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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LS|, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Vi (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSI is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-

evaluation test for the given product.



Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use

of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,

or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics

or others.

You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,

manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for

each Renesas Electronics product depends on the product’s quality grade, as indicated below.
"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key

financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for

Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such

specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific

characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance

with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)’ means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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LENESAS

Motor Control Development Support Tool Renesas Motor Workbench 3.2.1
RA/RX/RL78 Family

1.Renesas Motor Workbench Overview

This document describes the various functions and operating procedures of the Motor Control Development
Support Tool Renesas Motor Workbench (hereafter, RMW). Read this manual carefully to ensure safe use.

The description on functions and operations in this document assumes that the target is correctly connected.
Some features may not be available or may be restricted if it is in offine mode or there is a problem with
connection.

1.1 RMW Functions

RMW is a development support tool for debugging, analyzing, and tuning motor control programs. RMW
provides the following features:

e Analyzer tool

- Dynamically reads and writes variables in a MCU.

- Displays changes in variables as waveforms in real-time.
- Sets trigger and performs zoom analysis.

e Easy tool
- Intuitive operations enable you to control speed and position of the motor easily.
- You can check the drive status at a glance with meters and graphs.

e Tuner tool

- Automatically obtains and tunes the parameters necessary for vector control.
- Enables fine tuning by means of a manual tuning function.

- Outputs the tuning results (header file, PDF).

e Servo tool

- Inertia Estimation
Estimates the load inertia and the inertia of the rotor and the shaft connected with the motor-axis by
driving the motor actually.

- Servo Tuning
Configures the settings for servo operation such as position control method and control parameters.

- Return to Origin
Sets the method for return to origin and the return speed, etc.

- Point to Point
Performs PTP (Point to Point) operation for one axis.

1.2 Displaying and Entering Decimal Points

When displaying numerical values or entering numerical values in RMW, a period is used for the decimal
point when dealing with decimals.

Note that because this is a fixed setting that does not depend on the language setting of the OS, a period is
used for displaying and entering numerical values in RMW even if the language uses a comma for the
decimal point.
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RA/RX/RL78 Family

1.3 Related Document

For installation, environment settings, and preparations of RMW, refer to the following Quick Start Guide.
*  Renesas Motor Workbench Quick Start Guide (R21QS0011)

We release some functions of RMW (communication function to the target MCU, etc) in the form of DLL. When
developing an original application on a PC, please refer to the following documentation.

. Renesas Motor Workbench DLL for communication Function Manual (R20AN0683)
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2. Main Window

2.Main Window

21

Overview

Main Window is a window that opens when RMW is started. This window is for basic operations of RMW, such
as connecting to a communication board, loading project information, and launching tools.

2.2

Window Structure

The structure of Main Window is shown below.

(@ Renesas Motor Workbench  <RMT File>:: D:¥Work¥Renesas Motor Workbench_V3_t¥mot_rmt¥Evaluation System for BLDC Motor¥RA6T1_MRSSK2_SPM_LESS_FOC_TUNER_RV200¥R - [u) X
File Option Help
Connection File Information
- com CoM3 v Clock RMTFile  RA6T1_MRSSK2 SPM_LESS FOC TUNER RV... 2023/04/05 14:54:08
Status Connect -- USB U7 )b TI{ A Map File
Select Tool

Configuration
_ cpu

Motor Type
Control

Inverter

RAGT1

Brushless DC Motor

Software for Tuner(Speed control)

RSSK for Motor Easy

Analyzer

| Project File Path D:\Work\Renesas Motor Workbench_V3_1ymot_rmt\Evaluation System for BLDC Motor\RA6T ¥ ()

Details v

Name

() RAGT1_MRSSK2_SPM_LESS_FOC_TUNER_RV200.mt

Date Modified size
2023/04/05 14:54:08

Figure 2-1 Main Window Structure

Table 2-1 Names of Each Part in Main Window (No. Corresponds to the Above Figure.)

No. Name Explanation Reference
Section
1 | Menu bar Menu bar (File, Option, Help) 2.3.1
2 | Connection Set communication with the target system. 2.3.2
3 | Configuration Displays information on the target system (only for the execution file 2.3.3
provided by Renesas).
4 | File Information Displays the RMT file and Map file that are currently valid. 2.34
5 | Select Tool Displays icons for available tools. 2.3.5
6 | Project File Path + Displays the paths to the RMT files that were loaded before in a pull-down 2.3.6
list. (max. 10)
+ Lists the RMT files included in the chosen folder into File List below. (The
RMT file is not loaded at this point.)
7 | File List + Displays a list of the RMT files in the folder specified in Project File Path.
* Double-click to load the RMT file.
» Users can directly add an RMT file here by drag & drop as well.
R21UZ0004EJ0411 Rev 4.11 Page 3 of 313
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2.3 Explanation of Items on Main Window

2.3.1 Menu Bar
2.3.1.1 File Menu
The functions of File menu are shown below.

Option Help

Open RMT File(O)

—

Save(S)

Save As(A)

Load Variable Data(M)
Exit(X)

Figure 2-2 File Menu

Table 2-2 Functions of File Menu

Name Explanation

Open RMT File Loads an RMT filg Note

Save Overwrites and saves the loaded information about variables and RMW settings into the RMT
file.

Save As Saves the loaded information about variables and RMW settings into a new RMT file with a
new name.

Load Variable Data Loads a list of the global variables (“variable information”) held in the user program from a
Map file.

Exit Terminates RMW (displays the Exit screen.)

Note: RMT project file (including both variable information and information on settings configured by RMT
tools)

2.3.1.2 Option Menu

The functions of Option menu are shown below.

ETE o

Option Dialog

Baudrate Dialog

Figure 2-3 Option Menu

Table 2-3 Functions of Option Menu

Name Explanation
Option Dialog Configures various RMW settings. Displays the Option Dialog screen.
Baudrate Dialog Sets the baud rate when the built-in type communication library is used.
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2.3.1.3 Help Menu

The functions of Help menu are shown below.

@ Renesas Motor Workbench

View Help File
Version Information
Analyzer Navigation
Tuner
& Renesas Motor Workbench

View Help File

Version Information

Tuner Navigation

B

Figure 2-4 Help Menu

Table 2-4 Functions of Help Menu

Name

Explanation

View Help File

Displays RMW help information.

Version Information

Displays the RMW version information.

Select Navigation

Selectable from the menu while Main Window is displayed.
Displays the dialog to load an RMT or Map file. Select Navigation is displayed by default
on RMW launching. (It is possible to set not to display.)

Analyzer Navigation

Selectable from the menu while Analyzer tool is displayed.

Displays the dialog to check the steps for using Analyzer functions.

Analyzer Navigation is displayed by default when Analyzer starts. (It is possible not to
display.)

Tuner Navigation

Selectable from the menu while Tuner tool is displayed.
Displays the dialog to check the steps for using Tuner functions.
Tuner Navigation is displayed by default when Tuner starts. (It is possible not to display.)

23.2

Connection Area

The functions of the Connection area are shown below.

Connection

COM COoM3 W Clock

Status Connect -- USB Serial Device

Figure 2-5 Connection Area

Table 2-5 Functions of Connection

Name Explanation
COM » Connectable COM numbers or “Offline Mode” are displayed as a pull-down list.
* When a COM number is selected, connection to that COM is attempted.
R21UZ0O004EJ0411 Rev 4.1 Page 5 of 313
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Renesas Motor Workbench 3.2.1 2. Main Window

Displays the connection status when a COM number is selected and connection to that
COM is being attempted.
Displays “Connect - USB Serial Port” when the connection is successful.

Status

Click this button to set a communication frequency.
¢ For Motor RSSK, the value is fixed to 8 MHz.

Clock button
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2.3.3  Configuration

The functions of Configuration N°t¢ are shown below. Configuration area displays the contents defined in the
control program.

Note: Displayed only when downloading the sample code provided by Renesas into an MCU.

Configuration

CPU RABT1

Motor Type Brushless DC Motor

Control Software for Tuner(Speed control)
Inverter RSSK for Motor

Figure 2-6 Configuration Area

Table 2-6 Functions of Configuration

Name Explanation
CPU Displays the name of the target CPU that is connected.
Motor Type Displays the type of motor that the control program targets.
Control Displays the control method of the control program.
Inverter Displays information about the inverter board that the control program targets.

2.3.4 File Information

The functions of File Information are shown below. Hovering a mouse cursor on a file name displays its
information, and clicking the right button loads the file.

File Information
RMT File RAGT1_ESB_SPM_LESS FOC_E2S V101.rmt 2023/04/13 13:21:47

Map File RAGT1_ESB_SPM_LESS FOC E25 V101_conv... 2022/10/18 16:27:22

Figure 2-7 File Information Area

Table 2-7 Functions of File Information

Name Explanation
RMT File Displays the name of the RMT file being loaded and its most recent modification date.
Map File Displays the name of the Map file being loaded and its most recent modification date.
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2.3.5 Select Tool

Select Tool displays icons for available tools. Clicking a tool icon starts that tool.

Select Tool

Easy Analyzer

Figure 2-8 Select Tool Area

Table 2-8 Functions of Select Tool

Name Explanation
Select Tool  Displays icons for available tools (Easy, Analyzer, Tuner, Servo) according to the
(Icon display) program.
+ Clicking an icon starts that tool and switches the window.

The available tools are determined according to the value of the variable “g_u2_conf tool” that is defined in
the motor control program.

The variable value is loaded on COM connections, and available tools are displayed according to that value.

The conditions of availability of the tools are shown below.

Table 2-9 Availability Conditions of Tools

Name Availability condition
Easy Always available
Analyzer Always available
Tuner Available when the value of the variable “g_u2_conf_tool” is 0x600.
Servo Available when the value of the variable “g_u2_conf_tool” is 0xAQO.
R21UZ0004EJ0411 Rev 4.11 Page 8 of 313
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2.3.6  Project File Path and File List

Project File Path and File List are for managing project folders of RMW.

Project File Path Reload button
| Project File Path  D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\Evaluation System for BLDC Motor\RA6T ¥ | Details v
Name Date Modified Size
(i RAGT1_MRSSK2_SPM_LESS_FOC_TUNER_RV200.rmt 2023/04/05 14:54:08 279 KB
File List

Figure 2-9 Project File Path and File List and Relation to Project Folder

Table 2-10 Functions of Project File Path and File List

Name

Explanation

Project File Path

Displays paths to the project folders (folders in which the loaded RMT file exists) that have
been loaded before in a pull-down menu. (max.10)

You cannot enter a path here directly.

Select a path, and the RMT files in the selected project folder will be displayed in File List
below. (The RMT file has not been loaded yet at the time it is displayed in the File List.)

When you click the reload button on the right of Project File Path, the display of File List (list of
the RMT files in the project folder) is refreshed.

File List Displays a list of the RMT files in the project folder specified by Project File Path.
When you double-click the displayed RMT file, it is loaded into RMW.
If you added/deleted an RMT file in the project folder on a PC after specifying a path in Project
File Path, press the reload button next to the Project File Path to refresh the display. (It is not
reflected automatically.)
Notice for file operation:
- If you add an RMT file on a PC directly to File List by drag & drop, that file is displayed in File
List and copied to the project folder on the PC.
- If you delete an RMT file by the right-click menu on the File List, the RMT file on the PC is
deleted as well.
R21UZ0O004EJ0411 Rev 4.1 Page 9 of 313
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24 Main Window Operation

241 Loading RMT File

An RMW project file (RMT file) stores both the variable information loaded from a Map file and the RMW tool
setting information.

| Build a project |
Renesas Motor Workbench

Execution file Map file

Tool setting information
Save

v

Load RMT file

Variable information <

v

Load

7

Figure 2-10 RMT File

Loading a project file means loading an RMT file into RMW. When an RMT file is loaded, information loaded
previously is cleared. The methods for loading an RMT file are described below.

2411 Loading from “File” Menu or “Open RMT File” Button

Select “Open RMT File” from “File” menu or click the “Open RMT File” button next to the RMT File field in File
Information, and a dialog for opening an RMT file will be displayed. Specify a file and click the “Open” button,
and the RMT file will be loaded.

When the RMT file is loaded, its path and name are displayed in the title bar of Main Window, and the contents
of File Information, Project File Path, and File List are updated.
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Flle menu @ Open RMTFile X
€ Wok » RASTLNRSSIC VLSS FOC_TUNER 1200 v Sech RASTL RS SPA.
Qption Hel| Organize ~  Newfolder o e
Open RMIT File(O) —_— BDObiects A Name Date modied Tre
I Desktop ) RAGTI MRSSKC_SPM_LESS FOCTUNER .. 4/5/2023 319 M ATl ®

Save(s) 8 Documents

Save As(A)

Load Variable Data(m)

Exit() mammlmn,Mm«z}vM,ussfu(,wmmjvzmm vl RMT File(".rmt)

e
@ Rehesas nch | <RMT File>: D 5 T1_MRSSK2_SPM_LESS_FOC_TUNER_RV200\RAGT1_MRSSK2_SPM_LESS_FOC_TUNER_RV200.rmt | CIICI.( Ppen RMT
\ File" button.
File Option
The name of loaded RMT file
Connection File Information
oM com3 v Clock RMTFile  RA6T1_MRSSK2_SPM_LESS_FOC_TUNER RV... 4/5/2023 2:54:08 PM
Status Connect - USB Serial Device Map File
Configuration Select Tool \
cPu RA6TT = Information about the
4 .

Mator Type Brushless DC Motor B loaded RMT file
Control Software for Tuner(Speed control) )’(
Inverter RSSK for Motor Easy Analyzer Tuner

Project File Path  D:AWork\RAGT1_MRSSK2_SPM_LESS_FOC_TUNER_RV200

Project File Path

T

Name Date Modified

{2 RA6T1_MRSSK2_SPM_LESS_FOC_TUNER_RV200.rmt

File List

2023/04/05 14:54:08

Size

279 KB

Figure 2-11 Loading RMT File From File Menu

2.4.1.2 Loading with Project File Path and File List

In the pull-down list of Project File Path, the paths to the RMT files loaded most recently are displayed up to
10 paths. When you select a path, RMT files in the project folder you select are shown in File List. You cannot

directly enter a path name.

Double-click the RMT file in File List to load it. When the RMT file is loaded, the title bar of Main Window and

the contents in File information are updated.

R21UZ0004EJ0411
Nov.10.25
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Project File Path Display pull-down list

Project File Path  D:A\Work\Renesas Motor Workbench_V3_1\mot_rmt\RA6T1_ESB_SPM_LESS_FOC_E2S_V101 é (:J Details v

D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\RA&T1_ESB_SPM_LESS_FOC_E2S_V101 B
D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\Evaluation System for BLDC Motor\RX66T_MRSSK2_SPM_LESS_FOC_TUNER_RV100
D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\24V Motor Control Evaluation System for RX23T\RX13T_MRSSK_SPM_LESS_FOC_TUNER_RV200
D:\Work\Renesas Motor Workbench V3 1\mot rmi\24V Motor Control Fyaluation System for RX2IT\RX72T MRSSK_SPM_LESS FOC_TUNER_RV200
D:\Work\Renesas Motor Work! Select a project folder. T\RX23T_MRSSK_SPM_LESS_FOC_TUNER_RV200
Di\Work\Renesas Motor Work! T\RX66T_MRSSK_SPM_ENCD_FOC_TUNER_RV200
D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\MCK-RA6T2\RA6T2_MCILV1_SPM_LESS_FOC_TUNER_E25_V100

D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\MCK-RA6T2\RA6T2_MCILV1_SPM_ENCD_FOC_TUNER_E2S V100

D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\Evaluation System for BLDC Motor\RA6T1_MRSSK2_SPM_ENCD_FOC_TUNER_RV200
D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\Evaluation System for BLDC Motor\RA6T1_MRSSK2_SPM_LESS_FOC_TUNER_RV200

Name
i3 RAGT1_ESB_SPM_LE|

| Reload button

| Project File Path D:\Work\Renesas Motor Workbench_V3_1\mot_rmt\RAGT1_ESB_SPM_LESS_FOC_E25_ V101 W | Details v
Name Date Modified IV sie
{7 RAGT1_ESB_SPM_LESS_FOC_E25_V101.rmt I 2023/04/13 13:21:47 \{4 KB
\
2 \
w \
1 1 \ 9 \
File List If you add/delete an RMT fileon|
File List, the change will be \
reflected to the project folder on .
/ the PC. \

/ \
/ \
/ \

RX24T_MRSSK2_S \;51
PM_LESS_FOC_TU :
NER_RV100.mt If you ad.d/delete an RMT file on
& Add/ _—1the PC, click the reload button to
N o .
—>Delete reflect the change to File List.

Project folder on the PC
(Project File Path view)

Figure 2-12 Loading RMT File from File List

You can also add an RMT file from a PC to File List by drag & drop operation. The file is copied to the project
folder on the PC (specified by Project File Path) by this operation.

In addition, you can delete an RMT file by the right-click menu on File List, and the RMT file in the project folder
on the PC is deleted as well.

If you added/deleted an RMT file in the project folder on a PC after specifying a path in Project File Path, press
the reload button next to the Project File Path to update the File List. (It is not reflected automatically.)
2.4.1.3 Loading with Select Navigation

You can also use the “Select Navigation” function to load an RMT file. For Select Navigation, see Section 2.5.
2.4.2 Saving RMT File
How to save an RMT file is described below.

2421 Saving with “Save” or “Save As” from File Menu

When you select “Save” from Main Window’s File menu, the information is saved into the loaded RMT file by
overwriting it. When you select “Save As”, the Save As screen is displayed. Specify an RMT file name and
save it.
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2.4.2.2 Saving RMT File when Terminating RMW

When terminating RMW, you can select how to save the RMT file on the exit screen. The procedures are

described below.

1. Select “Exit” from “File” menu or press the close button on the upper right corner of Main Window,
and the exit screen will be displayed.

2. If you want to save the RMT file, select “Save” or “Save As” on the exit screen.

Information

[Message]

Do you want to exit Renesas Metor Workbench after saving the set infermation to
the RMTile?

[Message Codle]

1-2-16

Save Save As No Save Cancel

Figure 2-13 Renesas Motor Workbench Exit Screen

Table 2-11 Functions of Buttons on Exit Screen

Button Function
Save Saves the RMW project file in the loaded RMT file by overwriting it and exits.
Save As Saves the RMW project file into a new RMT file with a new name specified and exits.
No Save Exits RMW without saving the RMW project file.
Cancel Cancel the termination process.
R21UZ0004EJ0411 Rev 4.11 Page 13 of 313
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243 Loading Map File (Variable List)

Load a Map file that was generated in building a user program into RMW. By this operation, the variable list of
global variables (variable information) is updated. If the user program has been changed and rebuilt, it is
necessary to load the Map file again.

The procedure is described below.

2431 Loading from File Menu’s “Load Variable Data”

1. Select “Load Variable Data” from Main Window’s File menu, and the screen to select a Map file will
be displayed.

2. Select a Map file, and the “User Setting Form” screen will be displayed. (If “Data Type” is set in
“Load Variable Data” from Option menu->Option Dialog.)

3. “User Setting Form” displays the variable list that reflects the settings.
After confirming the information in User Setting Form, click the “Set” button to load the variable
information.

You cannot change “Data Type” of the variable list by using other RMW functions. To make a change, configure
the variable information by using the Load Variable Data function again.

§ 3 Lowd vwible Drin
File Option Help B — ;
Open RMT File(0) Gginines e e S
Save(S) -
( RAGT]_ESE_SPPALESS FOC_EXS 1P cemumes
Save As(A)
Load Variable Data(iv) |—H
( Fienarme [RAST1E_SPM_LESEFOC_ESS V101 semvmap -] | s g
Bt [Com Comeed
User Setting F - m} X
 User Sefting Form You can change the Data
-~ Type of each variable in "Use
Setting Form".
Address Name DataType /
1ffe0198 g_f4_id_ref_monitor FLOAT
1ffe0194 g_f4_id_ad_monitor FLOAT
1ffe01a0 g_f4_iq_ref monitor FLOAT
1ffe019c g_f4_ig_ad_monitor FLOAT
\1/ | The loaded Map file
i € Fanwun MotarWorkiench <R TRl - o x|
‘ File Optio Help
1
Connection File Information
oM v Clock RMT File
Status I Map Fil=  RAGT1_ESB_SFM_LESS_FOC_E25_V1D1_conw. 4/1B/2023 1:26:44 PM]

Figure 2-14 Loading Variable List (Map File)

2.4.3.2 Loading with Select Navigation

A Map file can also be loaded by using the Select Navigation function. For Select Navigation, see Section2.5.
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244 Option Dialog from Option Menu

By selecting “Option Dialog” from Option menu, you can configure the settings for loading Map files and for
preventing switch of the Analyzer function.

To use RMW with the same settings next time, you must save the RMT file.

Table 2-12 List of Option Dialog Menu

Tab Function Explanation

Main Window | Load Variable Data | « Specify a Data Type to be used when user program’s global variables are
loaded from a Map file (when using the Load Variable Data function.)
* Prefix Setting
- Specify prefixes for variable names when you want to change a Data
Type of variables.
- You can specify up to four prefixes, separated by commas.

Load Variable + Specify the path of the CSV file that contains information about the variable
Meaning Data meanings.
Analyzer Control Window » To ensure safety, you can prevent switching to another tool while a motor is

being operated.

- Variable Name: Specify the name of the variable to be referenced for
confirming switching prevention.

- Value: Specify the variable value to be referenced for confirming
switching prevention (the specified value is the value used for
prevention).

2.4.41 Load Variable Data Tab in Main Window Tab

When you use prefixes to identify variables with the same data type (UINTS8, INT8, etc.), the data types
specified here are set for all variables with the matching prefixes during loading of the variable list (Map file)
(by executing the Load Variable function.)

For variables to be treated as an array, specify the data type in “Array of <Data Type>.” For non-array variables,
specify the data type in “<Data Type>.” Up to four comma-separated values can be specified to each Data
Type.

Help

Option Dialog m Analyzer

Baudrate Dialog N 5
Prefix setting
UINTS  gul_ Array of UINTS | g_Array_u1_
INTS gs1_ Array of INT8, g Array s1_
UINT16  gu2_ Array of UINT16 | g_Array_u2_
INT16  g_s2_ Array of INT16 | g Array s2_
UINT32  gud_ Array of UINT32 | g_Array_ud_
INT32  g_s4_ Array of INT32 | g Array_s4_
FLOAT g f4_ Array of FLOAT | g_Array_f4_

Figure 2-15 Load Variable Data Settings in Main Window Tab
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2.4.4.2 Load Variable Meaning Data (Setting File for Variable Meaning Information)

You can load the information about the meanings (purposes) of variables in a CSV file format. The purpose

and unit for each variable is displayed.
Create a CSV file as the following format:

<Variable name>,<Meaning>,<Unit>

The loaded information of the CSV file can be saved in a RMT file by the procedure described in Section 2.4.2
Saving RMT File. When a RMT file storing CSV file information is loaded, the saved variable meanings and

units will be displayed.

Variable Name Meaning Unit

/ £

A B ©
1 fcom_ul_sw_userif Switching of the user interface
2 |com_ul_system_mode Managing the state
3 |com_f4_ref_speed_rpm Speed command value (mechanical angle) [rpm]
4 lg_st_sensorless_vector.uZ_error_status Error status
5 |g_st_cc.fd_id_ref d-axis current command value [A]
6 Jg_st_cc.fd_id_ad d-axis current detection value [A]
T |g_st_cc.fd_ig_ref g-axis current command value [al
8 |g_st_cc.fd ig_ad g-axis current detection value [al
9 |e_st cc.fl ju_ad U-phase current detection value [A]
10 |g_st_cc.fd_iv_ad V-phase current detection value [A]
11 Jg_st_cec.fd_iw_ad W-phase current detection value [A]
12 |g_st_cc.fd_vd_ref d-axis voltage command value V]
13 |g_st_cc.fd_vg_ref g-axis voltage command value [v]
14 |g_st_cc.fd_refu U-phase voltage command value [v]
15 |g_st_cc.fd_refv V-phase voltage command value [v]
16 Jg_st_cc.fd_refw W-phase voltage command value [v]
17 |g_st_sc.fd_ref_speed_rad_ctrl Speed command value (mechanical angle) [rad/s]
18 |g_st_sc.fl_speed_rad Speed detection value [rad/s]

Figure 2-16 Example of Creating Variable Meaning Information File (csv Format)

File | Load variable meaning information file.
Option Dialog Analyzer
Baudrate Dialog
M Load Variable Data
Load variable meaning file
Selecting Meaning File | —-- m
Figure 2-17 Example of Setting Load Variable Meaning Data
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2.4.43 Control Window in Analyzer Tab

You can prevent the screen from switching to another tool while driving a motor by a user program.

Specify a variable name in the “Variable Name” field and a value that indicates “being operated (being
processed)” in the “Value” field. Tool switching will be prevented when the value of the specified variable
matches the value specified in the “Value” field. The message “Cannot changeover TAB of tools while Motor
is in.” is displayed while tool switching prevention is in effect.

The default value of “Variable Name” filed is blank. If this field is left blank, switching prevention will not be
enabled. (RMW can be operated in this state.)

- Option
| Option Dialog " Main Window

Baudrate Dialog JR—
ontre indow

The variable to confirm the state

Variable Name com_ul1_mode_system v

Value 1

Set Cancel

Figure 2-18 Control Window Settings In Analyzer Tab (Example of Setting “motor is being operated”
As Judgement Condition)
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245 USB Connection
2.4.51 Starting USB Communication

When expanding the COM information list in Main Window’s “Connection”, you can see the COM number or
“Offline Mode” in a pull-down menu.

If you select “COM**” from the COM selection list, The COM connection process is started. The process status
is displayed in “Status”. When COM connection process is completed successfully, “Connect — USB Serial
Port” is displayed.

In this state, tools are enabled.

Connection
coM COM3 v Clock
Status Connect -- USB Serial Device

Figure 2-19 Status Displayed in Connection Screen When Connection is Established

Table 2-13 Main Window Display When Connection is Established

Name Display
Connection Status Displays “Connect.”
Configuration Displays the connection environment information. (This function is only for the
execution file provided by Renesas.)
Select Tool + Displays the icons for the available tools.
* When “Offline Mode” is selected in the COM list, the available tools are limited.
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If an error message is displayed when you select “COM**” from the COM selection list, the causes could be
as follows; the USB connection may have a problem, the target board may not be turned on, or the
communication clock setting may be wrong.

Error

[Message]

Failed to COM connecticn.

[Selution]

Please reconnect after confirmation of connection cable, a board, a power supply
and Frequency Clock setting.

[Message Code]

1-1-31

OK Cancel

Figure 2-20 Error message under COM connection
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2.4.5.2 In Case of USB Connection Trouble

If any problem occurs on USB connection, solve it by the following operations.

e Check the connection to the evaluation board and the power supply to the board.

e Confirm that the execution program of the evaluation board and the variable list loaded into Renesas Motor
Workbench are both generated in the same build.

e Reset the evaluation board, reconnect the USB cable, or change the USB port to another one, etc.
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2.4.5.3 Setting Clock Frequency (when using communication board for tools)

When using a communication board for tools (MC-COM by Renesas or W2002 by Desk Top Laboratories),
specify the communication speed by the following operation.

Click "Clock" button in Main Window’s "Connection" to display the Clock Setting dialog. The Clock Setting
dialog displays the clock frequency that is currently set, so you can change this value. The changed clock
frequency will take effect at the time of COM connection.

Change the setting
value.

Clock Setting / B
Click : :
| 8,000,000, Hz
Connection \ .
COM COM3 v Clock
Status Connect -- USB Serial Device

Figure 2-21 Clock Setting Dialog

To set the clock frequency, obtain the value by multiplying the communication rate by 8.
Example: When the communication rate is 1 Mbps, set the clock frequency to 8 MHz (8,000,000 Hz).
When the communication rate is 5 Mbps, set the clock frequency to 40 MHz (40,000,000 Hz).

When using a MC-COM (Renesas communication board for tools), you can select the following communication
rates (clock frequencies). Set it based on the jumper (JP2) of the MC-COM.

Table 2-14 Settings of MC-COM JP2 and Selectable Clock Frequencies

JP2 Selectable clock frequency
Short 1 Mbps (8 MHz), 5 Mbps (40 MHz), 7.5 Mbps (60 MHz), 10 Mbps (80 MHz),
15 Mbps (120 MHz)
Open 6.25 Mbps (50 MHz), 8.33 Mbps (66666666 Hz), 12.5 Mbps (10 MHz),
16.66 Mbps (133333333 Hz)
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2.4.5.4 Setting Baud Rate (when using built-in type communication library)

When using the built-in type communication library (using a commercially available USB serial conversion
module), set the baud rate by the following operation.

Note: For the built-in type communication library, refer to 17 “Built-in Communication Library”.

Select "Baud rate Dialog" from the Main Window’s "Option" menu to display the Baud rate Setting dialog. The
dialog displays the baud rate that is currently set, so you can change this value. The changed baud rate will
take effect at the time of COM connection.

N Hel
m P Change the setting

Option Dizlog value.

| Baudrate Dialog /
Baudrate Sgtting n

21,600} bps

Figure 2-22 Baud Rate Setting

Set the baud rate to the value that is set by the program including the built-in type communication library. In
addition, the set value must be a value that can be set from a PC to the connected USB serial conversion
board. You can check the configurable values in the properties of the COM port (port setting) from Device
Manager of Windows control panel.
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246 Basic Window Operation

Main Window’s “Select Tool” displays icons for the available tools. Click the icon to start the tool. The available
tools vary depending on the user program and the status of COM connection.

The screen of each tool (Analyzer, Tuner, Easy) has a button to switch tools and a button to go back to Main
Window on the top of the screen. However, if the condition matches the setting configured by Menu bar ->
Option -> Option Dialog -> Analyzer tab -> “Control Window”, tool switching is prevented while motor is being
operated. (For details, see Section 2.4.4.)

2.4.6.1 Tool Switch Button

When a tool is started from Main Window, “Tool Switch button” is displayed on the top of the tool's screen.
Click this button to switch to another tool.

Note that if you have set prevention of switching described in Section 2.4.4.2, you cannot switch tools while
the state matches the preset condition.
2.4.6.2 Main Window Switch Button

When a tool is started from Main Window, the “Main Window” button is displayed on the upper right of the
tool’s screen. Click this button to go back to Main Window.

Main Window
@ Renesas Motor Workbench  <RMT File> i D:AWork\RAGTI_MRSSK2_SPM_LESS_FOC_TUNER_RV200\RA6T!_MRSSK2_SPM_LESS_FOC_TUNER_RV200.rmt - [u] X
File Option Help
Connection File Information 3 ]
Available tools are displayed.
coM oM3 v Clock RMTFile  RA6TI_MRSSK2_SPM_LESS_FOC_TU (Click to launch.)
Status Connect -- USB Serial Device MapFile - / -
Configuration Select Tool
cpu RAGT1
Motor Type Brushless DC Motor By - L
L4 P | i
Control Software for Tuner(Speed control) "(*‘;ﬁ N Click to return to|
" Main Window.
Inverter RSSK for Motor Easy Tuner a do
Project File Path DAWorK\RAST1_MRSSK2_SPM_LESS_FOC_TUNER_RV2! Details v

Name
(i) RAGT1_MRSSK2_SPM_LESS_FOC_TUNER_RV200.mt
2 fareuss T RS ———

Figure 2-23 Tool Switch Button and Main Window Button
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Note that you cannot switch to Main Window in the state like driving motor.

Error

[Message]
Cannot terminate this application during RunMode.
[Selution]

Please stop the Moter by clicking STOP butten and try again.
[Message Code]

1-2-8

OK Cancel

Figure 2-24 Error Message for Switching Tools During Processing

2.4.6.3 Window View Switch Button

In the screen of each tool (Analyzer, Servo, Tuner), you can change the window view by clicking the following
buttons. You can also release the maximized window.

You can select the frontmost window with the window list button (button (a) in the figure below). However,
when a window is framed out of the tool, the window is not displayed in the list of active windows. (In this case,
select the window from Windows Task Bar.)

<Window View Switch Button>

Main Window |_

| ]
(@ (b) (c) (d) (e)

(a) Display windows list

(b) Arrange windows in cascade

(c) Arrange windows up and down

(d) Arrange windows side by side

(e) Back to original size (displayed only for the maximized window)

< Switching views by window list button (a)>

Click the window list button (a).

Main Window Select the forefront

Control Window
| [Semurn window.

User Button Control Window

Analyzer Navigation Window

@ — m

List of windows currently
displayed

Figure 2-25 Window View Switch Button
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2.4.6.4 Framing Out/In Window

You can move (frame out) tool windows (except for some tools) outside of the tool frame by dragging the title.
In reverse, you can move (frame in) the window into the original tool frame by dragging it.

@ Renesas Motor Workbench  <RMT File>: D¥Work¥Renesas Moter Workbench_V3_1¥mot_rmt¥RAGT1_ESB_SPM_LESS_FOC_E25_V10T¥RAGT1_ESB_SPM_LESS_FOC_E2S V10L.mt - a x
File Help Easy Main Window ==
o=l 2
Scope Window \
Zoom1 ‘ Zoom2 ‘ \\
; S - \
Save Load All Wait For Trigger (0] Scope Capture  Acquiring Data e \

I R — Frame in R A \—

¥ Mode single W Edge Riss | ¥ Source CH3 | W Level 5269m g Position ( 19400m g

You can move windows by
mouse operation.

ChannelSettng

Set Color

Figure 2-26 Window Frame Out/Frame In

247 Confirming Version

You can check the version of RMW from “Version Information” under the Help menu.

View Help File

Load Authentication File

About Renesas Motor Workbench

Renesas Motor Workbench

:{E N ESAS Version V3.1.0

Renesas Electronics Corporation

Version Information |%

Installed Files:

Renesas Electronics Copyright ¢ Renesas Electronics Corporation 2017-2022

Select Mavigation

<

RmE File : RA6T1_ESB_SPM_LESS_FOC_E25_V101.rmt(2023/04/
Map File : RAGT1_ESB_SPM_LESS_FOC_E2S_V101_conv.map(20;

>

Figure 2-27 Displaying Version Information
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2.5

Select Navigation Function

Select Navigation is a function that assists the basic settings for RMW, supporting such as loading RMT/Map
files and setting a COM port in the dialog.

Select Navigation is displayed when RMW is started. (If you check “Do not show this features in the future”, it
will not be displayed from the next time.) In addition, you can display it also by selecting “Select Navigation”

from the Main Window’s Help menu.

€ Sect Nasigaicn

Welcome to the Select Navigation

We will support the settings required to use
Renesas Motor Workbench (RMW] in the future.
Click "MNext".

If checked, it will not be
displayed from the next
time.

| | Do not show this features in the future |

Next = l

Finish

>End Assistance

Cpm—

Select RMT File

Select the RMT file you want to use and click "Next".
The RMT file is an environment file that saves various settings used in RMW.

Selecting RMT: RA6T1_ESB_SPM_LESS_FOC_E2S_V101.rmt o |

\

| Specify the RMT file to be loaded. |

Do not show this features in the future

Select the MAP file and click "Next"

/

Selecting MAP: RA6T1_ESB_SPM_LESS_FOC_E25_V101_conv.map

Do not show this features in the future

< Back

>RMT Select

>End Assistance

Finish

>Rmt Slect
>
>
< Back Next > Finish
>Start >Confirfnation >End Assistance
& selectavigatn
<
<
Map File Select Confirmation
Do you want to select a MAP file?
RMT file is updated when map file is selected. e
1 If USB connection is
Yes I | No | > . .
| Select COM Port established, you can specify
the COM port.
If you want to load a Map file, Select the COM port that communicates with the ICS board and click "Next".
POt "
e b click "Yes".
Selecting COM: COM3 ¥ Clock
< Back Finish
=Select Rmjt =Confirmation >End Assistance ; —> Click "Finish" to complete
Do not show this features in the future setting.
s Select MAP >Confirfnation >End Assistance
Select Map File | Specify the Map file. |

Display confirming
screen.

v

o

Completion to use RMW Tool

You have campletod the nacassary settings 1o usa
Rerresas Mator Workberch [RIMW]
Click "Firési and Akt I RSN You Wan 10 158,

Click "Finish" to complete
setting.

D st s this festures in the huture

>COM Select
Figure 2-28 Select Navigation Function
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3.Analyzer Tool

3.1 Overview

Analyzer is a tool that can read/write variables and display waveforms in real-time without stopping the program
while a motor is being operated.

In motor control, if program execution is stopped suddenly, a large current may flow, and the inverter board
may be damaged depending on the state of PWM output. Therefore, the variables in the MCU cannot be
checked by setting brake points like general applications.

Additionally, in motor control, particularly in vector control, the current values calculated by the program, such
as current values of “d-axis” and “g-axis”, are used for control, so those values cannot be checked with an
oscilloscope, etc. This tool enables users to check the current values directly, which is one of key features.

Furthermore, Analyzer tool has various functions such as triggering according to the sequence, zooming the
waveforms, etc.

By utilizing these functions of Analyzer tool, you can proceed your development far more efficiently than by
outputting data with DA converters or external paths, or by saving them in a memory to analyze later.
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3.2 Analyzer Tool Structure

Analyzer tool has three basic functions (windows) such as:

*  Control Window

*  Scope Window

*  User Button Window

*  Analyzer Navigation Window

and three sub tools (windows) that can be started from the above Control Window.

+  Commander

»  Status Indicator

*+  One Shot

+  Parameter Output

The basic functions of Analyzer tool are displayed when you start Analyzer tool. While the Analyzer tool is
active, you cannot close the window for the basic functions.

Every window in Analyzer tool can be framed out of the Analyzer tool window. (For detail, refer to Section 2.4.6
Basic Window Operation.)

Analyzer

(Basic functions) (Sub tools)

(—Chapter 4)
Analyzer tool |——| Control Window |7 (=Chapter 7)

I . E’: I

Status Indicator window | (»Chapter 8)

Scope Window (=Chapter 5)

User Button Window (—Chapter 6) i ‘
g Parameter Output (—Chapter 10)

Navigation Window (—Chapter 11)

Figure 3-1 Analyzer Tool Structure
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3.3 Analyzer tool View

The view of Analyzer tool is as below (the windows are arranged vertically).

(Chapter 7) (Chapter 8) (Chapter 9) (Chapter 10)
Commander | | Status Indicator | | OneShot | |Parameter Output

(Chapter 4)

> | Control Window

(Chapter 5)

> | Scope Window

~
(Chapter 11)

(Chapter 6)

=
= Resize
Board Ul RMW Ul B 000 User Button
Execution No. 0 Execution No. 0 sord Ut Window

Figure 3-2 Analyzer Tool View

Table 3-1 Windows of Analyzer

Window Explanation Reference
Basic | Control Window Reads and writes variables in real-time. You can specify the target Section 1
function variable to operate from variables loaded from a Map file.
Scope Window Provides waveform display of selected variables like an oscilloscope. Section 1
It is possible to zoom and capture the display.
User Button Window Executes the preregistered sequence sequentially by user instructions | Section 1
(clicking button).
Navigation Window Explains how to operate each tool of Renesas Motor Workbench. Section
11
Sub Commander window Preregisters a sequence of instructions for writing data into variables Section 1
tool and executes it. It is possible to specify the intervals and perform loop
processing.
Status Indicator Monitors variable values and turns on the indication light when a Section 1
window monitored result matches a preset condition (a threshold is
exceeded).
One Shot window Displays the buffered data (data of consecutive addresses from the Section 1
specified variable) as a waveform.
Parameter Output Outputs the parameters adjusted by Analyzer as a header file to be Section
included in the motor control program. 10
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4. [Analyzer] Control Window

4.1

Control Window can read and write values of variables loaded from a Map file in real-time. Control Window is

Overview

displayed when you launch Analyzer.

Control Window has three tabs such as Variable Data tab, Variable List tab, and Alias Name tab. You can also
activate the sub windows (Commander window, Status Indicator window, and One Shot window) from the

buttons on Control Window.

4.2

4.3

The structure and functions of Control Window are shown below.

Features

Reads and writes variables in real-time. Ideal for acquiring values instantaneously.

Automatically displays a list of potential candidates when you enter characters to select the target

variables.

