveProgramming. Be sure to
use the following units.

Fun_c tion Description Data range Default Unit Data size R/W
variable data
FM Output Frequency Monitor 0 to 59,000 - 0.01 Hz Unsigned R
(dA-01) 1 word

Use this function to monitor the inverter output frequency. The monitored data is equivalent to the data
of the Output Frequency Monitor (dA-01). This variable is read-only.

Fun.c tion Description Data range Default Unit Data size R/W
variable data
lout Output Current Monitor 0 to 65,535 - 0.1% Unsigned R
(dA-02) 1 word

Use this function to monitor the inverter output current. The monitored data is equivalent to the data of
the Output Current Monitor (dA-02). The data is displayed in increments of 0.1% as a percentage of the
rated current of the inverter. This variable is read-only.

Fun.c tion Description Data range Default Unit Data size R/W
variable data
Dir RUN Direction Monitor 00: Stopped - - Unsigned R
(dA-03) 01: 0 Hz output 1 word

02: Normal rota-
tion in pro-
cess

03: Reverse rota-
tion in pro-
cess

Use this function to monitor the operation direction of the inverter. The monitored data is equivalent to
the data of the RUN Direction Monitor (dA-03). This variable is read-only.

Fun_c tion Description Data range Default Unit Data size R/W
variable data
PID-FB PID Feedback Data Monitor | -10,000 to 10,000 - 0.01% Signed R
(db-30) 2 words

Use this function to monitor the PID feedback value. The monitored data is equivalent to the data of the
PID Feedback Value Monitor (db-30). This variable is read-only.

Fun.c tion Description Data range Default Unit Data size R/W
variable data
F-CNV Output Frequency Conver- 0 to 5,900,000 - 0.01 Unsigned R
sion Monitor (dA-06) 2 words

Use this function to monitor the output frequency after conversion. The monitored data is equivalent to

the data of the Output Frequency Monitor (After Conversion) (dA-06). This variable is read-only.

DriveProgramming User’s Manual (1622-E1)



5 DriveProgramming User Variables

Fun.ctnon Description Data range Default Unit Data size R/W
variable data
Tmon Output Torque Monitor —-10,000 to 10,000 - % Signed R
(dA-17) 1 word

Use this function to monitor the output torque. The monitored data is equivalent to the data of the Out-
put Torque Monitor (dA-17). This variable is read-only.

Fun_ctlon Description Data range Default Unit Data size R/W
variable data
Vout Output Voltage Monitor 0 to 8,000 - 01V Unsigned R
(dA-18) 1 word

Use this function to monitor the output voltage. The monitored data is equivalent to the data of the Out-
put Voltage Monitor (dA-18). This variable is read-only.

[3,]

&

5
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Fun-ctlon Description Data range Default Unit Data size R/W s
variable data =
Power Input Power Monitor 0 to 60,000 - 0.1 kW Unsigned R g..-
(dA-30) (132 kW or less) 1 word <

0 to 20,000 =

(160 kW or more) %

(7]

Use this function to monitor the input power. The monitored data is equivalent to the data of the Input
Power Monitor (dA-30). This variable is read-only.

Fun.ctlon Description Data range Default Unit Data size R/W
variable data
RUN-Time | Cumulative Operating 0 to 1,000,000 - Time Unsigned R
Hours Monitor During 2 words
RUN (dC-22)

Use this function to monitor the total operation time. The monitored data is equivalent to the data of the
Total RUN Time Monitor (dC-22). This variable is read-only.

F i Defaul
un.ctnon Description Data range efault Unit Data size R/W
variable data
ON-Time | Cumulative power-on time 0 to 1,000,000 - Time Unsigned R
(dC-24) 2 words

Use this function to monitor the total power ON time. The monitored data is equivalent to the data of the
Cumulative power-on time (dC-24). This variable is read-only.

F i Defaul
un_ctlon Description Data range efault Unit Data size R/W
variable data
PlsCnt Pulse counter monitor 0 to 2,147,483,647 - - Signed R
(dA-28) 2 words

The DriveProgramming's user monitor variables UMon(0) to UMon(4) are the signed 2-word variables.
If any data is set in the user monitor variables UMon(0) to UMon(4) in the DriveProgramming program,
the data can be displayed through the inverter's user monitor parameters (db-08, db-10, db-12, db-14,
db-16). Use this function to externally display the calculation status of the program.
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Fun_c tion Description Data range Default Unit Data size R/W
variable data
POS Current Position Monitor In the case of - - Signed R
(dA-20) AA121=10 and 2 words

AA123=03, data
range -2147483648
to 2147483647.
In the case of the
condition men-
tioned above, data
range -536870912
to 536870911

Use this function to monitor the current position. The monitored data is equivalent to the data of the
Current Position Monitor (dA-20).

Fun.c tion Description Data range Default Unit Data size R/W

variable data

ERR-CNT | Trip Count monitor 0 to 65,535 - Times Unsigned R
1 word

(dE-01)

Use this function to monitor the inverter's total number of faults. The monitored data is equivalent to the
data of the Fault Counter. This variable is read-only.

Fun_c tion Description Data range Default Unit Data size R/W
variable data

ERR(1) to | Trip monitor 1 Factor to 0 to 255 - - Unsigned R
ERR(10) | Trip monitor 10 Factor 1 word

Use this function to monitor the data of the last six trips of the inverter. The monitored data is equivalent
to the data of the Fault Monitor 1 to 10. This variable is read-only. Contents about trip are figures (***) in
trip factor (E***) displayed on Trip History of LCD operator.

Fun.c tion Description Data range Default Unit Data size R/W

variable data

RETRY(1) | Retry monitor 1 Factor to 0 to 255 - - Unsigned R
to (10) Retry monitor 10 Factor 1 word

The last 10 retry factors for an inverter can be monitored. The details about the monitor correspond to
retry monitor 1 to 10 factor. This variable can be only read.

The contents are figures (***) in retry factor (r***) displayed on Retry History of LCD operator.

Fun.c tion Description Data range Default Unit Data size R/W
variable data
DCV DC Voltage Monitor 0 to 10,000 - 0.1V Unsigned R
(dA-40) 1 word

Use this function to monitor the inverter's internal DC voltage. The monitored data is equivalent to the
data of the DC Voltage Monitor (dA-40). This variable is read-only.
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Function

variable Description

Data range

Default
data

Unit

Data size

STATUS Inverter status monitor

0: Initialization

-

N o g A 0w

: Ground fault

selection

: Stop
: Run standby

: Run preparation

Run

: Stop standby
: Retry standby
: Retry

Unsigned
1 word

Use this function to monitor the inverter's status.
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5-6

Input Variables

You can execute the functions allocated to the input terminals by the DriveProgramming program. The
following variables correspond to the functions which can be allocated to the input terminals.

If any of the variables is set to 1 (ON), the corresponding function is enabled in the same way as when
the input terminal is turned ON.

If any of the variables is set to 0 (OFF), the corresponding function is disabled. You can execute the
functions by the program even if you do not allocate the functions to the Input Terminal Selection
(CA-01 to CA-01). The Reference column in the following table shows the function setting data for the
inverter. For details on each function, refer to the High-function General-purpose Inverter RX2 Series
User's Manual (1620).

® Example
If you set FW (forward) to 1, the forward RUN command is executed.
FW: = 1 the inverter starts forward operation.

FW: = 0 the inverter stops forward operation and starts deceleration.

El Precautions for Correct Use

« If the DriveProgramming program is stopped, the data of the input variables is not retained
but cleared to zero.

» The variable FW (forward) and RV (reverse) are enabled only when the inverter's RUN Com-
mand Selection (AA111) is set to 00 (FW/RV terminal). The inverter does not operate with
other setting options.

» Even if you set the variable FW (forward) or RV (reverse) to 1 immediately after turning on
the power supply, the setting is ignored and neither forward or reverse operation is per-
formed. Set 0, and then set 1 again. To avoid this operation, create a program that has one
second of wait time after turning on the power supply, with such as “wait” command.

» The relationship between the inverter's input terminal function set in the Input Terminal
Selection and the input variable is logical OR.

Function variable Description R/W Reference
no Without allocation R/W CA-01to CA-11=0
FW Normal rotation R/W CA-01to CA-11 =1
RV Reverse rotation R/W CA-01to CA-11=2
CF1 Multistage speed 1 R/W CA-01to CA-11=3
CF2 Multistage speed 2 R/W CA-01to CA-11 =4
CF3 Multistage speed 3 R/W CA-01to CA-11=5
CF4 Multistage speed 4 R/W CA-01to CA-11=6
SF1 to SF7 Multistage speed bit 1 to 7 R/W CA-01to CA-11 =710 13
ADD Addition of frequency R/W CA-01to CA-11 =14
SCHG Switching of command R/W CA-01to CA-11 =15
STA 3-wire starting up R/W CA-01to CA-11 =16
STP 3-wire stopping R/W CA-01 to CA-11 =17
F/IR 3-wire normal and reverse R/W CA-01to CA-11 =18
AHD Retention of analog command R/W CA-01to CA-11 =19
FUP Acceleration through remote operation R/W CA-01to CA-11 =20
FDN Deceleration through remote operation R/W CA-01 to CA-11 = 21
ubC Clearing of remote operation data R/W CA-01 to CA-11 =22
F-OP Forced switching of command R/W CA-01 to CA-11 =23
SET Second control R/W CA-01to CA-11 =24
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Function variable Description R/IW Reference
RS Reset R/W CA-01 to CA-11 =28
JG Jogging R/W CA-01 to CA-11 =29
DB Braking with external direct current R/W CA-01 to CA-11 =30
2CH 2-step acceleration/deceleration R/W CA-01to CA-11 =31
FRS Free-run stop R/W CA-01 to CA-11 = 32
EXT External abnormality R/W CA-01 to CA-11 =33
USP Prevention of power restoration restarting R/W CA-01to CA-11 =34
Cs Commercial switch R/W CA-01to CA-11 =35
SFT Soft-lock R/W CA-01 to CA-11 =36
BOK Brake check R/W CA-01 to CA-11 =37
OLR Switching of overload limit R/W CA-01 to CA-11 =38
KHC Clearing of integrated input power R/W CA-01 to CA-11 =39
OKHC Clearing of integrated output power R/W CA-01 to CA-11 =40
PID PID1 disabled R/W CA-01 to CA-11 =41 o
PIDC Resetting of PID1 integration R/W CA-01to CA-11 =42 S
PID2 PID2 disabled R/W CA-01to CA-11 =43 -§
PIDC2 Resetting of PID2 integration R/W CA-01to CA-11 =44 ;<'
PID3 PID3 disabled R/W CA-01to CA-11 =45 =
PIDC3 Resetting of PID3 integration R/W CA-01 to CA-11 =46 z
PID4 PID4 disabled R/W CA-01 to CA-11 =47 °
PIDC4 Resetting of PID4 integration R/W CA-01to CA-11 =48
SVC1 to SVC4 PID1 multistage target value 1 to 4 R/W CA-01 to CA-11 =51 to 54
PRO Switching of PID gain R/W CA-01 to CA-11 =55
PIO1 Switching of PID output R/W CA-01 to CA-11 =56
PIO2 Switching of PID output 2 R/W CA-01 to CA-11 =57
SLEP Satisfaction of SLEEP condition R/W CA-01 to CA-11 =58
WAKE Satisfaction of WAKE condition R/W CA-01 to CA-11 =59
TL Validation of torque limit R/W CA-01 to CA-11 =60
TRQ1 Torque limit switchover 1 R/W CA-01 to CA-11 =61
TRQ2 Torque limit switchover 2 R/W CA-01 to CA-11 =62
PPI PPI control switch R/W CA-01 to CA-11 =63
CAS Control gain switch R/W CA-01 to CA-11 =64
SON Servo-on R/W CA-01 to CA-11 =65
FOC Auxiliary excitation R/W CA-01 to CA-11 =66
ATR Validation of torque control R/W CA-01 to CA-11 =67
TBS Validation of torque bias R/W CA-01 to CA-11 =68
ORT Orientation R/W CA-01 to CA-11 =69
LAC Cancellation of LAD R/W CA-01to CA-11=T71
PCLR Clearing of positional deviation R/W CA-01to CA-11 =72
STAT Permission to inputting of Pulse string posi- | R/W CA-01to CA-11 =73
tion command
PUP Addition of positional bias R/W CA-01to CA-11 =74
PDN Subtraction of positional bias R/W CA-01to CA-11 =75
CP1 to CP4 Positional command selection 1 to 4 R/W CA-01to CA-11 =760 79
ORL Origin limit signal R/W CA-01 to CA-11 =80
ORG Return-to-origin start up signal R/W CA-01 to CA-11 = 81
FOT Stopping of normal rotation driving R/W CA-01 to CA-11 =82
ROT Stopping of reverse rotation driving R/W CA-01 to CA-11 =83
SPD Switching of speed position R/W CA-01to CA-11 =84
PSET Presetting of positional data R/W CA-01 to CA-11 =85
MI1 to MI11 General purpose input 1 to 11 R/W CA-01 to CA-11 = 86 to 96
PCC Clearing of pulse counter R/W CA-01 to CA-11 =97
ECOM Starting up of EzZCOM R/W CA-01 to CA-11 =98
PRG Starting of EzSQ program R/W CA-01 to CA-11 =99
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5-20

Function variable Description R/W Reference
HLD Stopping of acceleration/deceleration R/W CA-01 to CA-11 =100
REN Operation permission signal R/W CA-01 to CA-11 =101
DISP Fixation of display R/W CA-01 to CA-11 =102
PLA Pulse string input A R/W CA-01 to CA-11 =103
PLB Pulse string input B R/W CA-01 to CA-11 =104
EMF Emergency forced operation R/W CA-01 to CA-11 =105
COK Contactor check signal R/W CA-01 to CA-11 =107
PLZ Pulse string input Z R/W CA-01 to CA-11 =109
TCH Teaching signal R/W CA-01 to CA-11 =110
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5-7 Output Variables

You can execute the functions which can be allocated to the output terminals by using the DrivePro-
gramming program. The following variables correspond to the functions which can be allocated to the
output terminals.

Setting each variable to 1 (ON) or 0 (OFF) causes the same operation as when the output function
turns the output terminal ON/OFF. You can monitor the status on the program even if you do not set
each function in the parameters Output Terminal Selection (CC-01 to CC-05) or Relay Output (16C, AL)
Function Selection (CC-06, CC-07). The Reference column in the following table shows the function
setting data for the inverter. For details on each function, refer to the High-function General-purpose
Inverter RX2 Series User's Manual (1620).

El Precautions for Correct Use

a
~
When the DriveProgramming program is stopped, the status of the output variables is not o
retained but updated according to the actual function status. ";
)
Function variable Description R/W Reference %
- Without allocation R CC-01to CC-07=0 ?
RUN During operation R CC-01to CC-07 =1
FA1 When the constant speed is attained R CC-01to CC-07 =2
FA2 Equal to or above the set frequency R CC-01to CC-07=3
FA3 Set frequency match R CC-01to CC-07 =4
FA4 Equal to or above the set frequency 2 R CC-01to CC-07 =5
FA5 Set frequency match 2 R CC-01to CC-07 =6
IRDY Operation ready completion R CC-01t0o CC-07 =7
FWR During normal rotation operation R CC-01to CC-07 =8
RVR During reverse rotation operation R CC-01to CC-07 =9
FREF Frequency command panel R CC-01to CC-07 =10
REF Operation command panel R CC-01to CC-07=11
SETM Second control under selection R CC-01to CC-07 =12
OPO Optional output R CC-01to CC-07 =16
AL Alarm signal R CC-01 to CC-07 =17
MJA Severe failure signal R CC-01to CC-07 =18
oTQ Excessive torque R CC-01to CC-07 =19
IP During instantaneous power failure R CC-01 to CC-07 = 20
uv Under insufficient voltage R CC-01to CC-07 =21
TRQ During torque limitation R CC-01to CC-07 = 22
IPS During power failure deceleration R CC-01to CC-07 =23
RNT RUN time elapsed R CC-01to CC-07 =24
ONT Power ON time elapsed R CC-01 to CC-07 = 25
THM Electronic thermal warning (motor) R CC-01to CC-07 = 26
THC Electronic thermal warning (inverter) R CC-01 to CC-07 = 27
WAC Capacitor life advance notice R CC-01to CC-07 =29
WAF Fan life advance notice R CC-01 to CC-07 = 30
FR Operation command signal R CC-01 to CC-07 = 31
OHF Cooling fin heating advance notice R CC-01 to CC-07 = 32
LOC Low current signal R CC-01 to CC-07 = 33
LOC2 Low current signal 2 R CC-01 to CC-07 = 34
oL Overload advance notice R CC-01 to CC-07 = 35
oL2 Overload advance notice 2 R CC-01 to CC-07 = 36
BRK Brake release R CC-01 to CC-07 = 37
BER Brake abnormality R CC-01 to CC-07 = 38
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Function variable

Description

Reference

CON Contactor control CC-01 to CC-07 = 39
VAS] 0 Hz detection signal CC-01 to CC-07 = 40
DSE Excessive speed deviation CC-01to CC-07 =41
PDD Excessive positional deviation CC-01to CC-07 =42
POK Positioning completed CC-01to CC-07 =43
PCMP Pulse count compare-match output CC-01to CC-07 =44
oD PID excessive deviation CC-01to CC-07 =45
FBV PID feedback comparison CC-01to CC-07 = 46
OoD2 PID2 excessive deviation CC-01 to CC-07 =47
FBV2 PID2 feedback comparison CC-01to CC-07 =48
NDc Communication disconnection CC-01 to CC-07 = 49
Ai1Dc to Ai3Dc Analog disconnection Ai1 to 3 CC-01 to CC-07 = 50 to 52

WCAI1 to WCAI3

Window comparator Ai1 to 3

CC-01 to CC-07 = 56 to 58

LOG1 to LOG7

Result of logical operation 1 to 7

CC-01 to CC-07 =62 to 68

pelisiipviipvlipeiipipvielipsiipvlipdipeliesiipvlpiipelpip el vl el )

MO1 to MO7 General purpose output 1to 7 CC-01to CC-07=69to 75
EMFC Forced operation in process signal CC-01to CC-07 =76
EMBP During-bypass-mode signal CC-01to CC-07 =77
LBK LCD Operator battery insufficient CC-01 to CC-07 = 80
ovs Excessive voltage of accepted power CC-01 to CC-07 = 81
ACO to AC3 Alarm code bit 0 to 3 CC-01to CC-07 = 84 to 87
OoD3 PID3 excessive deviation CC-01 to CC-07 = 89
FBV3 PID3 feedback comparison CC-01to CC-07 =90
OD4 PID4 excessive deviation CC-01to CC-07 =91
FBV4 PID4 feedback comparison CC-01to CC-07 =92
SSE PID soft start abnormality CC-01 to CC-07 =93
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I

This section describes the commands provided for DriveProgramming.

6-1 Command Categories .............iiiiiiineenenrnnnnnnnenenenns 6-2
6-2 Command Format .......... ... ... .. it iiiiaiinnnnnns 6-3
6-3 Command LList .......... ...t i 6-4
6-4 Program ControlCommands ..............c.oitiiiirrnnnnrnnnnns 6-10
6-5 Arithmetic Operation and Logical Operation Commands ............ 6-23
6-6 /O ControlCommands .............cciiiiiiinnrnnnnrnnnnennnns 6-36
6-7 TimerControlCommands .............. ... iiiiiiinnnnnnnnn. 6-47
6-8 Parameter ControlCommands .............. ... iiiiiiinnnnnnn. 6-53
6-9 Inverter ControlCommands ............. ... iiiiiininnnrnnnnnn 6-57
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6-1

Command Categories

The commands are divided into the following categories.

Program control commands

Arithmetic operation and logical operation commands
I/O control commands

Timer control commands

Parameter control commands

Inverter control commands
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6-2 Command Format

6 DriveProgramming Commands

Each command consists of the command and its arguments (0 up to 5).

An example is shown below.

Command Argument1 | Argument2 | Argument3 | Argument4 | Argument5 Description
entry Indicates the begin-
ning of the program.
If there is no argument, the cell is blank.
Command Argument1 | Argument2 | Argument3 | Argument4 | Argument 5 Description
wait <wait time> <wait time>

Waits for (wait time x
0.01) seconds.

There is one argument for the “wait” command. In this argument, input a wait time (variable or constant).

Command

Argument1 | Argument2 | Argument 3

Argument 4

Argument 5

Description

while

<condition>

Executes <command
set> while <condition>
is met.

<command set>

The command set that
is executed while
<condition> is met.

wend

Goes to the “while”
(loop).

For the “while” command, set a condition in the argument. (For details, refer to Conditions on page 6-6.)

Between “while” and “wend”, write the command set that is executed while <condition> is met.
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6-3 Command List

I Program Control Commands

Command

Argument 1

Argument 2

Argument 3

Argument 4

Argument 5

Description

entry

Indicates the begin-
ning of the task.

end

Indicates the end of
the task.

call

<subroutine>

Jumps to <subrou-
tine>.

sub

<subroutine>

Indicates the begin-
ning of the subroutine.

end sub

Indicates the end of
the subroutine.

goto

<label>

Jumps to <label>
unconditionally.

on trip goto

<label>

Jumps to <label>
when a trip occurs.

if

<condition>

goto

<label>

Jumps to <label> when
the condition is met.

<condition>

then

Starts the “if” structure.

If <condition> is met, it
executes <command
set 1> right after this
command until the
“else” command, and
goes to the next step
after the “endif”.

If <condition> is not
met, it executes <com-
mand set 2> right after
the “else” command
until the “endif’ com-
mand, and goes to the
next step after the
“endif”.

<command set 1>

The command set that
is executed when
<condition> is met.

else

Starts the commands
when <condition> is
not met.

<command set 2>

The command set that
is executed when
<condition> is not met.

endif

Ends the “if” structure.
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Command

Argument 1

Argument 2

Argument 3

Argument 4

Argument 5

Description

select

<condition
variable>

Executes the com-
mands after the “case”
command when <con-
dition variable> is equal
to <condition value>.

case

<condition
value 1>

Starts the commands
assigned to the condi-
tion value.

<command set 1>

The command set
assigned to <condi-
tion value 1>

[‘case” condition value n]
[<command set n>]

You can set one or
more conditions with
“case”.

case else

Starts the commands
assigned to the values
other than the condi-
tion value.

<command set>

The command set
assigned to the values
other than <condition
value>

end select

Ends the “case” syn-
tax.

1SI7 puBWIWO) €-9

for

<variable>

<start value>

<end value>

<incremental
value>

Starts a loop from
<start value> until
<end value> with
<incremental value>.

<command set>

The command set that
is executed repeatedly

next

Goes to “for” (loop).

while

<condition>

Executes <command
set> while the <condi-
tion> is met.

<command set>

The command set that
is executed while
<condition> is met.

wend

Goes to “while” (loop).

until

<condition>

Executes <command
set> until <condition>
is met.

<command set>

The command set that
is executed while
<condition> is not met.

loop

Goes to “until” (loop).

wait

<wait time>

<wait time>

Waits for (wait time x
0.01) seconds.

wait

<condition>

Waits until <condi-
tion> is met.

@ Additional Information

For the format of <condition>, refer to Conditions on page 6-6.
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I Conditions

Command Argument1 | Argument2 | Argument3 | Argument4 | Argument 5 Description
Condition <variable 1/ = <variable 2/ TRUE if <variable
constant> constant> 1/constant> is equal to
<variable 2/constant>.
<variable 1/ < <variable 2/ TRUE if <variable
constant> constant> 1/constant> is less
than <variable 2/
constant>.
<variable 1/ <= <variable 2/ TRUE if <variable
constant> constant> 1/constant> is equal to
or less than <variable
2/constant>.
<variable 1/ > <variable 2/ TRUE if <variable
constant> constant> 1/constant> is greater
than <variable 2/
constant>.
<variable 1/ >= <variable 2/ TRUE if <variable
constant> constant> 1/constant> is equal to
or greater than <vari-
able 2/constant>.
<variable 1/ <> <variable 2/ TRUE if <variable
constant> constant> 1/constant> is not
equal to <variable
2/constant>.

I Arithmetic Operation and Logical Operation Commands

Command Argument1 | Argument2 | Argument3 | Argument4 | Argument 5 Description
Arithmetic <variable 1> 1= <variable 2/ Assigns <variable
operation constant> 2/constant> to <vari-

able 1>.
<variable 1> 1= <variable 2/ + <variable 3/ Adds <variable 2/con-
constant> constant> stant> and <variable

3/constant> and
assigns the result to

<variable 1>.
<variable 1> 1= <variable 2/ - <variable 3/ Subtracts <variable
constant> constant> 3/constant> from

<variable 2/constant>
and assigns the result
to <variable 1>.
<variable 1> 1= <variable 2/ * <variable 3/ Multiplies <variable
constant> constant> 2/constant> by <vari-
able 3/constant> and
assigns the result to

<variable 1>.
<variable 1> i= <variable 2/ / <variable 3/ Divides <variable
constant> constant> 2/constant> by <vari-

able 3/constant> and
assigns the result to
<variable 1>.
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Command Argument1 | Argument2 | Argument3 | Argument4 | Argument5 Description
Remainder for <variable 1> 1= <variable 2/ mod <variable 3/ Divides <variable
division constant> constant> 2/constant> by <vari-
able 3/constant> and
assigns the remainder
to <variable 1>.
Absolute value | <variable 1> :=abs <variable 2/ Assigns the absolute
constant> value of <variable 2/con-
stant> to <variable 1>.
Logical operation | <variable 1> = <variable 2/ and <variable 3/ Performs a logical
constant> constant> AND operation on
<variable 2/constant>
and <variable 3/con-
stant> and assigns the
result to <variable 1>.
<variable 1> = <variable 2/ or <variable 3/ Performs a logical OR
constant> constant> operation on <variable
2/constant> and <vari-
able 3/constant> and
assigns the result to o
<variable 1>. g
<variable 1> = <variable 2/ xor <variable 3/ Performs a logical g
constant> constant> exclusive OR opera- §
tion on <variable a
2/constant> and <vari- o
able 3/constant> and -
assigns the result to
<variable 1>.
<variable 1> :=not <variable 2/ Reverses the bit of
constant> <variable 2/constant>
and assigns the result
to <variable 1>.
I Increment and Decrement Commands
Command Argument1 | Argument2 | Argument3 | Argument4 | Argument 5 Description
Increment inc <variable> Adds 1 to <variable>.
Decrement Dec <variable> Subtracts 1 from
<variable>.
I I/0 control commands
Command Argument1 | Argument2 | Argument3 | Argument4 | Argument5 Description
Input terminal <variable> 1= X(i) Set current state of the
variable input terminal X(i) to
assignment <variable>.
0=off, 1=0on
<variable> = Xw Set the current state of

the Xw to <variable> in
units of words.
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Command

Argument 1

Argument 3

Argument 4

Argument 5

Description

Output termi-
nal variable
output

Y(**)

Argument 2

<variable/
constant>

Outputs data to the
output terminal Y(**) in
units of bits.

0=off, 1=0n

Yw

<variable/
constant>

Outputs data to the
output terminal in units
of words.

Input variable
output

<Input
variable>

<variable/
constant>

Outputs data to the
input variable.

0 =off, 1=o0n

Output vari-
able assign-
ment

<variable>

<Output
variable>

Assigns the status of
the output variable to
<variable>.

0=off, 1=o0n

Internal user
contact control

<variable>

UB())

Assigns the internal
user contact informa-
tion to <variable>.

0 =off, 1=o0n

<variable>

UBw

Assigns the internal
user contact informa-
tion to <variable> in
units of words.

UB(**)

<variable/
constant>

Outputs data to the
internal user contact in
units of bits.

0=off, 1=0n

UBw

<variable/
constant>

Outputs data to the
internal user contact in
units of words.

I Timer Control Commands

Command

Argument 1

Argument 2

Argument 3

Argument 4

Argument 5

Description

delay

on/off

<variable 1>

TD())

<variable 2/
constant>

Sets <variable 2/con-
stant> for the specified
timer and starts the
timer.

Changes <variable 1>
to ON or OFF after the
time of <variable
2/constant> elapsed.

At the same time, it
changes TD(i) to ON.

timer set

TD(")

<variable/
constant>

Sets <variable/con-
stant> for the specified
timer and starts the
timer.

Changes TD(i) to ON
after the time of <vari-
able/constant> elapsed.

timer off

TD(*)

Stops the specified
timer.

DriveProgramming User’s Manual (1622-E1)



I Parameter Control Commands
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Command

Argument 1

Argument 2

Argument 3

Argument 4

Argument 5

Description

ChgParam

<parameter>

<variable/
constant>

Replaces the content
of <parameter> with
<variable/constant>.

MonParam

<variable>

<parameter>

Assigns the content of
<parameter> to
<variable>.

I Inverter Control Commands

Command

Argument 2

Argument 3

Argument 4

Argument 5

Description

FW

Argument 1

1

Operates the inverter
in the forward direction.

RV

Operates the inverter
in the reverse direction.

stop

Decelerates the
inverter to a stop.

Note: This command
acts as a reset when the
inverter is in a trip state.

1SI7 puBWIWO) €-9

trip

<variable/
constant>

Issues a user trip
according to <variable/
constant>.

SET-Freq

<variable/
constant>

Assigns <variable/con-
stant> (x 0.01 Hz) to
the inverter frequency
reference variable.

ACCEL

<variable/
constant>

Assigns <variable/con-
stant> (x 10 ms) to the
inverter acceleration
time variable.

DECEL

<variable/
constant>

Assigns <variable/con-
stant> (x 10 ms) to the
inverter deceleration
time variable.
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6-4 Program Control Commands

|
Entry
Command Description Argument
Indicates the beginning of the task. -
o
Enty
Format
Flowchart method Text language method
e
d
Note It is necessary to have this command at the begging of each task.
End
Command Description Argument
Indicates the end of the task.
=
End
Format
Flowchart method Text language method
d end
end
Note It is necessary to have this command at the end of each task.
Call
Command Description Argument
Jumps to <subroutine>. Subroutine: subroutine is identified by a name
| = or alias that you define.
Call
Format
Flowchart method Text language method
| | call <subroutine> | | call <subroutine>
l
Note 1. When execution of the subroutine is completed, the next command line after the “call” command is

executed.

2. To set the subroutine name for the “call” command in flowchart, right-click the command and select
[Set Subroutine] from the menu. Select from the displayed options.
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Indicates the beginning of the subroutine.

Note It is necessary to have this command at the beginning of each subroutine.

Indicates the end of the subroutine.

spuewwo) [043u0) weiboid -9

Note It is necessary to have this command at the end of each subroutine.
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® Example
Flowchart Text
Main Main
0 [ entry
entry set-freq := 62808
( j UB(@) := 1
1 * iLoop_
| SET-Freq = G000 | if uB(@) = 1 then
* call RunFW
Z else
| UB[D]I:=1 | call RunRV
\ J endif
stop
wait RUN = @
) _ UB(@) := not UB(@)
if UE[D] = 1then - 7 ; goto Loop_
ILIE” call Fun P HJ end
|5 | Main: RunFW
elze
* : sub
| call Run R ’TJ FI"., :=_ :'I:
walt X(8l1) = 1
7 ¢ endsub
| endif |
v Main: RunRV
Sle | S_uh
+ RV =1
pisit RUN=1 | wait X(@2) = 1
* endsub
10
| LB = not UEW] |
1 ‘
| qata I
H Go b Loop_
12 Mext Black
end
Main: RunFW Main: RunRV
13 17
sub zub
14 + 18 +
| Fiv =1 | | Rw=1 |
15 + 19 *
vt X101 = 1 | | wait XJ02) = 1 |
16 + 20 *
(_ endsub ) ( andzub )
Block number Operation
1and 2 Sets the inverter output frequency to 60.00 Hz and changes the internal user contact UB(0) to ON.
3to7 If UB(0) is ON, it executes the subroutine RunFW. If UB(0) is OFF, it executes the subroutine
RunRV.
8to 11 When execution of the subroutine is completed, it stops the inverter, waits for RUN to change to
OFF, reverses UB(0), and returns to block 3.
13t0 16 Operates the inverter in the forward direction and waits with the “wait” command until X(01)
changes to ON. (subroutine: RunFW)
17 to 20 Operates the inverter in the reverse direction and waits with the “wait” command until X(02)
changes to ON. (subroutine: RunRV)
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Go To
Command Description Argument
- Jumps to <label> unconditionally. Label: a name that is used to identify a particu-
e lar function block in the task.
GoTo
Format
Flowchart method Text language method
- goto slabel
2

Note 1. This command must be connected to the command that is executed next. This is necessary to clarify
the program flow.
2. To set the label name in flowchart, right-click the command and select [Set Label] from the menu. You
can specify any name.