Window Structure

Control

| Window

[

[AV Read E’\ Write

i Commander

(®) status Indicator

[ One Shot

Variable Data

Variable List | Alias Name

Q
Qo
Qo
Qo
Qo
Qo

S

Variable Name Variable Meaning Data Type Scale Base
col . ode,syste INT8
com_ul_sw_userif INTS
com_f4_ref_speed_rpm FLOAT
g_u1_enable_write UINT8
com_ul_enable_write INT8
UINT8
Select Data Control
Up Down Color

Decimal
Decimal
Decimal
Decimal
Decimal

Decimal

File Control

Load

R? Read W? Write Note

v

EEER

0

1
0
1
0

Save

0

IESEEEE

Output Header

Output

Select

Figure 4-1 Control Window Structure

Table 4-1 Explanation of Each Part of Control Window

No. Name Explanation
1 Operation buttons * You can load/write values of variables by clicking the Read/Write buttons. (You
cannot when the target is not connected.)
+ Click Commander/Status Indicator/One Shot buttons to start each function.
2 Variable Data tab You can specify the variable names from the “variable information” loaded from a Map
file to load/write the values.
3 Variable List tab Displays the list of “variable information” loaded from a Map file.
4 Alias Name tab You can specify aliases for variable names in the “variable information” loaded from a
Map file
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4.3.1 Operation Buttons

The names and functions of operation buttons are explained below.

Control Window

[ Read E’\ Write i Commander (%) status Indicator | 11| One Shot I

1 2 3 4 5

Figure 4-2 Operation Buttons

Table 4-2 Operation Button Function

No. Name Function
1 Read Loads variable values.
2 Write Writes values into variables.
3 Commander Starts Commander window.

(For details, see Section 7. [Analyzer] Commander Window.)

4 Status Indicator Starts Status Indicator Menu window.

(For detail, see Section 8. [Analyzer] Status Indicator Window.)
5 One Shot Starts One Shot window.

(For details, see Section 9. [Analyzer] One Shot Window.)
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4. [Analyzer] Control Window

4.3.2

Variable Data Tab

You use Variable Data tab to load variable values and write values into variables by specifying the target
variables.

The names and functions of items in Variable Data tab are shown below.

Control Window fedifa] =
Variable Data tab {5 Commander (%) status Indicator [ One Shot
ACUE L EEIEE Variable List ~ Alias Name
Variable Name Variable Meaning Data Type Scale Base ~ R? Read W? Write Note  Select
palnkoialojnio
UINT8 Q0 | Decimal 0
UINT8 Q0 | Decimal 0
UINT8 Q0  Decimal [
UINT8 Q0 | Decimal 0
UINT8 Q0 | Decimal 0
UINT8 Q0  Decimal [
HATO AN Pasimeal n
Select Data Control File Control Output Header
T e ] r—" | .
— —— — — ——
12| el 4 L) L] 7

Figure 4-3 Variable Data Tab View

Table 4-3 Variable Data Tab Functions

No. Name Explanation
1 Variable Name » Specify the name of a variable to be loaded or written.
* You can specify a name by directly entering it, selecting the name from a list, or
using the Variable Find function.
(For details about the specification methods, see Section 4.4.1 Specifying Variable
Name.)
Variable Meaning  Displays the meaning and unit of the Variable Name
Data Type + Displays the data type of the variable loaded from a Map file.
* You can change the data type, but the change is effective only on this screen. (It is
not reflected to the Variable List.)
4 Scale Specify a scale value for the variable.
5 Base Set the base number to be displayed.
6 R? Specify whether the value is/isn’t loaded when the Read button is clicked.
7 Read Displays the loaded value.
8 wW? Specify whether the value is/isn’t written when the Write button is clicked.
9 Write Directly enter the value to be written.
10 | Note Any comments can be entered. (The entered information is saved in an RMT file.)
11 Select By selecting boxes in this column, you can move rows or change background color in
a batch operation. (You can select multiple items.)
12 | Up button Moves up the row(s) selected in Select by one row.
13 | Down button Moves down the row(s) selected in Select by one row.
14 | Color button Changes the background color of the row(s) selected in Select.
15 | Load button Loads setting information on variables to be read/written from a CSV file.
16 | Save button Saves information that has been set in this tab into a CSV file.
17 | Output button Activates Parameter Output window.
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4.3.3 Variable List Tab

Variable List tab displays all variable information loaded from a Map file. In this tab, you cannot edit the
information other than the “Description” field.

The names and functions of items in Variable List tab are shown below.

Variable List tab
Control Window o @ | =
[A¥ Read E Write 5 Commander (%) status Indicator "1 One Shot
Variable Data Variable [E588  Alias Name
Address  Variable Name Data Type Description
1k 198 g_f4 id L monitor q\-ﬂlﬂ.l I =
1 194 g_fai 2 nonitor 3 4
1FFEO1AD  g_f4_ig_ref_monitor FLOAT
1FFE019C g_f4_ig_ad_monitor FLOAT
1FFEO1A4  g_f4_iu_ad_monitor FLOAT
1FFEO1A8 g_f4_iv_ad_monitor FLOAT
1FFEOTAC g_f4_iw_ad_monitor FLOAT
1FFEOTFO  g_f4_vdc_ad_monitor FLOAT
1FFEQ1EC  g_f4_vd_ref_monitor FLOAT
1FFEQ1F4  g_f4_va_ref_monitor FLOAT b

Figure 4-4 Variable List Tab View

Table 4-4 Variable List Tab Function

No. Name Explanation
1 Address Displays the address of a variable (cannot be edited).
2 Variable Name Displays a variable's name (cannot be edited).
3 Data Type Displays a variable's data type (cannot be edited).
4 Description Any comments can be entered. (The entered information is saved in an RMT file.)
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434 Alias Name Tab

In Alias Name tab, you can specify an alias name for the variable loaded from a Map file. The specified name
is used as Alias Name in the following windows.

+  Channel Setting window in Scope Window
. User Button Window
+  Commander window
*  Variable Find window (searching variables)

The names and functions of items in Alias Name tab are shown below.

Alias Name tab

/

Control Window EI || -3

[V Read E\ Write 5! Commander (%) status Indicator 5] One Shot

Variable Data | Variable List BC\ETIVED ]

Variable Name Alias Name QOn/Off | Note
| | | |

g_f monitor p e

1 2 314

Alias Name File Control

Load Save

Figure 4-5 Alias Name Tab View

Table 4-5 Alias Name Tab Functions

No. Name Explanation

1 Variable Name » Specify the variable name for which an alias is to be specified.

* You can specify a variable name by directly entering it, selecting from a list, or
using Variable Find.
(For details, see Section 4.4.1 Specifying Variable Name.)

2 Alias Name Specify the name to be used as the alias name.
3 On/Off Enables/disables the alias name. (On: Setting enabled; Off: Setting disabled).
4 Note Any comments can be entered. (The entered information is saved in an RMT file.)
5 Load Loads alias name setting information from a CSV file.
6 Save Saves the specified alias name information in a CSV file.
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4.4 Specifying Variable Name (Variable Data Tab)

441 Specifying Variable Name

To load variable values or write values into variables, specify the target variable name in the Control Window’s
Variable Data tab. Specify a variable name by following one of the steps Section 4.4.1.1 to 4.4.1.3 below.

4.41.1 Enter Directly into the Variable Name Cell

Click a Variable Name cell in Variable Data tab to select it (the cell color is changed), then click it again to
make it editable. You can enter a variable name directly in this state.

When you start entering characters, RMW automatically displays a list of potential matching candidates from
the loaded variable information. You can select one of these variables.

Not that if you release the selected cell in which characters are entered halfway without specifying a variable,
the entered information will be cleared.

Select Variable Data

tab.
Control Wind: Contral Window "
. You can enter a variable name
| [vpead | @ wiiee H¥ Commander ©) status Indicator || B8 Or [ Read directly.

VCUELIEDEIGEY Variable List | Alias Name VEUELICIDEIEN  Variahle List |~ Alias Namd
Variable Name Variable Meaning Data Type |Scale Base R? Read W? Write Variable Name Variable Meaning| When'you StarF entermg, the
‘% ~ candidate variables will be
. T =Drecirat 1 > com_ul_ v 7 Jispl g ) icall
] UINT8 Q0  Decimal 0 com_ul_enable_write Isplayed automatically.
. . UNTE Q0  Decimal 0 com_ul_sw_userit UINTS
Double-click a Variable omts | o | Deciat 0 com_ul_mode system
. ecimal S = UINTS
Name cell to make it |
B UINT8 Qo D o
editable. ecimal UINT8
UINT8 Q0 Decimal 0 UINT8
Select Data Control File Control Select Data Control
Up Down Color Load Save Up Down Color

Figure 4-6 Direct Input to Cell

4.41.2 Select Variable From the List

Click a Variable Name cell in Variable Data tab to select it (the cell color is changed), then click it again to
make it editable. In this state, “v” is displayed to the right of the cell. Click this “v” to display a list of the loaded

variable information. Select a variable from this list.

If you enter a variable name partway and click the “v”, a list of potential matching candidates is automatically
displayed. You can select one of these variables. (the same operation as in Section 4.4.1.1)

Not that if you release the selected cell in which characters are entered halfway without specifying a variable,
the entered information will be cleared.
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Control Window ——
(A% Read | [ write ¥ Commander (%) Status Indicator 8 or [7% Read [ write £ Commander () status |
(PHRREN Variable List Click "v". Variable List | Alias Name
Variable Name igble Meaning Data Type Scale Base R? Read W? Write Variable Name Variable Meaning Data Type Scale Base
o —e—peni! —_— I
UNT8 Q0  Decimal [ ps.voltage A list of loaded variables is
g_f4_id_ref_monitor di
isplayed.
UINT8 Q0  Decimal 0 9.f4.id_ad_monitor play:
Double-click a Variable UINT8 Q0 | Dedml ® 9.4_iq_ref_monitor
Name cell to make it UINT8 Q0  Decimal 0 g_f4_iq_ad_menitor
editable UINTE Q0  Decimal [ 9-f4_iu_ad_monitor
. O DIV D . 9_f4_iv_ad_monitor
. g_f4_iw_ad_monitor
Select Data Control File Control )
g_f4_vdc_ad_monitor
Up Down Color Load Save g_f4_vd_ref_monitor |
g_f4_vq_ref_monitor -
— g_f4_refu_monitor F
g_f4_refv_monitor
g_f4_refw_monitor .

Figure 4-7 Selecting Variable from List

4.41.3 Select Variable Using Variable Find Function

Right-click on a Variable Name cell to open a menu. Select “Variable Find” from this menu, and the Variable
Find screen will be displayed. On this screen, you can select a variable by narrowing down with keywords or
meaning information.

Enter a keyword into the text input field on the Variable Find screen, and then click the “Find” button. You can
enter multiple keywords separated with spaces for AND search. When checking the box at the bottom of
Variable Find screen, you can also narrow down your search to only the variables whose meaning information
has been loaded.

The following shows how to operate the Variable Find function.

Control Window

fiff Commander

- V':ggl;;“’f:;;z tcr:I Select Variable Find
Variable Da - from the menu.
Variable Mea
| LINT¢

Varisble Find —Sarsble Find a
Change Display to Alias Name INTH
T aiabie Name Varisble Meaning Veriable Mezning
Set d-axis current detection value [A]
Delete Variable INT¢ Managing the state
The narrowed
Select Data Control File |

down result is
displayed, Irent detection value [A]

Jrent detection value [A]
Virghase cunen detection value [A]

Alist of the loaded -
variable information| Siching of the userit by
is displayed. g

Up Down Color

9.5t cc.f4 phas rad \\\
Keyword search is available.

(Search by meaning info/AND search| | Enter a keyword
are available.) and click.

s | [sieced ]

Soownycimgmeanio [~y 1 10 display only the
variables including meaning
information.

Show only including meaning

Figure 4-8 Variable Selection Using Variable Find Function
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442 Setting Data Type

Control Window’s Variable Data tab has a Data Type field, which automatically displays the data type of the
variable information loaded from a Map file when the variable name is specified in Variable Name.

In a Data Type field, you can change the data type of the variable to use in Read/Write operations on Control
Window. When you click the “v” to the right of a Data Type field, a selection list is displayed. You can change
the data type by selecting one from the list.

Table 4-6 Data Type List

Data Type Explanation
UINT8 8-bit, unsigned integer
INT8 8-bit, signed integer
UINT16 16-bit, unsigned integer
INT16 16-bit, signed integer
UINT32 32-bit, unsigned integer
INT32 32-bit, signed integer
FLOAT 32-bit, floating point
BOOL Data type that takes either of two values (True or False)
LOGIC Bit Field is displayed in bits

443  Setting Scale

Control Window’s Variable Data tab has a Scale field, which automatically displays “Q0” as the default value
when a variable name is specified in Variable Name.

In a Scale field, you can change the scale for the data to be used in Read/Write operations on Control Window.
You can enter a value directly to this field. The valid values are Qn (n=0-31), positive integers, and positive
decimals.

Table 4-7 Scale Input Values

Input value Formula for calculating data
Qn (n=0-31) Data x (1 + (n-th power of 2))
Positive integer Data x (1 + integer)
Positive decimal Data x (1 + decimal)

If there is a mistake in the direct entry of a Scale field, an error notification is displayed.

Control Window Control Window

m\ Read Iz\ Write 5 Commander ¢ [A% Read E\ Write fi5 Commander ¢
AVENEEREIEN  Variable List | Alias Name Variable List =~ Alias Name
Variable Name Variable Meaning Data Type Scale Bas Variable Name Variable Meaning Data Type Scale Bas
com_u1_mode_system INT8 De com_u1_mode_system INTS De
UINT8 Qo De UINT8 Q0 De
Error notification when a negative Error notification when Q is
integer or decimal is entered. entered in lower case.

Figure 4-9 Error Notification in Scale Entry
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444  Setting Base

Control Window’s Variable Data tab has a Base field, which displays “Decimal” as the default value.

In a Base field, you can change the base for the data to be used in Read/Write operations on Control Window.
Choose from Decimal, Binary, Octal, and Hex.

4.4.5 Text Notes for Variable Information

Control Window’s Variable Data tab has a Note field, in which the user can enter any comments, such as a
note on the variable information.

The information entered in the Note field is saved in an RMT file. (If you save RMT file and exit, the information
will be displayed at the next startup.)

Control Window =]l @ | = ]
[@ Read @ write i Commander () Status Indicator | [ One Shot Any comments can be entered.

(Saved in the RMT file)

AEUERIEIPEIEN Variable List | Alias Name /

Variable Name Variable Meaning Data Type Scale Base R? Read 'W? | Write | Note Select

com_ul_mode_system State management INTS Qo Decimal ¥io 0 0:STOP, 1: RUN, 2: ERROR, 3 : RESET

com_u1_sw_userif Ul switch INT8 Qo Decimal M1 0 0:RMW, 1: Board Ul

com_f4_ref speed_rpm Speed reference value(mechanical angle) = FLOAT Q0 | Decimal ¥io 0 Mechanical angle conversion

Select Data Control File Control Qutput Header
Up Down Color Load Save Qutput

Figure 4-10 Note Field in Variable Data Tab
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446 Loading Variable Values

Control Window's Variable Data tab is used to load variable values.

Check the checkbox in the “R?” field, then click the “Read” button to display the loaded value in the “Read”
field. (If no target is connected, the “Read” button is disabled.)

2 lick "Read". <--|1 i
| | C{ g |< Select the "R?" checkbox. |i e Igiﬁidyzglue s

1 \
Control Win Control Window
[A% Read E\ Write fi# Commander () status Ihdicator [A% Read ‘ @\ Write fi5 commander (%) Status Mydicator
ACIELEDEIEE  Variable List | Alias Name § AELELIEIREIEN  Variable List | Alias Name }

Variable Name Variable Meaning Data Type Scale Base | R? |Read % Variable Name Variable Meaning Data Type Scale Base  R? |Read
com_ul_mode_system INT8 Q0 Decimal ¥ com_u1_mode_system INTS. Q0  Decimal ¥ |0
UINT8 Q0  Decimal UINT8 Q0  Decimal

Figure 4-11 Loading Variable Values

You can switch ON/OFF of the checkboxes in the “R?” column all at once.

4.4.6.1 Select Multiple Cells to Switch

When multiple cells are selected (the cells turn blue), right-click and select “Select Set” or “Select Clear” from
the menu, and you can switch the checkboxes of the selected cells all at once.

4.4.6.2 Switch All Cells

Select “All Set” or “All Clear” from the right-click menu of a “R?” cell, and you can switch the checkboxes of all
the cells in the “R?” column at once.

Control Window o= '?‘ W
[A¥ Read E\ Write fi Commander (%) Status Indica You can switch the checkboxes in "R?" at

a time from right-click menu.

ACEIENREIEN  Variable List ~ Alias Name /

Variable Name Variable Meaning  Data Type Scale Base R? Ref W? Write Note Select

com_u1_mode_system INT8 Qo Decimal r‘ P

com_ul_sw_userif INT8 Q0  Decimal Select Clear

com_f4_ref_speed_rpm FLOAT Qo Decimal All Set

g_ul_enable_write UINT8 Q0  Decimal iy -

Figure 4-12 Switching "R?” Checkboxes at Once
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4.4.7 Writing Values into Variables

You can use Control Window's Variable Data tab to write values to variables.

Turn on the checkbox in the “W?” column, then enter a value to be written into the variable in the “Write” field.

When you click the “Write” button, writing operation will be performed. (If no target is connected, Write button
is disabled.)

2 Click "Write". <----|1 Check the "W?" checkbox and specify a
\ value to write in the "Write" field.

Control Window =]l = | 2=
m‘ Read E\ Write 5 Commander (“) status Indicator 75 @ne Shot

AEUEINENOEIEM  Variable List |~ Alias Name

Variable Name Variable Meaning Data Type Scale Base R? Read W? Wri‘te/ Note | Select
com_u1_mode_system INT8 Q0 | Decimal ¥ 0 v 1| =
com_ul_sw_userif INTS Q0 | Decimal ¥ 1 ¥ 0

com_f4_ref_speed_rpm FLOAT Q0 | Decimal ¥ 0 ¥ | 1000 =

Figure 4-13 Writing Variable Values

You can check the written result using the operations described in Section 4.4.6 Loading Variable Values.

You can switch ON/OFF of the checkboxes in the “W?” column all at once.
4.4.7.1 Select Multiple Cells to Switch

When multiple cells are selected (the cells turn blue), right-click and select “Select Set” or “Select Clear” from
the menu, and you can switch the checkboxes of the selected cells all at once.

4.4.7.2 Switch All Cells

Select “All Set” or “All Clear” from the right-click menu of the “W?” cell, and you can switch the checkboxes of
all the cells in the “W?” column at once.

Control Window = =R

[A¥ Read E\ Write i85 Commander © s
You can switch the checkboxes in "W?" at a
time from right-click menu.

AVENELENRE =M Variable List |~ Alias Name

Variable Name Variable Meaning Data Type Scale Base R? Read W? Write te | Select

com_ul_mode_system INT8S Qo Decimal ¥ 0 =
. . Select Set

com_ul_sw_userif INTS Qo Decimal ¥ 1 Sl @D

com_f4_ref_speed_rpm FLOAT Q0 | Decimal ¥ 0 Al Set

g_ul_enable_write UINTS Qo Decimal ¥ 1 All Clear =

Figure 4-14 Switching "W?” Checkboxes at Once
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4438 Rearranging Variable Display

You can rearrange the order of the variable names set in the Control Window's Variable Data tab. Select a
checkbox in the Select field for a row that you want to move, then click the “Up” or “Down” button at the bottom
of the screen to move the row. You can also select multiple rows and move them at once.

Select the checkbox in the

"Select" field. When you click the Up button
\ — (2) |g.u1_enable_write UINT8 Q0  Decimal ¥ 1 o1 '
Variable Name Variable Meaning DataType Scale Base  R? Read W? Write Nole Select (1) | com_f4_ref_speed_rpm FLOAT Q0 Decimal @ 0 | ¥ 0 >
UMe |@ || Ceem) 0 3) UINTS Q0 | Decimal 0
(1) | com._f4_ref_speed_rpm FLOAT Q0  Decimal ¥ 0 M 0
(2) | g-u1_enable_write UINT8 Q0 Decimal ¥ 1 | UR] —-
(3) UINTS Q0  Decimal 0 .
When you click the Down button
(1) | com_f4_ref_speed_rpm FLOAT Q0 Decmal ¥ |0 (¥ 0
Select Data Control
(3) UINT8__ Q0 Decimal 0
[ Up ][ Down ] Color %) g_ul_enable_write UINT8 Q0  Decimal ¥ 1 LR v

Click Up/Down buttons in Select
Data Control

Figure 4-15 Rearranging Variable Display

449 Changing Background Color of Variable Display

You can change the background color of rows in Control Window’s Variable Data tab to make them stand out.
There are two ways to change.

4.49.1 Change from the Right-Click Menu

Right-click on the row whose color you want to change, and select “Set Color” from the menu, and the color
setting screen will be displayed. Select a color to change the background color.

Control Window Control Window
[ Read [ write Right-click on the target row and | [A Read [ write i Commander © status Indicator | [ Or
select "Set Color". B
\CUELIEIREIEN  Variable List | AliaSName \ZUELIEIDEIEN  Variable List | Alias Name

Variable Name Variable Meanja§ Data Type Scale Base R? Read Variable Name Variable Meaning Data Type Scale Base R? Read
FLOAT Q0 Decimal ¥ 0.001286537 g_f4_speed_kp_monitor FLOAT Q0 | Decimal ¥ 0.001286537

OAT Q0  Decimal ¥ 1.010444E-05 g_f4_speed_ki_monitor FLOAT Q0  Decimal v 1.010444E-05

Variable Find

g_f4_current kp_|  Change Display to Aliss Name OAT | Q0  Decimal ¥ 3600885 g_f4_current_kp_d_monitor FLOAT | Q0 | Decimal ¥ 3.600885
2ot memmne 1 A StColor onr Lo neced 8 color % |oe 26| Paciat 8 a 2300400
Delete Variable - Basic colors: 3
Select Data Cofmror File Control File Control

Up Down Color Load ‘ Down Color Load Save

.

Y

\
| The background color|
is changed.

Hus:
st 240
Define Custom Colors >> Golor|Solid

Cancel Add to Gustom Golors

Figure 4-16 Changing Background Display Color of Variables (Right-Click Menu)
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4.49.2 Select Rows by Using Select Field

Turn on the checkbox in the “Select” field of the row whose background color you want to change. Then click
the “Color” button at the bottom of the screen, and the color setting screen will be displayed. Select a color to
change the background color. You can also select multiple rows and change the color at once.

Control Window @ | = Control Window ERE-RES

[@ Read @ write % commander | Select the checkbox of the target row [@ Read @ write 5 Commander (©) status Indicator 1 One Shot
and click "Color".

\CLENELEER Variable List | Alias Name Variable List ~ Alias Name.

Variable Name Variable Meaning DataType Scale Base  R? Bead 2 Write Note Select Variable Name Variable Meaning Data Type Scale Base  R? Read W? Write Note Select
g_f4_current_kp_d_monitor FLOAT | Q0 | Decimal 4 3600885 0 - g_f4_current_kp_d_monitor FLOAT | Q0 | Decimal ¥ 3.600885 0 -
g_f4_current_ki_d_monitor FLOAT Q0  Degifnal ¥ 0.2309488 v g_f4_current_ki_d_monitor FLOAT Q0 Decimal | 0.2309488 | ¥

o o
q_f4_current_kp_q_monitor FLOAT | Q0 /Decimal ¥ | 3.600885 0 9_f4_current_kp_q_monitor FLOAT | Q0 | Decimal ¥ 3.600885 0
o 0 # cucrent Vi o monitor FLOAT Q0  Decimal ¥ 02309488 0

Color X
Select Data Control File Control File Control Output Header

g_f4_current_ki_q_monitor FLOAT 40  Decimal ¥ 02309488

Basio solor
Up Down Load Save - Load Save Output

- |

- = i

- .

Ll The background color is

Gustom color changed.

-

| I

o ore
e Guston Golors 5 GolorlBold 1, .
] A to Gustom Golors

Figure 4-17 Changing Background Display Color of Variables (Selecting Rows by Using Select Field)

4410 Deleting Variables

There are two ways to delete variable names set in the Control Window’s Variable Data tab. When a variable
name is deleted, all the information on its row will be reset.

4.4.10.1 Delete by Delate Key

To delete a variable, select the variable name and press the Delete key.

4.4.10.2 Delete from Right-Click Menu

Right-click on the row of the variable name to be deleted (except on the R? /W?/Select fields), and you can
delete it by selecting "Delete Variable" from the right-click menu.

If multiple variable names are selected, you can delete the multiple rows at once by the above operations
Section 4.4.10.1 or 4.4.10.2. When a variable name is deleted, all the information set on its row will be reset
to the initial state.

Note, however, that you cannot delete variables by selecting their checkboxes in the Select field.
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4.411 Saving/Loading Variable Information

You can save and load the variable information set in Variable Data tab in CSV file format.

4.4.11.1 Saving Operation

Click the “Save” button on Variable Data tab to save the setting information into a CSV file.

4.4.11.2 Loading Operation

Click the “Load” button on Variable Data tab to load the setting information from the CSV file and update

(overwrite) the list in Variable Data tab.

Control Window =R
(¥ Read E'\ Write fii! commander (%) status Indicator [5] One Shot
Variable List = Alias Name
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write Note Select
com_ul_mode_system State many| Load variable INT8 Save variable 0 0:STQOP, 1:RUN, 2 : ERROR, 3 : RESET
com_ul_sw_userif Ul switch information INT8 information 0 0:RMW, 1 : Board Ul
com_f4_ref_speed_rpm Speed ref | FLOAT 0 Mechanical angle conversion
Select Data Control }\Contml / Qutput Header
Up Down Color [ Load ][ Output
(]
x A
)
Information | | Information
1)
™M ] M,
;Zﬁﬂsum File Load complete. ] V [Va:S:balge[!a(a File Save complete,
[Message Code] [Message Code]
2-2-9 2-2-10
Valiable_file.csv
CSV file
OK Cancel OK Cancel
Load completion message Save completion message
(normal completion) (normal completion)

Figure 4-18 Saving/Loading Variable Information (CSV File)

Note that when you save an RMT file, all information set in each Control Window’s tab (Variable Data tab,
Variable List tab, and Alias Name tab) is also saved. This information will be restored when the saved RMT

file is loaded.
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4.5 Listing Variables (Variable List Tab)

Variable List tab displays all the "variable information" loaded from a Map file. In this tab, you cannot edit the
information other than the “Description” field.

For the screen structure, see Section 4.3.3.

Variable List tab

\

Control Window =] @ || 2=
[A¥ Read ¥\ Write i1 Commander (%) status Indicator "1 One Shot

Variable Data [PNEUERISESEE  Alias Name

Address  Variable Name Data Type Description

1FFE0198 g_f4_id_ref_monitor FLOAT =
1FFE0194 g_f4_id_ad_monitor FLOAT

1FFEOT1AO0 g_f4_iq_ref_monitor FLOAT

1FFE019C  g_f4_iq_ad_monitor FLOAT

1FFE01A4  g_f4_iu_ad_monitor FLOAT

1FFEO1A8  g_f4_iv_ad_monitor FLOAT

1FFEOT1AC g_f4_iw_ad_monitor FLOAT

1FFEOTFO0  g_f4_vdc_ad_monitor FLOAT

1FFEOT1EC g_f4_vd_ref_monitor FLOAT

1FFEO1F4  g_f4_vg_ref_monitor FLOAT

1FFEO1CC  g_f4_refu_monitor FLOAT

1FFEO1DO  g_f4_refv_monitor FLOAT

1FFE01D4  g_f4_refw_monitor FLOAT

1FFE018C | g_f4_ed_monitor FLOAT

1FFE0190 g_f4_eq_monitor FLOAT

1FFEO1C8  g_f4_phase_err_monitor FLOAT

1FFE0178 g_f4_angle_rad_monitor FLOAT

1FFE01D8 g_f4_speed_est_monitor FLOAT

1FFEO1E4  a f4 speed ref monitor FLOAT -

Figure 4-19 Variable List Tab View
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4.6 Specifying Alias Name (Alias Name Tab)

In Control Window’s Alias Name tab, you can specify an alias for the variable name. Aliases are displayed in
the variable list in each function as well as regular variable names.

Alias Name can be displayed in Control Window’s Variable Data tab, Variable Find screen for variable-search,
Commander window, User Button window, and Channel Setting window in Scope Window.
4.6.1 Specify Target Variable

To define Alias Name, first specify the target variable in the Variable Name field of Alias Name tab.

You can enter a variable name in the same way as in Variable Name fields of Variable Data tab. (For details,
see Section 4.4.1 Specifying Variable Name.)

4.6.2 Set Alias Name

Set an alias for the variable in the Alias Name field of Alias Name tab.

4.6.3 Enable or Disable Alias Name

You can enable or disable the alias name setting in the On/Off checkbox in Alias Name tab.

Check the checkbox to enable the alias, and uncheck to disable the alias. Though you can have duplicates
variable names and alias names in the list, the only one of alias Name can be On.

| Select Alias Name tab. | ImT T T T T T T T T T T T T T T T T T T T T T
I E . .
) xample of using Alias Name 1
Only one Alias Name can be 1 ( hp K 9 iab i iable Find |
ON for the same variable. : When setting a variable using Variable Fin |
Set Alias Name ,  search) :
enabled/disabled. 1 \
e I Variable Find |
[@ Rhad [ write 2 fommander (®) Status Indicator | {8 One s : 1
- 1
1 Variable Name 1
Variable Data, = Variable List SUAEEINENE : State |
5 ; ) 1
Variable Name Alias Name| 0n/0ff | Note 1 Switch |
com,u‘\,mode,sy;(em State v 0:STOP, 1:RUN, 2: ERROR, 3 : RESET : RPM |
1
1 o Mod 0:STOP, 1:RUN, 2: ERROR, 3 : RESET . -
[T e BT oce I g_fd_id_ref_monitor 1
com_u1_sw_userif Switch ~  0:RMW, 1:Board Ul 1 X 1
1 g_f4 id_ad_m
com_f4_ref speed_rpm RPM ¥ |Max. 2400[rpm] \ The Alias Name can be 1
com_f4_max_speed_rpm RPM Mechanical angle conversion 1 g_f4_|q_r3f_m specified :
| ; .
Alias Name File Control | piEEadin I
K | n fd i oad mnnitar 1
Load save Only one of the same Alias | 1
Namescanbe ON. | = == m e e e e e e e !

Figure 4-20 Enabling/Disabling Alias Name

Note: If you switch the Alias Name setting from “On” to “Off” while the other function has specified the
alias name, the alias name will be switched automatically to the variable name. However, if you
switch it from “Off” to “On”, the variable name will not be switched automatically to the alias name.
Therefore, you need to specify the alias name again from the function you use.

4.6.3.1 Set Note

The Note field on Alias Name tab can be used for entering any comments as a note.
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4.6.3.2 Save/Load Alias Name List

You can save and load the setting information on Alias Name tab in a comma-separated CSV file format. When
a CSYV file is loaded, the information on Alias Name tab is overwritten.

When you save an RMT file, the information on Alias Name tab is also save.

Control Window =@ s= X
o semn . Information

[A¥ Read [ write fif commander (©) status Indicator 1 one shot
(Message)
A losd o the sz name definitionfil of s variable has been completed
{Message Code]

= . . . 227

Variable Data = Variable List SEAEENIE

Variable Name Alias Name On/Off Note
State v
Mode

Switch ¥

com_ul_mode_system 0:STOP, 1: RUN, 2: ERROR, 3 : RESET =
0:STOP, 1: RUN, 2: ERROR, 3 : RESET

0:RMW, 1:Board Ul

com_ul_mode_system

com_ul_sw_userif

i
Load Alias Name

pf Save Alias Name

Max. 2400[rpm]

Mechanical angle conversion

Alias Neme File Control

oK

Cancel

Load completion message
(normal completion)

[ Load ][ Save ] x
e the o name defntonfie f it s b complete
A | [;A;/:;"( me defniion il of  variablehs een complet
| |
| |
! Output CSV file (comma-separated) \ 4
com_ul_mode_system,state,True,"@ : STOP, 1 : RUN, 2 : ERROR, 3 : RESET"
com_ul_mode_system,mode,False,"® : STOP, 1 : RUN, 2 : ERROR, 3 : RESET" e [ pr—
com_ul_sw_userif,Switch,True,"® : RMW, 1 : Board UI" E—

com_f4_ref_speed_rpm,RPM, True,Max. 2400[rpm]
com_f4_max_speed_rpm,RPM, False,Mechanical angle conversion

Save completion message
(normal completion)

Figure 4-21 Saving/Loading Alias Name List (CSV File)

4.6.3.3 Switch Display Between Alias Name and Variable Name

Once you have set an alias name, you can use the alias name when specifying the variable name for other
functions.

When you right-click a variable name on windows that support Alias Name display (except for Variable Find
screen for variable-search), a menu is displayed such as “Change Display to Variable Name” and “Change
Display to Alias Name”. You can switch displays by selecting them.

*  Change Display to Variable Name
+  Change Display to Alias Name

:Switch display from Alias Name to Variable Name
:Switch display from Variable Name to Alias Name

Variable Name display Alias Name display

Contral Window Control Window

Select a Variable Name and

Select an Alias Name and right-
. right-click.

click.

[A¥ Read

[A% Read

Variable Data Varial%.\sl Alias Name % Variable Data \/%ble List  Alias Name

Variable Name Variable Meaning | Data Type  Scale < Variable Name Variable Meaning | Data Type  Scale

com_u1_mode_system INTS. on INTS on

com_u1_sw_userif Variable Find com_u1_sw_userif Variable Find

com_f4_ref_speed_r| | Change Display to Alias Name I com_f4_ref speed_rpm Change Display to Variable Name I
g ul_enable write N g.uT_enable write

Set Color Set Color

Delete Variable Delete Variable

You can switch the display from
right-click menu.

Figure 4-22 Switching Displays Between Alias Name and Variable Name
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5. [Analyzer] Scope Window

5.1 Overview

Scope Window of Analyzer shows changes in the values of the selected variables as waveforms like an
oscilloscope. Scope Window is displayed when you launch Analyzer.

5.2 Features

*  Oscilloscope-like easy operations (trigger, offset, zoom, cursor, etc.)
+  The sampling timing of each channel can be synchronized.
+  The measured waveform information can be saved, loaded, and output in a report.
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5.3 Window Structure

The window structure and functions of Scope Window are shown below.

Scope Window

Serpa Wrdow

Wiindesn-Channel Sesings ol m ]
Use Channal Cranne Varisble Dats Type  Scale ValiDa Oiffzt Color Line Mainl Msin2 Zoom1 Zoom
d afespeed et monitor FLOAT 00 sooe & oamn e Il ke o B ¢ g o=
o2 4 speed_pst_monitor  FLOAT o) e 5 o0 - Normal W
LBt i id FLOAT @ | mecom Topa 9 Normel W
2§48 iw_ad_monitor FLOAT 00 mecom s om0 o HNerma
Math
Use Channsl Math Valus DataType Scale Val/Diw  Offsst Color Line  Main! Main? Zoom! Zoced

Figure 5-1 Scope Window Structure

Table 5-1 Explanation of Each Area of Scope Window

No. Name Explanation
1 Waveform display area Displays variable vales as waveforms.
2 Channel information display Displays channel information.
area

3 Measurement settings area Starts/stops waveform measurement and specifies various setting.

4 Trigger settings area Specify the horizontal axis of waveform display area and settings related to
trigger events.

5 Window-Channel Setting Clicking “Channel Setting” button displays this screen. Register channels
and configure detailed settings.

6 Image Editor screen Clicking “Scope Capture” button displays this screen. Adjusts the waveform
display image and outputs it in PDF or image format.
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5.3.1 Waveform Display Area

The structure of the waveform display area is shown below.

5.3.1.1 Display Switch Tab

]

Scope Window

Zoom]1 Zoom2

Save Load All - I Double @Scope Capture | Acquiring Data

Figure 5-2 Display Switch Tab

Table 5-2 Explanation of Display Switch Tab

No. Name Explanation
1 Main tab Displays the Main waveform.
2 Zoom1 tab / Zoom?2 tab Displays the Zoom waveform.

5.3.1.2 Tool Bar

Time/Div [Mlode single W Edge Rise W Source CH7 |[W Level

Figure 5-3 Tool Bar

Table 5-3 Explanation of Tool Bar.

No. Name Explanation

1 Save button Saves the displayed waveform information in a CSV file.

2 Load button Loads the CSV file that was saved with the Save button and displays its
waveform.

3 Thinning count Select the number of data to be thinned from the waveform data from a list box
(All, 1/2, 1/3, 1/4, 1/5).

4 Single button Displays the Main waveform in one screen.

5 Double button Displays the Main waveform in double screens

6 Scope Capture button Starts the Image Editor screen. The waveform image and the channel
information are displayed in the Image Editor at the time of clicking this button.
Another image and information are added each time the button is clicked.
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5.3.1.3 Trigger Settings Area

Scope Window

- |

Save Load All Double

Y rs . A
/ 200,01 Sing e CH7 82.19 & 200.0
Time/Div  200.00m = L Sing e CH7 82. | Position  200.00m o

| Normal

[7:.7j Scope Capture  Acquiring Data

Figure 5-4 Trigger Settings Area

Table 5-4 Explanation of Trigger Settings Area

No. Name Explanation
1 Time / Div Specify the time per division for the horizontal axis for the waveform display.
2 Mode Select the trigger mode:
- Auto : Automatically updates the waveform at a fixed interval

- Single : Displays a waveform when a trigger event occurs and stops updating.
- Normal : Repeats the waveform display every time a trigger event occurs.

3 Edge Select the trigger edge:
- Rise : Rising edge
- Fall : Falling edge
- Both : Both edges
4 Source Select the channel number for which a trigger is to be set.
5 Level Specify the trigger synchronization level.
6 Position Specify the trigger display position.
7 Active Channel Displays the channel number that is set as the Active Channel.
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5.3.2  Channel Information Display Area

The structure of the channel information display area is shown below.

ChannelName Val/Div Ver- Ver-B

Ch #2: g_f4_speed_est_monitor 500.00 9.0087 00 9.008781E+001
Ch #3: g_f4_id_ref_monitor

Ch #4: g_f4_id_ad_monitor

Figure 5-5 Channel Information Display Area

Table 5-5 Explanation of Each Column in the Channel Information Display area

No. Name Explanation
1 Ch #n Displays a variable name for which channel setting was specified.
2 Val / Div Displays the Val/Div value for which channel setting was specified.
3 Offset Displays the offset value for which channel setting was specified.
4 Max Displays the maximum value of the range for which the waveform is to be displayed.
5 Min Displays the minimum value of the range for which the waveform is to be displayed.
6 Avg Displays the average of the waveform display values.
7 Ver-A Displays the value on the vertical axis that was set by Cursor (Ver-A).
8 Ver-B Displays the value on the vertical axis that was set by Cursor (Ver-B).
9 Hor-A Displays the value on the horizontal axis that was set by Cursor (Hor-A).
10 | Hor-B Displays the value on the horizontal axis that was set by Cursor (Hor-B).
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5.3.3 Measurement Settings Area

The structure of the measurement settings area is shown below.

Waveform display area

Measurement
settings area

> Zoom/Cursor
settings area

AN

| Acquisition
Length

Run

| Graph Setting

Smoothing

Channel Setting

Set Color

Figure 5-6 Measurement Settings Area

Table 5-6 Explanation of Measurement Settings Area

No. Group Name Explanation
1 Zoom Zoom1 Displays the range of a waveform to be displayed in Zoom1 in the Main
waveform screen as a red frame.
2 Zoom?2 Displays the range of a waveform to be displayed in Zoom2 in the Main
waveform screen as a blue frame.
3 Cursors Cursor Ver A Displays Cursor (Ver-A) in each screen to display waveforms
4 Cursor Ver B Displays Cursor (Ver-B) in each screen to display waveforms.
5 Cursor Hor A Displays Cursor (Hor-A) in each screen to display waveforms.
6 Cursor Hor B Displays Cursor (Hor-B) in each screen to display waveforms.
7 Acquisition Length Length changes according to the horizontal axis range and sampling
cycle. The value is computed automatically and displayed.
(Length = Time/Div + Sample)
8 Sample Specify the sampling cycle for the data to be acquired from the waveform
display.
9 RUN RUN / STOP Clicking RUN starts waveform display; clicking STOP stops waveform
display.
The button is labeled “STOP” while a waveform is being displayed and is
labeled “RUN” while waveform display is stopped.
10 | Graph Setting | Smoothing When turned on, this function smoothes the waveform being displayed.
(Click to toggle ON/OFF)
11 Channel Setting | Clicking this button displays Window-Channel Settings.
12 Set Color Click this button to set a background color of the waveform display
screen.
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5.3.4 Window-Channel Settings

Window-Channel Settings consists of the Channel Settings area and the Math Channel Settings area. The
structure of Window-Channel Settings is shown below.