[=2]
A
o
&
® Example s
3
o
Flowchart Text S
S
a & entry o
( el ; :Ini g
if uf{ee) = 1 goto Condit_True §
L goto Ini a
:Condit_True @
inc u(e1)
if L[00] = 1 gato goto Ini
G bofCondit_Trus s
&
| goto I
o to|lni
MHeut Block
3 Condit True W
inc: L01) |
. v
| goto I—
H Gato Ini
5 * Ment Block
( &nd )
Block number Operation
1 If U(00) is 1, it jumps to the block 3: Condit_True. If U(00) is 0, it goes to the next block 2.
2 Jumps to the block 1: Ini unconditionally.
3 Adds 1 to U(01).
4 Jumps to the block 1: Ini unconditionally.
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On Trip
Command Description Argument
Jumps to <label> when a trip occurs in the Label: a name that is used to identify a particu-
f@ inverter. lar function block in the task.
OnTrip
Format
Flowchart method Text language method
N on trip goto <label>
\2

Note 1. The “on trip goto” command branches the processing when a trip occurs in the inverter.

2. Once the “on trip goto” command is executed, the execution log is saved in the inverter, and every
scanned trip status is checked. When the program reaches the next step after a trip occurred, it jumps
to the destination of “goto” command. If there is no trip, nothing is executed.

3. Ifthe “end” command in the task is executed, the “on trip goto” command is canceled and the program
does not branch even if a trip occurs.

4. Once the program branches with the “on trip goto” command, it will not branch again under any condi-
tions. Be sure to restart the program after the program branches once with the “on trip goto” command.

5. To set the label name in flowchart, right-click the command and select [Set Label] from the menu. You
can specify any name.

® Example
Flowchart Text
0 | entry
( entry -) on trip goto count
tloop
1 k4 while X(@@) = 1
| on trip gota I inc ': 26 )
Go to count wait 180
Mext Block
wend
goto loop_
rcount
wahile X(00) = 1 inc U({B3)
Falze g ¢ goto loop_
I goto end
Heut Block Gotoloop_
3
I inc U00] |
4 h 4
I wait 100 |
; v
| wend li
T count *
| inc L03] |
5 v
| goto |—
9 il Mext Block Botoloop_
end
Block number Operation
1 Executes the “on trip goto” command once so that the program jumps to the block 7: count if a trip occurs.
2t06 If X(00) is 1, it adds 1 to U(00), waits for 1.00 second with the “wait” command, and returns to the

block 2: loop_. If X(00) is 0, jumps to the block 2: loop_ unconditionally.

7to8

Adds 1 to U(03) and jumps to the block 2: loop_ unconditionally.
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If
Command Description Argument
Jumps to <label> when <condition> is met. Condition: a comparison between two variables
.EQ;? or constants with the format <left hand value>
; <comparison operator> <right hand value>.
+ Left hand value: any variable or constant
(range —128 to 127)
» Comparison operator: =, <, >, <=, >=, or <>
* Right hand value: any variable or constant
(range —128 to 127)
Label: a name that is used to identify a particu-
lar function block in the task.
Format
Flowchart method Text language method
if <condition> goto <label>
if o) = 1 gots
Note To set the label name in flowchart, right-click the command and select [Set Label] from the
menu. You can specify any name.
® Example
Flowchart Text
0 & entry
: :loop_
L if U(ee) = 1 goto condit
goto loop
A 7 rcondit
inc U(e1)
goto loop
end
it L[] =1 gata
True = Go to gondit
2
| qoto I
Hent Black G
3 condit ¥
inc: LI[O1] |
. ¥
| qoto I—
5 + Mext Block fiotolocp_
( &nd )
Block number Operation
1 If U(00) is 1, it jumps to the block 3: condit. If U(00) is not 1, it goes to the next block 2.

2 Jumps to the block 1: loop_ unconditionally.

3to4 Adds 1 to U(01) and jumps to the block 1: loop_ unconditionally.
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Ifs/Else/End If

Command

Description

Argument

&

153

i

(15388

g

Elze

O
EndIf

If <condition> is met, it executes <command set
1> right after this command until the “else” com-
mand, and goes to the next step after the “endif”’
command.

If <condition> is not met, it executes <command
set 2> right after the “else” command until the
“endif” command, and goes to the next step
after the “endif’ command.

Condition: a comparison between two variables

or constants with the format <left hand value>

<comparison operator> <right hand value>.

+ Left hand value: any variable or constant
(range —128 to 127)

» Comparison operator: =, <, >, <=, >=, or <>

* Right hand value: any variable or constant
(range —128 to 127)

Command set 1: one or more commands until

the “else” command. It can contain nested com-

mands (up to eight levels).

Command set 2: one or more commands until

the “endif’ command. It can contain nested

commands (up to eight levels).

Format

Flowchart method

Text language method

if <condition> then
<command set 1>

else

If L0 = U0 Then
= <command set 2>
endif
Else |
¥
| End If
® Example
Flowchart Text
entry
:loop
if u(ee) > U(el) then
u(e3y := 20
else
u(e3) := 1e
endif
goto loop
| end
| gt | | endif |
! —
i | gato I—
| e | H Go b loop_
| 7 * Ment Block
( end )
Block number Operation
1to5 If U(00) is greater than U(01), it assigns 20 to U(03) right after the “if” and jumps to the “endif’ com-
mand. If U(00) is not greater than U(01), it assigns 10 to U(03) right after the “else” command and
goes to the “endif” command.
6 Jumps to the block 1: loop_ unconditionally.
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Select/Case/Case Else/EndSelect

Command Description Argument
Allows the execution of multiple program sections | Condition variable: a condition variable you use
El depending on the variable value. Executes <com- | condition value n: any variable or constant
o mand set n> when <condition variable> matches | (range —128 to 127)
i <condition value n> of any “case” command. .
Command set n: one or more commands until
Executes <command set for others> (“case next “case” or “endselect” command. It can con-
@ else”) when <condition variable> does not tain nested commands (up to eight levels).
E' match any of condition values of the “case”
ase
commands.
= This command is useful when you need to
@ select among multiple options based on a <con-
dition variable>.
Cazeblza
This command is also useful to organize pro-
grams when it is used with the “call” commands
d)(- that calls subroutines.
EndSelect
Format
Flowchart method Text language method
select <condition variable>
| Select U(00) | case <condition value 1>
¥ <command set 1>
| Caze "Uj00)" | .
case <condition value n>
¥ <command set n>
| Caze Elze | -
v case else
| <command set for others>
End Selact |
endselect
Note A "select” is counted as nesting level 1.
A set of "select” to “endselect” used in a subroutine is counted as nesting level 2.
® Example
Flowchart Text
: 3, tloop_
i select U(ee)
O case 1
Heop B | B Uie1l) := 1ee
select 00|
| — | case 2
, : ufel) := 200
| | 7 : case 3
caze 1
| 01 =500 | ugel) := sSe8
3 : : endselect
| Uiy = 100 | U g goto loop_
endselect | end
. % i
q
z
| CEE | | gato b—
L
2 | Ment Block fiote loop_
| Uty =200 | 10 i
—— (= )

Block number

Operation

1t0 8 Based on the value of U(00), 100 is assigned to U(01) if U(00) is 1, and 200 is assigned to U(01) if U(00)
is 2. In the case 3, 500 is assigned to U(01) and the program jumps to the “endselect’” command.
9 Jumps to the block 1: loop_ unconditionally.
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For/Next

Command

Description

Argument

Executes <command set> repeatedly until <vari-
able> started with <start value> reaches <end
value>. In every time of execution, <incremental
value> is added to <variable>. When the “next’
command is executed, a judgment with <end
value> is executed and <incremental value> is
added to <variable>.

Variable: any variable

Start value: initial value. This is the value
assigned to the variable in the first loop.

Constant (range —128 to 127)
End value: a value to exit the loop.
Constant (range —128 to 127)

Incremental value: the variable is incremented
by this value in each loop.

Constant (range —128 to 127)
Command set: one or more commands until

Mext
the “next” command. It can contain nested com-
mands (up to eight levels).
Format
Flowchart method Text language method
for <variable> : = <start value> to <end value>
y step <incremental value>
<command set>
‘L next
irge
® Example
Flowchart Text
entry
for U(@1) := 1 to 8 step 1
u(ea) == ufe1)
wait 1808
next
end
2
| Loa) = Uy |
g 7
| wait 100 |
4
True
) Falze
(_ end
Block number Operation
1to4 Assigns 1 to U(01) and the value of U(01) to U(00). Waits for 1.00 second with the “wait” com-

mand. If U(01) is less than 8, 1 is added to U(01) and the next command after “for” is executed.
Goes to the next step after the “next” command if U(01) is equal to or greater than 8.
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While/Wend
Command Description Argument
Executes <command set> while a condition is Condition: a comparison between two variables
met. or constants with the format <left hand value>
'u'u'h'; <comparison operator> <right hand value>.
He ...
+ Left hand value: any variable or constant
(range —128 to 127)
» Comparison operator: =, <, >, <=, >= or <>
Yihile * Right hand value: any variable or constant
(range —128 to 127)

Command set: one or more commands until
¢"— the “wend” command. It can contain nested
WWend commands (up to eight levels).

Format
Flowchart method Text language method
while <condition>
]
<command set>
wend
“While L00) = L{00)
| e I—
® Example
Flowchart Text
0 entry
:loop_
ity while X(88) = 1
inc u(e1)
wait 168
v wend
goto loop_
end
whilie 00] = 1
FE%!se v
| gato
Go ko loop_
2 Hext Block
| ine LI[01) | B L A
(_ end )
3 ¥
| wpait 100 |
4 h 4
| wnerd I
|
Block number Operation
1to 4 If X(00) is 1, it adds 1 to U(01), waits for 1.00 second with the “wait” command, and jumps to the
“while” command. If X(00) is not 1, it executes the next command after the “wend” command.
5 Jumps to the block 1: loop_ unconditionally.
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Until/Loop
Command Description Argument
Executes <command set> until <condition> is Condition: a comparison between two variables
T@ met. or constants with the format <left hand value>
i <comparison operator> <right hand value>.
Nt ...
+ Left hand value: any variable or constant
(range —128 to 127)
5> « Comparison operator: =, <, >, <=, >=, or <>
Uil * Right hand value: any variable or constant
(range —128 to 127)

Command set: one or more commands until
¢'ﬁ the “loop” command. It can contain nested com-
Loop mands (up to eight levels).

Format
Flowchart method Text language method
until <condition>
@ <command set>
loop
® Example
Flowchart Text
] - entry
( s ﬁ ragain
until X(@a) = 1
wait 168
1 again hd loop
inc U(e1)
unitil X[00) = 1 goto again
end
wait 100
3 ‘
Falze
4 True
| inc: L01] |
| gaoto I—
B + Ment Block Gatamanl
( end )
Block number Operation
1t03 If X(00) is not 1, it waits for 1.00 second with the “wait” command and jumps to the “until” com-
mand. If X(00) is 1, it executes the “loop” command and goes to the next command.
4t05 Adds 1 to U(00) and jumps to the block 1: again unconditionally.
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Wait
Command Description Argument
Makes the program wait for specified seconds | Value: any variable or constant (specified time
g or until a condition is met. x 10 ms)
‘st Tirme Wait time value (0 to 32767 x 10 ms)
Condition: a comparison between two variables
- or constants with the format <left hand value>
E’_ﬁ (i <comparison operator> <right hand value>.
waitCond + Left hand value: any variable or constant

(range 0 to 127)
» Comparison operator: =, <, >, <=, >=, or <>
* Right hand value: any variable or constant
(range 0 to 127)

Format

Flowchart method

Text language method

| wait <value> or <condition> |

l

wait <value> or <condition>

Note 1. With the “wait” command, the program does not go to next command and waits until the set wait time
elapses or set condition is met. Therefore, the task processing is not executed during the wait time of
the “wait” command. If there is any processing which requires periodic monitoring, separate it and
assign it to another task so that it is executed periodically without using the “wait” command.

2. Do not set a negative value for the constant used in the “wait” command.

Otherwise, the program cannot check if the wait time elapsed or the condition is met, and it continu-
ously stops at the “wait” command without performing any operation.

3. The “wait” command is not an accurate way to measure time. To measure time accurately, use the
internal timer or the clock function of the LCD Operator.

El Precautions for Correct Use

» To display time in LCD operator, you need to configure clock settings.
» To use the clock function, you need an optional battery that is separately sold (CR2032, 3V).

® A program example in which the wait time is set with <value>: the program
waits at the “wait” command for the period of time set in <value>.

Flowchart Text
0 3 entry
:loop_
il wait 10
| inc U({ea)
— goto loop
| wait 100 | end
2 ¥
| inc L) |
3 ¥

gata

Gio b o)
4 * Meut Block R

=5

Block number

Operation

1

Waits for 1.00 second with the “wait” command.

2to 3

Adds 1 to U(00) and unconditionally jumps to 1: loop_ to wait one more second.
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® A program example in which the condition to end the wait state is set in
<condition>: the program waits until the condition is met.

Flowchart Text

i £9 entry
{ entry I} :loop_
wait ¥X(ee) = 1

loop ¥ inc u{ea)
wait Xj00] = 1 | 3 goto loop_
+ en

1
2
| inoc: L1000 |
3

v

gota

G b Joapr_
4 * Mest Block

( and

Block number Operation
1 Waits until X(00) changes to 1.
2t03 Adds 1 to U(00) and jumps to the block 1: loop_ unconditionally.
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6-5 Arithmetic Operation and
Logical Operation Commands

|
[-2]
= (Substitution) -
Command Description Argument %
Assigns <value> to <result>. Result: any variable 2
Value: any variable or constant g
= (range —2,147,483,648 to 2,147,483,647) 3
]
Format S
[
Flowchart method Text language method 3
- <result> : = <value> o
| <result> : = <value> | Qe
1 s
o
Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces- 3
sary measures in the application so that they do not occur. §,
S
® Example §
3
Flowchart Text 2
(7]
i y entry
. e e
¢ [ uog=upy-2 | ecy o S
1 5 + u(e3) := u(ee) - 180
| umo) = 200 | | U0S5] = U0y £ U[ns) | u(e4) := u(es) * 2
‘ * u(es) := u(es) / u(es)
Z 7 U(@6) := 17 mod U[@5)
| Uin1) = 0] | | LIf0E] = 17 mod L[05] | U(e7) := abs UL(87)
5 + z * end
| U{02) 1= Lo + U] | | 1[07] = abs UL[{T] |
4 ¢ 3 *
| 1f02] = Uoay - 100 | (— e )
L
Block number Operation
1 Assigns 200 to U(00).
2 Assigns the value of U(00) to U(01).
3 Assigns the sum of U(00) and U(01) to U(02).
4 Assigns the difference between U(00) and 100 to U(03).
5 Assigns the product of U(03) and 2 to U(04).
6 Assigns the quotient of U(00) and U(03) to U(05).
7 Assigns the remainder after dividing 17 by U(05) to U(06).
8 Assigns the absolute value of UL(07) to U(07).
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+ (Addition)

Command Description

Argument

Adds <value 1> and <value 2>.