Scope Window

Sempa Wirddow

m Zomt | zoom2 |

Swve | Load Al -Fﬂnwbe Trigger Status [T] Scope Capture  Acquiring Data
Timey T ; Mode ¥ Edge Soure WT 43571 Mice WL

Right-click on the channel
information area and select
"Channel Setting Window".

Click "Channel
Setting".

Window-Channel Settings \4 \4
Window-Channel Settings E=ECE =T
Use Channel Channel Variable Data Type Scale Val/Div Offset Color Line Main1 Main2 Zoom1 Zoom2
_ 0_f4_speed_ref monitor | FLOAT @ 50000 2000 o HM roma | W v H | -
|2 g_f4_speed_est_monitor  FLOAT Qo 500.00 : 0.00 : Normal v v v .
o |3 g_f4_id_ref_monitor FLOAT Qo 200.00m : 0.00 : Normal v v v Channel Settlngs area
¥ |4 g_f4_id_ad_monitor FLOAT Q0 20000m 3 000 o Normal | W v v
¥ s _f4_iq_ref_monitor FLOAT a0 20000m s 000 = HE Noma | W v oW -
Math 1
Use Channel Math Value Data Type Scale Val/Div Offset Color Line Main1 Main2 Zoom1 Zoom2 Ma th Chan nel SEttI ngs area
M1 1 FLOAT Q@ 100 %000 % Normal v v v =

Figure 5-7 Window-Channel Settings

5.3.4.1 Channel Settings Area

1] [2] Bl [ B [ [ [e] [ [d [ 62 [

Window-Channel Settings EI = @
Use Channel Channel Variable Data Type Scale  Val/Div Offset Color Line Main1 Main2 Zoom1 Zoom2
¥ 1 g_f4_speed_ref_monitor  FLOAT Q@ 50000 2000 = MM Noma W v =

Figure 5-8 Channel Settings Area
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Table 5-7 Explanation of Channel Settings Area

No. Name Explanation
1 Use Select the channel for the waveform display. ON/OFF can be operated.
2 Channel Displays the channel number (channel numbers cannot be edited).
3 Channel Variable Specify the variable for the waveform display.
4 Data Type Data type of the variable can be selected.
5 Scale Vertical axis scale can be entered for the waveform display.
6 Val / Div Specify the value per division for the vertical axis for the waveform display
7 Offset Specify the vertical axis offset value for the waveform display
8 Color Select a color for the waveform display.
9 Line Select a line width for the waveform display.

10~13 | Main1/Main2/Zoom1/Zoom2 | Used to select the screens for waveform display.

5.3.4.2 Math Channel Settings Area

[3]

Gl

Use Channel Math Value Data Type

M1 1 FLOAT

Math 1

Scale  Val/Div Offset Color Line Main1 Main2 Zoom1 ZoomZ2

Q 100 5000 4 Normal v v | W
é é

Figure 5-9 Math Channel Settings Area

Table 5-8 Explanation of Math Channel Settings Area

No. Name Explanation
1 Use Display only. ON/OFF cannot be operated.
2 Channel Displays the math channel number (M1, M2,. . .); math channel numbers
are set automatically.
3 Math Value Specify a formula for math computations.
4 Data Type Data type can be specified.
5 Scale Vertical axis scale can be entered for the waveform display.
6 Val / Div Specify the vertical axis offset values for displaying waveforms.
7 Offset Specify the vertical axis offset values for displaying waveforms.
8 Color Select a color for the waveform display.
9 Line Select a line width for the waveform display.
- Thin
- Normal
- Thick
10~13 | Main1/Main2/Zoom1/Zoom2 | Used to select the screens for waveform display.
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5.3.5 Image Editor Screen

Clicking the “Scope Capture” button at the top right of Scope Window starts Image Editor. The window structure
of Image Editor is shown below.

. Click "Scope Capture" to start
Scope Window Image Editor.
Scope Window
m Zoom1 ‘ Zoom?2 ‘ /
Save Load All - E Double [6] Scope Capture |Acquiring Data
|
[1] l
\4
= | - a X
Save [E tex | [Jcallout | [Z] Report [ PageSelection

Time/Div " [g Mode single W Edge Rise | W Souce cH7 | W Llevel -1724m 4 Position

Ver-

set Min  Max  Avg

Figure 5-10 Image Editor Screen

Table 5-9 Explanation of Image Editor screen

No. Name Explanation
1 Save Saves the edited image information in a bmp file.
2 Text Adds autoshape text.
3 Callout Adds an autoshape callout
4 Report Saves the edited image information in a pdf file.
5 Page Selection Click this button to select page to be printed. Tun on the displayed page number by
clicking, and the page will become the target for printing.
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5.4 Measurement Channel Setting

5.4.1 Displaying Channel Settings Window

To display waveforms in Scope Window, first set up channels in the Channel Settings area of Window-Channel
Settings. Window-Channel Settings is displayed in one of the following ways:

»  Click the "Channel Setting" button in the measurement settings area of Scope Window
* Right-click on the channel information area at the bottom of Scope Window and select "Channel
Settings Window" from the menu.

For details on how to open Window-Channel Settings, see Section 5.3.4.1 Channel Settings Area.

5.4.2 Setting in Channel Settings Area

This section explains how to set the items of the Channel Settings area.

I E B @ BG6E @O 6EGC NGB CE

Window-Charnel Settings EI =] @
Use Channel Channel Variable Data Type Scale Val/Div Offset Color Line Main1 Main2 Zoom1 Zoom2
v 1 g.f4 speed ref monitor | FLOAT @0 50000 5 000 5 [ Noma = ¥ N =

Figure 5-11 Channel Settings Area

(1) Use

Selecting a check box in the Use column enables that channel information. Invalid channel information is
grayed out. The maximum number of channels that can be enabled depends on the communication board that
is connected.

(2) Channel

The Channel filed shows the assigned channel numbers starting from 1. The channel number cannot be
changed in this field. You need to check the checkbox of “Use” to use the channel.

(3) Channel Variable

In the Channel Variable field, specify the variable name for waveform display. The method to enter a variable
name is the same as other functions (see Section 4.4.1 Specifying Variable Name.)

(4) Data Type
In the Data Type field, select the data type of the variable from the list.
* Selectable Data Type : UINTS, INT8, UINT16, INT16, UINT32, INT32, FLOAT, BOOL, LOGIC
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(5) Scale

In the Scale field, specify the scale value for the variable data (waveform data) set in the channel. The
formulas in Table 5-10 are applied to the display data for the waveform data. For handling waveform data, see
Section 5.5.2.

Table 5-10 Scale Settings Value

Set value Formula for calculating data
Qn(n=0to 31) Data x (1/2")
Integer Data x (1/integer)
Decimal Data x (1/decimal)
(6) Val/Div

In the Val/Div field, enter the 1 div value of the vertical axes for displaying the data of the variable with the
channel set. You can also use the ¥ and A symbols to the right of the input boxes to change the value.

(7) Offset

In the Offset filed, enter the offset value for the vertical axes for displaying the data of the variable with the
channel set. You can also use the ¥ and A symbols to the right of the input boxes to change the value.

(8) Color

In the Color field, select the waveform display colors for the variable with the channel set.

(9) Line

In the Line filed, select the waveform display line width for the variable with the channel set.

L/

Thin Normal Thick

Figure 5-12 Selectable Line Width for Waveform Display

(10)to (13) Main1/Main2 / Zoom1 / Zoom2

Fields (10) to (13) are used to select windows to display waveforms of the variable set in the channel. You can
only choose one of the Main windows (Main1 or Main2) in the Main tab.
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5.5 Math Function

By using Math function, the specified calculation can be performed on the value of the variable with the channel
set, and the result can be displayed as a waveform on Scope Window.

5.5.1 Math Channel Settings Area

To display the waveform using the Math function, register a Math channel in the Math Channel Settings area
of Window-Channel Settings

For details on how to open Window-Channel Settings, see Section 5.4.1 Displaying Channel Settings Window.

By right-clicking on the Math Channel Settings area and selecting “Math Channel Add” from the menu, you
can add rows for Math channels. You can also insert or delete rows for the added rows in the same way.

Math channel numbers are assigned automatically by the system. You cannot sort the display of the Math
channels.

Window-Channel Settings

Window-Channel Settings o] ® =] | )
Use Channel Channel Variable Data Type Scale Val/Div Offset Color Line Main1 Main2 Zoom1 Zoom2 Channe'
v 1 g_motor_speed0_ctrlf_ref_speed_rad_ctrl FLOAT @ 100 2oo0 2 Hl nNoma v v v = - Setting
¥ 2 g_motor_angle0_ctrl.f4_speed_rad FLOAT Q@ (100 So000 2 Normal v v v area
v 3 g_motor_current0_ctrl{_iq_ref FIOAT Q0 (100 45000 3= Normal | v v
J
~
Math
Use Channel Math Value Data Type Scale Val/Div nght-dmk on'the Math Zoom1 Zoom2 Math Channel
Channel Setting area. X
Setting area
[ i ]
J

Math 1

You can insert or delete a row to

Use Channel Math Value Data Type Scale  Val/Div the row you have added.
2l
MathChannel Delete

MathChannel Insert
MathChannel Add

Figure 5-13 Math Channel Setting Settings Area
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The following describes how to set the items in the Math Channel Settings area.

[3]
.8

Use Channel Math Value Data Type Scale Val/Div Offset Color Line Main1 Main2 Zoom1 Zoom?2

M1 1 FLOAT Q0 (100 5 000 & Normal v v v =
%] é]

Figure 5-14 Math Channel Settings Area

Math 1

(1) Use
The checkbox of Use becomes ON when a Math channel is added. You cannot change it.
(2) Channel

The Channel field shows the assigned channel number starting from M1. You cannot change it.

(3) Math Value

In the Math Value field, specify a channel number, value, function, and arithmetic expression. You cannot
directly enter a variable name into the Math Value field. In addition, functions and operators have the priority
and some restrictions.
In the following cases, the Math Value field turns red, indicating that the entry is not completed or there is a
problem.

»  During Math Value entry, the arithmetic expression is insufficient or incorrect.

*  The specified channel number does not exist.
+  The specified Math channel number is on a row below the arithmetic expression.

Table 5-11 Specifiable Values

Setting value Specification Setting Remarks
method example
Channel Channel number ch(n) ch1, ch2--- For channel value, the value obtained by

applying the Scale value (displayed
value) is used.

Math channel number | M(n) M1, M2~ -+ For channel value, the value obtained by
applying the Scale value (displayed
value) is used.

Value Integer - 50,-1,0 —
Decimal - 1.5,-2.5 -
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Table 5-12 Specifiable Functions and Operators

Type Operation Functions/Operators Setting example Priority
Function | Delay "Note' zMn zM(ch1)+ch2 Priority 1
zA~1(M1) (high)
Arc tangent 2 No¢2 | Atan2(ch(n),ch(n)) Atan2(ch1,ch2) Priority 2
Atan2(2,3) (= 0.9827937)
Sine "Note3 sin() sin(ch1)
sin(60) (= -0.3048106)
Cosine "Note3 cos() cos(ch1)
cos(60) (= —0.952413)
Tangent ™Note3 tan() tan(ch1)
tan(60) (= 0.3200404)
Arc tangent "Note3 Atan() Atan(ch1)
Atan(60) (= 1.554131)
Square root sqrt() sqri(2) (= 1.414214) Priority 3
Operator | Power A 23 (=8) Priority 4
Multiplication "Note4 | * ch1*7 Priority 5
Division / ch1/7
Addition + ch1+5 Priority 6
Subtraction - ch1-8 (Low)
Note

*1: If the specified data does not exist, 0 is assumed for the computation result; in the case of z*0(ch1), it is
assumed to have the same meaning as ch1.
*2: For the Atan2 argument, only channel information (such as ch1 and M1) and numerical values can be
specified. No formulas can be specified.
*3: Trigonometric function values are computed in radians (rad).
*4: Implied multiplication cannot be specified (for example, 2(3+4), (1+3)(2+4), 5sin(60), etc.).

(4) Data Type
In the Data Type field, select the data type of the variable from the list.
» Selectable Data Type: UINT8, INT8, UINT16, INT16, UINT32, INT32, FLOAT, BOOL, LOGIC

(5) Scale

In the Scale field, specify the scale value for the waveform data. The formulas in Table 5-13 are applied to the
data according to the setting value. For handling waveform data, see the next Section 5.5.2

Table 5-13 Scale Setting Value

Set value Formula for calculating data
Qn(n=0to 31) Data x (1/2")
Integer Data x (1/integer)
Decimal Data x (1/decimal)
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(6) Val/Div

In the Val/Div field, enter the 1 div value of the vertical axes for displaying the data of the variable with the
channel set. You can also use the ¥ and A symbols to the right of the input boxes to change the value.

(7) Offset

In the Offset filed, enter the offset value for the vertical axes for displaying the data of the variable with the
channel set. You can also use the ¥ and A symbols to the right of the input boxes to change the value.

(8) Color

In the Color field, select the waveform display color for the variable with the channel set.

(9) Line

In the Line filed, select the waveform display line width for the variable with the channel set.

L/

Thin Normal Thick

Figure 5-15 Selectable Line Width for Waveform Display

(10)to (13) Main1.”Main2.”Zoom1.”Zoom2

Fields (10) to (13) are used to select windows to display waveforms of the variable set in the channel. You can
only choose one of the Main windows (Main 1 or Main 2) in the Main tab.
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5.5.2 Handling Wave Data

The sampled “waveform data value” is retained without considering the scale. On the other hand, the waveform
is displayed in Scope Window with the scale applied.

When referring a channel number (such as ch7) or Math channel number (such as M1) in the Math Value field
of the Math Channel, the value of the waveform display of referring source (value to which the scale is applied)

is used as the waveform data value.

Window-Channel Settings

Use Channel Channel Variable Data Type | Scale

v 7 g_motor_current0_ctrl.f id_ref  FLOAT Q2
Math ch7

Use Channel Math Value Data Type [ Scale

o
M2 M1 FLOAT

(Scale) Waveform dat. Waveform displ
5 1/22 - 1/4 Channel a"evgﬁjg cle Scale SE %me Isplay
ch7 4 1/4_|— 1
M1 1 & 12 - 05
M2 05 < 1 05
- 1/2
=>1/1=1

Example : When the waveform data of “g_motor_current0_ctrl.f_id_ref" is 4:

Figure 5-16 Waveform Data Handling

5.5.3 Drawing Math Channel Waveform

When you edit the Math channel information on Window-Channel Settings and then click the “Math” button,

the waveform for the Math channel is drawn. If it has been already displayed, it is redrawn.
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5.6 Waveform Measurement

5.6.1 Trigger Settings Area

Set triggers when displaying a waveform on Scope Window. The following explains the operations for the
trigger settings area.

5.6.1.1 Time/Div

In the Time/Div field at the top of Scope Window, specify a time per division for the vertical axis on the waveform
display screen.

Save Load All M Double Trigger Status I:_-fAT_J Scope Capture  Acquiring Data

: Mode Mormal| W Edge Rise W Source CH7 [W  Llevel 82.19m : Position 2\')[].12:-0111:

S o

Time/Div  200.00m

Figure 5-17 Time/Div Selection

5.6.1.2 Mode

In the Mode field at the top of Scope Window, select the operation mode to be in effect when a triggering event
occurs following startup of waveform display.

Save Load All Trigger Status || Scope Capture = Acquiring Data

Yy . Yy
Mode Normal| W| Edge Rise W Source CH7 ¥ Llevel 8219m |§ Position 200.00m

rS
v

Time/Div  200.00m

single
-

| Normal
M (@] d e Auto

Figure 5-18 Mode Selection

Table 5-14 Mode list

Name Explanation
Single Displays the waveform and stops updating the waveform display when a trigger event occurs.
Normal Updates the waveform display each time a trigger event occurs.
Auto Repeats automatic updating of the waveform display at a fixed interval.
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5.6.1.3 Edge

In the Edge field at the top of Scope Window, set Rise, Fall, or Both of the waveform data as a trigger event
following startup of waveform display.

Save Load All < m Double Trigger Status | R]Scope Capture  Acquiring Data

: A
Time/Div  200.00m w Mode Normal W | Edge Rise W |Source CH7 ¥ Level

- 'y ;. P A
82.19m | Position 200.00m

Rise
-

R, | Fall

Figure 5-19 Edge Selection

Table 5-15 Edge Function List

Name Explanation
Rise Rising edge
Fall Falling edge
Both Both edges

5.6.1.4 Source

In the Source field at the top of Scope Window, select a channel number to be targeted by the trigger event
following startup of waveform display.

Save Load All o m Double Trigger Status \_:::]Scope Capture  Acquiring Data

Time/Div  200.00m : Mode MNormal W Edge Rise W Source CH7T

W | Level 82.19m : Pasition EDD.C'Dm:

CH1
v P

Source

Figure 5-20 Source Selection

5.6.1.5 Level

In the Level field, specify a waveform data value (level) that will become a trigger following startup of waveform

display. This setting value will be indicated by the <« symbol on the right side of the waveform. You can also
adjust the value by dragging the <« symbol with a mouse.
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5.6.1.6 Position

In the Position field, specify the position (on the horizontal axis) to display a data point at which a trigger event
occurs following startup of waveform display. This position will be indicated by the green ¥ symbol along the
top of the waveform display screen. You can also adjust the position by dragging the ¥ symbol with a mouse.

Save Load All 'mDuuble

Mode Nommal| W Edge Rise | W Source cH7 | W| level 200.00m fgf Posiion 800.00m

Trigger Status | o) | Scope Capture | Acquiring Data

. |, A
Time/Div  200.00m v

A d

Position setting

Level setting

Figure 5-21 Level and Position Settings

5.6.2 Acquisition Settings in Measurement Settings Area
5.6.2.1 Length

Length changes according to the horizontal axis range and sampling cycle, and the value is computed
automatically and displayed. (Display only)

Length (display width) = Time/Div + x 10 — Sample
(Example) Time/Div = 200, Sample = 2ms = Length =200 x 10 = 2 =1000

5.6.2.2 Sample

Specify the sampling cycle of the data to be acquired for the waveform display.

-

Save Load All - E Double Trigger Status | 0 | Scope Capture | Acquiring Data Cursors
Ve

- A Y Yy
Time/Div  200.00m w | Mode  Normal| W Edge Rise W Source cH7 |W Llevel 200.00m § Position 800.00m &

oEm

Length: the width of the
display

| d

Length dispaly

Set the sampling cycle.

Figure 5-22 Acquisition in Measurement Settings Area (Length and Sample)
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5.6.3  Starting and Stopping Waveform Measurement

To start waveform measurement, click the “RUN” button. If the trigger setting mode has been set to Single,
waveform measurement is stopped automatically following any trigger event. Otherwise, click the “STOP”
button to stop waveform measurement.

If you read a variable value from the Control Window or write a value into a variable while performing waveform
measurement, updating of the waveform measurement result display might be delayed in some cases because
processing underway in the Control Window has a higher priority.

While measurement
is stopped During measurement

Zoom2 Zoom2

f rr
Cnr=ors Scope Capture | Acquiring Data  s——— R

Displays Acquiring Data.,

Acquisition Acquisition

Length Length

Sanapie Click to start Bl Click to stop
980.00u : measurement. measurement.

I Sstop

Figure 5-23 Starting/Stopping Waveform Measurement

Table 5-16 RUN/STOP Button Display

Button Action
label
RUN Clicking starts waveform measurement (the button's label becomes “STOP” after starting)
STOP Clicking stops waveform measurement (the button’s label becomes “RUN” after stopping)
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5.6.4 Saving and Loading Waveform Data

You can save waveform data with the “Save” button at the top of Scope Window, and load waveform data with
the “Load” button.

If you specify “*.csv1” as the file type in the Save operation, two files (*.csv and *.csv1) are saved. If you specify
“*.csv”, only a file with *.csv extension is saved.

When you click the “Load” button, the saved waveform data (*.csv1 format) is loaded.

Table 5-17 Waveform Data Saving Format

File type at the time of Saved information and handling
saving
ICS_Wave Data File(*.csv1) « Saves a file that contains sampled values of the waveform data (*.csv) and a file

that contains both the sampled values and the setting information for waveform
measurement (*.csv1).

* When a saved file (*.csv1) is loaded to RMW, the saved waveform can be
displayed.

Comma Separated File(*.csv) » Saves only sampled values of the waveform data, separated by commas, in
CSV format.

» Saved files (*.csv) cannot be loaded to RMW.

@ Save As x
1+ s ThisPC » Windows (C:) » Work > r01an6206xx0101-motor v o Search r01an6206xx0101-mo...
Organize New folder = @
& Downlozds A Name Date modified Type Size
b Music workspace 4/14/2023 2:41 PM File folder
&= Pictures
S ave @ Videos
2, Windows (C)
—— - - _> v
| File name: [waveD0l sy .|
| Save as type: [ICS_Wave Data File(*.csvl) v
Comma Separated File(*.csv)
Save waveform A Hide Folders 2

data \

1 1

When you specify *.csv1 1 1
format, two files (*.csv1 and > : a, :
1 1

1 1

* csv) are saved.

@ Open %
Load waveform
data T » ThisPC 5 Windows (C:) » Work » r01an6206xx0101-motor - o Search r01an6206xx0101-mo...
Organize v New folder e @M @
A I Desktop A Name h Date modified Tpe Size
e
| 5| Documents workspace 41PM File fold
| & Downloads [ waved01.csv1 08 PM cvirf  RMW can load a file in
I D Music o
! Load = picures .csv1 format only.
e . B Videos

i, Windows (C) v

File name: |wave001.csvt | [ Files Cov) -]

Open Cancel

Figure 5-24 Saving and Loading Waveform Data
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5.7 Displaying Waveform
5.71 Displaying Scope Window
Scope Window is displayed automatically when Analyzer is stared.

5.7.2 Switching Waveform Graph Display

You can switch the waveform graph to be displayed with the tabs at the upper left of Scope Window.

Select the tab.
Scope Window

| Zoom1 I Zoom?2 I
ra¥i|

Save Load All

Time/Div  20000m |4 | Mode Auto | ¥ Edge

-

ZOOM1 waveform graph | ZOOM?2 waveform graph [
Main waveform graph i

Figure 5-25 Switching Waveform Graph

5.7.3 Switching waveform between Main1 and Main2

The Main waveform graph of Scope Window can be displayed in two windows: Main1 and Main2. While one
window is displayed, click the "Double" button to display two windows. While two windows are displayed, click
the "Single" button to display one window (only Main 1).

You can specify whether the waveform data of each channel is displayed on Main 1 or Main 2 from Channel
Settings Window. For details, refer to Section 5.4.1 Displaying Channel Settings Window.

Click "Double". Click "Single".

Main waveform graph (Single)/| | Main waveform graph (Doublﬁ/i

o L+

Swe | lond )

Tiggered (5] Scope Caps Triggered (1) Scope Capure Acouiring Cata

N

Main waveform graph

Figure 5-26 Waveform Double Window Display

R21UZ0O004EJ0411 Rev 4.1 Page 68 of 313



Renesas Motor Workbench 3.2.1 5. [Analyzer] Scope Window

5.7.4  Specifying Zoom Waveform Display Area

In the Main waveform graph, you can specify the area to be displayed in the Zoom waveform graph.

When you select the check box for Zoom1 and Zoom2 in the measurement settings area of Scope Window, a
red frame for Zoom1 and a blue frame for Zoom2 are displayed in the Main waveform display screen.

To adjust the zoom area, first adjust the width by dragging the A symbol at the bottom right corner, then
move the start point by dragging the A symbol at the bottom left corner. If the specified zoom area are full of
the screen width, you cannot move the A symbol at the bottom left corner.

Main waveform graph (Single)

uble

Area to be
displayed in
Zoom1
red frame Check the
(Step2) (StepT) checkboxes to
Adjust the start el Adjust the width display the frames.

R point with the @l with the right A SAMAEER
left A symbol. symbol.

1
/
Zoom1 waveform graph v Zoom2 waveform graph

an | CORE ... |
C) e Capture.

Zoom1 display Zoom2 display

Figure 5-27 Specifying Zoom Area (Single View)

In the Double view, you can also specify the area to be displayed in the Zoom waveform graph. You can move
the area between Main1 and Main2 by right-clicking the A symbol at the bottom corner of the area (either left
or right).

(After moving)

Main waveform graph (Double)

You can move Zoom2
ecs frame in the same way.

Zoom?1 frame is moved
to Main2.
I ¥ o

Right-click to move]
to Main1.

Figure 5-28 Specifying Zoom Area (Double View)
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5.7.5 Separating Channel Information Display Area

The channel information display area located at the bottom of the Main, Zoom1, and Zoom2 tabs can be
separated to another screen. Right-click on the channel information display area to display the menu, then

select “Separation” to separate the area to another screen.

To return the separated channel information display area into the original location, click the Exit button at the
upper right corner of the separated screen. If you switch tabs between Main, Zoom1, and Zoom2 while the

channel information display area is separated, the area will return to the original location.

The following screen titles are displayed in the separated channel information display area.

Table 5-18 Titles of Separated Channel Information Display Area

Tab before separation

Screen title

Main MainScope ChannelData
Zoom1 Zoom1Scope ChannelData
Zoom2 Zoom2Scope ChannelData

Main waveform graph (Normal)

Scope Window

Save Load All Double

Mode single |'W Edge Rise

[0 Scope Capture  Acquiring Data

a g A cogo. A&
Time/Div "y ¥ Souce CH7 | W level 8213m |y Position 199.92m iy

v

Right-click and select
"Separation”.
%I

Avg Vegd Ver/d Lioc A _Linr B
y Separation

ChannelName OffSet Max Min

Channel Setting Window
0.000000 0.000000E+000 0.00
0.000000 0.000000E+000 0.00
m 0 0.000000 0.000000E+000 0.00

Acquisition

Graph Setting

Smoothing

Channel Setting

Set Color

!
!
Separated channel information display area v

MainScope ChannelData

ChiannelName OffSet Max Min

Title is dISpIayed' f4_speed_est_monit 500.00
200.00

)m 0 0.00000C

0.000000 0.000000E+000 0.00
0.000000 0.000000E+000 0.00
0.000000E+000 0.00

Ch #3: g_f4_id_ref_monitor

Ch #4: g_f4_id_ad_monitor

Ch #7: g_f4_iu_ad_monitor
[

200.00m 1.251765 1.251765E-002

Avg Ver-A

Ver-B Horg

Press Exit button to go
back to the original
position.

Figure 5-29 Separating Channel Information Display Area
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5.7.6  Separating Main Waveform from Zoom Screen

You can separate the Main waveform in the Zoom1 and Zoom2 tabs to another screen.

To return the separated Main waveform graph into the original location, click the Exit button at the upper right
corner of the separated screen. If you switch tabs of Main, Zoom1, and Zoom2 while the separated screen is
displayed, the Main waveform graph will return to the original location.

The following screen titles are displayed in the separated Main waveform graph.

Table 5-19 Titles of Separated Main Waveform Graph

Tab before separation Screen title
Main1 Main1Scope Window
Main2 Main2Scope Window

Zoom1/Zoom?2 waveform graph (Normal)

s

Right-click and select "Main Window N
Separation”. \

% Mode Single W Edge Rse | W Souce CH1 W Level 000 v Position d

Press Exit button to go
back to the original
position.

\

Figure 5-30 Separating Main Waveform Display
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5.7.7  Active Channel Display

In the channel information display area of Main and Zoom tabs, you can set a channel as Active Channel.
When some waveforms are displayed and overlapped, the waveform of Active Channel is displayed in the
frontmost.

In addition, the left vertical axis of the graph turns the same color as the waveform of Active Channel.

Waveform graph when setting Ch #4 (yellow) as Active Channel

{Active Channel is displayed.

Scope Window

m Zoom1 \ Zoomz
Save Load Al - mDuuble The Signal of Ch #4 ope Capture | Acquiring Data

Time/Div  200.00m

A
=

The vertical axis is displayed
in the same color as Ch #4
(yellow).

Click Ch #4.

ChannelName Val/Div  OffSet Max

Min Avg Ver-A Ver-B Hor-A Hor-B
Ch #4: g_f4_speed_ref monitor 100.00 0 1.322021E+002 0.000000E+000 9.850337E+001

Figure 5-31 Active Channel and Waveform Graph Display

5.7.8  Cursor Display

When the Cursors checkbox of Scope Window measurement settings area is ON, two Ver (vertical) cursors
and two Hor (horizontal) cursors can be displayed on the graph. You can adjust the position of each cursor
line on the screen by dragging with a mouse.

The values of each waveform at the position of the cursors are displayed in the channel information display
area at the bottom of the screen.

When two Ver (vertical) cursors are displayed, the time and frequency between the cursors are displayed.

Scope Window =& =

e | o |
Save Load All 'mDouble Triggered [0 Scope Capture | Acquiring Data

TmeDiv 2000m |y Mode Auto W Edge Rise W Source EXT | W Level Position 000 g

Ver (vertical) cursors B T Hor -(‘horizontal) cursors
(positions are adjustable (positions are adjustable
using a mouse) using a mouse)

Acquisition

ample

200.0¢ =
200.00u =

Time and frequency Waveform data at Waveform data at
between the Ver cursors each Ver cursor each Hor cursor Run

position position

Graph Setting

Smoothing

N i N R N _ | Channel Setting
peed_est monitor 50000 0 0.000000E+000 0.000000E+000 0.000000E+000 | 0.000000E+000 0.000000E+00q 1.014957E+003 5.103350E-+002

f4_id_ref_monitor 0 0000E+000 0.000000E+000 0.000000E+000 | 0.000000E+000 0.000000E+00( 4.059829E-001 2.041344E-001
nitor 200.00m 0 +000 E-001 Set Color

Figure 5-32 Displaying Cursor
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5.7.9 Thinning Waveform Display Points

You can switch the point count for displaying waveform data from the list box at the upper left on Scope Window.
When “All” is selected, all the data is displayed. Otherwise, thinning is carried out according to the point count
setting before displaying the data. For example, if “1/5” is selected, one point is displayed for every five points
in the waveform data.

The setting cannot be changed while waveform measurement is being performed.

lode Normal W Edge

Select waveform display points
to be displayed.

Figure 5-33 Waveform Thinning Settings

5.7.10 Smoothing Waveform

You can smooth the waveform display by clicking the “Smoothing” button in the measurement settings area of
Scope Window. Turn the button ON to display a smoothed waveform graph. Turn it OFF to display the graph
in the normal state.

Graph Setting

Smoothing

Channel Setting

Set Color

Figure 5-34 Smoothing Button (ON State)
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5.7.11 Changing Background Color

You can change the Scope Window's background color by clicking the “Set Color” button at the bottom right
of Scope Window.

Before changing background color
. T—

Graph Setting

Smoothing

Click "Set Color".

Channel Setting

Set Color

Color Select a background x
B ealls color.
_ Semllofl  lion = =
. Bl | [ 0 8 |
After changing background color | - .
p— L B0 N 0 0 B
B B B B B B B
L B N 0 N el W ‘
Cusztom colors:
WM
il ol ot ol ol el ol Hus[120] - Rad
Sat: Graen:
Define Custom Colors >3 Color|Solid Lum: Blue:
Cancel [ Add to Custom Colors |

Figure 5-35 Changing Background Color by Set Color
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5.7.12 Shortcut Keys

The following keyboard shortcuts are available in Scope Window.

Table 5-20 List of Shortcut Keys

Overview

Action

Shortcut

Displaying the
Zoom range frame

Shows or hides Zoom1.

Alt +1

Shows or hides Zoom?2.

Alt +2

Editing the Zoom
range frame

Moves the starting point (of selected Zoom range
frame) to the right.

Alt + right cursor

Moves the starting point (of selected Zoom range
frame) to the left.

Alt + left cursor

Expands the width (of selected Zoom range frame).

Alt + Shift + right cursor

Narrows the width (of selected Zoom range frame).

Alt + Shift + left cursor

Measuring Starts measurement ( = click RUN button) R
waveforms Stops measurement ( = click STOP button) S
Acquiring screen Copies the screen image. Ctrl+C
image
Editing the Active Increases the Val/Div value for Main1. Up cursor
Channel Decreases the Val/Div value for Main1. Down cursor
Increases the Val/Div value for Main2. Shift + up cursor
Decreases the Val/Div value for Main2. Shift + down cursor
Switching trigger Switches Mode. (0]
settings Switches Mode (in the opposite direction). Shift + O
Switches Edge. E
Switches Edge (in the opposite direction). Shift + E
Switches Source. T
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5.8 Image Editor Function (Scope Capture Button)

Clicking the “Scope Capture” button at the top of Scope Window starts Image Editor. Image Editor provides a
function to capture and edit the waveform images and the channel information that are displayed.

When you click the “Scope Capture” button, the waveform images and the channel information at that time are
loaded into Image Editor. While Image Editor is active, additional waveform images and channel information
are loaded by every click of “Scope Capture” button.

5.8.1 Starting and Terminating Image Editor

You can start Image Editor from the “Scope Capture” button on the top of Scope Window, and terminate it from
the Exit button on the upper right of Image Editor.

Scope Window Click “Scope Capture" button
ScopeWindon to activate Image Editor.
| | z

Save Load Al - mDuuble Trigger Status|(( 0] Scope Capture | Acquiring Data
Image Editor .
mage s a )

= e

Exit Image Editor.

Figure 5-36 Starting/Terminating Image Editor

5.8.2 Changing Display Position and Size

When you click an image displayed in Image Editor to select it, it is surrounded by the shaded area and size-
change handles. If you grab a size-change handle with a mouse, you can change the display size. If you grab
the shaded area with a mouse, you can move the display position within Image Editor.

. s e R R R B 5 T ; Size-change handles
el N e v O ! Max = Hor-B v
:

It is surrounded by the shaded

MrneTlre) AN area when being selected.
g_f4_phase_em. 1.00 Grab the shaded area f
to move. 7

'~_:' """"""" .{;. """"""""" et """""""""'"""""""‘"_I:::"

Figure 5-37 Changing Display Position/Size
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5.8.3 Image Editor Operation Button

The top of Image Editor contains the following operation buttons.

1 2 3 4 5

(@] Imagd Editor

Save Text [ callout Report D PageSelection

[~ A Horizontal slider
s (to adjust PDF output area)

Vertical slider
(to adjust PDF output area)

Figure 5-38 Image Editor Operation Buttons

(1) Save button

Click the “Save” button to save the image information edited by Image Editor in bmp/png/jpg format.

(2) Text button

Click the “Text” button to display a text-enabled autoshape within Image Editor. You can move and edit it.
Select characters of the displayed text and right-click to display the menu. You can change the color and font.

(3) Callout button

Click the “Callout” button to display the callout menu. When you select one, a callout is displayed in Image
Editor, which you can move and edit. You can change the setting from the right-click menu of the displayed

callout.

| Insert a text box. '\ ............
ISIIARIIFT SIS F AT
/ :Z Text P
7

7
(8] Image Editor / kA
i

- O P e s
Save | E} Text I [ callout

~

Roundzd Rectangle
Oval
Cloud

Insert a Callout. |

;ctanqle g Rectangle p

Font

—

Comment
| Font Setting

Right-click to display menu for
editing the object.

......... Fill Setting Font Color
Stroke Setting

Callout Setting

- v ¥ ¥

Anchor Point Move

Figure 5-39 Callout Type
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Table 5-21 Right-Click Menu Setting for Text and Callout

Text Callout | Right-click menu Sub menu Action
[ (] Font Setting Font Selecting a character font
Font Color Selecting character color
o o Fill Setting Fill Color Selecting a color to fill the object
Fill Color Transparent Making the object transparent
[ (] Stroke Setting Stroke Color Selecting an outer frame color
Stroke Color Transparent Making the outer frame transparent
Stroke Width Selecting the outer frame thickness (from
Thin/Normal/Bold)
— { Callout Setting Selecting the shape (from Rectangle/Round Rectangle/Oval/Cloud).
- (] Anchor Point Move Moving the callout tip.

(4) Report

Click the Report button to save the image information edited in Image Editor in a pdf file.

(5) Page Selection button

When the Page Selection button is ON, the page numbers of the print area are displayed in the forefront. When
a page number is selected, it turns slightly dark blue, indicating the target for output. If a page number is not
selected, it turns light blue, indicating that it is not the target for output.

5.8.4  Adjusting PDF Output Area

You can use sliders in Image Editor to adjust the PDF output area: Horizontal slider to adjust the page width.
Vertical slider to adjust the page height.

Adjust the width for one
page.

Adjust the _
height for one

page.
<

Aé

Figure 5-40 Adjusting PDF Output Area
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6. [Analyzer] User Button Window

6.1 Overview

User Button Window provides a function to execute preregistered sequences sequentially by the user’s
instruction (by clicking the created button). User Button Window is displayed when you launch Analyzer tool.

6.2 Features

. Detailed sequences, such as for simultaneous execution, can be created.
* By using internal variables, loaded values can be written as is.

6.3 Screen Structure

Select “Add New” from the menu of User Button Control Window (or select “Show detail Setting” from the right-
click menu of an existing button) to open a new User Button editing screen. The screen structure is shown
below.

User Button Control Window == =
1 | Menu
Resize
Board Ul RMW ULl e
Execution No. 0 Execution No. 0 Rat speed ETE Reset
Exec No SeqNo Command Value  Description
Stop Run Reset
2 || Execution No. 0 Execution No. 0 Execution No. 0
User Button <Run> [E=SiCh ==
Run
3
Execution No. 0
Execution N Sequence N Variable Name Command Value Display  Description
o Joomutmode wie f1frige | |
4 =
« »
Figure 6-1 User Button Editing Screen
R21UZ0004EJ0411 Rev 4.11 Page 79 of 313



Renesas Motor Workbench 3.2.1

6. [Analyzer] User Button Window

Table 6-1 Functions of User Button Editing Screen

No. Name Explanation
1 Menu Select from Add New / Image Size / Show Control.
2 Button integration area | Multiple buttons are placed in one window.
3 Execution button area Execution button. You can edit the name, number, and information to be displayed.
4 Sequence-editing area | The sequence to be executed each time the Execution button is clicked. You can
edit it here.
6.3.1 Execution Button Area

The names and functions of each part in the execution button area are shown below.

User Button <Motor Start/Stop> E\ = @

=]

il\u"lotor Start/5top

Execution No.

Siclic

Start Motor
Stop Motor

Figure 6-2 Execution Button View

Table 6-2 Function of Execution Button Area

No. Name Explanation

1 Button Name Any name can be specified.

The name is displayed in the User Button menu on Control Window

2 Execution Clicking this button executes a single step of the sequence.

button You can set up an image from the right-click menu.

3 Execution No Displays the Execution number to be executed when the Execution button is clicked.
When the Execution button is clicked, the Execution number automatically switches to the
next one. When the number reaches the last, it returns to the first Execution number.
Execution numbers can be specified directly.

4 Information Displays Description and Value of the sequence information specified as Display=Show in
the sequence-editing area.

The displayed Value can be edited.
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6.3.2 Sequence-Editing Area

This section explains the names and functions of the various parts of the sequence-editing area.

@
Execution No Sequence Mo Variable Name Command Walue Display Description

com_ul_mode_system Write Show Start Motor

__ME-M Start Motor

Viariatsle Delete

\ipristsls Ingert \
Varabie hdd

Add/insert/delete a sequence
from the right-click menu.

Figure 6-3 Sequence-Editing Area View

Table 6-3 Functions of Sequence-Editing Area

No. Name Explanation

1 Execution No » Specify the processing order as an integer when the execution button is clicked.
Execution proceeds sequentially starting with the smallest number.

2 Sequence No « If there are duplicated Execution numbers, specify the Sequence No. (processing order)
in this field as an integer. If there are duplicated Sequence numbers, execution is in the
order of top to bottom.

3 Variable Name » Specify variable names when values are to be loaded or written.

4 Command Select commands:
- Read/Write: Load or write variable values.
- Run/Stop: Start or stop waveform display in Scope Window.

5 Value * When “Commander=Read” is specified: the loaded value is displayed.
* When “Commander=Write” is specified: the value to be written is specified.
* Loaded values can also be held in an internal area and utilized as values to be written.

6 Display » Specify whether to display (Show) or not display (Hide) information in the button’s
information area.

7 Description * Anything can be entered.

« If “Display=Show” is specified, the entered description is displayed in the button area.
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6.3.3 Button Integration Area

This section explains the names and functions of the parts of the button integration area.

|72 e Btton Eorret Wik

Menu

Stop

Execution Ne. 0

Detalls QR
Run Reset

Execution Ne. 0 Execution No. 0

Start Matar
Stop Motor

Switch tabs.

| Uner Bussan Cereel Wiron

Stop

Execution No. 0

Detaits JREEE
Run Resat
Execution No. 0 Execution No. 0
c
o Q

Figure 6-4 Button Integration Area View

Table 6-4 Functions of Button Integration Area

No. Name

Explanation

1 Button area

» Buttons are arranged side by side.
* You can rearrange the buttons freely by mous

e-dragging

2 Button details tab

* You can check the sequence set to the button

3 Button resize tab

* You can adjust the button size.
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6.4 Explanation of Operation

6.4.1 Creating New User Button

When you select “Add New” from the Menu on User Button Control Window, a new User Button window will
appear. You can create User Buttons up to 16.

Select to activate a new
User Button window.

User Button Control Window

[t ] /

| AddNew |
Image Size 3

Set speed
Show Control L R

Output Header File gresuon e, 0 et Right-click on the button to
CAECULIUTT VU, U Ref speed m .
p X display the menu.

7

[ Show detail Setting |
Hide
Delete

Stop Run Reset

Execution No. 0 Execution No. 0 Execution No. 0

Figure 6-5 Creating New User Button

6.4.2 Delating User Button

Select “Delete” from the right-click menu of each button, and the User Button will be closed.

6.4.3 Showing and Hiding User Button

Select “Hide” from the right-click menu of each button, and the User Button screen will be hidden, but it will not
be deleted.

You can also specify Show/Hide for each User Button by the checkbox of the button name list that is displayed
when selecting Menu > Show Control of User Button Control Window.
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6.4.4 Editing Sequence
6.4.4.1 Setting Up Sequence Rows

You can add, insert, and delete rows from the right-click menu in the sequence-editing area at the bottom of
User Button window. However, right-clicking in the Variable Name column displays a menu for specifying
variable names.

Table 6-5 Right-Click Menu on Sequence-Editing Area

Menu Item Action
Variable Add Adds a row below the last row
Variable Insert Adds a row above the selected row
Variable Delete Deletes the selected row

6.4.4.2 Specifying Execution No.

You can specify the execution order as an integer when the Execution button at the top of the User Button
window is clicked. Execution proceeds sequentially starting with the smallest number (the specified numbers
do not have to be contiguous). To process multiple rows with a single click of the Execution button, specify the
same number in multiple rows.

Execution No Sequence Mo Variable Name Command Value Display Description
_ 0| com_ul_mode_system| Write 1| Show | Start Motor 1st Time|
1 com_ul_mode system Write o Show  Stopt Motor

2 l [0} com_ul_mode_system Write 1 Show  Start Motor 2st Time
3 l 0 com_ul_mode_system Write (o] Show Stopt Motor

Click the Execution button
1st time : Executes the row with “Execution No=0".
2" time : Executes the row with “Execution No=1"
3 time : Executes the row with “Execution No=2"
4" time: Executes the row with “Execution No=3"
5" time : (Repeat from the 1st time)

Figure 6-6 Execution No Setting
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6.4.4.3 Specifying Sequence No.

If Execution numbers are duplicated within a sequence, you can specify the execution order within that
Execution No. as an integer. Execution proceeds sequentially starting with the smallest number (the specified
numbers do not have to be contiguous). You can specify the same number in multiple rows. In the following
example, execution proceeds sequentially from top to bottom.

Execution No Sequence No Variable Name Command Value Display Description

com_ul_mode_system Start Motor 1st Time

com_ul_mode_system Stopt Motor
Show | Start Motor 2st Time

Show @ Stopt Motor

o = =

0l com_ul_mode_system Write
1 com_ul_mode_system Write

Click the Execution button
18t time : Executes the row with “Execution No=0 and Sequence No=0".
— then executes the row with “Execution No=0 and Sequence No=1".
2" time : Executes the row with “Execution No=2 and Sequence No=0".
— then executes the row with “Execution No=2 and Sequence No=1".
3 time : (Repeat from the top.)

Figure 6-7 Sequence No Setting
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6.4.4.4 Setting Variable

Specify a variable name in the Variable Name field in a sequence by one of the following operations.

(a) Enter variable name directly

When you enter a variable name partway, the potential candidate for the variable is displayed. (Note
that only the first candidate in the variable list is displayed, and the list with narrowed candidates is not
displayed.)

(b) Select from variable list

“w

When you select a Variable Name cell, “v” is displayed to the right of the cell. Click this “v” to display the
variable list, and you can select a variable name from it.

(c) Select using Variable Find function

Click a Variable Name cell once and right-click to display the menu. Select “Variable Find” from the
menu, the Variable Find screen will be displayed. For the operation method, see Section 4.4.1.3 Select
Variable Using Variable Find Function.

Execution N Sequence N Variable Name Command Value Display  Description
0 0 com_ul_mode Write 1 Show Start Motor 1st Time
1 0 com_ul_mode Write 0 Hide Stop Motor
2 0 com_ul_mode Write 1 Show Start Motor 2nd Time
3 0 com_ul_mode Write 0 Hide Stop Motor
0o e Show
com_ul_mode_system -
; g.u1.mode_systam | Select from the variable list.
g_u2_max_speed_rpm
g_ul_stop_req
g_u2_chk_error
g uZ vrl_ad n = 0 "
o 2 cont hw Select "Variable Find" from
g_u2_conf sw the r|ght—C||Ck menu.
o o | —
Variable Find
Change Display to Alias Name l
Figure 6-8 How to Input Variable Name
R21UZ0004EJ0411 Rev 4.11 Page 86 of 313



Renesas Motor Workbench 3.2.1 6. [Analyzer] User Button Window

6.4.4.5 Setting Command

Select a Command cell in a sequence and click "v" to display the selectable list. You can select a command
from the list.

Table 6-6 Command List

Command Action
Read Loads a variable value
Write Writes a variable value
Run Starts waveform display in Scope Window
Stop Stops waveform display in Scope Window

6.4.4.6 Setting Value

When you specify “Read” in the Command field, the value of the loaded variable is displayed in the Value field.

When you specify “Write”, the value set in the Value field is written into the variable.

6.4.4.7 Setting Display

Select a Display cell in a sequence and click “v” to display a list, from which you can select one of the following.

«  Show : Displays sequence information (Description and Value) at the top of the screen.
* Hide : Does not display sequence information (Description and Value).at the top of the screen.

6.4.4.8 Setting Description

When you specify “Show” in the Display field in a sequence, the information described in the “Description”
field is displayed in the button area.

Execution MNo.

3
Start Motor 1st Time —

Start Motor 2nd Time

Execution M Seguence M Vari}mne Command Value Display Description

0 0 . . Write 1 Show Start Motor 1st Time
Displays rows with E =
1 "DisplayzShow". te 0 Hide Stop Motor
2 0 rr—err—rrroee Write 1 Show Start Motor 2nd Time
3 0 | comulmod Write Hide
Show
Hide

Figure 6-9 Description Setting
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6.4.5 Utilizing Internal Variable

In User Button window, there are internal variables for User Button that can use the read values as values to
be written. When a character string that starts with the letter “A” or “a” followed by a number or numbers is
described in the Value field of the sequence (e.g., A1, a12345), that variable can be used as an internal variable.

Table 6-7 Command List When Utilizing Internal Variables

Command Action
Read Saves the value read from the variable in the internal variable
Write Writes the value saved in the internal variable

The values of internal variables cannot be directly displayed or referenced. It is also not possible to use an
internal variable across multiple User Button windows.

acution equence ariaple Name omman alue Isplay rlptlon

Ex i N S N Variable N C d Val Displ Descripti

I

3" row T [ N i —

I com_u1_enabl-| Write I Al ‘ Hide _

Internal variable
(A + number)

4" row

Example of using internal variables
3 row : Reads the variable value and save it to the internal variable “A1”.
4% row : Writes the value of the internal variable “A1” to the variable.

Figure 6-10 Example of Using Internal Variables

6.4.6  Setting Display
6.4.6.1 Setting Image to Execution Button

Right-click on the button area at the top of the User Button window and select "Image" from the displayed
menu. You can set an Image for the Execution button.

Right-click around the Execution button

HeerButton <fun> and select "Image", then specify a image. || = VerBon < hfh;mEigezit:iig:ﬂj{teoi.on
Run \
| Image |
SettingShow -=>
SettingHide
Execution No. v} Execution No. 0

Figure 6-11 How to Set Image to Execution Button
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6.4.6.2 Showing and Hiding Sequence-Editing Area

Right-click on the button area of User Button Window to display the menu and select “SettingShow” or
“SettingHide” to switch the display of the sequence-editing area. (You must right-click on the button area.)

Table 6-8 Switching Sequence-Editing Area Display

Right-click menu Action
Setting Show Shows the sequence-editing area.
Setting Hide Hides the sequence-editing area.

Showing sequence Hiding sequence

o2 it ity Jaibine = ol = User Button <Motor Start/Stop> (=R ==
Motor Start/Stop Motor Start/Stop
Image
Image < [ settingShow |
SettingShow % — }—)\de
Execution No. SettingHide | Execution No 0 2
Start Motor 15t Time Start Motar 15t Time e
Start Motor 2nd Time Start Motor 2nd Time o]
Right-click around the

Right-click around the

Execution N Sequence N Variable Name Command Value Displar EXeCUtiOn bUttOn and

IE-E- select "SettingHide".

Execution button and
select "SettingShow".

com_ul_mode Write o Hide
2 4] com_ul_mode Write 1 Show Start Motor 2nd Time
3 4] com_ul_mygde Write o Hide Stop Motor

|Sequences are displayed.

Figure 6-12 Showing/Hiding Sequence-Editing Area
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7. [Analyzer] Commander Window

71 Overview

Commander is a function to preregister a sequence of instructions for writing data into variables, and then to
execute the sequence continuously. Commander is activated with the “Commander” button in Analyzer’s
Control Window.

7.2 Features

. Sequentially executes write operations.
. Intervals can be set.
* Repetitive (looped) processing can be performed.

7.3 Window Structure

The structure of Commander window is shown below.

iiEECammander = =) @
Ill—'l @ New a Open a Save W Start P NologStart @ Clear &° CsvEdit | [ Manual @ Optionsl
WA GHEE I Result List
Co l Loop_Count Loop_Time(ms) Time(ms) U
| 4 |'_'|Stop The minimum of Time :: 25ms (1/1) I

Figure 7-1 Commander Window

Table 7-1 Functions of Commander Window

No. Name Explanation

1 Operation button By Clicking the buttons on the top of the window, you can read/write/edit a CSV file,
import edited information, and run/stop the sequence, etc.

2 Write Data tab Displays sequence information. You cannot edit a sequence on this window. (Use
the CSV Edit button to edit a sequence.)

3 Result List tab Displays a list of the sequence's execution results.

4 Status bar Displays the sequence's execution status, Send Checker status, the number of
commands, etc.
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7.3.1

Operation Button

This section explains the operation buttons on the toolbar.

LT_l @
ii-_-=-_-= Comminder | | | | | EII:E@
E New @ Open @ Save P Start P NologStart {9 Clear 5,0(' CsvEdit | [L] Manual @ Options
ii:‘:‘ ‘Commander E@
ﬁn CsvEditReflect [1] Manual
Figure 7-2 Toolbar
Table 7-2 Toolbar Operation Button Functions
No. Name Explanation
1 New Creates a new CSV file and displays the default sequence information.
2 Open Loads an existing CSV file and displays the sequence information.
3 Save Saves the CSYV file.
4 Start Executes the sequence.
5 NoLogStart Executes the sequence without getting the log.
6 Stop Stops the sequence that is being executed.
7 Clear Clears the sequence information that is being displayed.
8 CSV Edit Activates the sequence editing screen and displays information about the
sequence (CSV file) that is being displayed.
9 CSV Edit Reflect The button's label changes when sequence editing is completed. Clicking the button
displays information about the edited sequence (CSV file).
10 | Manual Displays the input guide
11 Options Specify various settings.
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7.3.2

Write Data Tab

When a CSYV file is loaded, a sequence is displayed in the Write Data tab.

iilf Commander [o o |
a New a Open E_I: Save P Start P NologStart & Clear f' CsvEdit [1] Manual @ Options
AWINCHIETEN  Result List
T 1
Variable IH_I lll
C d L Count L T T
emman oop-Soun PELIETEE =g com_ul_mode_system com_f4_ref_speed_rpm
1 v IS 2 5 1
2 [a]v i s s 5 0
Stop The minimum of Time = 25ms (1/2)

Figure 7-3 Write Data Tab View

Table 7-3 Functions of Write Data Tab

No. Name

Explanation

1 Command

Displays the commands for looped processing:
* LS: Loop start
* LE: Loop end

2 Loop Count

Displays the number of loops.

3 Loop Time Displays the interval between the execution of the command on the last line of looped
processing and the return to the command on the first line.
4 Time Displays each line's execution wait interval.

5 Variable Name

Header line: Displays the name of the variable name to issue a command.
Lines below the header: Displays the value to be written into the variable in the
header.

n Variable Name

Displays variable names as the number specified in the sequence.
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7.3.3 Result List Tab

When a sequence on the Write Data tab is executed, the results will be displayed on the Result List tab.

115 Commander

Write Data

File Name

a New a Open

1 20181029_Loop_01.csv

(=)o =)

&) save P Start P NologStart @ Clear /" Csvidit | [1] Manual ?:3:3 Options

- -1 ! 4 I | 5 !
Result Log Filelil Time Iil Result Note

20181120174535926_Result.csv 2018/11/20 17:45:18 0K

Figure 7-4 Result List Tab View

Table 7-4 Functions of Result List Tab

No. Name Explanation
1 File Name Displays information about the CSV file for which the sequence was executed.
2 Result Log File Displays information about the log file for the sequence's execution results.
3 Time Displays the date and time the sequence was executed.
4 Result Displays the sequence's execution result (OK/NG).
5 Note Any comments can be entered

7.3.4 Status Bar

The status bar displays the status of Commander.

The minimum of Time : 25m5| (1/2) ‘

Figure 7-5 Status Bar

Table 7-5 Functions of Status Bar

No. Name

Explanation

1 Execution status

Displays the execution status of the sequence.
* Running : When a sequence is being executed by clicking Start button.
« Stop : When the sequence is stopped by clicking Stop button, or the
sequence execution is completed.

2 Send Checker
information

Displays the Send Checker information.

» Send Checker not executed: “Please press the Send Checker Button.”

» Send Checker already executed: “The minimum of Time :: XXms” (XX: measured
value)

3 Execution count

Displays (line-number/total-number-of-lines) for the sequence.

* line-number: Displays the line number that has been selected by clicking, or the line
number that is being executed.

« total-number-of-lines: Displays the total number of instruction lines in the sequence.
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7.4 Explanation of Operation

7.41 Starting and Exiting Commander

Click the “Commander” button of Control Window to launch Commander. Click the exit button at the upper-
right corner to terminate it.

7.4.2 Executing Send Checker

When you start Commander, the Send Checker function is executed, and the system measures the minimum
value of the interval of command value transmission. To operate Commander, it is necessary to execute Send
Checker first.

| Click "Commander".

Control Window

A
[A Read [ write © status Indicator 1 One Shot

\
ACEEEDEEN Variable List | Alias Name: \

Variable Meaning Data Type Ecale Base  R? Read W? Write Note Select

Send Check Window v Select a variable for writing
i Send Check Window =] test from the pull-down
menu.

Send check variable

Send check value

Send Check

il Send Check Window fo® \@‘

Send check variable ‘com_u1_mode_system
After specifying a variable
Send check value 0 and value, click "Send check".

After the writing test,
- click "OK".
‘ Send Check | oK }/‘

Figure 7-6 Starting Commander and Send Check Window

[Operation]
1. Set the following items on the Send Check Window

- Send Check Variable : Select a variable that can be used in the communication test from the pull-
down menu.
- Send Check Value : Specify a value that can be used in the communication test.

Note: Since the value is actually written to the selected variable in the measurement, specify the
variable name and its value that are safe for writing.

2. Press the "Send check" button to measure.

3.  When execution of Send Checker is completed normally, the “OK” button can be pressed.

When Send Checker is completed, click "OK" to open Commander window. The measurement result of Send
Checker is displayed in the status bar of Commander window.

- Display after Send Checker execution: “The minimum of Time :: XXms” (XX: measured value)
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7.4.3  Specifying CSV File
7.4.3.1 Creating a New CSV File (“New” Button)

Click the “New” button of Commander window to create a new CSV file, and its information is displayed on
Commander window.

"Csv Edit" button is

Click "New". enabled.
\
N < [psssiiolg B onoes & Clear [1) Manual 53 Options
<< /
S I/
2 x ® G /

Warning

After confirming the
message, click "OK".

A new CSV file is created on the PC.

Figure 7-7 Creating New CSV File

[Operation]
1. Click the “New” button, the Warning message screen is displayed.

2. Message: “Emptied file when you open an existing file.” ™Note

3. Click “OK” on the Warning message screen, and a screen to specify a new file name will be
displayed.

4. Specify a new file name and click the “Open” button. A new CSV file is created, and the “CSV Edit”
button is enabled.

Note If you specify an existing CSV file that contains sequence information in the filename specification,
that CSV file will be initialized when it is opened. If you want to import an existing CSV file, use the
“Open” described in the following.

7.4.3.2 Selecting Existing File (“Open” Button)

Click the “Open” button to load the CSV file that has been created and edited, and the sequence will be
displayed on Commander window.

[Operation]
1. Click the “Open” button to display the screen for opening a file.

2. Specify an existing CSV filename and click the “Open” button. The file is loaded, and the sequence
information is displayed on Commander window.

7.4.3.3 Clearing Displayed Sequence Information (“Clear” Button)

Click the “Clear” button to clear the sequence being displayed in Commander window.
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7.44  Editing CSV File (“CSV Edit” Button)

When a sequence is displayed on Commander window, the “CSV Edit” button becomes enabled. Click the
“CSV Edit” button to open the editing screen (Excel). The procedure for editing a sequence is explained below.

7.4.41 Basic Settings
(a) Specify Variable

For a new CSV file, the E1 cell displays "Please register available variable". Delete this text and specify
a variable name.

If you want to specify multiple variables per line (execute at the same timing), put these variables in the
cell from E1 to the right side (F1, G1, H1...), without skipping a column.

(b) Specify processing interval

In the “Time(xx)” column, you can specify the processing interval. Positive integer/positive decimal
values are valid.

(c) Specify command value

To issue commands, specify values in the second and subsequent lines in the column for variable
names. Positive integer/positive decimal values are valid. If a command is issued to a large number of
variable names in a single line (at the same timing), the next line may be issued before the processing
is completed.

Before editing

A B © D E F
Command Laoop_Count Loop_Time(ms) Time(ms) |Please register available variables

2 A

-

| The headings of columns A to Unit can be changed. | |Clear these letters and specify a
D are indeispensable items. (s/ms/ds) variable name from the E1 cell.
After editing (example) \

-

Command Loop_Count Loop_Time(ms) Time(ms) ‘CGT_.Il_TGde_E‘v‘EleT
2 5000 1
3 5000 ]

A B T D E F

Example of editing sequence
(2™ line) Start driving the motor after 5 sec.
(3 line) Stop driving the motor after 5 sec.

Figure 7-8 Write Data Editing

7.4.4.2 Specify Looping
(a) Specify looping
You can specify a loop operation in the “Command” column of the sequence. Specify "LS" in the loop
starting line and "LE" in the ending line in uppercase characters. You can set multiple (nested) loops.
(b) Specify loops count

You can specify the loop count in the “Loop Count” column of the sequence. Specify the count in the
line with Command "LS" specified. Positive integer values are valid.

R21UZ0O004EJ0411 Rev 4.1 Page 96 of 313



Renesas Motor Workbench 3.2.1 7. [Analyzer] Commander Window

(c) Specify loop interval

In the “Loop time” column of the sequence, you can specify the processing interval for returning from
the “LE” (end) line process to the “LS” (start) line process in the loop operation.

Specify Loop time in the line with “LE” (end) specified. Valid values are positive integers and positive

decimals.
Specify the loop count.
Loop Processing example /
A B /¢ D E F
1 |Command LccprcJnt/lécpfﬂme['ms] Time(ms) com_ul_mode_system
2|Ls 2 5000 1
3|LE 3ooo| 5000 0
Loop starting line "LS" Specify the loop interval in the
Loop ending line "LE" loop ending line.
In above example, the following sequence is executed twice.
(2" line) Start driving the motor after 5 sec.
(3 line) Stop driving the motor after 5 sec.
(3 line) Interval 3 sec -> return to the 2™ line
Figure 7-9 Setting Loop Processing Example 1
A B C D E F
1 |Command Loop_Count Loop_Time(ms) Time(ms) com_ul_mode system
2 LS 2 5000 1
A 3 |LE 3000 5000 0
4(Ls 3 5000 1
BHsle 2000 5000 0
Al g loop 2" loop
LS line | LE line LS line | LE line
Variable|Variable | | Variable|Variable
value | value p» nterva > value | value
=1 | =0 (3se =1 | =0
(5sec) | (5secq) (5sec) | (5secq)
B| g« loop 2" loop 3" ]oop
LS line | LE line LS line | LE line LS line | LE line
Variable|Variable e _»Varlable Variable et _»Varlable Variable
» value | value (2sec) value | value (2sec) value | value
=1 =0 =1 =0 =1 =0
(5sec) | (5seq) (5sec) | (5seq) (5sec) | (5seq)
Figure 7-10 Setting Loop Processing Example 2
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7.4.4.3 Specifying Time Unit

You can specify a sequence processing interval in the “Time” and “Loop Time” columns in the sequence.

The processing interval unit can be seconds (s), milliseconds (ms), or deciseconds (ds). You set the value for
the unit to be used by modifying <unit> in “Time (<unit>)" and “Loop Time (<unit>)”" of the header line.

(milliseconds)

Change the time unit from ms

to s (seconds).

/\

Before changing time unit
A B c / B E F
1 |Command Loop_Count |Loop_Timel rn's:I Timel rn‘sﬁl com_ul_mode_system
2 |LS 2 5000
3 |LE 3000 5000
After changing time unit (the setting time is :
the same before changing) v
A B C D E F
1 |Command Loop_Count |Loop_Time(s) Time(s) com_ul_mode_system
2 L5 2 5
3 [LE 3 5

Specify the time
according to the unit.

Figure 7-11 Modifying Time Unit
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7.4.4.4 Terminating Editing and Reflecting

(a) Exiting editing screen

Save the edited sequence information into the CSV file by overwriting, then close the editing screen
(CSV file). The label of the “Csv Edit” button switches to “CSV Edit Reflect”.

{7 Commander ==

4 CsvEditReflect | [ Manual

Figure 7-12 CSV Edit Reflect Button

(b) Reflecting the edited sequence information (“CSV Edit Reflect” button)

When you click the "Csv Edit Reflect" button™°®!, the syntax of the edited sequence information (CSV
file) is checked, and a message is displayed if there is a problem. If there is no problem, the edited
sequence information (CSV file) is reflected in Commander window™°¢2, and the label of the button
switches to "CSV Edit".

ii;‘::Cummander EI [=] @

57 New &) Open &) Save P Start P NologStart & Clear [1] Manual >:§:‘§ Options

Figure 7-13 CSV Edit Button

Note 1. If you click the “Csv Edit Reflect” button without closing the screen in which you edited the CSV file,
an error will result. Be sure to close the editing screen after saving the file.

2. If you finish editing a CSV file and save it with a filename that is different from the name loaded into
Commander, the edited sequence information (CSV file) will not be reflected on the Commander
window even when you click the “CSV Edit Reflect” button. In such a case, specify the name of the
saved CSV file from the “Open” button on the Commander window to reflect the edited sequence
information.
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7.4.5 Preparing for Sequence Execution

Before executing the sequence, set the log saving of the sequence execution result. Click the "Options" button
on the toolbar for setting.

£51 Option *

— Log File Di\Work | Open ‘
— Maximum Records | 10

— Mo Log Save

® B

Set Cancel

Figure 7-14 Option Settings Screen

Table 7-6 Option Setting

No. Item name Settings
1 Log File Specify the output folder for the sequence execution result log. (Be sure to specify a
user-accessible path.)
2 Maximum Records Specify a maximum retentions count (MAX) for result records.
The default value is set to 10.
3 No Log Save If checked, the log will not be acquired.

The log file is created as shown below (it is not output when "No Log Save" in Option is checked or when
sequence execution is started with the "NoLogStart" button).

Log file output destination : Folders specified in Log File of Option

Log file name :<CSV filename> + “_YYYYMMDDhhmmssxxx_Result.csv”
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7.4.6 Executing Sequence

When sequence information (a CSV file) is loaded onto the Commander window, the “Start” and “NoLogStart”
buttons become enabled on the Commander window.

Click the “Start” button to execute the sequence displayed in the Commander window. When you select a line
of the displayed sequence and press “Start”, execution will start from the selected line.

If you click the "NoLogStart" button to execute the sequence, the log will not be acquired.

The sequence line being executed is displayed in a blue frame. When the sequence is executed to the end,
execution stops automatically. Also, if the "Stop" button is clicked while a sequence is being executed,

execution stops.

Execution start buttons

Before execution
I.gé'cmd. / [ ﬁ‘:

& Hew & Open & Save I * St ¥ MalogStart I & Choaar F CowEukt [0 Manuad 5 Oipticns

Wirite Data TR

Varable

com_ul_mode_systam com_M_ref_speed_rem
1 ¥ IS 2 = e -] 1

2 [AlvaE s — 3 5 0

Sop The mirsrrsum of Time 2z 25ms 2

Execution stop button | | The jine being executed is
/ displayed in a blue frame.

During execution of sequence

[ i
W Sop
Resk i
) Al e —— :
Running The mirdrwm of Time = 25ms [Rrr]
Figure 7-15 Executing Sequence
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7.4.7 Result of Sequence Execution
7.4.7.1 Result List Tab

The sequence execution results are displayed in a list of result records on the Result List tab. The results are
also output to a log file. (It is not output when the "No Log Save" checkbox in Option is checked, or when
sequence execution is started with the "NoLogStart" button.)

Select "Result List".

r 4
15 Commander EI@

B Mew a Open 4] Save P Start P NologStart @ Clear &“ Csvedit | [} Manual @3 Options

Write Data

File Name Result Log File Time Result Note

1 [\Newfilecsv |20230413112420747 Result.csv 2023/04/13 11:24:20 oK

Stop The minimum of Time :25ms (1/2)

You can delete the

1 Commander displayed line from right- |~ =/=Es
& New 5] Open B save P Start c|ick menu (1] Manual 533 Opticns

Write Data

=
File Name Result Log File Time Result Mote

1 \Newfile.c = ult.csv 2023/04/13 11:24:20 oK
I Result File Delete m

Figure 7-16 Result List View

7.4.7.2 Deleting Result Records

You can delete result records displayed on the Result List tab. Right-click the result record to be deleted and
select “Result File Delete” from the displayed menu.

Note When you delete a result record from the Result List tab, the file displayed in Result Log
File field (CSV file of the log) is also deleted from the PC.
7.4.7.3 Saving Result Record Information

The result record information displayed in the list on the Result List tab is saved in an RMT file. When an RMT
file with saved result records is loaded, the result record information is restored.
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8. [Analyzer] Status Indicator Window

8.1 Overview

Status Indicator is a function to monitor the values of the global variables of a user program. If a monitored
result matches a preset condition (a threshold is exceeded), an indicator light on the window turns on. Press
the “Status Indicator” button on the Analyzer’s Control Window to launch Status Indicator.

8.2 Features

* Monitors variable values and indicates that a preset condition is met (a threshold is exceeded) with an
indicator light color.

* Multiple monitoring conditions can be set for one variable.

» Multiple variables can be set to be monitored separately or simultaneously.

*  When none of the monitoring conditions are met after start of monitoring, the indicator light turns green,
and the status becomes “NORMAL".

* A monitoring results record (history of matching setting conditions) is displayed in a list.

8.3 Window Structure

The structure of Status Indicator window is shown below.

Control Window
e — Status Indicator Detail <> E = @
‘ 1% Read [# write 5 Commander il One shot
H Start Clear
: 1
[} ()
\V4 :
'ﬂl Time Value Description ]
P .
4 .
Status Indicator Menu [#55] | | status Indicator Menu 5 R '
1 2 3 4 1 2 3 a |’ '
l’ '
()
)
(]
v \ A | H
a ]
; Title :
Status V
Title Status Indicator Setting - H
2
Status Title MODE |
Title
3
Status . Variable Name com_u1_mode_system v
Period (s) 1
Status List
Status Value CMP  Color
STOP 0 EQUAL BLUE
RUN 1 EQUAL GREEN
ERROR 2 EQUAL RED
RESET 3 EQUAL| YELLOW

Figure 8-1 Status Indicator Window Structure
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Table 8-1 Functions of Status Indicator Window

No. Name Explanation
1 Status Indicator Menu Displays the indicator light that can be set.
2 Status Indicator Detail Starts or stops monitoring and shows or clears the monitoring result.
3 Status Indicator Setting Specifies monitoring conditions.

8.3.1 Status Indicator Menu

The Status Indicator Menu screen (hereafter, “Menu screen”) starts when the “Status Indicator” button on the
Control Window is clicked. You can check each monitoring status from the indicator lights on the Menu screen.

Control Window —
- Status Indicator Menu @ =

AT 7 2 3 4 1 2 3 4

M nead [ write: EH commander = >
: :
Title MODE =

1
Status RUN

Title ig
2
Status YELLOW
Title
Status .
Figure 8-2 Status Indicator Menu Screen
Table 8-2 Functions of Status Indicator Menu Screen
No. Name Explanation
1 Indicator light Indicates the monitoring status with its color.
2 Information display Displays the Title and Status of the indicator lights (click ¥ to display, A to hide).
button
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8.3.2

Status Indicator Detail

Click an indicator light on the Menu screen, and a Status Indicator Detail screen (hereinafter referred to as
Detail screen) of that indicator will be displayed. In the Detail screen, you can start/stop monitoring and clear

the log.

When you click the close button of the screen, the Detail screen will be closed regardless of the monitoring

status.

Status Indicator Menu

1 2 3

Status Indicator Detai

Clear

=)

= Start

Al

=[5

Setting

\

Time Value Description

6}

Click each indicator light.|- = >

[7][s] [o]

Figure 8-3 Status Indicator Detail Screen

Table 8-3 Functions of Status Indicator Detail Screen

No. Name Explanation
1 Indicator light Indicate the monitoring status with its color
2 Status Indicates the monitoring status in text.
3 Start / Stop button Starts or stops monitoring.
4 Clear button Clears the monitoring result list.
5 Setting button When this button is clicked while monitoring is stopped, the Status Indicator Settings

screen is displayed. (It can not be displayed during monitoring.)

6 Monitoring result list

Lists the information about monitoring conditions that were met (the thresholds were

exceeded) during monitoring.

7 Time Displays the date and time a monitoring condition was met (the threshold was
exceeded).
8 Value Displays the value that matched the monitoring condition (the threshold was
exceeded).
9 Description Displays the status that matched the monitoring condition (the threshold was
exceeded).
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8.3.3  Status Indicator Setting

Click the “Setting” button on the Detail screen, and the Status Indicator Settings screen (hereafter, “Settings
screen”) will be displayed. You can specify detailed monitoring conditions on this screen.

Status Indicator Detail <> \E\ [=] @
Start Clear Setting
'
L}
L}
[}
Time Value Description .
v
Status Indicator Setting - X
1 | Titte MODE |
2 L Variable Name com_u1_mode_system v
L Period (s) 1
3
Status List
Status Value CMP  Color
STOP 0 EQUAL BLUE
4 RUN 1 EQUAL GREEN
ERROR 2 EQUAL RED
RESET 3 EQUAL YELLOW

Figure 8-4 Status Indicator Settings Screen

Table 8-4 Functions of Status Indicator Settings Screen

No. Name Explanation
1 Title Specify the name of the monitoring.
2 Variable Name Specify the name of a variable to be monitored.
3 Periodic Specify the monitoring interval (the default value is 0 seconds).
4 Status List Specify the monitoring conditions.
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8.4 Explanation of Operation

8.4.1 Showing or Hiding Menu Screen

Click the “Status Indicator” button on Control Window, the Menu screen will be displayed.

Click the Exit button at the top right corner of the Menu screen, the Menu screen (and the Detail screen) will
be hidden. Even if you click the Exit button on the Menu screen and hide the screen, the monitoring status is
retained during monitoring.

8.4.2  Setting Screen (Setting Monitoring Condition)

Select an indicator light from the Menu screen, the Detail screen will be displayed. Then click the Settings
button on the Detail screen, and the Settings screen will be displayed. You cannot edit the Settings screen
during Status Indicator operation.

Select CMP. Select Color.
Status Indicator Setting - X CMP Color
m ] FQUAL ] [reo]-]
| Tie MODE EQUAL GREEN
, Variable Name  com_u1_mode. system v E;ESA:;ELHAN RED
3 BLUE
Period (3) 1 GREATER_THAN_EQUAL CYAN
LESS THAN_EQUAL ORANGE
Status List PURPLE
Status Value TP Color
sTop 0 EQUAL BLUE YELOW
_ RUN 1 EQUAL GREEN
ERROR 2 EQUAL RED
RESET 3 EQUAL YELLOW

Figure 8-5 Monitoring Settings Screen
(1) Title
Specify a name for the monitoring settings (direct entry).
(2) Variable Name

Specify the name of the variable to be monitored (direct entry, select from the list, or using the Variable Find
function).

(3) Periodic
Specify the monitoring interval (direct entry).
(4) Status List

Set monitoring conditions. After editing the last line, another line is added by press the Enter key. You cannot
insert a line to the middle of them. To delete a line, press the Delete key when the entire line is selected (turned
blue.) (The last line remains blank but does not affect the operation).

+ Status : Specify a name for a condition (direct entry).

*+ Value : Specify a condition value (direct entry).

« CMP : Specify a judgment condition (select from the list).
+ Color : Specify a color (select from the list).

Note that when setting a color, consider that the indicator lights is green when none of the monitoring conditions
are met.
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8.4.3  Starting Monitoring

The indicator can start monitoring individually. When the "Start" button is clicked on the Detail screen of the
indicator light, monitoring starts. When monitoring starts, the colors of the indicator lights on Menu and Detail
screens change to the colors set in the Settings screen according to the conditions. If none of the monitoring
conditions are met, the indicator light turns green, and the Status turns NORMAL.

8.4.4  Stopping Monitoring

To stop monitoring, click the “Stop” button on the Detail screen under monitoring. The indicator light turns gray
when monitoring stops.

8.4.5 Display During Monitoring

If there are no matching monitoring conditions during monitoring, the indicator light turns green and the Status
turns “NORMAL”. When the value of the variable meets the monitoring condition (exceeds the threshold value),
the following operation is performed.

* The colors of the indicators on the Menu and Detail screens turn the colors set in the monitoring
conditions.

*  The information about the matched monitoring condition (threshold exceedance) is added to the
monitoring result list on the Detail screen.

In the monitoring result list on the Detail screen, the latest information is added at the top of the list (it does not
scroll automatically).

Even if you close the Menu or Detail screen, the monitoring status is retained (continued).

Menu screen (monitoring suspended) Menu screen (during monitoring)
Status Indicator Menu ==
1 2 3 4
v Indicator
light
Detail screen (indicator light for each) Detail screen (indicator light for each)
‘Status Indicator Detail < MODE> Click "Start" to tatus Indicator Detail <MODE> d C|iC|:T;'§rt]?t|())"ri;O stop
Clear | start monitoring. Clear 9-
RUN
Time Value Description E Time Value Description
2023/04/13 13:48:20 1 RUN
2023/04/13 13:48:01 1 RUN
2023/04/13 13:47:58 0 STOP
Indicator light state
Monitoring state Indicator light |  Status display Changes in the status are recorded.
Monitoring suspended (Gray) (Blank) (The latest event is added to the top
of the list)
During No conditions are met. Green NORMAL
monitoring | Matching a condition (exceeding a Specified color| Specified status
threshold)

Figure 8-6 Starting/Stopping Monitoring

8.4.6  Clearing Monitoring Results

The monitoring result list in Detail window can be cleared by clicking "Clear" in Detail window. You can click
the Clear button regardless of whether monitoring is being performed or has stopped.
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8.4.7 Disabled Operations During Monitoring
The operations listed below are disabled during monitoring. To use any of these operations, you must first stop
monitoring all.

*  Terminating RMW

*  Loading an RMT file (Open RMT File)

* Loading a Map file (Load Variable Data)
*  Switching tools

If the above operations are not possible, check if an indicator light with the Detail screen closed or an unused
indicator light is under monitoring.

8.4.8 Saving to RMT File

Status Indicator setting information is saved in an RMT file. However, the monitoring result list cannot be saved.
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9. [Analyzer] One Shot Window

9.1 Overview

One Shot is a function to collectively acquire data of consecutive addresses from specified variables and
display them in a waveform. One Shot is activated by clicking the “One Shot” button on Analyzer’s Control
Window.

9.2 Features

+  The buffered data can be displayed as a waveform

9.3 Window Structure

The structure of One Shot window is shown below.

One Shot Window [-=-] (3]

Use Variable Length ValfDiv Offset Color Show Max Min Average VerticalA VerticalB HorizontalA  HorizontalB

1.00 & |-

=3
=3
S

=)
S
=3
=3
=}

=)
S
=3
=3
S

=)
S
=3
=3
=}

=)
S

SRR ERI NS
I3
1=
8

PAP AP Ap P AP
P AP AP AP AP 4>

=
=)
o
=3
=}

1
1
1
1
1
1

LR RKRR

Figure 9-1 One Shot Window

Table 9-1 Functions of One Shot Window

No. Name Explanation

1 Waveform display area Displays the acquired data as a waveform.

2 Channel information area | Sets and displays the channel information

3 Acquisition settings area | Sets the cursor and start acquisition (reload), etc.
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9.3.1 Channel Information Area

The structure of the channel information is shown below.

PR_0 230 |

Use Variable Length Val/Div Offset Color Show Max Min Average VerticalA VerticalB HorizontalA HorizontalB

oo M ¥ -

A
v
.00 %000 ¥ -
ry
v

A
< 100
s

1 v

-~

v

A -~

1 v 100 000 o ¥ -

Figure 9-2 Channel Information Area

Table 9-2 Functions of Channel Information Area

No. Name Explanation
1 Use Select the Channel to acquire the waveform
2 Variable Specify the variable to acquire the waveform.
3 Length Specify the number of data to acquire the waveform.
4 Val/Div Specify 1 div of the vertical axis the waveform display.
5 Offset Specify the vertical axis offset value for the waveform display.
6 Color Select the color of the waveform to be displayed.
7 Show If checked, the waveform of that channel will be displayed.
8 Information area Displays waveform information.

9.3.2  Acquisition Setting Area

The structure of the acquisition settings area is shown below.

Figure 9-3 Acquisition Settings Area

Table 9-3 Functions of Acquisition Settings Area

No. Name Explanation
1 Cursor settings Sets Show/Hide of the vertical cursor (Ver) and the horizontal cursor (Hor).
2 Graph Reload button New data is acquired each time you click.
3 Save button Saves the acquired data.
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9.4 Explanation of Operation

9.4.1 Displaying One Shot Window

One Shot Window is activated by clicking the “One Shot” button on Control Window.