-

Result: any variable

Value 1: any variable or constant (range —128 to 127)
Value 2: any variable or constant

(range —2,147,483,648 to 2,147,483,647)

Format

Flowchart method

Text language method

| <result> : = <value 1> + <value 2> |

\

<result> : = <value 1> + <value 2>

Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.

® Example
Flowchart Text
i} entry
( - ) u(ea) := 200
1 ¥ u(e1) := 500
| L[] = 200 | u(e2) := u(es) + u(el)
2 + end
| ] =500 |
; ¥
| 2] = Uoa] + o) |
R
( and )
Block number Operation
1 Assigns 200 to U(00).
2 Assigns 500 to U(01).
3 Assigns the sum of U(00) and U(01) to U(02).
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— (Subtraction)
Command Description Argument
Subtracts <value 2> from <value 1>. Result: any variable
E Value 1: any variable or constant (range —128 to 127)
Value 2: any variable or constant
(range —2,147,483,648 to 2,147,483,647)
Format
Flowchart method Text language method
| <result> : = <value 1> — <value 2> | <result>: = <value 1> — <value 2>
\2

Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.
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® Example
Flowchart Text
0 entry
et u(es) := 200
( o j L'E@lj = 588
| ¥ u(e2) := u(e1) - u(ee)
| 1[00] = 200 | end
2 ¥
| 1fi11] = 500 |
| 102] = Uty - o) |
. ¥
(_ end j
Block number Operation
1 Assigns 200 to U(00).
2 Assigns 500 to U(01).
3 Assigns the difference between U(01) and U(00) to U(02).
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* (Multiplication)

Command

Description

Argument

L]

*

Multiplies <value 1> by <value 2>.

Result: any variable

Value 1: any variable or constant (range —128 to 127)
Value 2: any variable or constant

(range —2,147,483,648 to 2,147,483,647)

Format

Flowchart method

Text language method

| <result> : = <value 1> * <value 2> |

\

<result> : = <value 1> * <value 2>

Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.

® Example
Flowchart Text
1] entry
entr u(ee) := 2
( i ) u(el) := see
; v U(e2) := U(ea) * U(el)
| ujom =2 | end
) v
| L] == 500 |
) v
| Lo2] := Loy = L) |
< ¥
( end )
Block number Operation
1 Assigns 2 to U(00).
2 Assigns 500 to U(01).
3 Assigns the product of U(00) and U(01) to U(02).
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/ (Division)

Command

Description

Argument

]

i

Divides <value 1> by <value 2>. Result: any variable

Value 1: any variable or constant (range —128 to 127)
Value 2: any variable or constant
(range —2,147,483,648 to 2,147,483,647)

Format

Flowchart method

Text language method

<result> : = <value1> / <value2>

| <result> : = <value1> / <value2>

A

Note If an overflow, underflow, or division by zero occurs, the DriveProgramming detects it as an
error. Take necessary measures in the application so that they do not occur.

® Example
Flowchart Text
entry
) U(ea) := 2
u(e1) := see
& U(e2) := U(e1) / u(ea)

| end

¥

1] =500

¥

Ui02) = ) 4 o)

1}
(_ entry
1
| o) =2
2
I
3
I
4

¥

( end

N

Block number

Operation

1 Assigns 2 to U(00).
2 Assigns 500 to U(01).
3 Assigns the quotient of U(01) and U(00) to U(02).
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Mod (Modulo-division)

Command Description Argument
Remainder for division of <value 1> by <value 2>. | Result: any variable
Value 1: any variable or constant (range —128 to 127)
bod Value 2: any variable or constant
(range —2,147,483,648 to 2,147,483,647)

Format

Flowchart method

Text language method

| <result> : = <value 1> mod <value 2> |

\

<result> : = <value 1> mod <value 2>

Note If an overflow, underflow, or division by zero occurs, the DriveProgramming detects it as an
error. Take necessary measures in the application so that they do not occur.

® Example
Flowchart Text
i} entry
u(ee) := 2
( o ) u(el) := see
2 v U(e2) := U(B1) mod U(8E)
| ooy =2 | end
) ¥
| U] =500 |
v
| 1f02] = U] mod Ujom |
. v
(_ end )
Block number Operation
1 Assigns 2 to U(00).
2 Assigns 500 to U(01).
3 Assigns the remainder for division of U(01) and U(00) to U(02).
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Abs (Absolute value)

Command Description Argument
Finds the absolute value of <value>. Result: any variable
E Value: any variable or constant
Ahs (Range —2,147,483,647 to 2,147,483,647)
Format
Flowchart method Text language method
T ——— . | <result> : = abs <value>
2

Note 1. If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take necessary mea-
sures in the application so that they do not occur.

2. If the variable or the constant is the maximum negative value, —2,147,483,648, it is not possible to
convert it to an absolute value. The value —2,147,483,648 is recognized as a negative number as it is.
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® Example
Flowchart Text
il entry
entr uL(ee) := -288
( i j UL(@1) := abs UL(0@)
| + end
| UL = 200 |
| ULI01) == abs UL[O) |
¥
( and )
Block number Operation
1 Assigns —200 to UL(00).
2 Assigns the absolute value of UL(00) to UL(01).

DriveProgramming User’s Manual (1622-E1) 6-29



6 DriveProgramming Commands

And (Logical AND)

Command Description Argument
Logical AND on <value 1> and <value 2> in Result: any variable
binary format Value 1: any variable or constant
ind and (Logical AND) (range —128 to 127)
Value 2: any variable or constant
Va'(‘)'e L Va':e 2 Re:“" (range —2,147,483,648 to 2,147,483,647)
0 1 0
1 0 0
1 1 1
Format
Flowchart method Text language method

<result> : = <value 1> and <value 2>

| <result> : = <value 1> and <value 2> |

\

Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.

® Example
Flowchart Text
a o) entry
: u(ez) := 6
e u(es) := 12
:loop_
‘ v u{ea) := U(82) and U(@3)
| ol b | goto loop
2 + end
| u@a =12 |
3 loop
| U0 = U2 and U3
0 ¥
| gD[D
5 + Hent Block et
(_ end )
Block number Operation
1 Assigns 6 to U(02).
2 Assigns 12 to U(03).
3 Assigns 4 (binary: 00000100), which is the result of logical AND on 6 (U(02) binary: 00000110) and
12 (U(03) binary: 00001100), to U(04).
4 Jumps to the block 3: loop_ unconditionally.

6-30 DriveProgramming User’s Manual (1622-E1)



6 DriveProgramming Commands

Or (Logical OR)

Command Description Argument
Logical OR on <value 1> and <value 2> in Result: any variable
] binary format Value 1: any variable or constant
Or or (Logical OR) (range —128 to 127)
Value 2: any variable or constant
Value 1 Value 2 Result
0 0 0 (range —2,147,483,648 to 2,147,483,647)
0 1 1
1 0 1
1 1 1
Format
Flowchart method Text language method
- <result> : = <value 1> or <value 2>
| <result> : = <value 1> or <value 2> |
2
Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.
® Example
Flowchart Text
0 3 entry
u(ezy := 6
S u(es) := 12
:loop
1 v U{e4) := U(82) or U(B3)
| Uz =6 | goto loop_
3 + end
| ua =12 |
3 loop
| U0 = LIa2) or LID3)
s v
| gote
5 * Meut Block Gatoloep:.
(_ end )
Block number Operation
1 Assigns 6 to U(02).
2 Assigns 12 to U(03).
3 Assigns 14 (binary: 00001110), which is the result of logical OR on 6 (U(02) binary: 00000110) and
12 (U(03) binary: 00001100), to U(04).
4 Jumps to the block 3: loop_ unconditionally.
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XOr (Logical exclusive OR)

Command Description Argument
Logical exclusive OR on <value 1> and <value | Result: any variable
2> in binary format. Value 1: any variable or constant
i XOr (Logical exclusive OR) (range —128 to 127)
Value 2: any variable or constant
Va'(‘)'e ! Va':e 2 Re:“" (range —2,147,483,648 to 2,147,483,647)
0 1 1
1 0 1
1 1 0
Format

Flowchart method

Text language method

| <result> : = <value 1> xor <value 2> |

\

<result>: = <value 1> xor <value 2>

Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.

® Example
Flowchart Text
] (3 entry
entr u(ez2) :=6
( ¥ j u(e3) := 12
:loop
! v U(e4) := U(82) xor U(03)
| Ujiz) =6 | goto loop
g * end
| oz =1z |
3 loop #
1f04] = U02] #or LI[D3) |
5 v
| gaoto I—
5 + Mext Black Refadiopz
(_ end )
Block number Operation
1 Assigns 6 to U(02).
2 Assigns 12 to U(03).
3 Assigns 10 (binary: 00001010), which is the result of logical exclusive OR on 6 (U(02) binary:
00000110) and 12 (U(03) binary: 00001100), to U(04).
4 Jumps to the block 3: loop_ unconditionally.
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Not (Negation in binary format)

Command Description Argument
Negation on <value 1> in binary format (bit Result: any variable except variables with bit
= reversal) data size™!
Mat not (Negation) Value: any variable except variables and con-

Value 1

Result

0

1

1

0

stants with bit data size™’

(range —2,147,483,648 to 2,147,483,647)

Format

Flowchart method Text language method

<result> : = not <value>

<result> : = not <value>

l

*1. You cannot obtain a correct result with commands such as UB(1) = not UB(0).

Use “xor” command to reverse variables with bit data size as shown in the following examples.
* Example 1: UB(1) = UB(0) xor 1
» Example 2: UB(2) = X(00) xor 1
Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.

® Example
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Flowchart Text
a Y entry
u(e3) := 12
entry :loop
+ U(e4) := not U(@3)
1 goto loop
| U3 =12 | end
2 loop
| 1[04 := not Ua3) |
; v
| gota
* Go il
4 ‘* Ment Black RiReRs
G

Block number Operation
1 Assigns 12 to U(03).
2 Assigns 65523 (binary: 111110011), which is the result of negation (bit reversal) on 12 (U(03)
binary: 00000110), to U(04).
3 Jumps to the block 3: loop_ unconditionally.
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Inc (Increment by 1)

Command Description Argument
Increments <value> by 1. Value: any variable

[

Format

Flowchart method

Text language method

\

Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.

® Example
Flowchart Text
0 | entry
{ entry I} :loop
inc U{@2)
i wait 180
goto loop
| inc LI02] | end
2 v
| it 100 |
3 v
| gato
{ Go tal
a4 * Mext Black B 1899R
=
Block number Operation

1

Adds 1 to U(02).

2

Waits for 1.00 second with the “wait” command.

3

Jumps to the block 1: loop_ unconditionally.
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Dec (Decrement by 1)

Command Description Argument
Decrements <value> by 1. Value: any variable
=N
Dec
Format
Flowchart method Text language method
2

Note If an overflow or underflow occurs, the DriveProgramming detects it as an error. Take neces-
sary measures in the application so that they do not occur.
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® Example
Flowchart Text
il 9 entry
entry u(e2) := 1ee
( j :loop_
dec U(82)
; * wait 100
| Uge):=100 | goto loop_
end
2 loop
| dec LI02) |
) v
| wait 100 |
4 v
| gaote
5 * Ment Block Relobion=
(_ end
Block number Operation
1 Assigns 100 to U(02).
2 Subtracts 1 from U(02).
3 Waits for 1.00 second with the “wait” command.
4 Jumps to the block 2: loop_ unconditionally.
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6-6 1/0 Control Commands

Use these I/O control commands to control inputs and outputs. Although you can control I/Os with the =
(Assignment) command, the 1/0 control commands can efficiently use the program capacity because

their arguments require smaller data size.

var = X(i)
Command Description Argument
Assigns one bit of the status of the input termi- | variable: any variable (the variable value is 0 or 1)
[ nal variable to <variable>. i input terminal variable (range 00 to 07)
war=|

Format

Flowchart method

Text language method

| <variable> : = X(i) |

!

<variable> : = X(i)

Note The input terminal variable is a variable that detects the status of the inverter's input terminal.

The following settings are required.

The numerical order of input terminal variables follows the

numerical order of the set general-input numbers.
Set the Input Terminal 1 to 9, A and B Selection (CA-01 to CA-11) to MI1 to MI11 (86 to 96).

<Assignment example>

X(00) = MI1 (function No. 86)
X(01) = MI2 (function No. 87)
X(02) = MI3 (function No. 88)
X(03) = MI4 (function No. 89)
04) = MI5 (function No. 90)
05) = MI6 (function No. 91)
6) = MI7 (function No. 92)
07) = MI8 (function No. 93)
08) = MI9 (function No. 94)
09) = MI10 (function No. 95)
10) = MI11 (function No. 96)

o

(
(
(
(
(
(
(
(
(
(

XX X XX XX

Note For details, refer to 5-2 Input/Output Terminal Variables on page 5-5.

® Example
Flowchart Text
a entry
: :loop_
T UMon(@) := X(81)
goto loop_
1 loop b end
Uhdon 0] :

z h
| gaoto

Gotaloop_

Ment Block
3 k4

G

In the above example, the status of the input terminal X(01) is monitored with the parameter UMon(0)

(db-08).

Block number

Operation

1 Assigns X(01) to UMon(0).
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Block number Operation
2 Jumps to the block 1: loop_ unconditionally.
var = Xw
Command Description Argument
Assigns the status of the input terminal variable | Variable: any variable
to <variable> in units of words.
war=rm
Format
Flowchart method Text language method
| <variable> : = Xw | <variable> : = Xw
\2

Note The input terminal variable is a variable that detects the status of the inverter's input terminal.
The following settings are required. The numerical order of input terminal variables follows the
numerical order of the set general-input numbers.

[-2]

Set the Input Terminal 1 to 9, A and B Selection (CA-01 to CA-11) to 86 to 96 (MI1 to MI11: Gen- il

eral-purpose input). o

When the data is assigned in units of words, zero is read out for the upper byte data and unset input terminal variables. g

<Assignment example> 23’

X(00) = MI1 (function No. 86) to Xw = 1 (bit 0) Q

X(01) = MI2 (function No. 87) to Xw = 2 (bit 1) 3

X(02) = MI3 (function No. 88) to Xw =4 (bit 2) 3

X(03) = Ml4 (function No. 89) to Xw = 8 (bit 3) é
X(04) = MI5 (function No. 90) to Xw = 16 (bit 4)
X(05) = MI6 (function No. 91) to Xw = 32 (bit 5)
X(06) = MI7 (function No. 92) to Xw = 64 (bit 6)

7)=

X(0 MI8 (function No. 93) to Xw = 128 (bit 7)
X(08) = MI9 (function No. 94) to Xw = 256 (bit 8)
X(09) = MI10 (function No. 95) to Xw =518 (bit 9)
X(10) = MI11 (function No. 96) to Xw = 1036 (bit 10)
For details, refer to 5-2 Input/Output Terminal Variables on page 5-5.

® Example
Flowchart Text
0 entry
ntry +loop_
u(ea) := xw
u(ea) := u(e@) /4
1 loop ¥ L"@B:l := U({e8) and 15
yw := U(08)
L0 =
b | gotD loop
2 ¥ end
| (RN RCRRTIFE S |
3 ¥

| Ui00) = U0 and 15 |

4 ¥
| e = LI00] |
5 ¥
| qota I—
Gotaloop_
Mewt Block

G

In the above example, the status of the input terminals X(02) to X(05) is captured and output to the output terminals Y(00) to Y(03).

Block number Operation
1 Assigns the value of Xw (value of input terminal) to U(00).
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Block number Operation
2 Divides the value of U(00) by 4 (2-bit right shift) to assign X(02) to bit 0.
3 Performs a logical AND operation on U(00) and 15 (binary: 00001111) and changes the bits higher than X(06) to zero.
4 Assigns U(00) to Yw.
5 Jumps to the block 1: loop_ unconditionally.