Control Window
Control Window =R

[A¥ Read [ write §5 Comman der (®) Status Indicator
Vatai s | Al hame
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write Note|Select

One Shot window
One Shot Window [= (O )

Use Variable

_ength Val/Div Offset Color Show Max Min Average VerticalA VerticalB HorizontalA  HorizontalB
A w |-

$10 %S00 %

S 100 o000

v

A A
S 10 3 o0

S100 So00 5N

2100 2000 4 HH

100 S0 3
A

Le
1
1
1
1
1
1

H EEEN

Figure 9-4 Launching One Shot Window

9.4.2  Settings of Channel Settings Area

The following shows the settings of the channel information area on One Shot window.

PR Bom |

Use Variable length  ValfDiv  Offset  Color Show Max Min Average  VerticalA  VerticalB  HorizontalA  HorizontalB
a a a
s100 Soo0c SN ¥ -
1 200 2000 : ¥ |-
1 L0 Zo00 2 ¥ |

Figure 9-5 Channel Information Area
(1) Use

When this checkbox is ON, information about that channel is acquired.

(2) Variable

Specify the variable name of the start address of the data to be acquired.

(3) Length

Specify the number of data to be acquired.
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(4) Val/Div

Enter the 1 dive value of the vertical axis for displaying the data as a waveform. You can also change it with
V¥ A on the right side of the input box.

(5) Offset

Enter the value of the vertical axis offset for displaying the data as a waveform. You can also change it with
V¥ A on the right side of the input box.

(6) Color

Select the color of the waveform display.

(7) Show

When this checkbox is ON, the waveform is displayed.

(8) Information aera

Displays information of the acquired data (maximum, minimum, average, and values at each cursor position).

9.4.3 Data Acquisition

To acquire the data, click the “Graph Reload” button on the acquisition settings area. (The data is updated
each time you click.)

9.4.4  Cursor Settings

Turn ON the checkbox in Cursor at the top-right of Scope Window to show two Hor (horizontal) and Ver
(vertical) cursors. You can adjust the position of each cursor by dragging it with a mouse in the waveform
display area.

The value of the waveform data at the cursor position is displayed in the channel information area.

9.4.5 Saving Acquired Data

The acquired data can be saved by clicking the "Save" button in the acquisition settings area.
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10. [Analyzer] Parameter Output

10.1 Overview

Parameter Output is a function to output parameters adjusted by Analyzer as a header file of the motor control
program. You can launch Parameter Output by pressing the “Output Header” button on Analyzer's Control
Window or selecting the menu item “Output Header File” on User Button Control Window.

10.2 Features

*  Outputs the variables adjusted with Control Window or User Button to a header file as micro definitions.

On the select window, you can select a variable tied to the macro definition to be output to a header
file.

When entering a new macro name on the select window, you can output the variable, adding it to the
tail of the header file.

10.3 Window Structure

The structure of Parameter Output window is shown below.

Control Window

D Reod | @) wrke Commander

User Button Control Window

User Button Control Window

o
o

3 f

0 | Menu
3

o

Parameter utput Window x Parameter Output Window x
Select Output Variable Check Output Contents

Please select output variable.

After selecting the variables, click "Next” button to check the
output contents.

Variables without macro cannot be output.

Please check output contents.
After check the output contents, click “Output” button.
When returning to variable selection , click “Back” button.

Variable Name Macro
com_f4_current omega_hz CURRENT_CFG_OMEGA

B Variable Name Macro
com_u1_system_mode

com_f4_current zeta CURRENT_CFG_ZETA
com_f4_speed_omega_hz | SPEED_CFG_OMEGA
com_f4_speed zeta SPEED_CFG_ZETA
com_f4_e_obs_omega_hz | CURRENT_CFG_E OBS OMEGA
com_f4_e_obs zeta CURRENT_CFG_E OBS ZETA
¥ com_f4_current omega_hz CURRENT CFG_OMEGA com_f4_pll_est_omega_hz | CURRENT_CFG_PLL_EST OMEGA
¥ com_f4_current zeta CURRENT_CFG ZETA com_f4_pll_est zeta CURRENT_CFG_PLL EST_ZETA
¥ com_f4_speed_omega_hz | SPEED_CFG_OMEGA
Next Back Output

Figure 10-1 Parameter Output Window Structure

Table 10-1 Functions of Parameter Output Window

No. Name Explanation
1 Select output variable Select variables to be output and enter the macro name.
window
2 Check output contents Check the output contents and output a header file.
window
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10.3.1 Select Output Variable Window

Select Output Variable window is launched from the “Output Header” button on Control Window or the menu
item “Output Header File” of User Button Control Window. You can select variables and macro definitions to
be output to a header file on this window.

Parameter Qutput Window >

Select Output Variable

Please select output variable.
After selecting the variables, click "Next" button to check the

output contents.
Variables without macro cannot be output.

‘M Variable Name Macro
com_ul_system_mode
com_ul_sw_userif
com_f4_ref_speed_rpm
com_ul_enable_write

g_ul_enable write

v com_f4_current_omega_hz CURRENT_CFG_OMEGA
¥ | com_f4 current_zeta CURRENT_CFG_ZETA
v com_f4_speed_omega_hz SPEED_CFG_OMEGA -
l | I
1 2 3
MNext
|
4

Figure 10-2 Select Output Variable Window

Table 10-2 Functions of Select Output Variable Window

No. Name Explanation
1 Select output variable | Select variables to be output as macro definitions.
checkbox
2 Variable Name Displays variables that are subject to be read on Control Window and User Button.
3 Macro Outputs the macro name. If it is blank, enter a macro name to be output.
4 Next button Moves to Check Output Contents window.
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10.3.2 Check Output Contents Window

Check Output Contents window is displayed by pressing the “Next” button on Select Output Variable window.
You can check variables, macro definitions, and values to output to a header file here.

Parameter Output Window x

Check Output Contents

Please check output contents.
After check the output contents , click "Output” button.
When returning to variable selection, click "Back” button.

Variable Name Macro Read Value
com_f4 _current_omt« CURRENT_CFG_OMEGA 300
com_f4 current_zet: CURRENT_CFG_ZETA 1

com_f4 speed_ome( SPEED CFG_OMEGA 3
com_f4_speed_zeta SPEED_CFG_ZETA 1
com_f4_e_obs_ome¢ CURRENT_CFG_E_OBS_O! 1000
com_f4 e _obs zeta CURRENT_CFG_E_OBS ZE 1
com_f4_pll_est_ome CURRENT_CFG_PLL_EST_C 20

com_f4_pll_est_zeta CURRENT_CFG_PLL_EST Z 1
] ] ]

1 2 3

Back Qutput

| |
4 5

Figure 10-3 Check Output Contents Window

Table 10-3 Functions of Check Output Contents Window

No. Name Explanation
1 Variable Name Displays variables to be output as micro definitions.
2 Macro Displays macro names to be output.
3 Read Value Displays setting values to be output as micro definitions.
* Displays values that have been written in the motor control program.
4 Back button Returns to Select Output Variable window.
5 Output button Select the destination to output a header file.
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10.4 Explanation of Operation

10.4.1 Displaying Parameter Output Window

To open Select Output Variable window, press the “Output” button on Control Window or select “Output Header
File” from the menu on User Button Control Window.

For the variable included in the header template file information, the corresponding macro name is displayed
in the Macro column with the checkbox selected as the output target.

Control Window

‘Control Window ol ® ] &
[7% Read [N write §i# Commander (@ Status Indicator | [{iH One Shot
SN Variable List | Alias Name
Variable Name: Variable Meaning Data Type Scale Base  R? Read W? Write Note Select
com_u1_system_mode INTS Q0 Decimal ¥ 0 1 - Select "Output Header
com_u1_sw_userif INT8 Qo Decimal ¥ 0 0 F‘ n
e ile" from the menu.
com_f4_ref_speed_rpm FLOAT Q0 Decimal ¥ 1400 ¥ 1400
com_ul_enable_write INTS Q0 | Decimal ¥ 0 1
g_uT_enable_write UINT8 Q0  Decimal ¥ 1 0 | User Button Control Window |
com_f4_current_omega_hz FLOAT Q0 Decimal ¥ 300 0

User Button Control Window

com_f4_current_zeta FLOAT Q0  Decimal ¥ 0
com_f4_speed_omega_hz FLOAT Q0  Decimal ¥ 0

com_f4_speed_zeta FLOAT Q0 Decimal C | ic k ..O ut utu Add New
com_f4_e_obs_omega_hz FLOAT Q0  Decimal p ) Image Size 4
com 4 & nhs 7eta FLOAT 00 Decimal o/ o - Show Control
Select Data Control File Control Output, Header Output Header File
Up Down Color Load Save Output
7/
Parameter Qutput Window X

Select Output Variable

Please select output variable.

After selecting the variables, click "Next” button to check the
output contents.

Variables without macre cannot be output.

Variable Name Macro
com_ul_system_mode

com_ul_sw_userif

com_f4_ref_speed_rpm

com_ul_enable_write

g_ul_enable_write

¥ com_f4_current_omega_hz CURRENT_CFG_OMEGA
~ | com_f4_current_zeta CURRENT_CFG_ZETA
¥ com_f4_speed_omega_hz SPEED_CFG_OMEGA

Next

Figure 10-4 Displaying Parameter Output Window
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10.4.2 Selecting Output Variable

By checking the checkboxes on Select Output Variable window, you can select the variables and the macro
names to be output to a header file.

In addition, you can select or clear all the variables at once by switching the checkbox on the header line.

Parameter Qutput Window X

Select Output Variable

Please select output variable.
After selecting the variables, click "Next" butten to check the
output contents.

Variables without macro cannot be output.
Varable Check the box of the variable to be

output.
com_ul

W
_f4_ref_speed_rpm

com_ul_enable_write

You can select/clear all the
variables at once by checking the
box at the top.

g_u1_enable_write

com_f4_current_omega_hz CURRENT_CFG_OMEGA
com_f4_current_zeta CURRENT_CFG_ZETA
com_f4_speed_omega_hz SPEED_CFG_OMEGA

LER

Next

Figure 10-5 Selecting Output Variables

10.4.3 Entering Macro Name

In the Macro column on Select Output Variable window, you can edit a macro name to be output to a header
file. However, you cannot edit the cell including the macro name for the header template file information. For
the header template file, refer to Section 10.4.6 Setting Header Template File.

Parameter Qutput Window X

Select Output Variable

Please sele;t output v?rlable You can enter a macro name if it is
After selecting the variables blank.

output contents.
Variables without macro cannot be output.

Variable Name Macro

com_u1_system_mode
com_ul_sw_userif
com_f4_ref_speed_rpm
com_u1_enable_write
g_ul_enable_write
¥ com_f4_current_omega_hz | CURRENT_CFG_OMEGA
¥  com_f4_current_zeta CURRENT_CFG_ZETA
¥ com_f4_speed_omega_hz |SPEED_CFG_OMEGA

You can not edit the macro name Next
that is displayed automatically.

Figure 10-6 Entering Macro Name
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10.4.4 Checking Output Contents

Press the “Next” button on Select Output Variable window to move to Check Output Contents window. This
window shows variables, macro names, and values set in the motor control program that are to be output.

Note that if the variable without a macro name is selected for output, it is impossible to move to Check Output
Contents window.

Parameter Output Window X Parameter Output Window X

Select Output Variable Check Output Contents

Please select output variable.

After selecting the variables, click "Next” button to check the
output contents.

Variables without macro cannot be output.

Please check output contents.
After check the output contents , click "Output” button.
When returning to variable selection , click “Back” button.

g_ul_enable_write

& com_f4_current_zeta
~ com_f4_speed_omega_hz

~ com_f4_current_omega_hz CURRENT_CFG_OMEGA

CURRENT_CFG_ZETA
SPEED_CFG_OMEGA

Click "Next" to move to Check
Output Contents window.

com_f4_e_obs_zeta
com_f4_pll_est omega_hz
com_f4_pll_est_zeta

Back

CURRENT_CFG_E_OBS_ZETA

: Variable Name Macro Read Value
el alife (et VD com_f4_current_omega_hz  CURRENT_CFG_OMEGA 300

com_u1_system_mode = com_f4_current_zeta CURRENT_CFG_ZETA 1

T e com_f4_speed_omega_hz | SPEED_CFG_OMEGA 3

T, ] SR 0 com_f4 speed zeta SPEED_CFG_ZETA 1

com_ul_enable_write com_f4_e_obs_omega_hz  CURRENT_CFG_E_OBS_OMEGA 1000

1

CURRENT_CFG_PLL_EST_OMEGA 20

CURRENT_CFG_PLL_EST_ZETA

1

Output

Figure 10-7 Checking Output Contents

10.4.5 Header File Output

Press the “Output” button on Check Output Contents window and select the output destination, and a header
file will be output. The contents of header file are generated based on the information of the header template

file and the contents of the Check Output Contents window.

Parameter Output Window

Check Output Contents

Please check output contents.

After check the output contents , click "Output” button.
When returning to variable selection , click "Back” button.

Variable Name
com_f4_current_omega_hz
com_f4_current_zeta
com_f4_speed_omega_hz
com_f4_speed_zeta
com_f4_e_obs_omega_hz
com_f4_e_obs_zeta
com_f4_pll_est_omega_hz
com_f4_pll_est_zeta

Macro

CURRENT_CFG_OMEGA
CURRENT_CFG_ZETA
SPEED_CFG_OMEGA
SPEED_CFG_ZETA
CURRENT_CFG_E_OBS_OMEGA
CURRENT_CFG_E_OBS_ZETA
CURRENT_CFG_PLL_EST_OMEGA
CURRENT_CFG_PLL_EST ZETA

.
Click "Output" to open the "Save As" dialog.

ENETHITRT

€ o

v FLIANS-

S RX23Th

g

< RX23T_ESB_SPM_LESS_FOC_CSP_VI10 »

app > rmw v o maOER

T74 NN} [ _motor module cf

Specify the output destination and save the
header file.

TrAOBIET): | HeaderFile("

Figure 10-8 Header File Output

~ JANF-ORER

Ut
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10.4.6 Setting Header Template File

Create a template in XML format for a header file to be output.
The created file is applied to by saving it to the same folder as the rmt file.
Name the file as below.

XML file name: OutputHeaderFilelnfoForAnalyzer.xml

The XML file consists of the “header part’, “data part” and “footer part”’, which are described within the root
element “OutputHeaderFileForAnalyzerSetting”.

Sl wersion="1.U7%0 1
kOutpulHeaderFlIanrAnalyzerSeltlng>¢|

Headers /% Guard against m Te Tnclusion #/</Aeaders T
<Header>Hifndef R_MOTOR MODULE _CFG_H</Headerst
<neaﬂer>ﬂdef\ne RMOTOR MODULE “GF G_H</Header>+

padar

<OutputData Macro= CURRENT CFG ONEGA™ VariableMame="con f4 current_omega hz” Value="300.0¢" Ognnent="/% natural frequency for current loop #/7 />4
<QutputData Wacro="CURRENT CFG_ZETA™ Variabh|eName="con_f4_current zeta” Value="1.0f" Conment="/% damping ratio for current loop /7 /xi
<OutputData Macro="CURRENT CFGREF _ID_OPENLOOP” VariabTeName="" Va\ue- 0.3f7 Comment="7% id reference when low speed [A] #/7 />L
<OutputData Wacro="CURRENT CFG_ID P STEP TIME™ VariahleName="" Yalue="1280.0f" Commeni="/% Tine Lo increase id #/7 /it
<OutputData Macro="CURRENT CFG Bl DOWN _STEP LLIME™ VariableName="" Yalue="250.0f" Comment="/% Tine to decrease fd /7 /24
WariahleNane="" Value="" Commenl="HIf defined (MOTOR_SHUNT_TYPE 1 _GHUNT]™ />1
<OutputData Macro="GURRENT CFG E 0BS OMEGA™ WariableName="" Value="750. 0F” Comment="/% Natural freauency of BEWF ohserver /7 />4
WarjahleNane="""Value="" Commenl="He|if def ined (MOTOR_SHUNT_TYPE_2 SHUNT)” />i
CURRENT OMEGA Varlahle?

ami 30? fﬂ e_obs_omeza_hz" Value="1000.0f " Comment="/% Natural frequency of BEWF ohserver x/” /»
="fen

Out putH

Figure 10-9 Elements Of Header Template File

Table 10-4 Elements of Header Template File

No. Name Element name Explanation
1 Root OutputHeaderFileForAnalyzerSetting Root element of header template file
element
2 Header part | Header Defines the header of the output file.
3 Data part OutputData Defines the data of the output file.
4 Footer part | Footer Defines the footer of the output file.

10.4.6.1 Root Element

Describe the information of the header template within the OutputHeaderFileForAnalyzerSetting tab.

10.4.6.2 Header Part

Outputs the text described with the Header tabs to a file.

<Header>/% Guard against multiple inclusion #/</Header:!
<Header>#ifndef B_MOTOR_MODULE_CFG_H</Header:4
<Header>f{def ine R_WOTOR_MODULE _CFG_H< /Header:> 1

<Header /=1

J¥ Guard against multiple inclusion %74
fifndef R_MOTOR_MODULE_CFG_HL
ﬂdeflne R MOTOR_WODULE_CFG_H

Figure 10-10 Header Part
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10.4.6.3 Data Part

The OutputData tab consists of the following attributes.

<0ulputDé\LalMacru:"CURRENT CFiG, OMEGA"IVariab\eName:"cDm f4_current_omesa hz"l\falue:"SDU-Uf"ICUmmenl:"/* natural freguency for current |oop x/"l Aol

Figure 10-11 Attributes of OutputData Tab

Table 10-5 Attributes of OutputData

No. Attribute Explanation
1 Macro Defines a macro name.
2 VariableName | Defines a variable name for the macro name.
3 Value Defines the initial value of the macro definition.
4 Comment Defines a comment for the macro.

Parameter Output combines the contents of each attribute with the OutputData tab and outputs them to a
file. There are three output patterns according to the description of each attribute and the selection on

Parameter Output Window.

@ When a VariableName attribute is described, and when the described VariableName is selected for
output, this function replaces the value in Read Value with the value described in the Value attribute

and outputs it.

Parameter Output Window X

Check Output Contents

Please check output contents.
After check the output contents,, click "Output” button.
‘When returning to variable selection , click “Back” button.

Variable Name Macro Read Value
com_f4_current_omega_hz |[CURRENT_CFG_OMEGA | 200 ]

Since "CURRENT_CFG_OMEGA" is selected
for output, the value in Read Value is
Back Output replaced with the value described in the

Value attribute and output.

[Out putData Macro="CURRENT_CFG_OMEGA” WariableName="con_f4_current_omega_hz"[ Walue= a00.0F | Comngst="/% natural fresuency for current loop £/~ /4

[define  CURRENT_CFG_OMEGH [(zo0.of) — /% Natural freguency for current loop #/4]

Figure 10-12 Example of Data Part Output

@ When a VariableName attribute is not described, or when a described VariableName is not selected
for output, this function outputs the description of the Value attribute as it is. When a VariableName
attribute is not described, this function combines the macro name described in the Macro attribute
with the value described in the Value attribute, and outputs the macro definition.
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Parameter Output Window X

Check Output Contents

Please check output contents.
After check the output contents,, click *Output” button.
When returning to variable selection , click “Back” button.

Variable Name Macro Read Value
com_f4_current omega_hz = CURRENT_CFG_OMEGA 200

Since "CURRENT_CFG_ZETA" is not selected
for output, the value described in the Value

Back Output
attribute is output as it is.

damping ratio for current loop /7 /51

Walue="1.0f"

Commant ="

[¢Out putData Macro="CURRENT CFG_ZETA™ WariableName="com_f4 current zeta”

Hidef ine CURRENT _CFG_ZETh /% Damping ratio for current loop */i\

Since the VariableName attribute is not
described, the value described in the Value
attribute is output as it is.

[<OutputData Macro="CURRENT CFG ZETA™ arttre="1 1]

iidef ine CURRENT _CFG_ZETh /% Damping ratio for current loop */i‘

Figure 10-13 Example of Data Part Output

When a Macro attribute is not described, this function outputs only the description of the Comment
attribute. This is used to output descriptions other than macro definitions such as compile options and

comments.

When the Macro attribute is not described, the
description of the Comment attribute is output alone.

[£0ut putData [Macro=""|VariableNane="" Yalue="" Comment="#if defined (MOTOR_SHUNT_TYPE_1_SHUNTI™ /=1

efine I

Figure 10-14 Example of Data Part Output

10.4.6.4 Footer Part

Outputs the text described with the Footer tab to a file.

\<anter>#endif J B_MOTOR_MODULE _CFG_H XE<annter>¢|

fendif A R_MOTOR_MODULE _CFG_H #/4

Figure 10-15 Footer Part
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11.Navigation

11.1  Overview

Navigation is a function that explains how to operate each function of Renesas Motor Workbench. In the default
settings, Navigation is displayed when Analyzer or Tuner is launched.

Since the window structure is same for each tool, this section explains Analyzer’s Navigation as an example.

11.2 Features

» Explains the operation procedure with text and images.

11.3 Window Structure

11.3.1 Navigation Window

The structure of Navigation Window is shown below.

Anlyze Navigation Window E==ji=n =]

3
Figure 11-1 Navigation Window

Table 11-1 Functions of Navigation Window

No. Name Explanation

1 Function select tab Select the function for which you want to display Navigation.

2 Operation procedure Select the operation procedure you want to check.
select box

3 Operation procedure Displays the selected operation procedure.
display

4 Image scaling slider Changes scaling of the displayed image.

5 Disable auto-start Enables/disables auto-start of Navigation Window.
checkbox

6 Back button Returns to the previous page.

7 Page number display | Displays the numbers of the current page and the last page.

8 Next button Moves to the next page.
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11. Navigation

11.4 Explanation of Operation

11.4.1 Switching Displayed Function

When selecting the upper-left tab on Navigation Window, you can switch the function for which Navigation is

displayed.

Click the tab of the function you want to display.

User Button <New Tite> =le

ooooooooooo

Figure 11-2 Switching Displayed Function

11.4.2 Selecting Operation Procedure

The operation procedure is displayed in the window by selecting it in the operation procedure select box on

Navigation window,

e

Analyzer Navigation Window

Displays the selected

Select the operation you want to | operation.
display.
Create new UserButton v _L Y-
STEP2: Change button e
Entr the tile of th button inth text bo at th top of the window
User Button <New Tite> ==
tion No,

Scale00%

Do not show this features in the future

Figure 11-3 Selecting Operation Procedure
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11.4.3 Changing Image Scaling

You can change the scaling of the displayed image by using the slider or Ctrl key + mouse wheel.

Analyzer Navigation Window

(RS  Commander

[E=R(E=R~
Status Indicator

Select from Navigation ist.

Create new UserButton W'
STEP2: Change button title

Enter the title of the button in the text box at the top of the window.

User Button <News Title>

I New Title I

Execution No.

Adjust image scaling with the slider. '\‘T‘
Do not show this features in the future

Back

2/6

Next ‘

Figure 11-4 Changing Image Scaling

11.4.4 Disabling Navigation Auto-Start

By checking the Disable auto-start checkbox, you can disable auto-start of Navigation when Analyzer or Tuner
is launched.

Analyzer Navigation Window
User Button

[E=RIECR =5
Commander | Status Indicator

Select from Navigation list.

Create new UserButton v

STEP2: Change button title.

Enter the title of the button in the text box at the top of the window.

User Button <New Title>

I New Titlg I

Execution No.

Check to disable auto-start of =
D/ Navigation Window.
Do not show this features in the future

Scale100%

Back

2/6

Next. |

Figure 11-5 Disabling Navigation Auto-Start
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If you have disabled Navigation auto-start, you can display Navigation by selecting Analyzer Navigation or
Tuner Navigation from Help menu.

Select "Analyzer Navigation"
from Help menu.

Analyzer
@ Renesas Motor Workbench

View Help File

Load Authentication File

Version Information

Analyzer Navigation

Figure 11-6 Launching Analyzer Navigation

Select "Tuner Navigation"
from Help menu.

Tuner
(3 Renesas Motor Workbench

View Help File

Load Authentication File

Version Information

| Tuner Navigation

Figure 11-7 Launching Tuner Navigation
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11.4.5 Moving to Next/Previous Page

Click the Back/Next button to move to the previous/next Navigation page.

Analyzer Navigation Window

User Button Commander Status Indicator

Select from Navigation list.

Create new UserButton v

STEP2: Change button title

User Button <New Title>

Enter the title of the button in the text box at the top of the wi

ndow.

I New Title I

Execution No.

Do not show this features in the future

Click Back/Next button to go to the
previous/next page.

2/6

Scale100%

——

Figure 11-8 Moving to Next/Previous Page
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12.Easy GUI

12.1  Overview

Easy GUI is a dedicated GUI tool that allows you to operate and measure the motor driving easily. The GUI
configuration is simpler than Analyzer, so you can easily operate a motor even if you are not familiar with it. In

addition, the status of the motor can be visualized by GUI, so you can use this tool for demonstrations and
other purposes.

12.2 Features

By using Easy GUI, you can easily set the speed and position of the motor through intuitive operations using
sliders and sequences, and visually measure the status of the motor with meters and graphs. You can also
repeatedly execute sequence operations that change the values of the variables. Variables displayed in GUI
can be set optionally according to the user's program.

Preparation Operation Measurement

pm

Parameter table

555555 Speed 0

b p i
Siders ) "%

-2400 2400
1001
Meter

Setting variables for GUI display

|
H

hEbi.zunbz

20
s
0
P
0
2w
160
<200

2 w0 o ww 2
o0 e ww  ww o

Graph

Sequence

Figure 12-1 Features of Easy GUI
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12.3

Explanation of Window

The functions of the Easy GUI window are shown in Figure 12-2 and Table 12-1.

(@Status display

(@Measurement button

®Speed/position
switching button

®Slider/sequence

switching button ©@Option switch

From the left,

( s (Theme color switch,
> Ready I‘D m) |1 @Tutorial display,
(DRUNISTOP button | ) [: e @Settings
== = -
@Parameter table H
Q
®8Slider — e F G
: = 000
| S E— X e
@Sequence et (Meter (Graph

Figure 12-2 Functions of Easy GUI Window

Table 12-1 Functions of Easy GUI Window

No. Name Explanation
1 Run/Stop button Drives or stops the motor.
2 Status display Displays the drive status.
3 Measure button Starts measurement
4 Parameter table Reads parameter values periodically.
5 Slider/sequence switching Switches between control parameter input and sequence input.
button
6 Slider Specifies command values and control parameters.
7 Sequence Specifies command value sequences.
8 Speed/position switching Switches between speed control mode and position control mode.
button
9 Option switch ON/OFF of optional functions.
10 Meter Displays the drive status in meter view
11 Graph Displays the drive status in graph view.
12 Theme color switch Switches the screen theme colors.
13 Tutorial display Launches the tutorial screen.
14 Settings Launches the settings screen.
12.4 Preparation
12.4.1 Displaying Easy GUI Window

12. Easy GUI

When Renesas Motor Workbench starts, Main Window is displayed. Press “Easy” in the center of Main Window
to display the Easy GUI window. Press “Main Window” in the upper-right of the Easy GUI window to return to
Main Window.
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12. Easy GUI

Main Window

File Option Help
Connection
CcoM COM6 v
Status Connect -- USB Serial Port

Configuration
CPU

Motor Type
Control

Inverter

RA6T2

Brushless DC Motor

Software for Tuner(Speed control)

RSSK for Motor

File Information

Clock RMT File

Map File

Display the Easy GUI
window.

U Tee

R_E2S...

Select Tool

2023/01/16 10:17:52

2023/04/12 12:47:40

Project File Path  C\workspace\e2studio\workspace_ra_proj\RA6T2_MCILV1_SP! DC_TUNER_E2S_V101'¥ < Details v
Nome Dote Modiied si
i RAST2_MCILV1_SPM_LESS_FOC_TUNER_VioL.rmt 2023/01/16 10117152 a7
Easy GUI —
. s i i s— T I o I
‘ Reset RMW Ul o | H
> Wan) BT - — 2 @ @
!
{rpm] ——
Ref speed Speed i ] ) o
Return to Main Window. | bR
Parameter Value = o
Vdc [V] 0 R 2000 Q
7000 1000
-2400 2400 ° 0
Slidert Bon “1000 -1000
C -2000 2000
o 50 S B -3000 3000
Slider2 0.00 -a000 2000
0o 200 a0 60 800 1000
5 . 0 0 w0 s00 700 %00
rpm
Slider3 0.00 Time[ms]
— Reflq[A] 1q (Al
0 E L 0 04 04 oom
Slider4 0.00 o oz (8
02 02
[ 50 Gxi o Q
Sliders 0.00
o o
5 o 01 a1
Slider6 0.00 02 02
03 03
-0.5 0.5
[ 50 -0.4 -0.4
Slider? on 0o 200 a0 60 800 1000
b O OO 100 300 o0 700 200
= i A
3 Y 0 50 Time[ms]

Figure 12-3 Displaying Easy GUI Window

12.4.2 Setting Variables to Display in GUI

Before using Easy GUI, you are required to associate the GUI display with variables in the program

method for setting variables for GUI display, see Section 12.6.

12.5

Explanation of Operation

This section explains how to operate each function.

. For the
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12.5.1 Basic Function

@ Drive/stop motor: Switches driving or stopping the motor with the RUN/STOP button.
is displayed when the motor is running. -> Click this button to stop the motor.

> is displayed when the motor is stopped. -> Click this button to drive the motor.

@ Status display : Displays the drive status of the motor.

T oo Main Window
Reset RMW UI
Sequence Speed Position
= Ref speed [rpm]
Ref speed Speed i -
0 - .
@ Run/stop the a0 240
uuuuu
motor. 2
(@Status display 2400 2400
o0 om0 e L L L L e
20 0 rpm
Slider3 0.00 Time[ms]
= RefIq [A] lglAl
o 0 g 0 p—————
Sliderd 0.00 03 03
¢ S 02 02 Q
o1 o1
Sliders 000
0 o
0 50
Sliders 000
05 05
0 50
Slider7 000
0.00 A
o 50 Time[ms]

Figure 12-4 Basic Functions
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12.5.2 Slider Function

The slider function allows you to change variable values dynamically by moving sliders while the motor is
running. The slider function is operated as follows.

@ Display the slider view  : Press “Slider” (of slider/sequence switching button).

@ Drive the motor : If the motor is stopped, press the RUN/STOP button to drive the motor.
@ Move the slider : Move the slider to change the variable value.

You can also enter the value directly without using the slider.
@ Stop the motor : To finish the operation, press the RUN/STOP button to stop the motor.

® Display the slider

view.
e en #_ T rrrr—
Reset RMW UL [prey
. Ready [m Sequence ] Speed Position J| m| s
( Ref speed = Ref speed [rpm] speed [rpm]
Speed 0 4000 4000 ”
Parameter Value 2 0 it 00 -
. rpm - g
2u0 2a0 o @
@@ Run/stop the motor. S e
uuuuuuuuuu
o EX 0 VU 1
Slider2 ec0o | |00 bl L] 4000
o )
Slider3 0.00 ® Move the s“der' Time[ms]
{= RefiqA] 19 [A]
g sensn
slidera 0.00 e o5
o % = = Q
Slider5 0.00
: .
s 5 o
Slider6 0.00 -02 02
0.5 0.5
0 50
Slider7 0.00
0.00 A
\.C 50 Time[ms]

Figure 12-5 Slider Function
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12.5.3 Sequence Function

The sequence function allows you to change the variable value sequentially in the order preset in the sequence
table while the motor is running.

12.5.3.1 Setting Sequence

The sequence is set by the following operations.

@ Display sequence view :Press “Sequence” (of slider/sequence switching button).

@ Create a sequence table :Set the variable value to be checked from ref1 in order of the
sequence table. Specify the execution time (unit: msec) in the
Duration field.

® Check graph :The execution image of the sequence table is displayed in the graph.
If you change the values in the sequence table, the graph is redrawn.
The horizontal axis of the graph is the time, and the vertical axis is the value
of each variable.

To create a sequence table, you can use the sequence graphical function as well as enter values directly in
the sequence table. Refer to Section 12.5.3.2 for the sequence graphical function.

@ Display the sequence
view.

File Help [ N Analyzer Tuner Main Window

——————
L=
~ oon AN socce . _4::; syE=Aligm] speed [2::[1) .....
P Vall - 3000 | Geied
e o o |Eorm | e @ Create a sequence o
2 MIN:-2400 1000
refl 2000 2000 ta b le * 0
ref2 2000 1000 | 10
ref3 2000 0 -2000 -2000
reld 2000 -2000 2400 200 | ™ P T T ™
ret5 2000 1000 4000 4000
o 0 0w ww w wo
" —— Time[ms]
= refspeed = Ref Iq [A] Ig [A]
2000 " o4 i
(@ Check the graph. 02
a0 Q
400 o
@ + 0 0
o1 a
om . 02
1200 0.3 0.3
-1600 -0.5 0.5
-
[ 2000 4000 6000 8000 10000 © 200 <0 Co0 200 ey
= 20 w00 0 R w mm mm mm amm
4 > L y Time[ms]
Figure 12-6 Sequence Setting
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12.5.3.2 Sequence Graphical Function

If you have created a sequence table by entering values directly into the sequence table, the settings in this
section are not required.

The sequence graphical function allows you to set the sequence while checking the setting points in the graph
of the template data.

The sequence graphical function is set as follows.

@ Display the sequence view : Press “Sequence” (slider/sequence switching button).
@ Display the graphical input window : Press the sequence graphical input button.
® Set the sequence value : Set values in the boxes below while checking the setting

points in the graph above. Since this graph is of template
data, the set value is not reflected.

@ Reflect to the sequence table and RMT : Press “Set” to close the sequence graphical input window.
The set value is reflected in the sequence table and the RMT
file.

(@ Display the sequence

view.
__Fue | new —ﬁ T i
p RS0 [ I ET
Loop Speed 0 _‘z’u”‘““’"“ svmﬂzr?if

Paramet Valve = refspeed
o

mmmmmmmmmmmmmmmm

00 R
VN 2400
e ) (2 Display the sequence .
w2 oo oo hical i ind
w20 0 graphical input window. |
wawame
* -2400 2400
s |20 oo || I 2 22
= 0 100 300 00 700 900
ref? pm
Time[ms]
= e .
. C 0 - 3
1200 02 02
wo QU
400 ot o

Vde M

€ Sequence Graphical Input Window - o X
Speed
[rpm] ref1 | ref2 1 |
| | |
© | | ]
| |
@ | |
| | |
| | |
¢ I | I
] | | |
: | I |
e | : |
HY | 1 1
! ! I
| I | ime[ms]
0
[ [ [
| | |
| ® | |
| T | |
| H | |
| | |
| |
| |
i @ Set the sequence value. i
|
L |
o | o io Y 2000 )| Duration[ms @ Refl h
¢ P P | oEm | N se uer?cgi;gl’e: aid
o o I | o I o . | o 59
| I | )i the RMT.
save set

Figure 12-7 Sequence Graphical Function
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12.5.3.3 Executing Sequence

Follow the procedure below to execute the sequence for changing the variable value in the order preset in the
sequence table while driving a motor.

@ Display sequence view : Press “Sequence” (slider/sequence switching button)

@ Drive motor . If the motor is stopped, press the RUN/STOP button to drive the motor.
® Enable looping : To repeat the sequence operation, enable the Loop button.

@ Start the sequence : Press the Start/Stop button.

® Stop the sequence : Press the Start/Stop button to stop the operation.

® Stop the motor : Press the RUN/STOP button to stop the motor.

@ Display the sequence

view.
= [ ey N | O e Main Windo: = R = =
Run Slider Sequence e o)
@® Run/stop the motor. stan start Loop @) | &1 spees 0 e ey
e e -
A S b ® Enable looping operation. | !
@® Start/stop the sequence | 7, 00 o
operation. efs 2000 00 | T T T e e
:E; O rpm
Time[ms]
= refspeed = RefIq [A] I [A)
lq o 04 04
l a
-05 05
0 R oo
Time[ms]
Figure 12-8 Sequence Execution
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12.5.4 Measurement Function

The measurement function allows you check the current drive status of a motor in meters and graphs by the

following procedures.

(D Drive the motor

motor.

Start measurement

Check the measurement result
Zoom the graph

Stop measurement

Stop the motor

@O®00

: Press the measurement button.
: The status of the motor is reflected the meter and graph.
: When zooming the graph, you can copy or save it.

: Press the measurement button to stop measurement.

: Press the RUN/STOP button to stop the motor.

: If the motor is stopped, press the RUN/STOP button to drive the

Ref speed

D® Run/stop the motor.

200
Slider1

2(®) Start/stop measurement. Sidez

Sliders

271

000

@ Check the measurement result.

(Meter)

D
Slider6

o
slider?

speea 0
ny
pm /
/
2400 *
-2400 2400
273
Q 0
|
|
|
*
05 05
0.00 A

— Retig il

Time{ms]

Time{ms]

® Check the measurement

result. (Graph)

@ Zoom the graph.

€2 Graph Popup Window

= Ref speed [rpm]
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1000
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]
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-3000

4000
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60954
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Copy the graph image.

Save in a csv file.

Save the graph image.

Figure 12-9 Measurement Function
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12.6 Setting Variable

You can set the variable to be operated and measured with Easy GUI from the settings button.

When you press the settings button, the settings screen will appear as shown in Figure 12-10 Displaying
Setting Window. Select a tab on the settings screen and set the variables to be associated with each GUI.

When specifying a variable name in each settings screen, double-click the corresponding variable name from
“Variable Find” that appears when you click the variable name field. You can also search a variable name by
entering keywords in the “Find” field of “Variable Find”. An example of variable name setting is shown in Figure

12-11.

This section describes examples of settings for each GUI.

CANCEL

Settings button

Settings tab

Figure 12-10 Displaying Setting Window

Pesition
Siider Sequence Parameter Table

Option

PR,

Variable Name

RUN Value

1

e ul sw uzerif
com_ul_mode_system ~ I | 3 com_ul_mode system
£ ul_mode system

Varishle Name L
£ ul_motor_status

com_u1_sw userif

£_u2_max_speed_rpm

STOP Value a e_ul _stopreq

e_u2_chk_error
e ud_vrl_ad
e_u2_conf_hw
e_u2_conf_sw
e_u2_conf_toal
e_ulreset req

X i You can search a

Find variable by entering a

[ Find keyword.

| CANCEL SET
Figure 12-11 Example of Specifying Variable Name
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12.6.1 RUN/STOP Button

The value is written to the variable each time you press the RUN/STOP button.

The following is an example of setting variables to associate with the RUN/STOP button.

Table 12-2 Example of Setting RUN/STOP Button

Item Description
Settings tab When Speed tab | Speed — Button — Run
is selected
When Position Position — Button — Run
tab is selected

RUN/STOP button « When “com_u1_mode_system=1 (RUN Value)”, display D.

« When “com_u1_mode_system=0 (STOP Value)’, display ” .

Fil Easy Analyzer Main Window.
Reset RMW UL ey

2 @ |#]

speed [rpm]

Ref speed — Ref speed [rpm]
B Speed 0 oo

s N 0
Vde [V] 0

1000 1000 O\
2400 °

slider1

nnnnn

Settings B . e —— - e
tab .

Variable Name com_u1_mode: system
RUN Value 1

STOP Value 0

CANCEL

Figure 12-12 Example of Setting RUN/STOP Button
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12.6.2 Status Display

If the status is matching the preset condition, the set color and status name will be displayed.

The following is an example of setting variables to associate with the status display.

Table 12-3 Example of Setting RUN/STOP Button

Item Description
Settings tab When Speed tab | Speed — Status
is selected
When Position Position — Status
tab is selected
Status display « When “g_u1_motor_status=0”, display "%
« When “g_u1_motor_status=1”, display “&
« When “g_u1_motor_status=2", display
« Update the status display at the cycle of 1000ms.

File Help TN Anayzer _ Mainwindow
‘ Reset RMW Ul
p( R | R 11
= Ref speed [rpm] speed [rpm]
Speed 0
Parameter Value 0
Vde V] @ g
2400
OO | 2 N S |l ™ i i rrrrrrrm™
uuuuu
2 2400 2400 1739 S A A

Settings screen

Settings [
tab

Periodic (ms) 1000

Status Setting List
StatusName VariableName Threshold CMP  Cause of Status Color

Ready g_ul_motor_status 0 EQUAL Ready GREEN
Run g_ul_motor_status 1 EQUAL Run BLUE
Error g_ul_motor_status 2 EQUAL Error RED

CANCEL SET

Figure 12-13 Example of Setting Status Display
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12.6.3 Parameter Table

The variable value set in the parameter table is periodically read and displayed. Up to 20 parameters can be
set in the parameter table.

The following is an example of setting variables to associate with the parameter table.

Table 12-4 Example of Setting Parameter Table

Item Description

Settings tab When Speed tab | Speed — Parameter Table

is selected

When Position Position — Parameter Table

tab is selected
Parameter table « Display the value of the variable “g_f4_vdc_ad_monitor” in the “Vdc [V]”

field.
« Update the parameter table at the cycle of 1000ms.

File Help. Easy Analyzer Main Window

— Ref speed [rpm] speed [rpm]

Ref speed o .

Parameter Value = 0 3000 3000 it
rpm 2000 2000 Q
1000 1000

uuuuu

,,,,,

,,,,,

Settings
tab Bution Siig
fperiodic (ms) 1000
Parameter Setting List
DisplayName VariableName
Vdc V] g_f4_vdc_ad_monitor
|
CANCEL SET

Figure 12-14 Example of Setting Parameter Table
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12.6.4 Slider
Writes the value set by the slider operation to the variable. Up to 8 sliders can be set. If there is a variable of

the rotation direction, you can set a variable to overwrite its value with a positive or negative slider. The
following is an example of setting variables to associate with sliders.

Table 12-5 Example of Setting Slider

Item Description
Settings tab When Speed tab | Speed — Slider — Slider1to8
is selected
When Position Position — Slider — Slider1to 8
tab is selected

Slider « Display “Ref speed” in Slider1

« Set the ragne of "Ref speed” between -2400rpm to 2400rpm.
« Set the value set in “Ref speed” to the variable “com_f4_ref_speed_rpm”
« Reflect the value of the slider to the variable at the cycle of 1000ms.

Main Window = == inEE
Reset RMW UI {eral
o/ m) @)
Ref speed = Ref speed [rpm] speed [rpm] =
4000 4000 s
Q
2400
Slider1
4
-2400 2400
- osition
Settings = — oo .
tab m Siderz Siders Sicurs Sicars Sidars Sicer? Sicers
1 siider Display Name ~ Ref speed
Variable Name com_f4_ref_speed_rpm
MAX Value 2400
MIN Value -2400
Siider Unit rpm
[] Direction
Direction's Varianie
Fositive Value 0
Negative Value 1
Periodic[ms] 100
CANCEL SET
Figure 12-15 Example of Setting Slider
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12.6.5 Sequence

Writes the value set in the sequence table to the variable. Up to 3 variables can be set in the sequence table.

The following is an example of setting variables to associate with the sequence.

Table 12-6 Example of Setting Sequence

Item Description
Settings tab When Speed tab | Speed — Sequence — Table — Variable1to3
is selected
When Position Position — Sequence — Table — Variable1to3
tab is selected
Sequence « Display “Ref speed” in Variable1.

« Sets the range of “Ref speed” between -2400 to 2400.
« Set the value set in “Ref speed” to the variable “com_f4_ref speed_rpm”
« Display changes in the set value of “Ref speed” with Il color in the

graph.
»»»»»» T Analyzer Tuner Main Window
p R o - - N 2 @ @
( Loop A speea 0 = ol
,,,,,,,,,, o o
v 0 i) a
-
-
o -2400 2400
=
0 -
Timefs)
'a [
l a
-0.5 05
" 5 ) L e oo
D\ ) Time[ms]

Settings screen

)|
tab
(] Display Name. Ref speed - h
e
N )
Figure 12-16 Example of Setting Sequence
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12.6.6 Sequence Graphical Input

Writes the value set by the sequence graphical input to the variable.

The following is an example of setting variables to associate with the sequence graphical input.

Table 12-7 Example of Setting Sequence Graphical Input

Item Description
Settings tab When Speed tab | Speed — Sequence — Graphical Input — Variable1to 3
is selected

When Position
tab is selected

Position — Sequence — Graphical Input — Variable1 to 3

Sequence graphical input

« Display “Ref speed” in Variable1.
« Set the range of “Ref speed” between -2400 to 2400.
« Set the value set in “Ref speed” to the variable “com_f4_ref speed rpm.

ref3 | refq

®

e

Time[ms]

—
e @ 6

[

g 2000 | | o kiliz000 | i

(2] 1000 | | o CHm— o E i

cHEEE | ol oI || e
! 1

Settings
tab

com_f4_ref_speed_pm

2400
-2400

CANCEL

output Convergence Time

SET

Figure 12-17 Example of Setting Sequence Graphical Input
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12.6.7 Option Switch

A value is written to the variable when the Option switch is turned ON / OFF. Up to 3 option switches can be
set.

The following is an example of setting variables to associate with the option switches.

Table 12-8 Example of Setting Option Switch

Item Description
Settings tab When Speed tab | Speed — Button — Option
is selected
When Position Position — Button — Option
tab is selected
Option switch « Display “RMW UI” in Option2.
o When “com_u1_sw_userif=0 (ON Value), display &}
« When “com_u1_sw_userif=1 (OFF Value), display

File Heip [NEENN  Analyzer Main Windo w == = =] Innl==!
> N [y [ sicer [N p 9| m| (@]
Ref speed speed 5 speed [rpm] =
0 Q
Settings — = -
tab -
(" (optiont A
Option Display Name ON Value 1
Variable Name v OFF Vvalue 1]
option2
Option Display Name ~ RMW Ul ON Value (1]
Variable Name com_u1_sw_userif ~ OFF Value 1
option3
Option Display Name ON Value 1
Variable Name v OFF Value 1]
N\ _J
Figure 12-18 Example of Setting Option Switch
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12.6.8 Meters

Displays the variable values in meters. Up to 2 meters can be displayed.

When you set the command value variable, the A symbol indicates the position of the command value on
the meter. When the meter type is Speed, there is a function that converts the unit from rad/s to rpm. The
following is an example of setting variables to associate with the meters.

Table 12-9 Example of Setting Meter

Item Description
Settings tab | When Speed tab | Speed — Meter — Top/Bottom

is selected

When Position Position — Meter — Top/Bottom

tab is selected

Meter To set the upper meter, select “Top” tab.

« Dispplay the meter with “Speed”.

« Select “Speed” for the meter type.

« Set the value of “g_f4 _speed_rpm_monitor” to “Speed”.

« Enable swithcing from rad/s to rpm and set the pole pairs to
“com_u2_mtr_pp”.

« Enable display of the command value variable and set the command value
variable to “com_f4_ref speed_rpm”.

« Set the display range of the meter to -2400 to 2400.

« Display the color for before changing and the color I for after
changing.

- Display the variable value on the meter at the cycle of 100ms.

Iy
>

\o®

eeeeeee s ) o m| & -
““““ “Position of the — = 2a00
- iommand value:: 1109 -
= — —
— E 433.07
Meter type

(((((( Command §=

value variable o= 02

1.64 A
Figure 12-19 Example of Setting Meter
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12.6.9 Graph

Displays the variable value in graphs. Up to 2 graphs can be displayed, and up to 2 variables can be displayed
in each graph.

The following is an example of setting variables to associate with the graphs.

Table 12-10 Example of Setting Graphs

Item Description
Settings tab When Speed tab Speed — Graph — Top/Bottom
is selected
When Position Positon — Graph — Top/Bottom
tab is selected
Graph To set the upper graph, select “Top” tab.

« Set “Ref speed [rpm]” to Parameter1 and display it in the color M.

« Set “speed [rpm]” to Parameter2 and display it in the color

« Set the value of “com_f4_ref_speed_rpm” to “Ref speed [rpm]”.

« Set the value of “g_f4_speed_rpm_monitor” to “speed [rpm]”

« Set the variable type as single precision floating point type (FLOAT).

« Set the X-axis scale to 100ms, the range of Y-axis between -1000 to 1000.
« Display the variable value at the cycle of 100m.

Settings
tab

Graph Display Name Ref speed [rpm] Graph Display Name speed [rpm]
Variable Name com_fd_ref speed rpm v Variable Name g_f4_speed_rpm_monitor
Color | Color
Val/Div 1000 Val/Div 1000
Y-axis Offset 0 Y-axis Offset 0
Data Type FLOAT Data Type FLOAT
X-axis(Time)
Interval 100 ms Sampling Period 100 ms
\ 7

CANCEL SET

Figure 12-20 Example of Setting Graph
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12.7 Switching Theme Color

You can switch the theme color of the screen by pressing = on the upper-right of the GUI window.

Anatyzer

Ref speed

rpm

2400

Parameter Value - o
Ve V) 11.02
Slider1 0.00

0 s0
sSlider2 0.00 -2400 2400

Slider Sequence

Ref speed

rpm

2400

Figure 12-21 Switching Theme Color
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12.8 Tutorial

When you click ' on the upper-right of the GUI window, the tutorial is displayed.

The explanations are displayed sequentially while the item being explained is highlighted. To exit the tutorial,
press “END”.

e new T enwimaow e

e = i a» a»
Ref speed = Ref speed [rpm]
Start Speed 0 4000
Parameter i 0 5000
Vde V] G rpm 2000 -
O 1000 -
! 2400 2400
Slider1 0.00 -1000
O -
[ ) 50 -2000

== = mm==l

1.4 Sequence function area.

-
targel saramlor

Name  Duration MAXS500  MAX100  MAX < Back Next > END
MIN:500  MIN:100  MIN: - -

el 1000 100 0
ref2 1000 -100 50
ref2 1000 100 o
reld

ref5

ret6.

Figure 12-22 Example of Tutorial Display
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13.Servo Tool

13.1 Overview

13.1.1 What is Servo Control?

This is a type of feedback control for accurate motor positioning operation. The position sensor built into the
motor monitors and controls the motor's position and rotational speed. You can control the motor to match
the target value by comparing the target value (position and rotation speed) and sensor measurement value
and determining the command value.

— Instruction — Actual operation
A
-] ) . . .
g Start instruction End instruction
1
& i ! EEnd motor
5 ! | | operation
5 P
® i
& ;
1
1
H
- ; >
Time 1 |
1 1
A i i
1 1
1 1
1 1
1 1
1 1
1 1
5 :
= 1
w 1
=] 1
a 1
1
1
1
1
1
1
1 >

Time

Figure 13-1 Relationship Between Commands and Actual Operations

To operate the motor according to commands, Position Control (control for position deviation) and Speed
Control (control for speed deviation) are performed in combination. The difference between the command
value and the actual value is called the deviation. A simple block diagram is shown below.

Speed Instruction Current Instruction

Position H Position Control H Speed Control P Current Control H Motor Driver

Drive Current

Motor

o)

Position Sensor

Position And Speed Feedback

Figure 13-2 Block Diagram of Servo Control
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In Position Control, the deviation between the user-specified position command value and the measured
value of the position sensor is determined and the speed command value is calculated by proportional
control. The "Position Control Frequency" affects the calculation.

In Speed Control, the deviation between the speed command value obtained from Position Control and the
speed information calculated from position sensor measurements is determined and the current command
value is calculated by PI control. The "Speed Control Frequency" and "Inertia" affect the calculation.

In Current Control, the voltage to be output as PWM is calculated from the current command value obtained
from Speed Control to drive the motor driver.

It is important to adjust the responsiveness of Position Control and Speed Control appropriately to match the
environment (equipment and mechanism) in which they are used. If the responsiveness is slow, it will take
longer to reach the command value. If the responsiveness is excessively fast, the speed will easily fluctuate
and operation will become unstable.

---- Set Point Variable —— Best Response

—— Slow Response —— Fast Response

LN

c =
.8
=
(%]
<]
T
\ \ \ Time \
When responsiveness is slow When responsiveness is best When responsiveness is fast
= Slow Operation = Quickly track set point = Unstable Operation

Figure 13-3 Servo Control Responsiveness
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13.1.2 Whatis Servo Tool?

The Servo Tool supports parameter adjustment for Servo Control. It is available only when the servo function
is supported by the control program. In that case, "Servo" will be displayed in the "Select Tool" of the Main

Window with "Servo" selectable.
After debugging is completed on the motor stand-alone, attach it to the mechanism, it is used Servo Tool.

The flow of using the Servo Tool is shown in Figure 13-4.

Debugging Motor

I

Attach to Mechanism

EE RMW ServoTool
\ 4
Inertia Estimation

I

Servo Tuning

!

X as necessary 3
* Return to Origin g
* PTP Test

S

Figure 13-4 Flow of Servo Tool Use

After the motor is attached on the mechanism, "Inertia Estimation" should be performed first. Inertia is an
important parameter that is the basis for Servo Control, as it is related to the calculation of acceleration
(speed) and required torque (current). Since inertia affects all subsequent motor operations, be sure to
perform Inertia Estimation and set as accurate a value as possible.

Finished Inertia Estimation, perform "Servo Adjustment”, you should adjust the responsiveness of position
control and speed control for Servo Control to match the environment (equipment/mechanism) to be used.
After Servo Adjustment, perform a trial run of "Return to Origin" and "PTP operation" on the GUI as
necessary to check the validity of the parameters.
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13.2 Feature

. In Inertia Estimation, it can estimate the load inertia and the rotor inertia connected with the motor-axis.
. In Servo Adjustment, it can configure Servo Settings such as method and control natural frequencies.
. In Return to Origin, it can set the method for return to origin, the return speed, etc.

. In PTP operation, it can perform PTP (Point to Point) operation for one axis.

13.3 Inertia Estimation

13.3.1  Function Description
13.3.1.1 What is Inertia?

Inertia (moment of inertia) is the size of an object's attempt to maintain its current state. When inertia is
small, it is easy for an object to turn and stop. When inertia is large, the object has difficulty turning and
stopping.

The moment of inertia of the rotor of a motor is called Rotor Inertia, and the moment of inertia of the
mechanism attached to the motor is called Load Inertia.

Load Inertia Rotor Inertia

Figure 13-5 Load Inertia and Rotor Inertia
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13.3.1.2 What is Inertia Estimation?

Inertia Estimation is the process of estimating the total of the rotor inertia and load inertia connected to the
motor axis, determining the ratio to the motor rotor inertia (rotor inertia ratio), and then adjusting the torque.
Since the motor rotates during inertia estimation, please be careful not to collide with people or objects
around the moving parts.

Velocity

V2

Forward B va| /i \
VO .
0 <

V4
V6

Time
Reverse

Figure 13-6 Operation During Inertia Estimation

Inertia Estimation uses Position Control to run the motor in the forward and reverse directions with the same
amount of rotation. Inertia Estimation is performed using the acceleration time in the forward direction,
deceleration time in the forward direction, acceleration time in the reverse direction, and deceleration time in
the reverse direction, the average drive current and average acceleration during each time.
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13.3.1.3 Importance of Inertia Estimation

Inertia is an important parameter that is relevant to the calculation of acceleration (speed) and required
torque (current) and serves as a reference for Servo Control. The range of influence of inertia estimation in
Servo Control is shown below.

Speed Ir’struction Current Instruction

-
|
1 1 Motor
Position . R
. Position Control Speed Control Current Control Motor Driver
Instruction

|
I S |
D

rive Current

Position And Speed Feedback

Position Sensor

Figure 13-7 Range of Influence of Inertia Estimation in Servo Control

If the estimated inertia is at the correct value, accurate torque can be calculated. If it is lower than the correct
value, a lower torque is calculated, resulting in slower response. If it is higher than the correct value, a higher
torque is calculated, and the motor is likely to operate erratically.

Since inertia affects all motor operation, it is important to set as accurate a value as possible; not only is it
important to set an accurate value in the Servo tool, but it is also important to know the actual value in the
program development.

—--—- Set Point Variable —— Best Response

— Slow Response — Fast Response

Inertia is higher than appropriate
= Fast Response

Position
I
1
I
1

Inertia is lower than appropriate
= Slow Response

Appropriate

Inertia Estimation Value

Figure 13-8 Effect of Inertia on Servo Control
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13.3.2 Window Structure * Parameter List

This section explains each part of Inertia Estimation Tab window and its function.
In Inertia Estimation tab, the inertia connected to the motor axis can be estimated.

Servo Adjustment Window E' 2
Inertia Estimation EEXLECRITLILT] Return to Origin Point to Point
Position control method 1 p=1-PD) Control v
Operation settings for estimation
Speed
Rotor Inertia Ratio 2 }—— 300 [x%) NG
) e
@Mator Rotation Amaunt 3 — 300 [deq) ,.-’f 4l N
v Time
@Maximum Motor Speed 4 — 500 [rem]
- )
@Acceleration 51— 10000 [reM/s] Q)5 £
— / N
Position Control Frequency 6 — 10 [Hz]
Speed Control Frequency 7 = [Hz]
B Servo Setting Write Status: - = 9
Servo ON Status: Servo OFF 41 1
Inertia Estimation Run Status: -

Rotor Inertia Ratio

Rotor Inertia Ratio Update J Status: -

13
Beforepresun‘lpﬁUHJ 0 %

Presumption
Rotor Inertia Ratio 0

Figure 13-9 Inertia Estimation Tab Window
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Table 13-1 Functions of Inertia Estimation Tab Window

No. Name Explanation
1 Position control Specify the method I-PD Control/PID Control for position control.
method Basically, there is no problem using the default value "I-PD Control".
2 Rotor Inertia Ratio Set the rotor inertia ratio.
If already calculated, enter that value.
If unknown, use the default value (300%) for estimation.
3 Motor Rotation Set the motor rotation amount.
Amount Set the amount of rotation that does not hit surrounding people or objects.
If the rotation amount is small, estimation is likely to fail. If the amount of rotation is
too small, estimation is more likely to fail
4 Max Motor Speed Set the maximum motor speed.
5 Acceleration Set the acceleration.
6 Position Control Set the position control natural frequency.
Frequency Basically, there is no problem if the default value of 10 Hz is used.
(Adjustment is made in Section 13.4 Servo Adjustment.)
7 Speed Control Set the speed control natural frequency.
Frequency You can enter it when “Position control method” is “PID Control”.
Set the value to 1.5 to 3.0 times the natural frequency of the Position Control system
of No. 6. (Adjustment is made in Section 13.4 Servo Adjustment.)
8 Servo Setting Write Write the settings from No.1 to 7.
button
9 Servo Setting Write Displays the writing status after pressing the Servo Setting Write button (No.8).
Status
10 | Servo ON/OFF button | Switches ON/OFF of servo.
Labels of the button and operations when clicked:
Servo ON: Servo control starts when clicked.
Servo OFF: Servo control stops when clicked.
11 | Servo Status Displays the servo status.
Green: servo is ON.
Red: servo is OFF.
12 | Inertia Estimation Inertia estimation starts when “Run” is clicked. Inertia estimation stops when “Stop” is
Run/Stop button clicked.
Labels of the button:
During inertia estimation: “Inertia Estimation Stop”
While inertia estimation is stopped: “Inertia Estimation Run”
13 | Inertia Estimation Displays the status of inertia estimation.
Status
14 | Before presumption Displays the rotor inertia ratio before presumption.
Rotor Inertia Ratio
15 | Presumption Rotor Displays the presumption rotor inertia ratio.
Inertia Ratio
16 | Rotor Inertia Ratio Writes the presumption rotor inertia ratio.
Update button
17 | Rotor Inertia Ratio Displays the status of writing the presumption rotor inertia ratio.
Update Status
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13.3.3 Explanation of Operation

The procedure of Inertia Estimation is shown below.

( START

| (1)Set Estimation Parameters |

(2)Write Servo Setting |

Servo Adjustment Window (2= Hoh ] |

e e e (1) [EEE=EEm e ST eSS e ' | (3)servoON | | Servo OFF
:

(4)Run Inertia Estimation |

: |

| Rotor Inertia Ratio 300 [

1 )
| ©Motor Rotation Amount 300 [deg) Y/

H
! OMaimum Motor Speed 500 fRew) *\

'
! OAcsleration 10000 (rewmys)

'
1 Position Control Frequency 10 [Hz
'

(2) | (5)update Rotor Inertia Ratio |
(3) |
(4)
| (6)Servo OFF |

Figure 13-10 Inertia Estimation Operation Procedure

(1) Setting Parameters for Inertia Estimation
Sets the parameters for Inertia Estimation.
(For details, see Section 13.3.2 Window Structure - Parameter List)
(2) Writing Parameters for Inertia Estimation
Clicking the "Servo Setting Write" button writes the parameters set in (1).
(3) Start of Servo Control
Servo Control is started by pressing the "Servo ON" button before the start of Inertia Estimation.
(4) Start/Stop of Inertia Estimation
Inertia Estimation is started when the "Inertia Estimation Run" button is pressed in the "Servo ON"
state. After Inertia Estimation is completed, it will automatically stop. Press the "Inertia Estimation Stop"
button and Inertia Estimation is stopped.
X If abnormal vibration or noise is heard from the motor, press the "Servo OFF" button to terminate
Servo Control. Return to (1) and review the parameter ("Rotor Inertia Ratio").
If there is no problem, proceed to the next step.
(5) Writing the Estimated Rotor Inertia Ratio
After completing the Inertia Estimation, click the "Rotor Inertia Ratio Update" button to write the
estimated rotor inertia ratio.
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(6) Stop of Servo Control

Press the "Servo OFF" button to stop Servo Control.

Parameter Setting Guide - Notes

. If abnormal vibration or noise is heard, review the "Rotor Inertia Ratio".

If the "Rotor Inertia Ratio" does not improve, reduce the "Position Control Frequency". However, set the
"Speed Control Frequency" to 1.5 to 3.0 times the "Position Control Frequency.

. If the "Position Control Frequency" is low, the position tracking performance will decrease.

+ Ifthe "Speed Control Frequency" is too high, the motor will vibrate and make noise.

. For "Position control method," select "PID Control" for fast response or "I-PD Control" for disturbance
suppression while suppressing overshoot.

. Inertia Estimation is based on the drive current during motor operation. Therefore, under conditions
where the drive current is low, such as when the amount of movement is small, the operating speed is
small, or acceleration is small, it is easy to estimate a smaller inertia. Inertia Estimation should be
performed by increasing the amount of movement, operating speed, and acceleration to the extent
possible.
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13.4 Servo Adjustment

13.4.1 Function Description
13.4.1.1 What is Servo Adjustment?

Servo Adjustment adjusts Position Control responsiveness and Speed Control responsiveness appropriately.
to make Servo Control suitable for the environment (equipment/mechanism) in which it is used.
(See Section 13.1 Overview for more information.)

13.4.1.2 What is Control Frequency?

Position Control and Speed Control are controlled in combination, and the response frequency of each
control is called Position Speed Control Frequency and Speed Control Frequency.

Setting a higher Position Control frequency will increase the gain of the Position Control loop, thereby
minimizing position deviation. Do not set the Position Control frequency higher than necessary.

If the Speed Control Frequency is set higher, the gain of the Speed Control loop is increased, which
amplifies speed fluctuations caused by external disturbances and may result in increased vibration and
noise. The maximum Speed Control frequency should be about 100 Hz and should not be set higher than
necessary.

To ensure the stability of the control loop, the Speed Control frequency should be 1.5 to 3.0 times the
Position Control frequency.

13.4.1.3 About IPD Control

IPD Control is a control method in which only the integral works on the deviation, and the proportional and
derivative work only on the operating amount (output of the controller). This reduces vibration during
positioning even with increased responsiveness, and although responsiveness is slower than with PID
Control, positioning accuracy is improved.

Input IPD controller w X Output
Position + Position P > . » Position
X(s) controller Y(s)

Controller Plant model

Figure 13-11 Model of IPD Control (Position)
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13.4.1.4 Servo Adjustment Example

The waveforms of the detected speed when the Position Control Frequency and Speed Control Frequency
are changed are shown below. Speed Control Frequency is set to 1.5 times the Position Control Frequency,
and all operating parameters (=Simplified Test settings, Servo Tuning tab Window,Figure13.13) are the
same.

@ Alow Position Control responsiveness causes large Speed Control fluctuations and position deviations.
Increase the Position Control Frequency to reduce Speed Control and Position Deviation.

@ A high Speed Control Frequency will cause the motor to vibrate and generate noise. Reduce the Speed
Control Frequency to reduce vibration and noise.

Vertical Axis : Speed
Horizontal Axis: Time

< Lower Position Control Frequency * Speed Control Frequency Higher >

Figure 13-12 Waveforms of Control Frequency and Detection Speed
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13.4.2 Window Structure * Parameter List

This section explains each part of “Servo Tuning” tab window and its function.
In Servo Tuning tab, you can perform the servo settings such as the position control method and control

natural frequencies.

Servo Adjustment Window

Inertia Estimation Selel.lig Return to Ongin

Servo settings

Position Control Frequen 2
Setting guide : 5~40Hz

Speed Control Frequen:

Setting guide :
Position Control Freq

Load Positioning Comple;

1 3 Servo Setting Write
Waveform Show
Servo ON

Simplified Test Run

Position control method I-PD Control v

[=f@] =
Point to Point
Simplified Test settings
Load Rotation AmaunlE— 5000 (deq]
10 [Hz Attention: Set the amount of rotation without bumping into each other.
Load Maximum Speed 2000 [RPM]
Ha) Acceleration Time 300 [mg)

Linked to position control frequency

0 11/1000deg)

Status:

11
2

Status: Servo OFF

Status _IE

Constant Speed Driving

Rotation Direction

Simplified Test Operating Profile

Update

[ms]

Positive Direction W'

Figure 13-13 Servo Tuning Tab Window
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Table 13-2 Functions of Servo Tuning Tab Window

No. Name Explanation
1 Position control Specify the method I-PD Control/PID Control for position control.
method Basically, there is no problem using the default value "IPD".
2 Position Control Set the position control natural frequency.
Frequency
3 Speed Control Set the speed control natural frequency.
Frequency You can enter it when “Position control method” is “PID Control”.
The value should be 1.5 to 3.0 times the natural frequency of the Position Control
system in No. 2.
4 Linked to position When checked, the position control natural frequency is multiplied by 1.5, and the
control frequency value is set to the speed control natural frequency automatically. The value set in
No.3 is overwritten.
5 Load Positioning Set the range of the load positioning completion.
Completion Set tolerance margin from target position.
6 Load Rotation Set the load rotation amount.
Amount
7 Load Maximum Set the load maximum speed.
Speed Set the speed expected by the system.
8 Acceleration Time Set the acceleration time.
Set the time it takes to reach maximum speed from "STOP" state.
9 Constant Speed Set the constant speed driving time.
Driving Time
10 | Rotation Direction Set the rotation direction.
11 Update button Updates the display of operation profile.
12 | Operation profile Displays the operation profile of the settings.
13 | Servo Setting Write Writes settings from No.1 to 10.
button
14 | Servo Setting Write Displays the writing status after pressing the Servo Setting Write button (No.13).
Status
15 | Waveform Show Displays the waveform window.
button
16 | Servo ON/OFF button | Switches ON/OFF of servo.
Labels of the button and operations when clicked:
Servo ON: Servo Control starts when clicked
Servo OFF: Servo control stops when clicked.
17 | Servo Status Displays the servo status.
Green: servo is ON.
Red: servo is OFF.
18 | Simplified Test When “Run” is clicked, the simplified test starts. When “Stop” is clicked, the simplified
Run/Stop button test stops.
Labels of the button:
During the simplified test: “Simplified Test Stop”
While the simplified test is stopped: “Simplified Test Run”
19 | Simplified Test Status | Displays the status of the simplified test execution.
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The relationship between parameters and profiles is shown below.

OO

No. 6 (Load Rotation Amount)

No. 7 (Load Maximum Speed)

No. 8 (Acceleration Time)

No. 9 (Constant Speed Driving Time)

“Speed

Position

Time

Figure 13-14 Relationship Between Parameters And Profiles
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13.4.3 Explanation of Operation

The Servo Adjustment procedure is shown below.

( START )

<+

| (1)Set Adjustment Parameters |

| (2)Write Operating Profiles |

| (3)Update Operating Profiles |

| (4)Servo ON | | Servo OFF
Servo Adjustment Window (=% oH ] |

(5)Run Servo Adjustment

i
5000 fgeg) | |
|

st ||| (orChack Waveform |
2000 ReM)

Servo Setting Wiite

Waveform Show

(3) Servo ON s Servo OFF

(5) Simpiified Test Run Status:

| (7)Servo OFF |

Figure 13-15 Servo Adjustment Operation Procedure

(1) Setting Parameters for Servo Adjustment

Set parameters for servo adjustment.
(For details, refer to Section 13.4.2 Window Structure + Parameter List.)

(2) Writing Servo Adjustment Parameters

When the "Servo Setting Write" button is pressed, the parameters set in (1) are written.

(3) Update of the Operation Profile

Clicking the "Update" button updates the profile.

(4) Start of Servo Control

Before starting servo tuning, press the "Servo ON" button to start Servo Control.

(5) Start/Stop of Servo Adjustment

Press the "Simplified Test Run" button in the "Servo ON" state to start servo adjustment.
After the Servo Adjustment is completed, the servo automatically stops. Clicking the "Simplified Test Stop"
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(6) Checking the Waveform

Press the "Waveform Show" button to display the waveform. If you find it necessary to adjust the servo
parameters, click the "Servo OFF" button to terminate Servo Control. Go back to (1) and review the
parameters ("Position Control Frequency").

If there is no problem, proceed to the next step.

(For details, refer to Section 13.4.1.4 Servo Adjustment Example.) button terminates the Servo Adjustment.

(7) Stop of Servo Control

Press the "Servo OFF" button to stop Servo Control.

Parameter Setting Guide - Notes

. If abnormal vibration or noise is heard, review the "Rotor Inertia Ratio".
If the "Rotor Inertia Ratio" does not improve, reduce the "Position Control Frequency". However, set the
"Speed Control Frequency" to 1.5 to 3.0 times the "Position Control Frequency.

. If the "Position Control Frequency" is low, the position tracking performance will decrease.

. If the "Speed Control Frequency" is too high, the motor will vibrate and make noise.

. For "Position control method," select "PID Control" for fast response or "I-PD Control" for disturbance
suppression while suppressing overshoot.

+  Since the value of the Speed Control Frequency to be adjusted depends on the operating speed, set
the maximum Speed to the speed expected by the system.
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13.5 Return to Origin

13.5.1 Function Description
13.5.1.1 What is Return to Origin?

It is function is used to determine the origin of the machine when the equipment is turned on.

If the machine is operated without Return to Origin, it will not be able to execute positioning correctly.
Because the origin of the machine has not been determined and the position is not controlled,

Since the motor rotates during Return to Origin adjustment, be careful that the moving parts do not collide
with surrounding people or objects.

Robot position differs Return to Origin returns the robot position
from reference position (origin) to match the reference position!

Figure 13-16 What is Return to Origin?
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13.5.1.2 What is the Pushdown Origin Return Method?

Pushdown Origin Return method is a method in which the mechanism contacts a stopper or the like, rotates
by a specified amount, and then originates at the position where it stops.
Note that if the mechanism contacts an interfering object during Return to Origin, the origin is set to the
position rotated by the "Return to Origin amount” from that position.

@

Servo Motor

Servo Motor

Servo Motor

@

Servo Motor

Origin Return Start

Decelerator

"- Ratio of current
to judge stopper

Decelerator

Time to judge origin position

Decelerator

{ Return angle from |
origin position /7

Decelerator

Figure 13-17 Pushdown Origin Return Method

The operation of Pushdown Origin Return method is shown below.
@ Return to Origin operation is started.

When the mechanism contacts the stopper, the torque (current) increases and reaches the "Return

to Origin Operation Current”.

to judge origin position” the return operation starts.

@
@ When the time that the current exceeds the "Return to Origin Operation Current" exceeds the "Time
@

Reverse the motor and rotate it by the "Return to Origin amount.” The origin is set at the position
where the motor has rotated.

R21UZ0004EJ0411
Nov.10.25

Rev 4.11

RENESAS

Page 167 of 313




Renesas Motor Workbench 3.2.1 13. Servo Tool

13.5.2 Window Structure * Parameter List

This section explains the name and function of each part in the tab [Return to Origin] window.
The tab [Return to Origin] allows you to set the return to origin method, return speed, etc.

Servo Adjustment Window =B =

Inertia Estimation Servo Tuning Return to Ongin Point to Point

Operation settings for return to origin

Origin return method Pushdown Origin Return v

Speed to search origin pesition 10 [rem)

Load Origin Return Distance Exceed Condition 360 [deg)
Attention: Set the amount of movement over condition to avoid collisions.

Ratio of current to judge stopper 30

Time to judge origin pasition 03 g

3000 [1/1000deg]

Retum angle from origin position

Servo Setting Write Status: -

B

=08

Servo ON Status: Servo OF
RTO Test Run Status: -

Figure 13-18 Return to Origin Tab Window
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Table 13-3 Functions of Return to Origin Tab Window

No. Name Explanation
1 Origin return method Specify the method for return to origin.
2 Load Origin Return Set the load speed for return to origin.
Speed
3 Load Origin Return Set the maximum value of amount of load moved when Return to Origin.
Distance Exceed
Condition
4 Ratio of current to Set the Pushdown Origin Return operating current.
judge stopper Set the ratio when the rated current is 100%.
5 Time to judge origin Sets the time to push against the machine stopper
position
6 Return angle from Sets the position from the machine stopper to be the origin
origin position
7 Servo Setting Write Writes the settings from No.1 to 6.
button
8 Servo Setting Write Displays the writing status after pressing the Servo Setting Write button (No.7)
Status
9 Servo ON/OFF button | Switches ON/OFF of servo.
Labels of the button and operations when clicked:
Servo ON: Servo Control starts when clicked.
Servo OFF: Servo control stops when clicked.
10 | Servo Status Displays the servo status.
Green: servo is ON.
Red: servo is OFF.
11 RTO Test Run/Stop When “Run” is clicked, the return to origin test starts. When “Stop” is clicked, the
button return to origin test stops.
Labels of the button:
During the return to origin test: “RTO Test Stop”
While the return to origin test is stopped: “RTO Test Run”
12 | RTO Test Status Displays the status of the return to origin test execution.
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13.5.3 Explanation of Operation

The Return to Origin procedure is shown below.

Servo Adjustment Window o[ B 22
Inertia Estimation Servo Tuning Return to Origin Point to Point
FTTTTTTTTmmmmomomommmmmomomosomomo-ooe- (A !
: Operation settings for retumn to origin :
! 1
! 1
: Crigin return method Pushdown Origin Return v 1
! i
! 1
: Speed to search origin position 10 [RPM] 1
! |
! 1
: Load Origin Return Distance Exceed Condition 360 [deq] 1
1
: Attention: Set the amount of movement over condition to avoid collisions. 1
! i
|
| Ratio of current to judge stopper 30 (%) :
1
! i
1
| Time to judge origin position 03 [s] :
! 1
! 1
: Return angle from origin position 3000 [1/1000deg] :
(2) b Servo Setting Write Status: -
(3) — Servo ON — (5) [seroor .
(4) — RTO Test Run Status: -

Figure 13-19 Return to Origin Operation Procedure

(1) Setting Parameters for Return to Origin

Set parameters for Return to Origin.
(For details, refer to Section 13.5.2 Window Structure + Parameter List.)

(2) Writing Return to Origin Parameters

When the "Servo Setting Write" button is pressed, the parameters set in (1) are written.

(3) Start of Servo Control

Before starting the Return to Origin test, click the "Servo ON" button to start Servo Control.

(4) Start/Stop of Return to Origin

Pressing the "RTO Test Run" button while the servo is "Servo ON" starts the Return to Origin test.
After the Return to Origin test is completed, the test will stop automatically. Pressing the "RTO Test Stop"
button terminates the Return to Origin test.

(5) Stop of Servo Control

Clicking the "Servo OFF" button stops Servo Control.
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Parameter Setting Guide - Notes
+  The "Speed to search origin position" should be set to a low speed. If the speed is extremely high, the
equipment may be damaged when it contacts the stopper.
. If the "Position Control Frequency" is low, the position tracking performance will decrease. The "Load
Origin Return Distance Exceed Condition" should be set to a value large enough for movement. If the
stopper is not found after moving within the set value range, the Return to Origin will stop at that point.
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13.6 Point to Point Operation

13.6.1 Function Description
13.6.1.1 What is PTP Operation?

This is a revolution (Point To Point) operation from one point to another, and is performed by specifying the
amount of movement, maximum speed, and acceleration time. It is used for simple positioning control.

It can operate at high speed because it automatically follows a path that is dependent on the robot's posture
and does not require complex calculations.

Since the robot follows a free path, care must be taken to ensure that there are no obstacles in the path and
that it does not interfere with other machines.

End Point

Figure 13-20 PTP Operation Example
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13.6.2 Window Structure * Parameter List

This section describes the names and functions of the various parts of the tab [Point to Point] window.

The tab [Point to Point] can perform a Point to Point operation on a single axis.

1
|m
]

Servo Adjustment Window

Inertia Estimation Servo Tuning Return to Origin Point to Point

Point to Point Test settings
Point to Point Test Operating Profile

Load Rotation A t | .
a ion Amoun : ) m[ 5 Update

Attention: Set the amount of rotation without bumping into each other.

Load Maximum Speed 2000 [rem) E—
Acceleration Time 300 [ms]

3
Movement Amount Specificatio od Relative Amount W

Servo Setting Write Status: -
E Waveform Show
Servo ON Status: Servo OFF .
PTP Test Run Status: PTP Test Stop
Start Point 0 [deg]
End Point 0 [degl

Figure 13-21 Point to Point Tab Window
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Table 13-4 Functions of Point to Point Tab Window

No. Name Explanation
1 Load Rotation Set the load rotation amount.
Amount If "Relative Amount" is selected for No. 4, set the amount of rotation relative to the
current point.
If "Absolute Amount" is selected for No. 4, set the position of the target point with
respect to the origin.
2 Load Maximum Set the load maximum speed.
Speed
3 Acceleration Time Set the acceleration time.
Set the time it takes to reach the maximum speed from the "STOP" state.
4 Movement Amount Set the method for specifying movement amount.
Specification Method
5 Update button Updates the display of the operation profile.
6 Operation profile Displays the operation profile of the settings.
7 Servo Setting Write Writes the settings from No.1 to 4.
button
8 Servo Setting Write Displays the writing status after pressing the Servo Setting Write button (No.7).
Status
9 Waveform Show Displays the waveform window.
button
10 | Servo ON/OFF button | Switches ON/OFF of servo.
Labels of the button and operations when clicked:
Servo ON: Servo Control starts when clicked
Servo OFF: Servo control stops when clicked.
11 | Servo Status Displays the servo status.
Green: servo is ON.
Red: servo is OFF.
12 PTP Test Run/Stop When “Run” is clicked, the Point to Point test starts. When “Stop” is clicked, the Point
button to Point test stops.
Labels of the button:
During the Point to Point test: “PTP Test Stop”
While the Point to Point test is stopped: “PTP Test Run”
13 | PTP Test Status Displays the status of the Point to Point test execution.
14 | Start Point Displays the value of the start point.
15 | End Point Display the value of the end point.
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The relationship between parameters and profiles is shown below.
@D  No.1(Load Rotation Amount)
@  No.2(Load Maximum Speed)
@  No.3(Acceleration Time)

@
Time

o
>

Figure 13-22 Relationship Between Parameters and Profiles
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13.6.3 Explanation of Operation

The procedure for Point to Point operation is shown below.

Servo Adjustment Window o |-E-] £2

Inertia Estimation | Servo Tuning ~ Return to Origin ST 859 TS

T
! (1)
| Point to Point Test settings
: O, 1 Point to Point Test Operating Profile
| o I i 1
Load Rotation As t | 5000 [
! i ittt [ R eg,] Update
| Attention: Set the amount of ratation without bumping into each otfler.
1
| |
| Load Maximum Speed 2000 [rem)
1 1
! : (4)
! Acceleration Time 300 [ms]
: i
i . . 1 Time[ms]
| Movement Amount Specification Methed Relative Amount W 1
__________________________________
(2) Servo Setting Write Status: -
Waveform Show
(3) Servo ON Servo OFF .
(5) PTP Test Run Status: PTP Test Stop
Start Point 0/ [deg]
End Point 0 [deg]

Figure 13-23 Point to Point Operation Procedure

(1) Setting Parameters for Point to Point Operation

Set parameters for Point to Point operation.
(For details, refer to Section 13.6.2 Window Structure + Parameter List.)