Y(i) = value

Command Description Argument
Outputs data to the output terminal variable in i: output terminal variable
units of bits. (range 0 to 6)
Tizvalue

Value: any variable or constant

Format

Flowchart method

Text language method

| Y(i) : = <value> |

\:

Y(i) : = <value>

Note The output terminal variable is a variable that controls the status of the inverter's output termi-
nal. The following settings are required. The numerical order of the output terminal variables
follows the numerical order of the set general-output numbers.

Set the Output Terminal 11 to 15 Selection (CC-01 to CC-05) and the Relay Output (16, AL)
Selection (CC-06, CC-07) to 69 to 75 (MO1 to MO7: General-purpose output).

<Assignment example>

Y(00) = MO1 (General-purpose output 1 No. 69)
Y(01) = MO2 (General-purpose output 2 No. 70)
(02) = MO3 (General-purpose output 3 No. 71)
(03) = MO4 (General-purpose output 4 No. 72)
(04) = MOS5 (General-purpose output 5 No. 73)
(05) = MOG6 (General-purpose output 6 No. 74)
Y(06) = MO7 (General-purpose output 7 No. 75)

Y
Y
Y
Y

For details, refer to 5-2 Input/Output Terminal Variables on page 5-5.

® Example

Flowchart

Text

0 | =
2ntry

loop #

1
| UEw =0 |

-

2
| UEM = X0) |

||‘_

UE[] = Xi01) |

i

UE[2] = X[02) |

—r —  —

Ukdan (0] = LB~ |

o

[0 := UER) |

|

— p——

—= W

a Ment Block

=

Go b laop_

entry

:loop_
uB(@) :
UB(1) := X(e1)
UB(2) := X{@2)
UMon(@) := ubw
v(ea) := UB(2)
goto loop_

end

x{ea)

nmnn &

In the above example, the status of X(00) to X(02) is monitored with the parameter UMon(0) (db-08), and X(02) is output to Y(00).

Block number

Operation

1 Assigns 0 to UBw.
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Block number Operation
2t04 Assigns the variables X(00) to X(02) to the variables UB(0) to UB(2).
5 Assigns UBw to UMon(0).
6 Assigns UB(2) to Y(00).
7 Jumps to the block 1: loop_ unconditionally.
Yw = value
Command Description Argument
Outputs data to the output terminal variable in Value: any variable or constant
units of words.
MEiE Reflect each bit in corresponding output.
Format
Flowchart method Text language method

Yw : = <value>
| Yw : = <value> |

A

Note The output terminal variable is a variable that controls the status of the inverter's output termi-
nal. The following settings are required. The numerical order of the output terminal variables
follows the numerical order of the set general-output numbers.

Set the Output Terminal 11 to 15 Selection (CC-01 to CC-05) and the Relay Output (16, AL)
Function Selection (CC-06, CC-07) to 69 to 75 (MO1 to MO7: General-purpose output).
When the data is assigned in units of words, zero is read out for the upper byte data and unset input termi-
nal variables. If there is any setting, the setting is ignored.
<Assignment example>
Yw = 1 (bit 0) to Y(00) = MO1 (General-purpose output 1 No. 69)
Yw =2 (bit 1) to Y(01) = MO2 (General-purpose output 2 No. 70)
Yw =4 (bit 2) to Y(02) = MO3 (General-purpose output 3 No. 71)
Yw = 8 (bit 3) to Y(03) = MO4 (General-purpose output 4 No. 72)
Yw = 16 (bit 4) to Y(04) = MO5 (General-purpose output 5 No. 73)
Yw = 32 (bit 5) to Y(05) = MOG6 (General-purpose output 6 No. 74)
Yw = 64 (bit 6) to Y(06) = MO7 (General-purpose output 7 No. 75)

For details, refer to 5-2 Input/Output Terminal Variables on page 5-5.

spuewwo) |oJjuod O/I 9-9

® Example
Flowchart Text
4 ) entry
entry :loop_
u(ea) := xw
U(ea) := u(ea) / 4
1 loop ¥ U{ed) := u(ea) and 15
u@o) = | yw = U{e8)
goto loop_
2 v end
| o) := Lo/ 4 |
3 ¥

| LI[0) = U[00] and 15 |

4 ¥
| e = LOD) |
3 ¥
goto I—
G b lawapr_
i ¥ Ment Block

=

In the above example, the status of the input terminals X(02) to X(05) is captured and output to the output terminals Y(00) to Y(03).

Block number Operation
1 Assigns the value of Xw (value of input terminal) to U(00).
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6-40

Block number Operation
2 Divides the value of U(00) by 4 (2-bit right shift) to assign X(02) to bit 0.
3 Performs a logical AND operation on U(00) and 15 (binary: 00001111) and changes the bits higher than X(06) to zero.
4 Assigns U(00) to Yw.
5 Jumps to the block 1: loop_ unconditionally.
func = value
Command Description Argument
Assigns <value> to the input variable. Function: any function bit of the input variable
(refer to 5-6 Input Variables on page 5-18 for
details on each bit.)
func=valug .
Value: any variable or constant
Format
Flowchart method Text language method
—— <function> : = <value>
| <function>: = <value> |
2
® Example
Flowchart Text
i | entry
{ entry j SET-Freq := 580
:loop_
¢ FWl = 1
1 wait X(e1) = 1
| SET-Freq := BOO0 | Fil := @
[ wait RUN = @
2 laop * ﬁ RV := 1
| Fi = 1 | | o | wait X(2) = 1
RV 1= 8
3 * 7 + wait RUN = @
| e A | | vt X[02] = 1 | goto loop_
i ¢ : * end
| P =0 | | BV =1 |
) ¢ q +
| wail RUN=0 | 1] wait RUN=0 |
— v
10
| qota I—
Go b loop_
Ment Block
i1 r

=

In the above

example, the following operation is repeated: a forward operation is performed at 60.00 Hz

until X(01) changes to ON. Then, a reverse operation is performed until X(02) changes to ON.

Block number Operation
1 Sets the output frequency to 60.00 Hz.
2 Operates the inverter in the forward direction.
3to5 Waits until X(01) changes to ON, stops the inverter and waits with the “wait” command until the
inverter completely stops.
6 Operates the inverter in the reverse direction.
7t09 Waits until X(02) changes to ON, stops the inverter and waits with the “wait” command until the
inverter completely stops.
10 Jumps to the block 2: loop_ unconditionally.
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var = func

Command

Description

Argument

war=func

Assigns the status of the output variable to
<variable>.

Variable: any variable
Function: any bit of the output variable

Format

Flowchart method

Text language method

<variable> : = <function> |

<variable> : = <function>

2
For details, refer to 5-7 Output Variables on page 5-21.
® Example
Flowchart Text
0 | entry
:loop
( o j u(ea) := zs
goto loop
end
1 loop h
u[pny = 2% |
2 h 4
| gato I—
Gotaloop_
Ment Block
3 ¥

G

In the above example, 1 is assigned to U(00) when ZS (0 Hz detection signal) is ON, and 0 is assigned
to U(00) when ZS (0 Hz detection signal) is OFF.

Block number

Operation

1

Assigns the status of ZS to U(00).

2

Jumps to the block 1: loop_ unconditionally.

DriveProgramming User’s

Manual (1622-E1)
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var = UB(i)
Command Description Argument
Assigns one bit of the value of the internal user | Variable: any variable
contact to <variable>. (value of the variable is 0 or 1.)
war=LIBi i: internal user contact number
(range 0 to 7)
Format
Flowchart method Text language method
| <variable> : = UB(i) | <variable> : = UB()
\2
® Example
Flowchart Text

0 (5 entry
entry : ]'G:'p__
( j ubw ==

a
s UB(@) := x(ee)
# UB(1) := X(@1)
| Ubw =0 | UB(2) := X(@2)
: ¢ UMon(@) := ubw
| . | Y(@ee) := UB(2)
LB (0] = X[00) goto loop_
" ¢ end
| B[] = X[01] |
4 L
| UIEB(2Z) = x[02) |
5
| Ubdan (0] = LB |
; *
| (o) = UEBI2) |
7
| qo I_

a Ment Block Goteloops
(_ end )

In the above example, the status of X(00) to X(02) is monitored with the parameter UMon(0) (db-08),
and X(02) is output to Y(00).

—= W

Block number Operation
1 Assigns 0 to UBw.
2t04 Assigns the variables X(00) to X(02) to the variables UB(0) to UB(2).
5 Assigns UBw to UMon(0).
6 Assigns UB(2) to Y(00).
7 Jumps to block 1: loop_ unconditionally.
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var = UBw
Command Description Argument

Assigns the value of the internal user contact to | Variable: any variable
<variable> in units of words.

var=LBw

Format
Flowchart method Text language method
| <variable> : = UBw

| <variable> : = UBw

\:

UB(0) to UBw = 1 (bit 0)
UB(1) to UBw = 2 (bit 1)
UB(2) to UBw = 4 (bit 2)
UB(3) to UBw = 8 (bit 3)
UB(4) to UBw = 16 (bit 4)
UB(5) to UBw = 32 (bit 5)
UB(6) to UBw = 64 (bit 6)
UB(7) to UBw = 128 (bit 7)
UB(8) to UBw = 256 (bit 8)
UB(9) to UBw = 512 (bit 9)
UB(10) to UBw = 1024 (bit 10)
UB(11) to UBw = 2048 (bit 11)
UB(12) to UBw = 4096 (bit 12)
UB(13) to UBw = 8192 (bit 13)

)

)

spuewwo) |oJjuod O/I 9-9

UB(14) to UBw = 16384 (bit 14)
UB(15) to UBw = 32768 (bit 15)

® Example

Flowchart Text

0 [ i entry
entry : 103']:-_. L
UB(e
UB(1

)

)
By =00 | uB({2} :

(

)

x(ea)

x(e1)

x(@2)

@) := ubw
= ( 1= UB(2)

HEW) = xo) | goto loop_

end

=3
=]
el

nnon @

M
< =
® &
[ = |

||‘_

LE[1] = X[01) |

e

UBIZ) =X[02) |

]

Uhdon (] = L |

-

YI00) = UBZ) |

=
geto -

3 ¢ Mext Block Gotdiloops
(_ end )

In the above example, the status of X(00) to X(02) is monitored with the parameter UMon(0) (db-08),
and X(02) is output to Y(00).

— | [— —i — e —r
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Block number Operation
1 Assigns 0 to UBw.
2to4 Assigns the variables X(00) to X(02) to the variables UB(0) to UB(2).
5 Assigns UBw to UMon(0).
6 Assigns UB(2) to Y(00).
7 Jumps to the block 1: loop_ unconditionally.

UB(i) = value

Command Description Argument
Assigns <value> to the internal user contact. i: internal user contact number
(range 0to 7)
LIBi=value Value: any variable or constant
Format
Flowchart method Text language method
| UB(i) : = <value> | UB(j) : = <value>
2
® Example

Flowchart Text

0 (5 entry
entry : ]'G:'p__
( j ubw ==

a
s UB(@) := x(ee)
# UB(1) := X(@1)
| UBuw =0 | UB(2) := X(82)
i ¢ UMon(@) := ubw
| . | v(ea) := UB(2)
LB (0] = X[00) goto loop_
" ¢ end
| UE[1] = X[01] |
4 1
| LB (2] = 02 |
5
| Ubdan (0] = LB |
: -
| ey = UBREZ) |
7
| qo I_

a Ment Block Goteloops
(_ end )

In the above example, the status of X(00) to X(02) is monitored with the parameter UMon(0) (db-08),
and X(02) is output to Y(00).

—= W

Block number Operation
1 Assigns 0 to UBw.
2t04 Assigns the variables X(00) to X(02) to the variables UB(0) to UB(2).
5 Assigns UBw to UMon(0).
6 Assigns UB(2) to Y(00).
7 Jumps to the block 1: loop_ unconditionally.
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UBw = value

Command Description Argument
Assigns <value> to the internal user contact in | Value: any variable or constant

units of words.

LB w=value

Format
Flowchart method Text language method
| UBw : = <value>

| UBw : = <value>

\:

UBw = 1 (bit 0) to UB(0)
UBw = 2 (bit 1) to UB(1)

UBw = 4 (bit 2) to UB(2)

UBw = 8 (bit 3) to UB(3)

UBw = 16 (bit 4) to UB(4)

UBw = 32 (bit 5) to UB(5)

UBw = 64 (bit 6) to UB(6)

UBw = 128 (bit 7) to UB(7)
UBw = 256 (bit 8) to UB(8)
UBw = 512 (bit 9) to UB(9)
UBw = 1024 (bit 10) to UB(10)
UBw = 2048 (bit 11) to UB(11)
UBw = 4096 (bit 12) to UB(12)
UBw = 8192 (bit 13) to UB(13)
UBw = 16384 (bit 14) to UB(14)
UBw = 32768 (bit 15) to UB(15)

spuewwo) |oJjuod O/I 9-9

® Example

Flowchart Text

0 . i entry
enlry : 103p:-_. -

a
o UB(@) := X(ea)
# UB(1) == X(81)
| Ut =0 | UB(2) := X(82)
: # UMon(@) := ubw
| . | Y(@ea) := UB(2)
LB := X [00) goto loop_
" # end
| UB([1) =X[01) |
4 =
| UEBL2) = x[02) |
; i
| Uhdon (] = L |
; *
| 0] = UEB[2) |
? =
| gato I_

3 ¢ Mext Block Gotdiloops
(_ end )

In the above example, the status of X(00) to X(02) is monitored with the parameter UMon(0) (db-08),
and X(02) is output to Y(00).
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Block number Operation
1 Assigns 0 to UBw.
2to4 Assigns the variables X(00) to X(02) to the variables UB(0) to UB(2).
5 Assigns UBw to UMon(0).
6 Assigns UB(2) to Y(00).
7 Jumps to the block 1: loop_ unconditionally.
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6-7 Timer Control Commands

Delay on/off
Command Description Argument

Starts the timer(k). The the timer counter TC(k) | on/off: operation setting (on/off) after the delay
@ is started with 0 and incremented every 10 ms | time

until it reaches <value 2>. When <value 2>is | yajue 1: any contact variable or variable
reached, the timer contact TD(k) changes to ON
and the processing (on or off) specified for
<value 1> is executed.

Drelay
Value 2: any variable or constant

(specified time x 10 ms)

TD(k): the timer output contact of the timer that
you use (range of k is 0 to 7)

Format
Flowchart method Text language method
| delay on/off <value 1> TD(k) <value 2>

| delay on/off <value 1> TD(k) <value 2>

\2
Note 1. The timer (k) is started when the “delay on/off’ command is executed. If TD(k) is ON, it is changed to
OFF when the timer (k) is started. However, the variable of <value 1> does not change from its original
value.
After the timer (k) is started, the program goes to the next command.

SpuBWWOY [0J3U0) JdWIl /-9

2. When the “delay on/off’ command is executed, the data of <value 1>, TD(k) and <value 2> are saved
internally. Even if the variable values set to <value 1> and <value 2> are changed after the “delay
on/off” command is executed, the operation of the command does not change.

3. After the “delay on/off’ command is executed, if the same timer (k) is restarted before its processing is
completed, the ongoing processing is canceled and the timer (k) is started with the new settings.
Therefore, create a program so that the timer (k) which is started once is not restarted until its pro-
cessing is completed.

4. You can monitor the data of the started timer (k) with the timer counter variable TC(k). Check the com-
pletion of the timer processing with the timer output contact TD(k) (changes ON at completion).

® Timing chart

. s (1) The timer is in a free-running state.
2 [ (2) The “delay on” command is started.

(3) The delay operation is in progress.

E 1500 E
E...‘.‘?."f’... T ,}'/T (4) The time elapsed.
e //_'1 / ' ! /,f/ ; o (5) The “delay off’ command is started.
(] | | | ¥
&

a | % -"1'"' (6) The delay operation is in progress.

Compantson 11 ". I|
for matching 1 LR
| ; 4 : (7) The time elapsed.
TOD (D) | l—f—'—
|.'||_T ]
¥ (D0) ‘El T J
delayon Y (0O} TD D) 1000 delayoff ¥ (00) TO(O) 1500 e off TOD (D)

(1) - 2 (2)(3)--(4): - - 2=(5)(6)- - =(7)
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® Example

Flowchart Text
entry
u(ea) := 209
ufei) := 308
:loop_

if X(@8) = @ goto GT@ol
delay on FW Th{@) U(@e)
until FW = 1

u(ez) := Fw
loop
delay off FW TD(®) u{e1)
. ® until FW = @
if X[00) =0 goto U(z) 1= FW
fic o 3 100{)
1GTeal
4 ¥ goto loop_
end

5

E

il
T
il
T
ui]

[

al
n
.
un|
i

Goto loop_

o
U Heut Elock
F

.

In the above example, when X(00) is not 0, a forward operation is started with the “delay on” command
and the operation is stopped with the “delay off’ command.

Block number Operation
1 Assigns 200 to U(00).
2 Assigns 300 to U(01).
3 Jumps to the block 8: GT001 if X(00) is 0. Goes to the next step if X(00) is not 0.
4 Starts the timer (0) for the set value U(00) with the “delay on” command.
5t07 Assigns the status of FW to U(02) until FW changes to 1. Goes to the next step when FW changes
to 1.
8 Starts the timer (0) for the set value U(01) with the “delay off’ command.
9to 1M Assigns the status of FW to U(02) until FW changes to 0. Goes to the next step when FW changes
to 0.
12 Jumps to the block 3: loop_ unconditionally.
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Timer set
Command Description Argument
Starts the timer (k). The the timer counter TC(k) | TD(k): the timer output contact of the timer that
[ARTT is started with 0 and incremented every 10 ms | you use (range of kis 0 to 7)
s until it reaches <value>. When <value> is Value: any variable or constant
reached, the timer contact TD(k) changes to e 4w
(specified time x 10 ms)
ON.
Format
Flowchart method Text language method
| timer set TD(k) <value> | timer set TD{k) <value>
d
Note 1. The timer (k) is started when the “timer set” command is executed. If TD(k) is ON, it is changed to OFF

when the timer (k) is started. After the timer (k) is started, the program goes to the next command.

2. When the “timer set” command is executed, the data of TD(k) and <value> are saved internally. Even
if the variable values set to <value> is changed after the “timer set” command is executed, the opera-
tion of the command does not change.

3. After the “timer set” command is executed, if the same timer (k) is restarted before its processing is
completed, the ongoing processing is canceled and the timer (k) is started with the new settings.
Therefore, create a program so that the timer (k) which is started once is not restarted until its pro-
cessing is completed.

4. You can monitor the data of the started timer (k) with the timer counter variable TC(k). Check the com-
pletion of the timer processing with the timer output contact TD(k) (changes ON at completion).

® Timing chart

(1) The timer is in a free-running state.

2
AT * (2) The “timer set” command is started.
B - (3) The delay operation is in progress.
A T // ' (4) The time elapsed.
e Vi : { // . ¥ (5) The “timer set” command is started.
Comparion :L 1 ]J 3 L "j li ) :‘ (6) The delay operation is in progress.
i i ]q \ ‘]— (7) The time elapsed.
A

r 4
timer st TD (k) 1000 tirmer sat TD (k) 1500 tirmer off TO (k)

<= 3= (2)(3) -»-(4)- - - (5)(6) - = (7) --- = (8)(9) -- >~
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(9) The timer is in a free-run state.
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® Example
Flowchart Text
i i entry
:loop
enlty inc U{B1)
timer set TD(@) U({81)
:LE@e
|”°°° : ;r1 | u(e2) := TC(e)
g HNY if TC(®) < U(P1l) goto LE@E
oto loo
2 ¥ S a i
| tirmer s&t TOO) L01] |
3 LEOO Y

ue) = TCM) |

True A Go to LEOD

qotao I—

&

Gobo loop_

Mewt Block
F

c

end )

In the above example, the set value of TD(0) is incremented by 1 every time the timer execution is com-
pleted, and the time required for each loop gets longer every execution. The current value of the timer

is reflected in U(02).
Block number Operation

1 Adds 1 to U(01).

2 Starts the timer (0) for the “timer set” command with the set value U(01).

3 Assigns the current value TC(0) of the timer (0) to U(02).

4 Jumps to the block 3: LBOO if the current value TC(0) of the timer (0) is less than the set value
u(o1).
In other cases, the program goes to the next step.

5 Jumps to the block 1: loop_ unconditionally.
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Timer Off
Command Description Argument
Resets the timer counter TC(k) to 0 and starts | TD(k): the timer output contact of the timer that
(Sorr the timer in free-run mode. you use (range of kis 0 to 7)
Tirner0Iff
Format
Flowchart method Text language method
| fimer off TD(K) | timer off TD(k)
2

® Timing chart

(1) The timer is in a free-running state.

(2) The “timer set” command is started. E

(3) The delay operation is in progress. 3

(4) The time elapsed. o

(5) The “timer set” command is started. %

- \ 3 . 1 . | (6) The delay operation is in progress. o
o L f L[ N (7) The time elapsed. g
W TR . LA (8) The “timer off’ command is started. 5

(1) - -5 (2)@3)-»=(4) - -3 (5)(6) -3 (7) - - - 3= (8)(9) - - & (9) The timer is in a free-run state. ¢
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® Example

Flowchart Text

entry

! :laop_
g u{er) := 20

if X(@l) = @ goto loop_

joop el

1)
1§

if 201) = 0 gato

if X[01] =0 then

timer set TD(R) U{@1)
: LBaaa_
if X(el) = @ then
1 timer off TD({&)
else
if TD(@) = 1 goto LE@eel_
goto LBBBE_
endif
:LBaael_
goto loop_
end

True = Goto loop_

: Goto [e0oo_ 11 i
B = )

if TD0) = 1 gota

E =[ho b pBAd0Y i

Gota loop_
Mewt Block

v

In the above example, the start/end operation of the timer (0) is repeated when X(01) is not 0. If X(01)
changes to 0, the timer is stopped and X(01) is monitored.

Block number Operation
1 Assigns 20 to U(01).
2 Jumps to the block 1: loop_if X(01) is 0. Goes to the next step if X(01) is not 0.
3 Starts the timer (0) for the “timer set” command with the set value U(01).
4109 Monitors X(01) and jumps to the block 10: LB0001_ when TD(0) is 1 and X(01) is not 0.
When X(01) changes to 0, the timer (0) stops and the program goes to the next step.
10 Jumps to the block 1: loop_ unconditionally.
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6-8 Parameter Control Commands

I

ChgParam
Command Description Argument

— Changes the data of the inverter parameter Parameter: parameter code

T.E'i specified in <parameter> to <value>. (Fxxx, Axxx, bXXX, Cxxx, Hxxx, PXxxx, 0Xxx, or

St You can change any inverter parameter. Uxxx)
Value: any variable or constant
Format
Flowchart method Text language method

<parameter> : = <value>
| <parameter> : = <value> |

{
Note 1. Similar to the settings with the inverter's LCD Operator, each parameter has the following restrictions.
If any of the event listed in the restrictions occurs, the inverter detects Command Error (E045) and the
DriveProgramming program is stopped. For details on restrictions for each parameter, refer to the
High-function General-purpose Inverter RX2 Series User's Manual (1620).

+ Data that exceeds the setting range was set to the parameter.

* A matching error occurred between the parameter to set and relevant parameters.

+ A function which is not available with the selected mode was set.

» The parameter that cannot be changed during operation was changed during operation.

» A parameter was set while parameter data change is prohibited with the Soft Lock Selection (UA-16).

2. Even if you change the set parameter data by using the “ChgParam” command, the data of the corre-
sponding parameter is not changed in the EEPROM.
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® Example
Flowchart Text
o ] entry
' entry j :loop_
inc U(e2)
AC120 := U{@2)
1 loop ¥ wait 108
| ine L[DZ) | goto loop_
end
z ¥
ACA20 = Ujo2) |
1 ¥
| wait 100 |
4 h
| qoto I—
G bo loop_
Mext Block
5 ¥
=

In the above example, the value of AC120 (1st Acceleration Time 1) is incremented by 1 every second.

Block number Operation
1 Adds 1 to U(02).
2 Assigns U(02) to the parameter AC120.
3 Waits for 1.00 second with the “wait” command.
4 Jumps to the block 1: loop_ unconditionally.
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MonParam

Command Description

Argument

Assigns the content of the inverter parameter
specified in <parameter> to <variable>.

57

Parameter: parameter code

(Fxxx, Axxx, bxxx, Cxxx, dxxx, Hxxx, Pxxx,
0XXX, or Uxxx)

korParan
Variable: any variable
Format
Flowchart method Text language method
- <variable> : = <parameter>
| <variable> : = <parameter> |
2
® Example
Flowchart Text
0 . entry
:loop
| ENLL } UMon(@) := AC120
goto loop
end
1 lpop h
| Uhkdon[d] := AC120
2 ¥
gota
Go b laop_
¥ Ment Block

D

In the above example, the value of the parameter AC120 (Acceleration time setting 1, 1st-motor) is
assigned to the parameter UMon(0) (db-08) (User Monitor) and monitored.

Block number Operation
1 Assigns the parameter FA-01 to UMon(0).
2 Jumps to the block 1: loop_ unconditionally.
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RtcSet
Command Description Argument
Sets a 6-byte clock data sent from the LCD On/off: continuous/once
@ Operator in the variable. This data corresponds | yser variable: any user parameter variable or
S to.ye?r, month, day, day of the week, hour and | jnternal user variable U(xx) or UL(xx)
minute.

The hexadecimal variable value corresponds to

year, month, day, day of the week, hour and

minute (decimal).

rtcset on: continuously updates the 6-byte data.

rtcset off: updates the 6-byte data only once.

Format

Flowchart method Text language method

| rtcset on/off <user variable>

| rtcset on/off <user variable>

|

Note 1. This function uses the clock function of the LCD Operator. If you execute the “rtcset on/off” command
when the LCD Operator is not connected, its processing does not finish and the whole program enters
a waiting state for the command. Therefore, we recommend you to create a program in which the “rtc-
set on” command is started only once right after the start of the program and the clock data is always
output to the specified variable.

2. To use this function, prepare an optional battery (CR2032, 3V) for the LCD operator. Set the clock time
accurately before you use the “rtcset on/off” command. Set the time accurately since the clock function
has a time error.

3. The BCD data is output in units of bytes when the “rtcset on/off’ command is executed.

The days of the week, Sunday to Saturday are represented as 00 to 06, respectively. However, you
cannot detect the BCD data using the user parameter variable U(k) or the internal user variable. When
you create a program, note that the BCD data is detected as hexadecimal data and converted to the
decimal data in the DriveProgramming Editor and the LCD Operator.

4. When the “rtcset on/off’ U(k) is executed, the data is set in the following order from upper bytes.

You must ensure continuous three user parameter variables including U(k).

SpueWWOY [0JjU0) Jdjoweled 8-9

User parameter variable Upper byte Lower byte
U(k) Year BCD data Month BCD data
U(k+1) Day BCD data Day of the week BCD data
U(k+2) Hour BCD data Minute BCD data

5. When the “rtcset on/off” UL(Kk) is executed, the data is set in the following order from upper bytes.
You must ensure continuous two internal user variables including UL (k).

User parameter variable Upper word Lower word
Upper byte Lower byte Upper byte Lower byte
UL (k) Year BCD data | Month BCD data | Day BCD data Day of the week
BCD data
UL(k+1) Hour BCD data | Minute BCD data 0 (padding) 0 (padding)

6. You must perform the installation and removal of the LCD Operator with the inverter power supply shut
off. Otherwise, a fault may occur.
If an error that causes disconnection from the LCD Operator occurs, the clock data is retained for at least 1
minute and 45 seconds. Therefore, it is possible to execute the “rtcset on/off” command within 1 minute and
45 seconds after disconnection. When the time exceeds 1 minute and 45 seconds after disconnection, an
all-zero data is output to the specified variable.

7. When the battery of the LCD Operator gets weak, the Operator cannot maintain the clock data any longer. The
data is maintained with the control circuit power supply while the power supply for the inverter is on. However,
when the power supply is turned on again, the clock data returns to the initial data (2000/1/1 SUN 00:00).
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Precautions for Safe Use

If the clock command is used in DriveProgramming, an unexpected operation may occur due to
weak battery. Take measures such as detecting a weak battery by [E042]RTC Error and stop-
ping the inverter or programs. When the LCD Operator is removed or disconnected, DrivePro-
gramming is in a waiting status by the clock command.

When the LCD Operator is removed or disconnected, DriveProgramming is in a waiting status

by the clock command.

El Precautions for Correct Use

» To display time in LCD operator, you need to configure clock settings.
» To use the clock function, you need an optional battery that is separately sold (CR2032, 3V).

® Example
Flowchart Text
a [ entry
rtcset off U(8a@)
entry s
1 h 4
| reczet off L0 |

¥

D

If you execute this program example on October 18th (Thursday) of 2012 at 2:29 P.M., then U(00),
U(01) and U(02) will be displayed on the DriveProgramming Editor and the LCD Operator as follows:

. Display
User pa_lrameter Clock function PCD data (converts hexadecimal | Meaning of clock function BCD data
variable (actual hexadecimal data) .
BCD data to decimal)
u(00) 1210 4624 "12" for year 2012, "10" for October
u(o1) 1804 6148 "18" for 18th day, "04" for Thursday
U(02) 1429 5161 "14" for 2 p.m., "29" for 29 minutes
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6 DriveProgramming Commands

Inverter Control Commands

I
Run FW
Command Description Argument
Makes the inverter start a forward operation. -—-
@ This command is a shortcut of the “func = value”
FunFu command which is previously set as “FW : = 1".
Format
Flowchart method Text language method
FW =1 FW: =1
{
Run RV
Command Description Argument
Makes the inverter start a reverse operation. -
@ This command is a shortcut of the “func = value”
BurBy command which is previously set as “RV : =1".
Format
Flowchart method Text language method
| RV =1 RV:=1
\2
Stop FW
Command Description Argument
Makes the inverter decelerate to stop from a for- -
m ward operation.
Sl This command is a shortcut of the “func = value”
command which is previously set as “FW : = 0".
Format
Flowchart method Text language method
W =0 FW:=0
\2
Stop RV
Command Description Argument
Makes the inverter decelerate to stop from a -
@ reverse operation.
StopRe This command is a shortcut of the “func = value”
command which is previously set as “RV : = 0".
Format
Flowchart method Text language method
RV:=0 RV:=0
\2
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6 DriveProgramming Commands

Stop (func = value)

Command

Description

Argument

func=valus

Makes the operating inverter decelerate to stop
by using the “func = value” command.

Refer to "func =value" in 6-6 I/0O Control Com-
mands on page 6-40.

<value> is assigned to the selected <function>
variable.

function: select either of the following vari-
ables.

"FW”: In a forward operation by the “Run FW”
"RV”: In a reverse operation by the “Run RV”

value: set 0 (stop) for deceleration to stop the
inverter.

Format

Flowchart method

Text language method

(Forward operation)

(Reverse Operation)

| FW:=0

| or | RV:=0 |

\ \

(Forward operation) (Reverse Operation)

FW:=0 RvV:=0

El Precautions for Correct Use

+ If the DriveProgramming program is stopped, the status of the variables FW (forward) and

RV (reverse) is not retained but cleared to zero.

» The variable FW (forward) and RV (reverse) are enabled only when the inverter's 1st RUN
Command Selection (AA111) is set to 01 ([FW]/[RV] terminal). The operation is not per-
formed with other setting options.

* If you set the variable FW (forward) or RV (reverse) to 1 immediately after turning on the
power supply, the setting is ignored and neither forward nor reverse operation is performed.
Set 0 first, and then set 1 again. To avoid this operation, create a program that has one sec-
ond of wait time with such as “wait” command after turning on the power supply.
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6 DriveProgramming Commands

Stop
Command Description Argument
Makes the operating inverter decelerate and

@ stop.

When a trip is detected by the inverter, this com-
mand acts as a reset.