(2) Writing Point to Point Operation Parameters

When the "Servo Setting Write" button is pressed, the parameters set in (1) are written.

(3) Start of Servo Control

Before starting the Return to Origin test, click the "Servo ON" button to start Servo Control.

(4) Update of the Operating Profile

Click the "Update" button to update the operating profile.

(5) Start/Stop of Point to Point Operation

When the "PTP Test Run" button is pressed in the "Servo ON" state, Point to Point operation starts.
After the Point to Point operation is completed, it stops automatically. Clicking the "PTP Test Stop" button
terminates the Point to Point operation.

(6) Stop of Servo Control

Clicking the "Servo OFF" button stops Servo Control.
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Parameter Setting Guide - Notes
. Make sure that there are no obstacles in the path and that there is no interference with other machines.
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13.7 Waveform Window

The Waveform window is activated by pressing the "Waveform Show" button on the Servo Tuning tab or the
Point to Point tab of the Servo Adjustment window.

Switching between the Servo Tuning and Point to Point tabs displays the last acquired waveform; the
waveform is cleared when RMW is closed.

Servo Tuning tab

on ISR Retum to Orgin | Point to Point

Servo Adjust Window

Servo Adjustment Wiindow

e = Eeryvp——— ==

Inerta Estimation | ServoTuning | Retumn to Orgin LSS0 S

Simpliied Tst setings Point to Point Test settings

DContl W - 5000 e int o Pont Tes Operating Profle
10 i e e ey ST o (et PO00] tdes! Update

g e 5o 2000 eny Rierson Setthe et o oaton withou bimping o each it

S " 300 (mg e 2000 vy

& ooy 15 1 ke e pstion convregueny € s 300 ()

Load Postiring Compltion Width 0 (odses) o PoitveDiecton ¥

Simpliid Test Operating Profile

ing Write Status: -

Simpified Test Aun Status

Zoon o 5ot @)

Startpoint 0 )

End Point 0 (seg)

WaveformWindow

WavetormWindow [= ] & s

Figure 13-24 Waveform Window
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14.Tuner Tool

14.1 Overview

Tuner tool automatically measures specific parameters (e.g resistance, inductance) of a permanent magnet
synchronous motor and adjusts various control parameters (Pl control gain etc.) required for encoder position
control or sensorless speed control.

Tuner tool is available only when the tuning function is supported by the control program. “Tuner” will be
displayed as selectable in the “Select Tool” on the Main Window when it is available.

Note : This tool is not guaranteed to work effectively for all motor.

14.2 Features

*  Provides two tuning modes: Manual and Easy.
*  Tuning result (adjusted parameters) can be output as a PDF report or as a header file in the Renesas
control program.
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14.3 Window Structure

The window structure of Tuner tool is shown below.

(a) Parameter Input window

@ Parameter Input

E8
Please Input Parameter
Input Parameter
Select Parameter Input Value Unit
Rated Current 0.42 [A]
Pole Pairs 2 -
Skip Kind

Function Skip  Value

Ld 0

Lq 0

Ke 0

Resistance [ohm] Set

P> Start
(b) Tune Window (Manual tab / Easy tab)
€3 Tune Window = E=R(ES € Tune Window = =R (ES
Parameter Input Value Unit
: Current control Omega 300 Hz Output Header File Output Header File
; Current control Zeta 1 S S
| Speed control Omega s Hz
i Speed control Zeta 1 = g
| BEMF observer Omega 1000 Hz Stability 50%
: BEMF observer Zeta 1 Reset Reset
1 Scope Scope
Parameter Set Exit Exit

Figure 14-1 Tuner Tool Window
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14.4 Explanation of Operation

This section describes the tuning procedure. For details on the functions on each window, see Section 14.5
Function Description.

14.4.1 Preparation
14.4.1.1 Write Execution File

(a) For execution files attached with Renesas Motor Workbench
Write the execution file for Tuner (mot format. hex format for RA MCUs) to the CPU board

e R _** SPM_ENCD_FOC_TUNER_***.mot (position control with encoder)
. R*** *** SPM_LESS FOC_TUNER_***.mot (sensorless speed control)

(b) For sample program (project format) provided by Renesas
Write the built execution file for Tuner to the CPU board.

When including Tuner function to the sample program, refer to Section 14.6 Procedure to Include Tuner
Library.
14.4.1.2 Start Renesas Motor Workbench

Click the short-cut icon on the desktop to start-up Renesas Motor Workbench.

14.4.1.3 Load the RMT File

Load the RMT file for Tuner to Renesas Motor Workbench.

« R¥_**_SPM_ENCD_FOC_TUNER_***.rmt (position control with encoder)
« R¥_* SPM_LESS_FOC_TUNER_***.rmt (sensorless speed control)

14.4.1.4 Establish Communication

Establish communication between Renesas Motor Workbench and the evaluation board.

14.4.1.5 Start Tuner Tool

Select Tuner tool from Select Tool of Renesas Motor Workbench and start it.
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14.4.2 Performing Tuning
14.4.2.1 Input Parameters for Tuning

When you start Tuner tool, the "Parameter Input" window will be displayed. In the Input Parameter section
above, enter the rated current and pole pairs of the motor referring to the specifications of the motor.

If you know the properties of the motor in advance and want to skip some tuning, specify those parameters in
the Skip Kind field at the bottom (for details, refer to Section 14.5.1 Skip Function (Parameter Input window)).

@:I“"“:e’ " = Refer to the motor
ease Input Parameter . pe .
: specification and enter the
Input Parameter / t d t d I .
Select Parameter Input Value Unit / el Eilinsinle el po € palrs
Rated Current 0.42 [A]
Pole Pairs 2 _
Skip Kind B o
. If you want to skip tuning of a
il SRR || parameter, enter the value here
R |@o | '
Ld 0 /
Lg 0
Ke 0
Resistance [ohm] Set
P> Start

Figure 14-2 Parameter Input Window
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14.4.2.2 Perform Tuning

Click the Start button to start tuning, and the progress bar will be displayed while tuning. To stop tuning, click
the “Stop” button. When tuning is completed, “Tune Window” will be displayed.

Note : The motor rotates during tuning.

During tuning After completion of tuning (Tune Window)
& Parameter Input = @ Tune Window (=2
Please Input Parameter m T
e feper
Select Parameter Input Value  Unit _———> Parameter Input Value Unit
Rated Current loa2  [ITN CrmmEIE | D He Output Header File
Current control Zets B .
Pole Pairs 2 - Speed control Omega 5 Hz
Speed control Zets 1 .
SEMF observer Omega 1000 e
BEMF observer Zeta 4 . feset
. )
Skip Kind . —
Function Skip  Value
Parameter Set Exit
Ld 0
g 0
Ke 0
The progress bar is
Resistance [ohm Set : - .
L) displayed during tuning.
M stop
Getting Parameters.. Ke
-

Figure 14-3 Tune Window Display Under Tuning and After Tuning

If an error occurs during tuning, check the error message and click the "Reset" button.

Error

[Message]

An error occurred during Getting Parameters.

Input paramater 'Rated Current’ error

[Solution]

Please reexecute after it's confirmed whether the situation of the board and the
motor or input parameter is appropriate.

If a "Reset” button is in the effective state, please carry out push down and make
the "Start" button effective.

[Message Code]

3-1-7

OK Cancel

Figure 14-4 Error Message Example
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14.4.2.3 Confirm Tuning Result

Click the “Report” button on the “Tune Window” and confirm details about tuning on the “Result Report” screen.

Tune Window Result Report window
3 Tune Window = m Result Report [« ]
m Easy Result Report 2023/04/17 10:47
= H—
Parameter Input Value Unit
‘Current control Omega 300 Hz Output Header File
‘Current control Zeta 1 - I,
Speed control Omega 5 Hz
Speediconolzet ! = Input Here Input Here
BEMF observer Omega 1000 Hz
BEMF observer Zeta 1 Reset
Macro Name Parameter Result -
MP_POLE_PAIRS Number of pole pairs 2
MP_MAGNETIC_FLUX permanent magnetic flux 001991128
Scope MP_RESISTANCE Resistance 920502
MP_D_INDUCTANCE D-axis inductance 0.004231006
LS Exit MP_Q INDUCTANCE Q-axis inductance 0004548519
MP_ROTOR INERTIA Rotor inertia 1.89991E-06
Viscous friction coefficient 6.898989E-05
MP_NOMINAL CURRENT RMS | Nominal current 042
e e . -
Input Here
Qutput

Figure 14-5 Result Report View

14.4.2.4 Terminate Tuning

Click the "Exit" button on "Tune Window" to return to the Parameter Input window.

Tune Window

@ Tune Window EI =3

Parameter Input Value Unit
300 Hz Output Header File
Current control Zeta 1 = e
Speed control Omega 5 Hz
Speed control Zeta 1 -
BEMF observer Omega 1000 Hz
BEMF observer Zeta 1 -

Reset

Click "Exit" to return to the

: ; Scope / Parameter Input window.
Parameter Set

Figure 14-6 Exit Button
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14.4.3 Checking Operation

14.4.3.1 [Only for Encoder Program] Input of Encoder Pulse Number per Rotation.

Input of encoder pulse number per rotation on “Tune Window” and click the “Parameter SET” button.

@ Tune Window El 3

Farameter Input Value | Unit

Current control Omega 300 Hz Output Header File
Current control Zeta 1 -

Speed control Omega 30 Hz

Speed control Zeta 1 -

Position control Omega 10 Hz

I Encoder counts par revolution 1200 - Reset

Scope

Parameter Set Exit

Figure 14-7 Input of Encoder Pulse Number (Encoder Program Only)
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14.4.3.2 Test Drive of Motor

Drive the motor with "Drive Test" of Scope window.

Click the "Scope" button on Tune Window, Scope Window will be displayed. Select "Drive Test" in Control’s
Operation and click the "RUN" button to drive the motor in speed control mode.

Tune Window Scope Window
@ Tune Window [E=8E=R € Scope<Drive Test> =5 =

Parameter Input Value Unit
Current control Omega 300 Hz Output Header File
Current control Zeta 1
Speed contral Omega 5 Hz
Speed control Zeta 1
BEMF observer Omega 1000 Hz
BEMF observer Zeta 1 Reset
Control
o pe Operaticn Memory

You can select only one View.
Parameter Set Exit Memory1

Drive Test v

Memory Save memo

Select "Drive Test" and click Memory Save | | memo
Run™

Memory Save memo

Click "View Open" to /

display waveforms.

Scope Window (during Drive Test)
€ RUN... <Drive Test> =5 =N =

@ Scope Channel Info EI = @ Scope Result
Descripticn Val/Div Offset Scale Color
Speed_ref[rpm] 82.9745 0 1
Speed[rpm] 82.9745 0 1 ||
Id_ref[A] 0.102878575 0 1
Id[A] 0.102878575 0 1 | |
lg_ref[A] 0.102878575 0 1
IglA] 0.102878575 0 1
lufA] 0.102878575 0 1
Control
Operation Memory
You can select only one View.
Memory1
2 " "
Click "Stop" to stop [~ —
View Open Memory3
Figure 14-8 Drive Test View
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14.4.3.3 Other Driving Test

In the Control’s Operation section, you can select Position Control for encoder-position control and Starting for
sensorless-speed control.

In Position Control, you can check the operation in the position control mode.

In “Starting, you can check the operation when starting sensorless vector control.

Note In Section 14.4.3.2 and 14.4.3.3, the waveform is displayed automatically. However, the

waveform may not be fully displayed depending on the connected motor.

<Position Control> <Starting>

3 Scope<Position Control> =N R & Scope<Starting> ==

Scope Result Scope Result

Speed_refrad/s]

Control Control

Memory Save

memo

Operation Memory Operation Memory
You can select only one View. You can select only one View.
Memory1 Memory1
Position Control ¥ Starting v

Memory Save memo Memory Save memo

Memory2 Memory2

P RUN B e ry
Memory Save memo Memory Save memo

Memory3 Memory3

View Open & View Open e

Memory Save memo

Figure 14-9 Position Control / Starting

14.4.4 Terminating Tuner Tool

If you are testing the motor drive, press the “STOP” button to finish the test. Click the "Exit" button on Tune
Window to return to the Parameter Input window. After that, return to Main Window by clicking the “Main
Window” button, or operate the tool switch button.
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14.5 Function Description

14.5.1 Skip Function (Parameter Input Window)

You can skip measurement of some parameters by entering those tuning parameters such as the resistive, d-
axis/g-axis inductance, and magnetic flux before tuning.

In the “Skip Kind” area of the Parameter Input window, select the Skip checkbox of the parameter to be omitted
and enter the parameter. When you have finished entry, press the “SET” button.

@ Parameter Input
Please Input Parameter
Input Parameter

Select Parameter

Input Value Unit

Rated Current 042 [A]
Pole Pairs 2
Check the checkbox and
enter the value.
Skip Kind Input the parameter to be

Function Skj'p Value // SklppEd.
Ld 0
Lg 0
Ke 0
Resistance [ohm] SaL - After input, click "SET".

P Start

Figure 14-10 Skip Input View
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14.5.2 Tuning Control Parameters (Tune Window)

"Tune Window" is a window for control parameter setting. There are two ways to set parameters. You can
switch tabs between Manual tab and Easy tab.

On the Manual tab, you can adjust the natural frequency of each feedback loop and damping coefficient to be
used and reflect the adjustment to the control.

On the Easy tab, you can adjust parameters that are set to 50% as default by moving the slider from side to
side and reflect the adjustment to the control.

To reflect the adjustment to the control, click the "Parameter SET" button.

| Switch tabs. |
Tune Window Tune Window
(Manual) (Easy)
=@ = & Tune Wi F=R[ECRES
Manual
::“ Output Header File Output Header File
He
_ o 100
Hz Stability 50% Response
BEMF observer Zeta 1 - Reset Reset
0 Scope Scope
Click "Parameter SET" to reflect the
settings to control.
Figure 14-11 Manual And Easy Tab
Table 14-1 Tuning Parameter List (Manual Tab)
Display Adjustable parameter Remark

Current control Omega

Natural frequency related to current
control [HZz]

Current control Zeta

Damping coefficient related to
current control

Speed control Omega

Natural frequency related to speed
control [Hz]

Speed control Zeta

Damping coefficient related to
speed control

induced-voltage estimation

BEMF observer Omega Natural frequency related induced- Sensorless speed control only
voltage estimation [Hz]
BEMF observer Zeta Damping coefficient related Sensorless speed control only

Position control Omega

Natural frequency related to position
control [HZz]

Encoder position control only

Encoder counts per revolution

Encoder pulse counts per revolution

Encoder position control only
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14.5.3 Reset Function (Tune Window)

If an error occurs in the driving program after tuning, select the reset type then reset. You can display the

selection screen by clicking "Reset" button in Tune Window.

. All Reset

Resets all adjustment parameters. Parameter Input window will be displayed, so perform tuning again.

. Error Reset

Resets only the error state and the tuned adjustment parameters are retained.

@ Tune Window EI 23
m = Selection screen
Parameters Report ) Tuner Reset =] = s
e P Umt .
Eurrenz conzro: ;)En‘qega jUD Hz Output Header File J Reset button
urrent contro 3 - 1 S
Speed control Omega 5 Hz | (When an error Error Reset
Speed control Zeta 1 = occu rS)
BEMF observer Omega 1000 Hz
BEMF observer Zeta 1 - m
Initialize all
Scope
Parameter Set B
Exit J Set
Figure 14-12 Reset Function
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14.5.4 Header Output (Tune Window)

The tuning result can be output in the header file format of the Renesas motor control program.

Click the "Output Header File" button on Tune Window, and the saving window for "r_mtr_control_parameter.h"
and "r_mtr_motor_parameter.h" will be displayed.

Tune Window

@ Tune Window EI 22
Parameters Report
Parameter In‘pu‘t Value Unit
Current control Cmega 300 Hz _
| Current control Zeta 1 =
| Speed control Omega L Hz \
| Speed control Zeta 1 - \
| BEMF observer Omega | 1000 L \ Example of an output header file
¢ BEMF observer Zeta 1 - Reset \

(r_mtr_motor_parameter.h)

DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is omned by Renesas Electronics Corporation and is protected under
all aoplicable laws, including cooyrisht laws.

THIS SOFTWARE 1S PROVIDED "AS 15" AND REMESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW., NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEM IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes fo this soffware
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following Link:

http://www. renesas. com/disclaimer

Parameter

IR IS

Copyright (€} 2020 Renesas Electronics Corporation. ALl rights reserved.

/
% File Name : r mtr control parameter.h

# Description @ Definition of default control parameters for sensorless speed control
¥ (Renesas Motor Workbench Qutput file

Y

* .

Date : 2023.00.31

/% Guard against multiple inclusion #/
#ifndef R MTR CONTROL PARAMETER H
#define R MTR CONTROL PARAMETER H

x Macro definitions
#define MTR CONTROL PARAMETER (1)

/¥ Target control parameter definitions %/

#define  CP CURRENT OMEGA (300. 0fF) /% Natural frequency for current loop =/

#define  CP CURRENT ZETA (1.0f) /* Damping ratio for current loop */

ddefine  CP SPEED OMEGA (. 0f) /* Natural freauency for speed loop #/

#define  CP SPEED ZETA (1.07) /* Damping ratio for speed loop =/

#define  CP E OBS OMEGA (1000. 0f) /= Natural frequency of BEMF observer =/

#define  CP E OBS 7ETA (1.0F) /% Damping ratio of BEMF observer %/

#define  CP PLL EST OMEGA (20. 0} /# Natural frequency of PLL Speed estimate loop #/
ddefine  CP PLL EST ZETA (1.0fF) /= Damping ratio of PLL Speed estimate loop =/
#define  CP ID DOWN SPEED RPM  (802. TATTE) /* Speed fo start decreasing id [rom] (mechanical) #/
#define  CP 1D UP SPEED RPM (h35. 16511) /* Speed fo start increasing id [rom] (mechanical) #/
#define  CP MAX SPEED RPM (2675, 824f) /= Maximum speedlrpm] (mechanical) =/

#define  CP OVERSPEED LIMIT RPM  (4013. 738f) /% Over speed Limit [rpm] (mechanical) #/

#define  CP OL ID REF (1.636259f) /% 1d reference when low speed [A] #/

#endif /= R MTR CONTROL PARAMETER H =/

Figure 14-13 Output Header File Button

For the encoder position control program, refer to the application note and specify the encoder pulse count
separately when including into the sample program.
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14.5.5 PDF Output (Tune Window)

Click the “Report” button on “Tune Window” to display the Result Report window. You can output the tuning
result in a PDF file with the “Output” button on this window.

Tune Window

) Tune Window

Parameters

Easy

=)= = /I Click "Report".

I Report F ———————

Parameter Input Value
Current control Omega 300
Current control Zeta 1

Speed control Omega s

Speed control Zeta 1

BEMF observer Omega 1000
BEMF observer Zeta 1

Unit
Hz

Hz

Hz

Parameter Set

Example of PDF output

1
I
Output Header File ]
I
I
[
Reset |
[
I
I
Scope |
I
Exit !
I
I
\I/

Result Report

You can insert text

Result Report .
and image.

2023/04/17 10:47

Input Here

Macro Name Parameter

Mumbar of nol

Input Here

Result

MP_BOLE onie:
Result Report

Result Report

ZHT 1144

RENESAS

FRenesas Electronics

oL Pas
P e P
r_pemEs
PO BEUETRCE
or_& soutTance
[EE
- T TrTmEnp
[UF_WORMAL CLIRRERT_MME picewal cored 43| u-«l
T ot Faurey o creeiie F
LN [Forvoms i b e e 3
. sPoan_cwan Josias rsecy o spasc g, g
e [paraomg i b v v 3
) Josias ey of G comrer i
T [Garaoms i o1 S8 s 0
= mies raeey oA PLL Spaas =]
ey
R ET T
o
ER T r—) e
T romeci vt v T
L F e L
F_CHEREPERD LRI R [ paed i pracharcas sl T
RN } THE

ireut ire.

|

MP,

MP. Result Report 2023/04/17 11:26

MP

e Select Report Type

CI i Re +/ Scope Result

MP_

o Input Here Input Here

‘
Macro Name Parameter Result -

Inp
MP_POLE_PAIRS Number of pole pairs 2
MP_MAGNETIC_FLUX Permanent magnetic flux 0.01997007
MP_RESISTANCE Resistance 5526000
MP_D_INDUCTANCE D-axis inductance 0.004230209
MP_Q_INDUCTANCE Q-axis inductance 0.004534732
MP_ROTOR_INERTIA Rotor inertia 1.898704E-06

!

Viscous friction coefficient
MP_NOMINAL CURRENT RMS

Nominal current
1

Input Here

Output the result
in a PDF file.

<___-| Output I Previous

7.327104€-05
042

172 Next

Figure 14-14 Output Button (PDF Output)
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14.5.6 Waveform Information Display (Scope Window)

When you click the “View Open” button on Scope Window, you can check the information about the waveform
display.

Scope window
€3 RUN...<Drive Test> [E=R(E=R ©=

Scope Result

Stk = W I v
A e R, s W

- - I A .
A s B = s A
T W

L
W

Control

Operation Memary
You can select only one View.
Memory1

m Click to display

waveform
4 information.

View Open

@Scupe{:hannel Info EI [=] @

Description Val/Div Offset Scale Color
Speed_ref[rpm] 82.9745 0
Speed[rpm] 82.9745 0 [
Id_ref[A] 0.102878575 0
Id[A] 0.102878575 0
Ig_ref[A] 0.102878575 0
Ig[A] 0.102878575 0

0

1
1
1
1 [ |
1
1
Iu[A] 0.102878575 1

Figure 14-15 View Open Button
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14.5.7 Memory Function (Scope Window)

In Scope Window, up to three waveforms of motor driving can be memorized, and individual waveforms can

be switched and displayed.

When you click the "Memory Save" button, the waveform is memorized and the label of the button changes to

"Memory Clear". Click it again to clear the memory.

When you select the View checkbox, the memorized waveform is displayed.

Scope window (before memorizing)
&) Scope <Drive Test> (=R EcE =

Scope Result

Click to memorize
the displayed

SN Memory function =

waveform.
Control /
Operation Memory
You can select only one Viefv.
Memory1
Drive Test v
Memory Save memo
Memory2
P RUN 4
Memory Save memao
Memory3
View Open &
Memory Save memao

Scope window (after memorizing 3 waveforms)

&) Scope<Starting>

Scope Result

Control

= e =]

Click to clear the
memorized
waveform.

Operation Memory
You can select only one View,
Memory1

P RUN enfory2

emjory3
View Open &

Starting v

AT Memory Clear  JIEEL
("N  Memory Clear start 2
(="M  Memory Clear start 3

\

Check the checkbox to display the waveform.

Figure 14-16 Memory Function

R21UZO004EJ0411 Rev 4.11

Page 194 of 313



Renesas Motor Workbench 3.2.1 14. Tuner Tool

14.6 Procedure to Include Tuner Library

14.6.1 Tuner Library Structure

Tuner Library has main four functions: “resistance measurement function”, “magnetic flux measurement
function”, “inductance measurement function”, and “inertia and friction measurement function”. It is necessary
to configure user- implemented functions so that Tuner Library can access peripheral functions. Tuner Library
accesses the peripheral functions from the function pointers of the configured user-implemented functions. For

configuration of user-implemented functions, refer to the Section 14.6.4.8.

Main Module N 4 Tuner Library(mw_tuner_library.lib) N
/ \ API 4 N
Execution . .
Result Acquisition Tuner Library Control Main
/ Tuner Libra \ Global Variables Resistance Inductance
ry Measurement Measurement
Parameter Settings Function Function
_ ) |, Function Pointer Magnetic Flux Inertia and Friction
Peripheral Control Measurement Measurement
Functions Function Function
/
Figure 14-17 Tuner Library Structure
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14.6.2 Tuner Library API List

Table 14-2 Tuner Library API [1/3]

Function Type Function name Definition file Description
Initialize Tuner void R_AID_Init(uint8_t r_aid_auto_i | Calls each time before starting Tuner
process pwm_tick_per_irqg, float | dentify.h

speed ctrl_period)

Start Tuner void R_AID_CmdStart(void) | r_aid_auto_i | Calls to start Tuner

process dentify.h

Stop Tuner void R_AID_CmdStop(void) | r_aid_auto_i | Calls to stop Tuner during the

process dentify.h process

Reset Tuner void R_AID_CmdReset(void | r_aid_auto_i | Calls to release error status when

process ) dentify.h error occurs

Initialize required

variables

Resume Tuner void R_AID_CmdResume(v | r_aid_auto_i | Calls to resume Tuner process if the

process oid) dentify.h last process is suspefinded

Enabled only

when the last

process is

suspended

Set and execute void R_AID_CmdByCode(ui | r_aid_auto_i | Calls to set state machine event with

internal state nt16_t cmd_code) dentify.h argument and execute

machine event AID_COMMAND_NONE (0)
status that no command is issued
AID_COMMAND_START (1)
command code that starts tuning
AID_COMMAND_STOP (2)
command code that stops tuning
AID_COMMAND_RESET (3)
reset command code
AID_COMMAND_RESUME (4)
resume command code

R21UZ0004EJ0411 Rev 4.11 Page 196 of 313



Renesas Motor Workbench 3.2.1 14. Tuner Tool

Table 14-3 Tuner Library API [2/3]

Function Type Function name Definition file Description

Call when error void R_AID_UserError(uint16_ | r_aid_auto_i | Calls to force the status into error

occurs t u2_error_code) dentify.h status

Set upper error to Arbitrary error codes can be set as

Tuner process argument.
TunerLib defines the following four
codes:
AID_ERROR_INPUT_CURRENT
(0x1001)
AID_ERROR_INPUT_POLEPAIR
(0x1002)

AID_ERROR_INPUT_VOLTERR_ST
EP (0x1003)
AID_ERROR_INPUT_INERTIA_RAN
GE (0x1004)

Set reference void R_AID_ConfigMotorPlate | r_aid_auto_i | Sets Tuner input values of rated

current value and (float f4_rated_current, dentify.h current and number of pole pairs as

number of motor uint16_t argument and calls

pole pairs u2 num of pole pair) Calls before starting Tuner

Set motor int32_t R_AID_SetInitElecParam | r_aid_auto_i | If any Tuner parameter is already

electrical s(float f4_r, float f4_Id, dentify.h known, and Tuning of the parameter

characteristics float f4_Iq, float f4_ke) is to be skipped, then sets the value
as argument and calls before starting
Tuner

Acquire version of | void R_AID_GetVersionInfo(ui | r_aid_auto_i | Calls to acquire version information

Tuner process nt16_t *p_major_version, | dentify.h

uint16_t
*p_minor_version)

Acquire current float R_AID_GetCurrentCtriPe | r_aid_auto_i | Calls to acquire configured current

control period riod(void) dentify.h control period

[sec]

Acquire speed float R_AID_GetSpeedCtriPeri | r_aid_auto_i [ Calls to acquire configured speed

control period od(void) dentify.h control period

[sec]

Acquire PWM float R_AID_GetPWMPeriod(v | r_aid_auto_i [ Calls to acquire configured PWM

carrier cycle [sec] oid) dentify.h carrier cycle

Acquire Tuner uint16_t R_AID_GetSystemStatus | r_aid_auto_i | Calls to acquire status information

process internal (void) dentify.h AID_STATUS_READY (0) READY

status status code
AID_STATUS_MEASURE (1)
MEASURE status code
AID_STATUS_ERROR (2) ERROR
status code
AID_STATUS_RESET (3) RESET
status code
AID_STATUS_COMPLETED (4)
COMPLETED status code
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Table 14-4 Tuner Library API [3/3]

Function Type Function name Definition file Description

Acquire error uint16_t R_AID_GetErrorStatus( | r_aid_auto_i | Calls to acquire error information. The

information void) dentify.h value to acquire is value set with
R_AID_UserError or error code of
TunerLib
AID_ERROR_INPUT_CURRENT
(0x1001)
AID_ERROR_INPUT_POLEPAIR
(0x1002)
AID_ERROR_INPUT_VOLTERR_ST
EP (0x1003)
AID_ERROR_INPUT_INERTIA_RAN
GE (0x1004)

Acquire Tuner float R_AID_GetProgress(vo | r_aid_auto_i [ Calls to acquire progress of Tuner

process progress id) dentify.h process

Acquire motor float R_AID_GetResistance( | r_aid_auto_i [ Calls to acquire resistance value after

resistance value void) dentify.h Tuning

[Q]

Acquire d-axis float R_AID_GetLd(void) r_aid_auto_i | Calls to acquire d-axis inductance

inductance [H] dentify.h value after Tuning

Acquire g-axis float R_AID_GetLq(void) r_aid_auto_i | Calls to acquire g-axis inductance

inductance [H] dentify.h value after Tuning

Acquire magnetic | float R_AID_GetKe(void) r_aid_auto_i | Calls to acquire magnetic flux density

flux density [Wb] dentify.h after Tuning

Acquire intertia float R_AID_Getlnertia(void) | r_aid_auto_i | Calls to acquire inertia value after

[kgm”2] dentify.h Tuning

Acquire friction float R_AID_GetFriction(void | r_aid_auto_i | Calls to acquire friction coefficient

coefficient ) dentify.h value after Tuning

[Nm/(rad/sec)]

Acquire Tuner void R_AID_GetIDSetting(st | r_aid_auto_i | Calls to acquire setting values

settings _aid_id_setting_t dentify.h

*st_id_setting)

For calls at current | void R_AID_CurrentCtrlISR( | r_aid_auto_i [ Calls at current control period

control period void) dentify.h interrupt

interrupt Executes TunerLib current control
process

For calls at speed | void R_AID_SpeedCtrlISR(v | r_aid_auto_i | Calls at speed current control period

control period oid) dentify.h interrupt

interrupt Executes TunerLib speed control
process
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Table 14-5 Tuner Library Variables

FUNC

g_fp_aid_internal_g
et_vdc

MTR_GET_CURR
ENT_IUIW_FUNC

g_fp_aid_internal_g
et_current_iuiw

MTR_INV_SET U
V_FUNC

g_fp_aid_internal_in
v_set_uvw

Type Variable name Definition file Initial value Description
VOID_FUNC g_fp_aid_internal_cl r_aid_config.h Function pointer of [ Overcurrent state
ear_oc_flag user-implemented release process
MTR_ID_FUNC g_fp_aid_internal_ct function to access | PWM output start
rl_start peripheral  function | process
MTR_ID_FUNC g_fp_aid_internal_ct from Tuner Library PWM output stop
rl_stop process
MTR_GET_VDC_

Bus voltage value
acquisition process

U-/W-phase current
value acquisition process

PWM duty setting
process
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14.6.3 Tuner Library Macro List

Table 14-6 Define Directives

AID_FAULT PARAM R

Definition name Value File name Description
AID_API_MAJOR_VERSION (1) r_aid_auto_ide | Defines API major version
AID_API MINOR VERSION (1) ntify.h Defines API minor version
AID VOLTERR TABLE_SIZE (5) Table data size
AID_STATUS READY (0) Defines REDY status code
AID_STATUS_MEASURE (1) Defines MEASURE status code
AID_STATUS ERROR (2) Defines ERROR status code
AID_STATUS RESET (3) Defines RESET status code
AID STATUS COMPLETED (4) Defines COMLETED status code
AID_PARAMODE_INIT (0) Defines initial identification mode code
AID PARAMODE R DIFF (1) Defines RDIFF identification mode code
AID PARAMODE_RLD RLS (2) Defines code for RLS Ld identification mode
AID PARAMODE RLD DFT (3) Defines code for DFT Ld identification mode
AID_PARAMODE_LQ _RLS (4) Defines code for RLS Lg identification mode
AID PARAMODE LQ DFT (5) Defines code for DFT Lq identification mode
AID_PARAMODE_KE (6) Defines rated magnetic flux identification mode

code

AID_PARAMODE_JD (7) Defines inertia identification mode code
AID PARAMODE END (8) Defines termination identification mode code
AID_PARAMODE_VOLTERR (9) Defines voltage error measurement mode code
AID ERROR INPUT CURRENT | (0x1001) (4097) Invalid input value of rated current
AID_ERROR_INPUT_POLEPAIR [ (0x1002) (4098) Invalid input number of polar pairs
AID_ERROR_INPUT_VOLTERR_ | (0x1003) (4099) Invalid input value of voltage error current
STEP step
AID_ERROR_INPUT_INERTIA_R | (0x1004) (4100) Invalid input value of inertia range
ANGE
AID_COMMAND NONE (0U) Defines status that no command is issued
AID COMMAND START (1U) Defines command code to start Tuning
AID COMMAND STOP (2U) Defines command code to stop Tuning
AID COMMAND RESET (3U) Defines command code to reset
AID_COMMAND RESUME (4U) Defines command code to resume

AID_FAULT_PARAM_LD

Defines fault code for invalid parameter R

AID_FAULT PARAM LQ

Defines fault code for invalid parameter Ld

AID_FAULT_PARAM_KE

(-4)

Defines fault code for invalid parameter Lq

AID_API MAJOR VERSION

()

Defines fault code for invalid parameter Ke

Defines API major version
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Table 14-7 Structures

Type Definition name File name Description
struct typedef struct r_aid_auto_ide | Rated current [A]
{ ntify.h Number of pole pairs
float f4_rated_current; Voltage error measurement enabled or
uint16_t u2_num_pole pairs ; disabled : 1=Enabled, 0=Disabled
uint8_t ul_volterr_is_enabled; Current step of voltage error
uint16_t u2_volterr_crnt_step_lIsb; measurement
float f4_inertia_range; Inertia range: 0 (no load) to 1 (heavy
float f4_assumed_inertia; inertia)
} st_aid_id_setting_t; Inertia to be used for gain design of
speed controller
Table 14-8 Function Pointers
Type Definition name ) Descript Remarks
File name .
ion
void (*VOID_FUNC)(void) r_aid_config.h | Function | typedef void (*VOID_FUNC)(void)
pointer
void (*MTR_ID_FUNC)(void) Function | typedef void (*MTR_ID_FUNC)(void)
pointer
float (*MTR_GET_VDC_FUNC)(void) Function | typedef float
pointer | *MTR_GET_VDC_FUNC)(void)
void (*MTR_GET_CURRENT_IUIW_FUN Function | typedef void
C)(float *f4_iu_ad, float *f4_iw_ad) pointer | (*MTR_GET_CURRENT_IUIW_FUNC)
(float *f4_iu_ad, float *f4_iw_ad)
void (*MTR_INV_SET_UV_FUNC)(float Function | typedef void
f4_duty_u, float f4_duty_v, float pointer | (*MTR_INV_SET_UV_FUNC)(float

f4_duty_w)

f4_duty_u, float f4_duty v, float
f4 duty w)
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14.6.4 Procedure to Include Tuner Library

As an example, this section explains the procedure to include Tuner Library into the sample code
RX26T_MCBA_MCILV1_SPM _LESS FOC_E2S V110 and RA6T2_MCILV1_SPM_LESS FOC_E2S V110
(without Tuner Library). The integrated development environment is €2 studio.

14.6.4.1 Including Procedure Overview

Get sample code

Add Tuner Library to sample code

Define macro

Code user-implemented function

Build sample code

Figure 14-18 Procedure to Include Tuner Library
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14.6.4.2 Getting Sample Code

Get the sample code from the following URL:
[RX]

https://www.renesas.com/us/en/document/scd/sensorless-vector-control-permanent-magnet-synchronous-
motor-mck-rev110

[RA]

https://www.renesas.com/us/en/document/scd/sensorless-vector-control-permanent-magnet-synchronous-
motor-mckmcb-ra-family-sample-code

Products Applications Design Resources Sales & Support About

Sensorless Vector Control of a Permanent Magnet Synchronous
Motor - For MCK Rev.1.10

By clicking on the 7 accept” button or other butten or machandsm designed to adknowledge agreement to the terms of an electronic ¢
Disclaimerdi |

YMLOAD, INSTALL, ACCESS, OR OT LWV COY OR USE ALL OR ANY PORTION OF THE LICENSED MATERIALS

— To start downloading, press “Accept”.

Stay Informed

Get the latest news, products, and sclutions delivered straight 1o your inbox.

Figure 14-19 Getting Sample Code

When unzipping zip file, you can see several sample codes in the workspace. The sample code to use is
RX26T_MCBA_MCILV1_SPM_LESS FOC_E2S V110 and
RA6T2_MCILV1_SPM_LESS_FOC_E2S_V110.
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14.6.4.3 [RX] Adding Tuner Library to Sample Code

Add Tuner Library from the sample code that includes Tuner function. Copy the files from the app/tuner

and tuner folders of the downloaded sample code
RX26T_MCBA_MCILV1_SPM_LESS FOC_TUNER_E2S V110 (Tuner function included).

v (25 RX26T_MCBA_MCILV1_SPM_LESS FOC_E25 V110

*‘T ﬁ::ﬂ:; Copy .rmt file beneath the mot_rmt folder of the RMW
- i; app download package according to the MCU to be used
&= board_ui ExampIE:
& cfg > mot_rmt
= o > Renesas Flexible Motor Control

w LH

i .IEE'Sz RXZ6TH > RX26T_MCBA_MCILV1_SPM_LESS FOC_TUNER_V110
L€ r_app_rmw_interrupt.c = RX¥26T_MCBA_MCILV1_SPM_LESS FOC_TUNER_V110.rmt
[ r_app_rmwvec

[ r_app_rmw.h
[oth 1€52_RX26Tlib
J RX2eT_MCBA_MCILV1_SPM_LESS_FOC_E25 V110.map
| = RX26T_MCBA_MCILV1_SPM_LESS_FOC_TUNER_V110.rmit |

™ [ tun
|£|‘ ,e_' aid_auto_identify.h When adding Tuner Library, put the header
[® r_aid_config.h file and the object file of TunerLibrary in the
fap_rmmw_tuner_librarylib place as shown in the left figure.

(= HardwareDebug

= motor_module
(&= QE_Motor
= sre
W = tuner
@ r_aid_tuner_gui_user.c
[H] r_aid_tuner_gui_userh
€| r_aid_tumer_gui.c
@ r_aid_tuner_gui.h
13_;’ RXzeT_MCBA_MCILV1_SPM_LESS_FOC_E25_V110.5cfg
) RX26T_MCBA_MCILV1_SPM_LESS_FOC_E2S V110.x.launch
(7) Developer Assistance

Figure 14-20 Adding Tuner Library to Sample Program
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Set the include paths. Add the following two paths of the newly added folders.
RX26T_MCBA_MCILV1_SPM_LESS_FOC_TUNER_E2S_V110\app\tuner
RX26T_MCBA_MCILV1_SPM_LESS_FOC_TUNER_E2S_V110\tuner

n Properties for RX26T_MCBA_MCILV_SPR_LESS_FOC_E25 V110 O *
__r;r_!“-.;r;-r Settings =1 = 8
» Resource =
Builders
e CfC++ Build Configurstion: | HardwareDebug [ Actree | | | Manege Configurations...
Build Variables
Environment
----- B Tool Settings | Tookchain| Device | & Build Steps Build Astifsct | o} Binary Parsers &3 Error Parsers
Settings 1
<k Enalysis |~ @ Common Inchude file directories [-include)
Teol Chain Editor & cru
Y ‘ L
C/Ce s General li: BiC T “Hworkspace_loc/${ProjName) motor_modube/general]”
Project Matures - -] M"_‘“"‘"N”’ “Hwaorkspace_lec HProjNarmel motor_meodube'cfig)”
Project References b 15 Compiler “Sworkspace_loc/ S ProjMarnel motor_modube/sensorless_vector_m )’
Renesas QF w (B Source 2 “H{warkspace_loc 5 PrajMarmel' mator_modubes droer_n "
T aed “$Hwarkspace_locy/5 ProjNamel motor_module/speed_mc ]
RuryDebug Settings ,x"i‘l:lbjeﬂvmc ‘Elimr?cspace_!n-c-jE[:m]:[\!amzin_'jmut.nr_mnflult}"
E Add directory path X
Directory:
[] Add subdirectories
Concel || Workspace... [—es| 4
BB Folder sebection n] ®
Select one or more Workspace Folders
[ 5 ROZBT_MCEA_MCILVI_SPM_LESS_FOC_EZS V10
[ sestings
w & app
= boand_
% ofg
= main
[
E .:. mator_module
(& OF Matar Add
=R
0 e
Figure 14-21 Setting Include Path
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Specify the Tuner Library to link. Display the property window, and add Tuner Library by following the steps

below.