Stop

Format
Flowchart method Text language method

2
Note 1. The “stop” command has the same function as the STOP/RESET key of the LCD Operator.

This command makes the operating inverter decelerate and stop. When a trip is detected by the
inverter, this command acts as a reset.

2. To prevent the “stop” command from acting as a reset, set the STOP-key enable at RUN-command
from terminal, 1st-motor (AA-13) to 00 (Disabled). With this setting, while the “stop” command makes
the inverter decelerate and stop, a reset is not performed. However, note that the LCD Operator's
STOP/RESET key will be disabled.

3. Since the “stop” command may act as a reset and cause the LCD Operator's STOP/RESET key to be
disabled, we recommend you to use the previously mentioned Stop (func = value) command to stop

SpUBWIWOY [0J3UO0D JBMBAU| 6-9

the inverter.
Set Freq
Command Description Argument
Sets the frequency of the Inverter. Value: any variable or constant

1@ This command is a = (Assign) command whose | (range 0 to 40,000)
left-hand side is set to the frequency reference
variable SET-Freq.

Unit: 0.01 Hz

SetFreqg

Format
Flowchart method Text language method
| SET-Freq : = <value>

| SET-Freq : = <value>
2

Note 1. The range of frequency that the inverter can actually output is from the Minimum frequency adjust-
ment, 1st-motor (Hb130) to the maximum frequency.

If the set data is out of range, the inverter operates as follows.

* Minimum frequency adjustment, 1st-motor (Hb130)
Operates at the frequency of 0.00 Hz.
When the 1st Control Method (AA121) is set to 09 (Zero-Hz range sensorless vector control (IM)) or
10 (Vector control with sensor (IM)), the Minimum frequency adjustment, 1st-motor (Hb130) is dis-
abled and the specified frequency is output.

* More than maximum frequency
Limits the frequency reference to the value set in the 1st/2nd Maximum Frequency
(Hb105/Hd105/Hb205/Hd205).

2. When the DriveProgramming program is stopped, the data of the frequency reference variable before
the program stop is retained. When the program execution is started again, the process begins with
the retained data.
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6 DriveProgramming Commands

® Example

Flowchart Text

entry
:Top
select Xw
case 1
SET-Freq :
FW := 1
case 2
SET-Freq :
RV = 1
case else
stop
endselect
goto Top

laae

1588

-

| SET-Freq := 1000 |

end

::

a
-

-

| caze 2 |

=
]

-

=

| SET-Freq := 1500 |

m
b o

| case else |

-

a
=
=

]

| endselect |

-

| gt b—

Ll Go to Top
4 Ment Block
12 o d

In the above example, if the general-input contact Xw is 1, the motor runs at 10 Hz in the forward direc-
tion. If the general-input contact Xw is 2, the motor runs at 15 Hz in the reverse direction. With other val-
ues, the motor stops.

Block number

Operation

1

After the "select” command, the program branches to the following “case” commands depending
on the value of Xw.

Branches to the “case 1” if Xw =1, to the “case 2" if Xw = 2, and to the “case else” if Xw = a value
other than 1 and 2.

2to4 Executes if Xw = 1. Sets the frequency reference variable to 10.00 Hz, operates the inverter in the
forward direction, and executes the next steps after the “endselect” command.
5t07 Executes if Xw = 2. Sets the frequency reference variable to 15.00 Hz, operates the inverter in
reverse direction, and executes the next steps after “endselect” command.
81010 Executes if Xw = a value other than 1 and 2. Stops the inverter and executes the next steps after
the “endselect” command.
11 Jumps to the block 1: Top unconditionally.
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Trip
Command Description Argument
Generates the inverter trip. Value: any variable or constant
& The inverter stops when it detects a trip. (range 0 to 9)
Trip 0 to 9 correspond to the alarm code E050 to

E059.

Format

Flowchart method

Text language method

| trip <value> |

|

trip <value>

Note 1. Even if an inverter trip occurs in one task, the DriveProgramming program does not stop the other
possible tasks in the program, and the processing is continued.

2. You can set 10 or greater values by using any variable and constant (up to 127), however, even if a
trip occurs, the displayed error code will always be E059.

® Example
Flowchart Text
] entry
( o j :1loop_
FiWl := 1
if X(e1) = @ goto jmp
1 loop Y :E;E *
P = 1 | +jmp
+ goto loop_
end

if X[01) = 0 gato

Truel= Go to jmp

| qota Ii

G to loop_

Mewt Block
r

G

In the above example, a user trip occurs in the inverter when the input terminal variable X(01) is set to

ON.

Block number

Operation

1 Operates the inverter in the forward direction.

2 If X(01) is 0, jumps to the block 5: jmp. If X(01) is not 0, the program goes to the next step.
3 Generates the user trip 1 in the inverter.

4 Stops the inverter.

5 Jumps to the block 1: loop_ unconditionally.
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6 DriveProgramming Commands

6 - 62

Accel
Command Description Argument
Sets the inverter acceleration time. Value: any variable or constant
l@ This command is a =(Assign) command whose
el left-hand side is set to the acceleration time
variable ACCEL.
Unit: 10 ms
Format
Flowchart method Text language method
| ACCEL : = <value> | ACCEL : = <value>
2
Decel
Command Description Argument
Sets the inverter deceleration time. Value: any variable or constant
I@ This command is a =(Assign) command whose
Decel left-hand side is set to the deceleration time

variable DECEL.
Unit: 10 ms

Format

Flowchart method

Text language method

| DECEL : = <value> |
d

DECEL : = <value>

m Precautions for Correct Use

» The acceleration time variable ACCEL and the deceleration time variable DECEL are
enabled only when you set the Acceleration/Deceleration Time Input Type (AC-01) to 04
(DriveProgramming).

* When the DriveProgramming program is stopped, the data of the acceleration time variable

ACCEL and deceleration time variable DECEL before the program stop is retained. When
the program execution is started again, the process begins with the retained data.

DriveProgramming User’s Manual (1622-E1)



DriveProgramming Commands

® Example
Flowchart Text
entry
entry :loop_
if X(ee) = 1 then
accel := 190
k 7 decel := 2000
set-freq := 1020
fw =1
if XI00) = 1 than else
stop
ACCEL = 100 | endif
goto loop
4 v end
| DEGEL = 2000 |
else |
4 ¥ o
| SET-Freq = 1000 I ©
7 L d 3
stop | ls h g
FWm=1 | 2
o
o
h 3
endif I 3_
[
h 4 s
goto = 3
i —— G b loop_ 5
10 %

In the above example, the acceleration time is set to 1.00 second and the deceleration time is set to
20.00 seconds when the input terminal variable X(00) is set to ON.

Block number Operation
1t0 6 If X(00) is 1, the acceleration time is set to 1.00 second, the deceleration time is set to 20.00 sec-
onds, and the output frequency is set to 10.00 Hz. The inverter is operated in the forward direction.

If X(00) is not 1, the program goes to the next step after the “else” command.
7t08 Stops the inverter.
9 Jumps to the block 1: loop_ unconditionally.
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Precautions for Use of Parameters

for DriveProgramming
]

This section describes the precautions for use of parameters for the
DriveProgramming.

7-1 Inverter Parameters Affected by SettingOrder ...................... 7-2
7-2 Parameters Affected by Rated Current[%] ............... ... ...t 7-6
7-3 Parameters Affected by PID Enabled/Disabled ...................... 7-8
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7 Precautions for Use of Parameters for DriveProgramming

7-1

Setting Order

Inverter Parameters Affected by

In some cases, the setting range of the parameters are restricted by the setting data of other parameters.

The following are the representative examples.

Parameter Description Data
No.
Hb104 | Async.Motor Base frequency setting, 1st- 10.00 to Maximum Frequency [Hb105](Hz)
motor
Hb105 | Async.Motor Maximum frequency setting, 1st- | Base Frequency [Hb104] to 590.00 (Hz)
motor
Hd104 Sync.Base frequency setting, 1st-motor 10.00 to Maximum Frequency [Hd105](Hz)
Hd105 | Sync.Maximum frequency setting, 1st-motor | Base Frequency [Hd104] to 590.00 (Hz)
Hb204 | Async.Motor Base frequency setting, 2nd- 10.00 to Maximum Frequency [Hb205](Hz)
motor
Hb205 | Async.Motor Maximum frequency setting, Base Frequency [Hb204] to 590.00 (Hz)
2nd-motor
Hd204 Sync.Base frequency setting, 2nd-motor 10.00 to Maximum Frequency [Hd205](Hz)
Hd205 Sync.Maximum frequency setting, 2nd-motor | Base Frequency [Hd204] to 590.00 (Hz)
AA104 | Sub speed setting, 1st-motor 0.00/Minimum Frequency [Hb130][Hd130] to Maxi-
mum Frequency [Hb105][Hd105](Hz)
AA204 Sub speed setting, 2nd-motor 0.00/Minimum Frequency [Hb230][Hd230] to Maxi-
mum Frequency [Hb205][Hd205](Hz)
Ab110 Multispeed-0 setting, 1st-motor 0.00/Minimum Frequency [Hb130][Hd130] to Maxi-
mum Frequency [Hb105][Hd105](Hz)
Ab210 Multispeed-0 setting, 2nd-motor 0.00/Minimum Frequency [Hb230][Hd230] to Maxi-
mum Frequency [Hb205][Hd205](Hz)
Ab-11 to | Multispeed-1 setting to 15 setting 0.00/Minimum Frequency [Hb130][Hd130] to Maxi-
Ab-25 mum Frequency [Hb105][Hd105](Hz)
bA-60 Dynamic brake usage rate 0.0 to 10.0 x (Dynamic brake usage rate resistance
[bA-63])/Minimum resistance)z(%)
bA102 Upper Frequency limit, 1st-motor Upper Frequency limit, 1st-motor [bA102] <
Async.Motor Maximum frequency setting, 1st-motor
[Hb105]
Upper Frequency limit, 1st-motor [bA102] <
Sync.Maximum frequency setting,
1st-motor[Hd105]
bA103 Lower Frequency limit, 1st-motor Lower Frequency limit, 1st-motor [bA103] <
Async.Motor Maximum frequency setting, 1st-motor
[Hb105]
Lower Frequency limit, 1st-motor [bA103] <
Sync.Maximum frequency setting,
1st-motor[Hd105]
bA202 Upper frequency limit, 2nd motor Upper frequency limit, 2nd motor [bA202] <

Async.Motor Maximum frequency setting, 2nd-
motor [Hb205]

Upper frequency limit, 2nd motor [bA202] <

Sync.Maximum frequency setting, 2nd-motor
[Hd205]
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Parameter Description Data
No.
bA203 Lower frequency limit, 2nd motor Lower frequency limit, 2nd motor [bA203] <
Async.Motor Maximum frequency setting, 2nd-
motor [Hb205]
Lower frequency limit, 2nd motor [bA203] <
Sync.Maximum frequency setting, 2nd-motor
[Hd205]
bC120 Free electronic thermal frequency-1, 1st- 0.00 to Free electronic thermal frequency-2, 1st-
motor motor [bC122](Hz)
bC122 Free electronic thermal frequency-2, 1st- Free electronic thermal frequency-1, 1st-motor
motor [bC120] to Free electronic thermal frequency-3, 1st-
motor [bC124](Hz)
bC124 Free electronic thermal frequency-3, 1st- Free electronic thermal frequency-2, 1st-motor
motor [bC122] to 590.00(Hz)
bC220 Free electronic thermal frequency-1, 2nd- 0.00 to Free electronic thermal frequency-2, 2nd-
motor motor [bC222](Hz)
bC222 Free electronic thermal frequency-2, 2nd- Free electronic thermal frequency-1, 2nd-motor
motor [bC220] to Free electronic thermal frequency-3,
2nd-motor [bC224](Hz)
bC224 Free electronic thermal frequency-3, 2nd- Free electronic thermal frequency-2, 2nd-motor
motor [pC222] to 590.00(Hz)

bA-31 Decel-stop at power failure starting voltage 200Vclass: 0 to 410.0(V)

400Vclass: 0 to 820.0(V)

Decel-stop at power failure starting voltage [bA-31]
< Decel-stop at power failure control target level
[bA-32]

bA-32 Decel-stop at power failure control target level | 200Vclass: 0 to 410.0(V)

400Vclass: 0 to 820.0(V)

19pI0 Bupes Aq pajoayy siejaweled J9aAU| |-/

Decel-stop at power failure starting voltage [bA-31] 7
< Decel-stop at power failure control target level
[bA-32]

Cb-05 Start rate of Terminal [Ai1] 0.0 to End rate of Terminal [Ai1] [Cb-06](%)

Cb-06 End rate of Terminal [Ai1] Start rate of Terminal [Ai1] [Cb-05] to 100.0(%)

Cb-15 Start rate of Terminal [Ai2] 0.0 to End rate of Terminal [Ai2] [Cb-16](%)

Cb-16 End rate of Terminal [Ai2] Start rate of Terminal [Ai2] [Cb-15] to 100.0(%)

Cb-25 Start rate of Terminal [Ai3] -100.0 to End rate of Terminal [Ai3] [Cb-26](%)

Cb-26 End rate of Terminal [Ai3] Start rate of Terminal [Ai3] [Cb-25] to 100.0(%)

CE-40 Window comparator for [Ai1] higher level Set an upper limit level.

Setting range: 0 to 100

Lower limit: Window comparator for [Ai1] lower level
[CE-41] + Window comparator for [Ai1] hysteresis
width [CE-42] x 2

CE-41 Window comparator for [Ai1] lower level Set a lower limit level.

Setting range: 0 to 100

Upper limit: Window comparator for [Ai1] higher
level [CE-40] - Window comparator for [Ai1] hyster-
esis width [CE-42] x 2

CE-42 Window comparator for [Ai1] hysteresis width | Set a hysteresis width for the upper and lower limit
levels.

Setting range: 0 to 10

Upper limit: (Window comparator for [Ai1] higher
level [CE-40] - Window comparator for [Ai1] lower
level [CE-41])/2
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Parameter
No.

Description

Data

CE-43

Window comparator for [Ai2] higher level

Set an upper limit level.
Setting range: 0 to 100

Lower limit: Window comparator for [Ai2] lower level
[CE-44] + Window comparator for [Ai2] hysteresis
width [CE-45] x 2

CE-44

Window comparator for [Ai2] lower level

Set a lower limit level.
Setting range: 0 to 100

Upper limit: Window comparator for [Ai2] higher
level [CE-43] - Window comparator for [Ai2] hyster-
esis width [CE-45] x 2

CE-45

Window comparator for [Ai2] hysteresis width

Set a hysteresis width for the upper and lower limit
levels.

Setting range: 0 to 10

Upper limit: (Window comparator for [Ai2] higher
level [CE-43] - Window comparator for [Ai2] lower
level [CE-44])/2

CE-46

Window comparator for [Ai3] higher level

Set an upper limit level.
Setting range: 0 to 100

Lower limit: Window comparator for [Ai3] lower level
[CE-48] + Window comparator for [Ai3] hysteresis
width [CE-47] x 2

CE-47

Window comparator for [Ai3] lower level

Set a lower limit level.
Setting range: 0 to 100

Upper limit: Window comparator for [Ai3] higher
level [CE-46] - Window comparator for [Ai3] hyster-
esis width [CE-48] x 2

CE-48

Window comparator for [Ai3] hysteresis width

Set a hysteresis width for the upper and lower limit
levels.

Setting range: 0 to 10

Upper limit: (Window comparator for [Ai3] higher
level [CE-46] - Window comparator for [Ai3] lower
level [CE-47])/2

Hb150

Free-V/f frequency 1 setting, 1st-motor

0.00 to Free-V/f frequency 2 setting, 1st-motor
[Hb152](Hz)

Hb152

Free-V/f frequency 2 setting, 1st-motor

Free-V/f frequency 1 setting, 1st-motor [Hb150] to
Free-V/f frequency 3 setting, 1st-motor [Hb154](Hz)

Hb154

Free-V/f frequency 3 setting, 1st-motor

Free-V/f frequency 2 setting, 1st-motor to
Free-V/f frequency 4 setting, 1st-motor [Hb156](Hz)

Hb156

Free-V/f frequency 4 setting, 1st-motor

Free-V/f frequency 3 setting, 1st-motor [Hb154] to
Free-V/f frequency 5 setting, 1st-motor [Hb158](Hz)

Hb158

Free-V/f frequency 5 setting, 1st-motor

Free-V/f frequency 4 setting, 1st-motor [Hb156] to
Free-V/f frequency 6 setting, 1st-motor [Hb160](Hz)

Hb160

Free-V/f frequency 6 setting, 1st-motor

Free-V/f frequency 5 setting, 1st-motor to
Free-V/f frequency 7 setting, 1st-motor [Hb162](Hz)

Hb162

Free-V/f frequency 7 setting, 1st-motor

Free-VI/f frequency 6 setting, 1st-motor to
Async.Motor Base frequency setting, 1st-motor
[Hb104](Hz)

Hb250

Free-V/f frequency 1 setting, 2nd-motor

0.00 to Free-V/f frequency 2 setting, 2nd-motor
[Hb252](Hz)

Hb252

Free-V/f frequency 2 setting, 2nd-motor

Free-V/f frequency 1 setting, 2nd-motor to
Free-V/f frequency 3 setting, 2nd-motor
[Hb254](Hz)
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Parameter Description Data
No.

Hb254 Free-V/f frequency 3 setting, 2nd-motor Free-V/f frequency 2 setting, 2nd-motor to
Free-V/f frequency 4 setting, 2nd-motor
[Hb256](Hz)

Hb256 Free-V/f frequency 4 setting, 2nd-motor Free-V/f frequency 3 setting, 2nd-motor [Hb254] to
Free-V/f frequency 5 setting, 2nd-motor
[Hb258](Hz)

Hb258 Free-V/f frequency 5 setting, 2nd-motor Free-V/f frequency 4 setting, 2nd-motor [Hb256] to
Free-V/f frequency 6 setting, 2nd-motor
[Hb260](Hz)

Hb260 Free-V/f frequency 6 setting, 2nd-motor Free-V/f frequency 5 setting, 2nd-motor [Hb258] to
Free-V/f frequency 7 setting, 2nd-motor
[Hb262](Hz)

Hb262 Free-V/f frequency 7 setting, 2nd-motor Free-V/f frequency 6 setting, 2nd-motor [Hb260] to

Async.Motor Base frequency setting, 2nd-motor
[Hb204](Hz)
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7 Precautions for Use of Parameters for DriveProgramming

7-2 Parameters Affected by Rated Current [%]

In the case of parameters for which a current value is set, the parameter's default data and setting
range are restricted by the rated current of the inverter.

When you set those parameters, set a percentage [0.01% unit] of the inverter rated current in the DrivePro-
gramming program.

The following are representative examples of parameters whose rated current is included in the data.

Parameter Description Data
No.

AF136 | Brake Release Current Setting, 1st- 0.00 to 200.00(%) (Inverter rated current ratio)
motor (Forward side)

AF143 | Brake Release Current Setting, 1st- 0.00 to 200.00(%) (Inverter rated current ratio)
motor (Reverse side)

bA121 Over current suppress Level, 1st-motor | 0.00 to 200.00(%) (Inverter rated current ratio)

bA123 Overload restriction 1 active level, 1st- 20.00 to 200.00(%) (Inverter rated current ratio)
motor

bA127 Overload restriction 2 active level, 1st- 20.00 to 200.00(%) (Inverter rated current ratio)
motor

bb-43 Restart level of Active frequency match- | 0.00 to 200.00(%) (Inverter rated current ratio)
ing

bb-46 OC-supress level of Active frequency 0.00 to 200.00(%) (Inverter rated current ratio)
matching

bb160 Over current detection level, 1st-motor 20.00 to 220.00(%) (Inverter ND rated current ratio)

bC110 Electronic thermal level setting, 1st- 0.00 to 300.00(%) (Inverter rated current ratio)
motor

bC121 Free electronic thermal current-1, 1st- 0.00 to 300.00(%) (Inverter rated current ratio)
motor

bC123 Free electronic thermal current-2, 1st- 0.00 to 300.00(%) (Inverter rated current ratio)
motor

bC125 Free electronic thermal current-3, 1st- 0.00 to 300.00(%) (Inverter rated current ratio)
motor

CE102 | Low current detection level 1, 1st motor | 0.00 to 200.00(%) (Inverter rated current ratio)

CE103 | Low current detection level 2, 1st motor | 0.00 to 200.00(%) (Inverter rated current ratio)

CE106 | Over current detection level 1, 1st motor | 0.00 to 200.00(%) (Inverter rated current ratio)

CE107 | Over current detection level 2, 1st motor | 0.00 to 200.00(%) (Inverter rated current ratio)

PA-23 Output current monitor optional output 0.00 to 300.00(%) (Inverter rated current ratio)
value setting

AF236 Brake Release Current Setting, 2nd- 0.00 to 200.00(%) (Inverter rated current ratio)
motor (Forward side)

AF243 | Brake Release Current Setting, 2nd- 0.00 to 200.00(%) (Inverter rated current ratio)
motor (Reverse side)

bA221 Over current suppress Level, 2nd-motor | 0.00 to 200.00(%) (Inverter rated current ratio)

bA223 Overload restriction 1 active level, 2nd- | 0.00 to 200.00(%) (Inverter rated current ratio)
motor

bA227 Overload restriction 2 active level, 2nd- | 20.00 to 200.00(%) (Inverter rated current ratio)
motor

bb260 Over current detection level, 2nd-motor | 20.00 to 220.00(%) (Inverter ND rated current ratio)

bC210 Electronic thermal level setting, 2nd- 0.00 to 300.00(%) (Inverter rated current ratio)
motor

bC221 Free electronic thermal current-1, 2nd- 0.00 to 300.00(%) (Inverter rated current ratio)
motor

bC223 Free electronic thermal current-2, 2nd- 0.00 to 300.00(%) (Inverter rated current ratio)

motor
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Parameter Description Data
No.

bC225 Free electronic thermal current-3, 2nd- 0.00 to 300.00(%) (Inverter rated current ratio)
motor

CE202 | Low current detection level 1, 2nd-motor | 0.00 to 200.00(%) (Inverter rated current ratio)

CE203 | Low current detection level 2, 2nd-motor | 0.00 to 200.00(%) (Inverter rated current ratio)

CE206 | Over current detection level 1, 2nd- 0.00 to 200.00(%) (Inverter rated current ratio)
motor

CE207 | Over current detection level 2, 2nd- 0.00 to 200.00(%) (Inverter rated current ratio)

motor
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7 Precautions for Use of Parameters for DriveProgramming

7-3 Parameters Affected by PID
Enabled/Disabled

The set values are scaled by the settings for AH-04/AH-05.

Parameter Description Data
No. A071 =01 or 02
db-30 PID1 feedback data 1 monitor a) Conversion (Scale adjustment)
db-32 PID1 feedback data 2 monitor = (PID1 scale adjustment (at 100%) [AH-05] - PID1
db-34 PID1 feedback data 3 monitor scale adjustment (at 0%) [AH-04])
db-42 PID1 target value monitor /100.00 * [Input (%)] + PID1 scale adjustment (at 0%)
db-44 | PID1 feedback data 1 monitor [AH-04]
FA-30 PID1 Set Value 1 b) Internal conversion (%)
FA-32 PID1 Set Value 2 = ([Input (*1)] - PID1 scale adjustment (at 0%) [AH-04])
FA-34 PID1 Set Value 3 / (PID1 scale adjustment (at 100%) [AH-05] - PID1
AH-10 Set-point-1 setting for PID1 scale adjustment (at 0%) [AH-04]) * 100.00
AH-12 PID1 Multi stage set-point 1 setting *1. Equivalent to mon param read value (Same scale as
AH-14 | PID1 Multi stage set-point 2 setting ones of AH-04, 05)
AH-16 PID1 Multi stage set-point 3 setting
AH-18 PID1 Multi stage set-point 4 setting
AH-20 PID1 Multi stage set-point 5 setting
AH-22 PID1 Multi stage set-point 6 setting
AH-24 PID1 Multi stage set-point 7 setting
AH-26 PID1 Multi stage set-point 8 setting
AH-28 PID1 Multi stage set-point 9 setting
AH-30 PID1 Multi stage set-point 10 setting
AH-32 PID1 Multi stage set-point 11 setting
AH-34 PID1 Multi stage set-point 12 setting
AH-36 PID1 Multi stage set-point 13 setting
AH-38 PID1 Multi stage set-point 14 setting
AH-40 PID1 Multi stage set-point 15 setting
AH-44 Set-point 2 setting for PID1
AH-48 Set-point 3 setting for PID1

The set values are scaled by the settings for AJ-04/AJ-05.

Parameter Description Data
No. A071 =01 or 02
db-36 PID2 feedback data monitor a) Conversion (Scale adjustment)
FA-36 | PID2 Set Value = (PID1 scale adjustment (at 100%) [AJ-05] - PID1
AJ-10 Set-point setting for PID2 scale adjustment (at 0%) [AJ-04])
db-55 PID2 output monitor /100.00 * [Input (%)] + PID1 scale adjustment (at 0%)
db-56 | PID2 deviation monitor [AJ-04]
b) Internal conversion (%)
= ([Input (*1)] - PID1 scale adjustment (at 0%) [AJ-04])
/ (PID1 scale adjustment (at 100%) [AJ-05] - PID1
scale adjustment (at 0%) [AJ-04]) * 100.00
*1. Equivalent to mon param read value (Same scale as

ones of AJ-04, 05)
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The set values are scaled by the settings for AJ-24/AJ-25.

Parameter Description Data
No.
db-38 PID3 feedback data monitor a) Conversion (Scale adjustment)
FA-38 | PID3 Set Value = (PID1 scale adjustment (at 100%) [AJ-25] - PID1
AJ-30 Set-point setting for PID3 scale adjustment (at 0%) [AJ-24])
db-57 PID3 output monitor /100.00 * [Input (%)] + PID1 scale adjustment (at 0%)
db-58 | PID3 deviation monitor [AJ-24]
b) Internal conversion (%)
= ([Input (*1)] - PID1 scale adjustment (at 0%) [AJ-24])
/ (PID1 scale adjustment (at 100%) [AJ-25] - PID1
scale adjustment (at 0%) [AJ-24]) * 100.00
*1. Equivalent to mon param read value (Same scale as

ones of AJ-24, 25)

The set values are scaled by the settings for AJ-44/AJ-45.

Parameter Description Data
No.
db-40 PID4 feedback data monitor a) Conversion (Scale adjustment)
FA-40 | PID4 Set Value = (PID1 scale adjustment (at 100%) [AJ-45] - PID1
AJ-50 Set-point setting for PID4 scale adjustment (at 0%) [AJ-44])
db-59 PID4 output monitor /100.00 * [Input (%)] + PID1 scale adjustment (at 0%)
db-60 | PID4 deviation monitor [AJ-44]
b) Internal conversion (%)
= ([Input (*1)] - PID1 scale adjustment (at 0%) [AJ-44])
/ (PID1 scale adjustment (at 100%) [AJ-45] - PID1
scale adjustment (at 0%) [AJ-44]) * 100.00
*1. Equivalent to mon param read value (Same scale as

ones of AJ-44, 45)
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Errors and Remedies
]

This section describes the program operation at the time of error occurrence, the errors
that are specific to the DriveProgramming, as well as the causes and remedies.

8-1 Troubleshooting .......... ... i it 8-2
8-1-1  DriveProgramming Operationon Error ... ...... ... ... ... ... .. ... .. .... 8-2
8-1-2  DriveProgramming Operationon ErrorReset . . ......... ... ... ... ...... 8-3
8-1-3  Alarm Code List . ... ... 8-4
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8-1

Troubleshooting

This section describes the program operation at the time of error occurrence, the error codes that are
specific to the DriveProgramming, and the remedies for them.

8-1-1

DriveProgramming Operation on Error

Basically, even if the inverter detects a trip during the DriveProgramming operation, the operation is
continued. However, if any of E043 to E045 trips related to the DriveProgramming is detected, the oper-
ation is stopped. Or, with the “on trip goto” command, the program can jump to other process after a trip

occurred.
With/without : _Error status
“on trip goto” User trip DrlveP‘rogrammmg Other trips
E050 to E059 related trip E043 to E045
Without Operation is continued. Program is stopped. Operation is continued.
With After the “on trip goto” Program is stopped. After the “on trip goto”

command is executed, the
program jumps to the
specified label and the
operation is continued.

command is executed, the
program jumps to the
specified label and the
operation is continued.

Precautions for Safe Use

When the DriveProgramming program is stopped, the status before the program stop is
retained for output terminals controlled by the DriveProgramming.

For this reason, configure the system so that the stop of the DriveProgramming program in the
inverter can be detected by the DriveProgramming start signal and the alarm (trip) signal, and
the inverter's peripheral devices can be stopped safely.
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8 Errors and Remedies

8-1-2 DriveProgramming Operation on Error Reset

The DriveProgramming operation on error reset varies with the reset input method and the setting for

the Reset Selection (CA-72). The following table shows the operation for each case.

To restart the DriveProgramming, set the Input Terminal Selection (CA-01 to CA-11) to 28 (RS (Reset))
and turn ON the corresponding input terminal.

Operation e e S Trip Reset with control terminal
status C102 =00 or 01 C102 =02 or 03

DriveProgramming operation | During run Normal status Restart Keep run

During trip Restart Restart
During stop Normal status Restart Keep stop !

During trip Restart Restart

Inverter's reset operation Normal status Reset Disabled
During trip Reset Reset

*1. To restart the program, set the EzSQ function enable (UE-02) to 00 (Disabled) first, and then change it to 02

(Always). Also, you can restart it by turning ON the PRG terminal again, if UE-02 = 01.
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8 Errors and Remedies

8-1-3 Alarm Code List

This section describes the alarm codes that are specific to the DriveProgramming, as well as the
causes and remedies.

For other errors, refer to 12-2 Error No. and Its Measure in the High-function General-purpose Inverter
RX2 Series User's Manual (1620).

Alarm Alarm
(cause of Possible cause Check Remedy
code . .
inverter trip)
E043 | EzSQillegal The terminal PRG was Upload the program and Create the program again
instruction error | turned ON although no check if it actually exists in | and download it to the
program was downloaded | the inverter. inverter.
into the inverter.
EO044 | EzSQ nest A subroutine is nested Upload the program and Correct the program so
count error over eight levels. check the number of nest- | that the number of nesting
The “for next” command is | ing levels. levels is eight or less.
nested over eight levels.
The “if” command is
nested over eight levels.
EO045 | EzSQ execu- The jump destination of Check if the jump destina- | Correct the jump destina-

tive instruction
error

the “goto” command
points to the “next” com-
mand that terminates the
“for” or other loop.

tion of the “goto” com-
mand is an command that
terminates a loop.

tion of the “goto” command.

Afour arithmetic operation
results in the following
error:

Overflow, underflow, or
division by zero

Check the program and
identify the command
which causes overflow,
underflow, or division by
zero.

Correct the program so
that its four arithmetic
operation does not cause
overflow, underflow, or
division by zero.

The “ChgParam” and
“MonParam” command
results in the following
error:

+ Change to a parameter
that does not exist

» The written value is out
of the setting range

» Change of a parameter
value that cannot be
changed during inverter
operation

« Change of a parameter
value that is protected
against change by the
Soft Lock Selection
(when this setting is
enabled)

» Check the parameter or
the value to write to the
parameter.

* In the case that an error
occurs during inverter
operation, check if the
parameter can be
changed during inverter
operation.

» Check the setting of the
Soft Lock Selection
(UA-16).

» Correct the parameter
or the value to write to
the parameter so that it
is within the setting
range.

» Correct a setting not to
change the value of the
parameter that is not
changeable during
inverter operation.

Change Soft Lock
selection (UA-16) to 00
in order to disable the
soft lock function.
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