£ Propernties for RX2ET_ MCBA_MCILVI_SPM_LESS FOC_EXS V110 O x
|—‘.:._;;e filmer et Settings o i
» Resource e m . s = 3 g 5 . a
Builelers » & Common Relocatable files, object files and library files t-mpw-nhurw-bmw
; & Compiler I
w CfCes Build ; li‘ A.su:':hl\u " o o damel app sy’ JEThB)"
Build Yanabbes :‘: “Hwerkipace_locyHPrajMamel/mater_madule’cument_nr_mster_cwmrent_bernl_c
v tbrristt e T Linker 0 “Hworkspace_loc{ProjMame]'motor_modulefcument_ne'r_motor_cwment_volt_en
: ~ (5 Input “Hworkspace_loc${ProjMamelmotor_module'spesd_no't_motor_speed_fluxwkn,li
m_ 1 = Advanced “Hworkspace_locy H{ProjMamelimater_maodule/spead_no'r_motor_speed_opl_damg
Siack Analyi ~ [ Cutput “Hworkspace_locy/HProjMamel'moter_moedule/speed_not_moter_speed_oplliess.|i
alysis :
]
Tocl Chain Editor ,qli_t-' —
CCes General ‘Lh m. .
Project Matures "'_ﬁ Opftimization
- = Sect
Project References Sl e

€8 nddfite *

Formnat: input w

File name:

Maodube narme

Mane

oK Cancel

& Fite selection l [ m] o

Select one Werkspace File
[ v 5 ROET_MCRA_MCILVE_SPM LESS FOC_EXS V110 al
¢ i settings
v (& app
= bosed i
& cfg
= man
-
w0 EUnET
W& r_aid_auto_sdentity

= Hardwerelebug
= meter_medule

= OF_Matce

= &g

2 tumer ]

Cancel

.y

Figure 14-22 Adding Tuner Library
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14.6.4.4 [RA] Adding Tuner Library to Sample Code

Add Tuner Library from the sample code that includes Tuner function. Copy the files from the app/tuner and
tuner folders of the downloaded sample code RA6T2_MCILV1_SPM _LESS FOC_TUNER_E2S V110

(Tuner function included).

v i RABT2_MCILV1_SPM_LESS_FOC_E25 V110:
f;fl}manes
[pit Includes
v [ src
~ (= application
w = identification
[ r_aid_auto_identify.h

When adding Tuner Library, put the header

[ r_aid_config.h | file and the object file of TunerLibrary in the
fuh 1w tuner_library.o place as shown in the left figure.
(= main

w [= tuner
= mm_motor_driver
&= mm_motor_speed

Le] r_aid_tuner_gui_user.c
E r_aid_funer_gui_userh Copy .rmt file beneath the mot_rmt folder of the RMW

[€] r_aid_tuner_gui.c
[R r_aid_tuner_guih download package according to the MCU to be used

w = user_interface Examme:
w [ ics
[B 1C52_RAGTZh > mot_rmt
[€ r_mtr_ics.c = Renesas Flexible Motor Control
5] r_mtr_ics.h = RX26T_MCBA_MCILV1_SPM_LESS_FOC_TUNER_W110

[&] convert.bat
e} ElfMapConverter.exe
1C52_RAGTZ Built_in.o
[ 1CS2_RAGT2.0
|| OutputHeaderFilelnfoForAnalyzersxml
| RABT2_MCILV1_SPM_LESS_FOC_E25_V110_conv.map
[ RAa6T2_MCILV1_SPM_LESS_FOC_TUNER_V110.0mt
l,‘ﬂ VariableMeaning_RAGT2_MCILV1_SPM_LESS_FOC_E25_V110.csv
le| hal_entry.c
= Debug
= script
{5 configurationxml
|5 JlinkLog.log
[Z] R7FABT2BDICFP.pincfg
|5 ra_cfg.xt
|5 RABT2_MCILV1_SPM_LESS_FOC_E25 V110.elf jlink
[¥] RABTZ_MCILV1_SPM_LESS_FOC_E25 V110.elf.launch
{?) Developer Assistance

>RX26T_MCBA MCILV1_SPM_LESS_FOC_TUNER V110.mt

Figure 14-23 Adding Tuner Library to Sample Program
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Set the include paths. Add the following two paths of the newly added folders.
RA6T2_MCILV1_SPM_LESS FOC _TUNER _E2S V110\src\application\identification
RA6T2_MCILV1_SPM_LESS_FOC_TUNER_E2S_V110\src\application\tuner

B Properties for RAGT2_MCILVI_SPRA_LESS_FOC_E25 V10 ] by
:r-.|'-r fillter timt ] Settings = *
Reseires
Builders
w CfC e+ Build Configuration: | Debug [ Active ] *  Manage Configurations...
Build Yariables
Envwonment
ety &) Tool Settings | (83 Toolkhain | & Build Steps Build Atifact | o) Binary Parsers & Error Parsers
Lettin 1 ;
Tool Chain Edito ‘f! Target Processor Inchude paths [-1)
o B Optimizati
':-'1:. General E: W:::Tr:- 's":m “S{warkspace o WProghlame}sre}”
Froject Matunes 'Th g “S{workspace_loc/${Progilame] src/ application/rmasn}"
Project References (£ Debugging “§{workspace_locy${Projilame] e/ application)”
Renasas CF » B3 GMNU Arm Cross Assernibler “§{workspace_locyHProjiame] o/ application/user_interface]”
Run/Debug Settings % GHIT Erm Cross C Compiler prarkspace_bocu HProfame) sre)”
Tanke T 7 Preprocessar ] @ [orkspace loc/HProgamel/src/applicationuser_interdface/ics]
'l.-:T'd::s B ki wikspace_loc HProglamel/ra/fapne)”
' i . “Siworkspace_loc 8P melfra/fopimesapa)”
= Uptirnizaticn --_:r..mrl..-E..-. |.-..--mn.-?.:ﬁ..-.n-,.ufr-,..-.'.np:;....-..-.' i
8 24dd directory path w
Directory:
[] Add subdirectories
Cancel Woerlspace.. [~FilELy 4
BB Folder selecticn o x
Select one or more Workspace Folders
w [ RASTI_MCILVI_SPM_LESS_FOC_E25 V0
= ttings
&= Debug
& sCrpt
w [ we
et
==
Figure 14-24 Setting Include Path
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Specify the Tuner Library to link. Display the property window, and add Tuner Library by following the steps

below.

B Properties for RAGTZ_MCILVI_SPM_LESS_FOC_EZS V110 0 x
:1} pe filber text | Settings L= ] - E
+ Resource
Builders
w C/Ce s Build Configuratior: | Debug [ Active | ~ | | Manage Configuraticns...
Build Yariables
Erviranment
Logging B Tool Settings | 553 Toolchsin | & Build Steps Huild.ﬁrtrfaﬂ._ J_|:.| Einaryl'-'ar:a:_ i3 Error Parsers
#— 1
Taol Chain Editar (15 Target Processor Lirtker flags (-Mlinker [eption]) & W
v C/Ca « General (1 Optimizstion
Project Matures ] Wamings
Prapect References (% Debugging
Renesas QF + &) GMU Arm Cross Assembler
Run/Debug Settings B GNU Arm Cress © Comnpiler
Task Tags 4 N A Crods O Linker
» Walidation (5} General L~ Z
(35 Librares
(5 Miscellaneous L
~ &) GNU Arm Cross Create Flash Image Cther objects
B General . -
= ace loe S Prajamel/src/
w B8 GMU Agrr Cross Print Sae T —
(#8 General
L i
& add file path 4
File:
[
L
& File selection l | *
Select one or more Weorlcspace Files
w =5 RAGTZ_MCILVI_SPM_LESS_FOC_EZS V110 A
v [ settings
v = Debug
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Figure 14-25 Adding Tuner Library
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14.6.4.5 Defining Macro

Define macros in [r_aid_tuner_gui_user.h].

Table 14.7 lists macro definitions in the sample code. Change them if necessary.

Table 14-9 Macro List

Macro Definition

Description

AIDU_CURRENT_OMEGA

Natural frequency related to current control

AIDU_CURRENT_ZETA

Damping coefficient related to current control

AIDU_SPEED_OMEGA

Natural frequency related to speed control

AIDU_SPEED_ZETA

Damping coefficient related to speed control

AIDU_E_OBS_OMEGA

Natural frequency related to induced-voltage observer

AIDU_E_OBS_ZETA

Damping coefficient related to induced-voltage observer

AIDU_PLL_EST_OMEGA

Natural frequency related to PLL speed estimation

AIDU_PLL_EST ZETA

Damping coefficient related to PLL speed estimation

AIDU_INPUT_V

Input voltage

AIDU_SPEED_CTRL_PERIOD

Period of speed control system

AIDU_INT_DECIMATION

Interrupt decimation initial value

AIDU_INV_INFO_OVERVOLTAGE_TH

Overvoltage error threshold [V]

AIDU_INV_INFO_UNDERVOLTAGE_TH

Undervoltage error threshold [V]

AIDU_INV_INFO_PWM_CYCLE_S

PWM cycle [s]

AIDU_INV_INFO_PWM_DEADTIME_S

Dead time [s]

AIDU_CARRIER_SET_BASE

Value to store in PWM carrier cycle setting register
(PWM timer cycle [Hz] / Carrier cycle [Hz] / 2)

AIDU_DEADTIME_SET

Value to store in dead time setting register

AIDU_INV_INFO_OVERCURRENT_TH

Overcurrent error threshold [A]

AIDU_INV_INFO_CURRENT_RANGE

Detected current range [A]

Sets maximum and minimum values of AD conversion range

AIDU_PWM_TIMER_W_REG

Pointer to W-phase PWM timer count register

AIDU_PWM_TIMER_V_REG

Pointer to V-phase PWM timer count register

AIDU_PWM_TIMER_U_REG

Pointer to U-phase PWM timer count register
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14.6.4.6 [RX] Calling Tuner Library Function

- Compile option definition
Add the macro definition to be used as the compile option into the following file:

app\cfg\r_app_control_cfg.h

#define APP_CFG_SCI_CH_SELECT (0x60)
#define USE_RMW TUMER (1)
Sendif /* R_APP_CONTF

Figure 14-26 Adding to [r_app_control_cfg.h] File

- Implementation of initialization process
Add the initialization process to the following file:

app\main\r_app_main.c

#if USE_RWM_TUNER

#include “r_aid_tuner_gui.h®
#include “r_aid_auto_identify.h"
#endif

* Function Name main
void main(void)
{

clrpsw_i();
r_app_board ui_led control (STATEMACHINE STATE_STOP);
ics2_init((void®)g_dtc_table, APP_CFG_SCI_CH_SELECT, ICS_INT_LEVEL, ICS_BRR, ICS_INT_MODE);

r_app_main_init_motor_ctrl();

r_app_rmd_ui_init();

#if USE_RMW_TUNER
R_TUNER_InitGUI();
#endif

Figure 14-27 Adding to [r_app_main.c] File
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- Implementation of Tuner function operation controlling process
Add the Tuner function operation controlling process to the following file:

app\main\r_app_main.c

if (MAIN_UI_RMW == g_ul_sw_userif)
{

r_app_rmd ui mainloop();
#if USE_RMW_TUNER
R_TUMER_MainLoop();

#endif

!
else if (MAIN_UI_BOARD g_ul_sw_userif)
{

r_app_board_ui_mainloop();
}

else
{

}

Figure 14-28 Adding to [r_app_main.c] File
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- Implementation of Tuner result setting process
Add Turning result setting process to the following file:

app\rmw\r_app_rmw.c

void r_app_rms_interrupt_handler(wvoid)

{
s_ul_cnt_ics+s;
if (ICS_DECIMATION < s wl _cnt_ics)
{

£ ul _cnt_ics = @;

ics2_watchpoint();

}

if (1 == g ul update param flag)
{
r_app_rm_update_params{);
Wi USE_RMW_TUMER
R_TUNER_SetTuneResult();

#endif

E_ul update_param_tlag = ©;

1

else

{
if (MAIN UL _RMW == g ul sw _userif)
{

r_app_rmw_update_command();

Figure 14-29 Adding to [r_app_rmw.c] File
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- Adding interrupt process

Add the interrupt process to the following three files:
src\Config_ CMTO\Config_ CMTOQ_user.c
src\Config_ MOTOR\Config_ MOTOR _user.c
src\Config_ POE\Config_ POE_user.c

#include “r_app_rms.h"”

Wif USE_RMW_TUNER

#include “r_aid_tuner_gui.h"
#include “r_aid_suto_identify.h
wandif

#if FAST INTERRUPT VECTOR == VECT CMT@_CMI®
#pragma interrupt r_Config CMT®_cmi@_interrupt{wvect=VECT(CMT@,CMI8),fint)

#alse
#pragma interrupt r_Config CMT@_cmi®_interrupt{vect=VECT{CMT®,CMI®))
Bandif
static void r_Config CMTe_cmi@_interrupt(void)
{

™ Start uzer code for F ( '."”: CMTa mid lnterrupt Do not edit omeent generated here
[Wif USE_RMW_TUNER

iF(R_TUMER_IsRunning())

{

R_AID SpeedCtrlISR();

}

else

{

R_MOTOR_SENSORLESS VECTOR SpeedInterrupt{&g st _sensorless wvector};

}
#alse

R_MOTOR_SENSORLESS_VECTOR_SpeedInterrupt(fg st_sensorless_vector);
Wandif

. | 1 user code. T t ed1t comment |'-".-".|‘.-'-: herg ®
}
Figure 14-30 Adding to [Config_CMTO0_user.c] File
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#if USE_RMW_TUMER

#include "r_aid_tuner_gui.h"
#include "r_aid auto identify.h"
#endif

Wif FAST_INTERRUPT VECTOR == VECT_S12AD S128DI

#pragma interrupt r_Config MOTOR_ad_interrupt(vect=VECT(512AD,5124D1),fint)
#alse

#pragma interrupt r_Config MOTOR_ad_interrupt(vect=VECT(S12AD,512ADI})
#andif

static void r_Config MOTOR_ad_interrupt(wvoid)

i
* Start user code for o
#if USE_RMW_TUMER
if(R_TUMER_IsRunning())

Config MOTOR ad interrupt-1. Do not edit comment generated here ®

R_AID CurrentCtrelISR();
}

else

R_MOTOR_SENSORLESS_VECTOR_CurrentInterrupt(&g_st_sensorless_wvector);
}
#else
R_MOTOR_SENSORLESS_VECTOR_CurrentInterrupt(&g_st_sensorless_vector);
#andif
r_app_rmw_interrupt_handler();

* End wser code. Do not edit comsent generated here ®

/™ Start user code for r Config MOTOR ad interrupt-2. Do not edit comment generated here */

*= End wser code. Do not edit comment penerated here *®/

Figure 14-31 Adding to [Config_ MOTOR_user.c] File

#include “r_app_rew.h"

#if USE_RMW_TUNER

#include "r_aid tuner_gui.h"
#include "r_aid auto_identify.h"
#andif

void r_Config_ POE_oeil_interrupt(vodd)

{

" “In:'Pﬁtr' code tor r Config POE oeil interrupt. Do not edit comment penerated here
Wif use_RPW_TUNER

if (R_TUNER_IsRunning())

{
R_AID UserError(l);

1

else

{
R_MOTOR_SENSORLESS _VECTOR OverCurrentInterrupt(fg st sensorless_wvector);
R_Config POE_Stop();
R_Config POE_Start();

}

#else

R_MOTOR_SENSORLESS _VECTOR _OverCurrentInterrupt(fg st_sensorless_wvector);
R_Config POE_Stop();
R_Config POE_Start();

#endif
/* End user code. Do not edit comment generated here */
}
Figure 14-32 Adding to [Config_POE_user.c] File
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- Changing initial value of variable
Change the initial values of the variables in the following file:
src\app\r_app_rmw.c

For the setting values of “g_u2_conf_tool”, refer to Section 2.3.5.

* Global variables
uintls_t g_u2_conf_hw = OxD00S; /" BOSRONDBIOND1008L *
1 USE_FW_TUNER
intl6_t g u?2 conf_sw = Gxd4000; /™ ol100000ada00a000b ™/
intl6_t g u2 _conf_tool = GxD60E; ™ poDBal1epobea00eb "
1@
intle_t g ud_conf_sw = OxO000; f* S000000R0D0000000 "/
intl6_t g_u2_conf_tool = Ox@200; /* B00paa1000000008b */

wintl_t

pui_ul_active pui;
E_ul_cont_sw_ver;

Figure 14-33 Adding to [r_app_rmw.c] File

+ Adding variables and setting macro definitions in Tuner Library

Configure settings according to the pin assignment on your board in the following file:

tuner\r_aid_tuner_gui_user.h

timit Lo

ATDN_CURRENT _OMEGA
AIDU_CURRENT_ZETA
ATDU_SPEED_OMEGA
AIDU_SPEED_ZETA
AIDU_E_0BS_OMEGA
AIDU_E_DBS_ZETA
ATDU_PLL_EST_OMEGA
AIDU_PLL_EST_ZETA
ATDU_INPUT W
AIDU_SPEED_CTRL_PERIOD
AIDU_TNT_DECTMATION
ATD_TNV_INFO_OVERVOLTAGE_TH
AIDU_THV_TNFO_UMDERVOLTAGE_TH
ATDU_TNV_TNFO_PWM_CYCLE_S
AIDU_INV_TNFO_PWM_DEADTIME S
ATDN_CARRIER_SET_BASE
AIDU_DEADTIME_SET

lacro «
#dafing
#define
adufine
#define
wiadyna
#define
#define
#define
#define
#define
#define
#dafing
#define
#dafing
#define
adafine
#define

#define
Blafing

ATDU_INV_INFO_OVERCURRENT _TH
ATDU_TNY_INFO_CURRENT _RANGE

(CURRENT _CFG_OMEGA) * Watural frequency of current loop *

(CURRENT_CFG_ZETA)
(SPEED_CFG_OMEGA)
(SPEED_CFG_TETA)
(CURRENT_CFG_E_0B%_OMEGA)
(CURRENT_CFG_E_OBS_ZETA)
(CURRENT_CFG_IPLL_EST_OMEGA)
(CURRENT _CFG_IPLL_EST_ZETA)
(IWVERTER_CFG_INPUT V)
(SPEED_CFG_CTRL_PERIOD)

(@)
(INVERTER_CFG_OWVERVOLTAGE_LIMIT)
(IMVERTER_CFG_UNDERVOLTAGE LIHIT)
(HOTOR_COMMON_CTRL_PERTODY
(INVERTER_CFG_DEADTIME /1000808 . 8 )
(MOTOR_COMMON_CARRTER_SET_BASE)
(MOTOR_COMMON_DEADTIME_SET)

(5.8F * HMTA_SQAT_2 ™ MOTOR_COMMON_CFG_OVERCURRENT_MARGIN_MULT)

(INVERTER_CFG_ADC_REF_VOLTAGE [/ (IMVERTER_CFG_CURRENT_AMP_GAIM *

#define
#define
wdefine

AIDU_PWM_TIMER_U_REG
ATDU_PWM_TIMER_V_REG
AIDU PWM TIMER W REG

[(MTU3, TGRD) )
{(MTU4, TGRC) )
{(MTU4, TGRDY

#define AIDU TUNE WVOLTERR EMABLE

(true)

INVERTER_CFG_SHUNT_RESIST))

Figure

14-34 Adding to [r_aid_tuner_gui_user.h] File
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14.6.4.7 [RA] Calling Tuner Library Function

- Implementation of initialization process
Add the initialization process to the following file:

src\application\main\mtr_main.c

rstem Includes> , "Project Includes

#include <stdint.h>
#include "mtr_main.h”
#include "hal_data.h”
#include "ics2 RAGT2.h"
#include "r_mtr_ics.h"

/* USE_RMW_TUNER */

#include "r_aid_tuner_gui.h"
#include "r_aid_autc_identify.h"
/* USE RMW TUNER */

Figure 14-35 Adding to [mtr_main.c] File

/* USE_RMW_TUNER */
uintlé_t g_u2_tune_mode = @;
uintlé_t g u2 tune_mode_pre = @3

void rm_motor_driver_cyclic_tuner (adc_callback_args t * p_args);
vold rm_motor_speed cyclic_tuner (timer_callback args_t * p_args);
/* USE_RMW_TUNER */

unction Name : mtr_init
* Description : Initialization for Motor Control
* Arguments 1 None

Return Value : None

void mtr_init(void)

i

int i;

uint8_t ul_conf_motor_type[] = CONF_MOTOR_TYPE;
uintd_t ul_conf_control[] = CONF_CONTROL;
uintd_t ul_conf_inverter[] = CONF_INVERTER;

Figure 14-36 Adding to [mtr_main.c] File

/* Execute reset event */
g motor_sensorless@.p_api-»reset(g motor_sensorlesse.p ctrl);

/* USE_RMW_TUNER */
R_TUNER_InitGUI();

/* USE RMW TUNER */

} /* End of function mtr_init() */

* Function Name : mtr_main
* Description : Main routine for Motor Control
* Arguments : Mone

* Return Value None

void mtr_main(void)

{
/*** select user interfaces ***/
if (g_ul_sw userif != com ul_sw_userif)
Figure 14-37 Adding to [mtr_main.c] File
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- Implementation of Tuner function operation controlling process
Add the Tuner function operation controlling process to the following file:

src\application\main\mtr_main.c

void mir_main(void)

{

! zelect user interfaces
if (g ul_sw_userif |= com_ul_sw_userif)

g ul_sw _userif = com_ul_sw_userif;
if (ICS_UT == g_ul_sw_userif)
{

}

g_ul_mode_system = g_ul motor_status;
}
if (BOARD UI == g ul_sw_userif)
board_ui(); f* Uszer interface control routine *,

else if (ICS UL == g ul_sw_userif)

ics wif); /* User interface using ICS */
/* USE_RMW_TUNER */

R_TUMER_MainLoop();

g_u2_tune_mode = R_TUNER_IsRunning();

if (g w2_tune_mode != g w2_tune_mode_pre)

{

if (g_u2_tune_mode == 1)

g_user_motor_driver_cfg.p_adc_instance->p_api-»callbackSet(g_user_motor_driver_cfg.p adc_instance-»p_ctrl,
ra_motor_driver cyclic_tuner,
&g motor_driverd_ctrl,
&(g_motor_driver®_ctrl.adc_callback_args));
g_user_motor_speed_cfg.p_timer_instance-»p_api-»callbackSet{g_user_motor_speed_cfg.p_timer_instance-»p_ctrl,
rm_motor_speed_cyclic_tuner,
&g_motor_speed@,
&(g_motor_speedd_ctrl.timer_args));
H
else
i
g_user_motor_driver_cfg.p_adc_instance->p_api-»callbackSet(g_user_motor_driver_cfg.p adc_instance-»p_ctrl,
ra_motor_driver cyclic,
&g motor_driverd_ctrl,
&(g_motor_driver@ _ctrl.adc_callback_args));
g_user_motor_speed_cfg.p_timer_instance-»p_api-»callbackSet({g_user_motor_speed_cfg.p_timer_instance-»p_ctrl,
rm_motor_speed_cyclic,
Bg_motor_speedd,
&(g_motor_speedd_ctrl.timer_args));
g_motor_sensorless@.p_spi-rstop(g_motor_sensorless.p_ctrl);

g_uZ_tune mode_pre = g u2_tune_mode;

}
USE RMW TUNER
¥
else
{

Figure 14-38 Add to [mtr_main.c] File
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- Implementation of over current process
Add the over current process to the following file:

src\application\main\mtr_main.c

Functicn Name : g_poe_overcurrent

* Description : POEG2 Interrupt callback functien
* Arguments : p_args - Callback argument

* Return Value : None

void g_poe overcurrent(poeg_callback_args_t *p_args)

/* USE_RMW_TUNER */
if (R_TUNER_IsRunning())

R_AID UserError(l);
}

else

1
if (p_args != NULL)

R_POEG_Reset(g_poegl.p_ctrl);
g_motor_sensorlessB.p_api-rerrorSet(g_motor_sensorless@.p_ctrl, MOTOR_ERROR_OVER_CURRENT_HW);

g_u2_chk_error |= MOTOR_ERROR_OVER_CURRENT_HW;

h
/* USE RMW TUNER */
} /* End of function g_poe_overcurrent */
Figure 14-39 Add to [mtr_main.c] File
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* Changing initial value of variable
Change the initial values of the variables in the following file:
src\application\main\mtr_main.c

For the setting values of “g_u2_conf_tool”, refer to Section 2.3.5.

void mtr_init(woid)

int i;

uintd_t ul_conf_motor_type[] = CONF_MOTOR_TYPE;
uint8_t ul_conf_control[] = CONF_CONTROL;
uint8_t ul_conf_inverter[] = CONF_INVERTER;
E_ul_conf_motor_type_len = CONF_MOTOR_TYPE_LEN;

g_vwl_cenf_control len
g_ul_conf_inverter_len

= CONF_CONTROL_LEN;
= CONF_INVERTER_LEN;

for (1 = @; 1 < g_ul_conf_motor_type_len; i++)

1

g_vl_conf_soter_type[i] = ul_cenf_moter_type[i];

for (i = @; 1 < g_vl_conf_control_len; des)

1

g_ul_conf_control[i] = ul_conf_centrol[i];

}

for (i = @; 1 ¢ g vl_conf_inverter_len; i++)

{

g_ul_conf_inverter[i] = ul_conf_inverter[i];

il sanf i = Sa8.
f* USE_RMW_TUNER */
Eu2_conf_sw = @uddda;
g_u2_conf_tool = @wxecea;
* USE RMW_TUMER *

motor_fsp_init();
software_init();

Figure 14-40 Add to [mtr_main.c] File

+ Adding variables and setting macro definitions in Tuner Library

Configure settings according to the pin assignment on your board in the following file:

src\application\tuner\r_aid_tuner_gui_user.h

Macro definitions[)

#define AIDU_CURRENT_OMEGA (g_user_motor_current_extended_cfg.p_design_par
#define ATDU_CURRENT_ZETA (g_user_motor_current_extended cfg.p_design_par
s#tdefine AIDU SPEED_OMEGA (g_user_motor_speed_swxtended_cfg.d_param.f_spee
#define AIDU_SPEED_ZETA (g user_motor_speed_extended cfg.d param.f_spee
w#define ATDU_E_OBS_OMEGA (g_uzer_motor_sstimate_extended_cfg.f_e_obs_ome
#define AIDU_E_OBS_ZETA (g_user_motor_estimate_extended cfg.f_e_obs_zet
#define AIDU_PLL_EST_OMEGA (g_user_motor_estimate_extended_cfg.f_pll est_a
#define AIDU_PLL_EST_ZETA (g_user_motor_estimate_extended cfg.f_pll est z
#define AIDU_INPUT_V (g_user_motor_driver_extended_cfg.mod_param.fa_
stdefine AIDU SPEED _CTRL_PERIOD (g_user_motor_speed_ewtended cfg.f_speed ctrl p
#define AIDU_INT_DECIMATION (@)
#define ATDU_INV_INFO_OVERVOLTAGE_TH (g_user_motor_sensorless_extended_cfg.f_overvol
#define AIDU_INV_INFO_UNDERVOLTAGE_TH (g_user_motor_sensorless_extended cfg.f_lowvolt
#define AIDU_INV_INFO_PWM_CYCLE_S (g_user_motor_current_extended_cfg.f_current_ct
stdefine AIDU_INV_INFO_PWM_DEADTIME_S (g_user_motor_driver_extended cfg.ul deadtime/1
#define AIDU_CARRIER_SET_BASE (g_user_motor_driver_extended_cfg.uZ_pwm_timser_
trdefine AIDU DEADTIME SET (g_user_motor_driver_extended cfg.u2_pwm_timer_
#define ATDU_INV_INFO_OVERCURRENT _TH (g_uzer_motor_sensorless_extended _cfg.f_overcur
#define AIDU_INV_INFO_CURRENT_RANGE (g_user_motor_driver_extended cfg.f_current_ran
#define AIDU_PWM_TIMER_U_REG (B(R_GPT4->GTCCR[2]))
#define AIDU_FiWM_TIMER_V_REG (B(R_GPTS->GTCCR[2]))
#rdefine AIDU_PWM_TIMER_W_REG (&(R_GPTE->GTCCR[2]))
#define AIDU_TUNE_VOLTERR_EMABLE (true)
Figure 14-41 Adding to [r_aid_tuner_gui_user.h] File
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14.6.4.8 Coding User-implemented Functions

It is necessary to set user-implemented functions so that Tuner Library can access peripheral functions. Tuner
Library accesses the peripheral functions from the function pointers of the configured user-implemented
functions. Code the process of the user-implemented function in [r_aid_tuner_gui_use.c] file. If the sample
code is changed, change the part written in bule in the table according to the change.

Table 14-10 User-Implemented Function List [1/6]

VW

Function name Argument Type Description Function pointer variable
name
aid_mtr_inv_set_u float f4_duty_u : U-phase void Sets PWM duty g_fp_aid_internal_inv_set_

duty

float f4_duty v :

V-phase duty

float f4_duty_w : W-phase

duty

void aid_mtr_inv_set_uvw(float f4_duty_u, float f4_duty_v, float
f4_duty_w)
{

R_MOTOR_DRIVER_BldcDutySet(g_st_sensorless_vector.p_
st_driver, f4_duty_u, f4_duty v, f4_duty w);

uvw

}
aid_mtr_inv_get_ float *f4_duty_u : U-phase void Acquires the actual -
uvw duty duty cycle for PWM

float *f4_duty_v : V-phase output

duty

float *f4_duty_w : W-phase

duty

void aid_mtr_inv_get_uvw(float *f4_duty_u, float *f4_duty v,

float *f4_duty_w)

{

*f4_duty_u = 1.0f - (((float)AIDU_PWM_TIMER_U_REG -
((float)AIDU_DEADTIME_SET * 0.5f) - 1.0f) /
(float)AIDU_CARRIER_SET_BASE);

*f4_duty_v = 1.0f - (((float)AIDU_PWM_TIMER_V_REG -
((float)AIDU_DEADTIME_SET * 0.5f) - 1.0f) /
(float)AIDU_CARRIER_SET_BASE);

*f4_duty_w = 1.0f - (((float)AIDU_PWM_TIMER_W_REG -
((float)AIDU_DEADTIME_SET * 0.5f) - 1.0f) /
(float)AIDU_CARRIER_SET_BASE);

}
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Table 14-11 User-Implemented Function List [2/6]

Function name Argument Type Description Function pointer variable name
aid_mtr_get_current_iuiw float void Acquires U-/W- g_fp_aid_internal_get_current_iuiw
*f4 ju_ad: phase current
U-phase value
current Constantly
float called during
*f4_iw_ad: identification to
W-phase acquire the
current latest value

void aid_mtr_get_current_iuiw(float *f4_iu_ad,
float *f4_iw_ad)
{

r_mtr_adc_tb st ad_data;

g_st_sensorless_vector.p_st_driver-
>ADCDataGet(&st_ad_data);

*f4 ju_ad =
(MOTOR_MCU_CFG_ADC_OFFSET -
st_ad_data.u2_iu_ad) *
g_st_sensorless_vector.p_st_driver-
>f4_ad_crnt_per_digit;

*f4 iw_ad =
(MOTOR_MCU_CFG_ADC_OFFSET -
st ad_data.u2_iw_ad) *
g_st_sensorless_vector.p_st_driver-
>f4_ad_crnt_per_digit;

}

aid_mtr_get_vdc - float : Acquires supply g_fp_aid_internal_get_vdc
Supply voltage value.
voltage Constantly
called during
identification to
acquire the

latest value

float aid_mtr_get_vdc(void)

{
r_mtr_adc_tb st_ad_data;
float temp_vdc;

g_st_sensorless_vector.p_st_driver-
>ADCDataGet(&st_ad_data);

temp_vdc = st _ad data.u2 vdc ad *
g_st_sensorless_vector.p_st_driver->
f4_ad_vdc_per_digit;

return (temp_vdc);
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Table 14-12 User-Implemented Function List [3/6]

controllable with function
aid_mtr_inv_set_uvw into DRIVE
mode

Called at START ID

void aid_mtr_ctrl_start(void)

{
R_MOTOR_DRIVER_BldcDutySet(g_st_sensorless_vector.p_s
t_driver, 0.5f, 0.5f, 0.5f);

R_MOTOR_DRIVER_PWMControlStart(g_st_sensorless_vecto
r.p_st_driver);

Function name Argument Type Description Function pointer variable
name
aid_mtr_ctrl_start - void Transits PWM output that is g_fp_aid_internal_ctrl_sta

rt

aid_mtr_ctrl_stop

- | void | Transits mode from DRIVE to STOP

void aid_mtr_ctrl_stop(void)

{
R_MOTOR_DRIVER_PWMControlStop(g_st_sensorless_vecto
r.p_st_driver);

R_MOTOR_DRIVER_BldcDutySet(g_st_sensorless_vector.p_s
t_driver, 0.5f, 0.5f, 0.5f);

g_fp_aid_internal_ctrl_sto
p

}
aid_mtr_clear_oc - void Clears forced shutdown flag at g_fp_aid_internal_clear_
_flag overcurrent detection oc_flag
void aid_mtr_clear_oc_flag(void)
{
R_Config_POE_Stop();
R_Config_POE_Start();
}
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Table 14-13 User-Implemented Function List [4/6]

Function name Argument Type Description Function
pointer variable
name
rmw_apply_identified_params - void Sets RMW parameters -

void rmw_apply_identified_params(void)
{

st_aid_id_setting_t id_setting;

float ia_max;

float va_max;

R_AID_GetIDSetting(&id_setting);

com_f4_nominal_current_rms =
id_setting.f4_rated_current;

ia_max = com_f4_nominal_current_rms *
(AIDU_SQRT_3/AIDU_SQRT_2);

va_max = AIDU_INPUT_V * (AIDU_SQRT_3/
AIDU_SQRT_2) * AIDU_FLOAT_0_5 * AIDU_FLOAT_0_9;

com_u2_mtr_pp = id_setting.u2_num_pole_pairs;

com_f4_mtr_r=qui_f4 r;

com_f4_mtr_Id = gui_f4_Id;

com_f4_mtr_Iq = gui_f4_Iq;

com_f4_mtr_m = gui_f4_ke;

com_f4_mtr_j = gui_f4_j;

com_f4_max_speed_rpm = (va_max / gui_f4_ke)/
(float)com_u2_mtr_pp / AIDU_TWOPI * AIDU_FLOAT_60_0;

com_f4_overspeed_limit_rpm = com_f4_max_speed_rpm
* AIDU_FLOAT_1_5;

com_f4_ol_ref_id =ia_max * AIDU_FLOAT_0_8;

com_f4_id_down_speed_rpm = AIDU_FLOAT 0 3*
com_f4 max_speed_rpm;

com_f4_id_up_speed_rpm = AIDU_FLOAT_0_2*
com_f4_max_speed_rpm;

com_f4_ref speed rpm = com_f4 _max_speed _rpm/ 2;

com_u1_enable_write A= 1;

}

rmw_apply_reset

- | void | Resets RMW parameters

void rmw_apply_reset(void)
{

com_u1_system_mode =
STATEMACHINE_EVENT_RESET;
}
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Table 14-14 User-Implemented Function List [5/6]

Function name

Argument Type Description

Function pointer
variable name

mtr_ics_1_parameter

- void Reflects settings in Easy tab of Tune
window

void mtr_ics_1_parameter(void)

{

uint8_tu1_temp;

/* for 1 parameter */
u1_temp = gui_u1_active_gui & 0x04;
if ((0x04 == u1_temp) && (AIDU_1_PARAMETER_SET ==
gui_u1_flag_tune_mode))
{
if (qui_u1_flg_1para_init I= AIDU_1_PARAMETER_SET)
{
gui_f4_1para_speed_omega = AIDU_SPEED_OMEGA;
gui_u1_flg_1para_init = AIDU_1_PARAMETER_SET;

if (qui_f4_slide_parameter > 100.0f)

{
gui_f4_slide_parameter = 100.0f;
}
else if (Qui_f4_slide_parameter < 0)
{
gui_f4_slide_parameter = 0.0f;
}

com_f4_current_omega_hz
AIDU_CURRENT_OMEGA;

com_f4_current_zeta =
AIDU_CURRENT_ZETA;

com_f4_speed_omega_hz =1.0f +
((gui_f4_1para_speed_omega - 1.0f) * 2) * gui_f4_slide_parameter /
100.0f;

com_f4 speed zeta =
AIDU_SPEED_ZETA,

com_f4_e_obs_omega_hz =
AIDU_E_OBS_OMEGA;

com_f4_e_obs_zeta =
AIDU_E_OBS_ZETA;

com_f4_pll_est_omega_hz =
AIDU_PLL_EST_OMEGA;

com_f4_pll_est_zeta =
AIDU_PLL_EST ZETA;

}
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Table 14-15 User-Implemented Function List [6/6]

Function name

Argument Type Description

Function
pointer
variable
name

aid_mtr_ics_interrupt

- void RMW interrupt
process

void aid_mtr_ics_interrupt(void)
{
if (R_TUNER_GetFlugReset() == AIDU_FLUG_RESET_MDOE1)
{
com_u1_system_mode = STATEMACHINE_EVENT_RESET;
R_TUNER_SetFlugReset(AIDU_FLUG_RESET_MDOEZ2);

}

aid_mtr_get_inv_info

st_aid_inv_info_t* st inv_info : inv info void Acquires inverter

structure pointer information

void aid_mtr_get_inv_info(st_aid_inv_info_t* st_inv_info)
{

st_inv_info->duty_min = AIDU_INV_INFO_DUTY_MIN;

st_inv_info->duty_max = AIDU_INV_INFO_DUTY_MAX;

st_inv_info->overcurrent_th =
AIDU_INV_INFO_OVERCURRENT_TH;

st_inv_info->overvoltage_th =
AIDU_INV_INFO_OVERVOLTAGE_TH,;

st_inv_info->undervoltage_th =
AIDU_INV_INFO_UNDERVOLTAGE_TH;

st_inv_info->pwm_cycle_s =
AIDU_INV_INFO_PWM_CYCLE_S;

st_inv_info->pwm_deadtime_s =
AIDU_INV_INFO_PWM_DEADTIME_S;

st_inv_info->pwm_Isb =1.0f/
(float)AIDU_CARRIER_SET_BASE;

st_inv_info->current_Isb =
AIDU_INV_INFO_CURRENT_RANGE /4096; /* Full current range /
ADC max digits */

}
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14.6.4.9 Building Sample Code

After completing the change, build the sample code by following the steps below and confirm that no error
occurs.

File Edit Source Refactor Mavigat] o Renesas Views Run Window Help
o % ~ m iy e Q- Open Project
Close Project

45 Project Explorer =

1 —I L:-E H][ZE[_MEB)L_H{IW'I_SPH_[ES_FGC_EZS_I_,,'l., Build All Ctrl+Alt+E

Build Configurations ¥

3 = BuildProject CiivE
Build Werking Set »
Clean...

Build Automatically

Build Targets ¥
C/C++ Index »
E Update All Dependencies Alt+D

Figure 14-42 Building Sample Code

'Build complete.’

©8:32:57 Build Finished. @ errors, 1 warnings. (took 1s.306ms)

Figure 14-43 Result of Building Sample Code

If an error occurs, check the file that has been added or the code that has been added or changed with the
steps in Section 14.6.4.3 and after.
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15.Tuner Tool (for RL78)

15.1 Overview

This Section explains the method how to use the tuning function for RL78 Micro Controller. This function
automatically measures specific parameters (e.g., resistance, inductance) of a motor (permanent magnet
synchronous motor) and adjusts parameters which are required to sensorless vector control.

This function is effective with a target hardware which is downloaded support software in CPU. In that case,
when “Renesas Motor Workbench” is connected, “Tuner” icon appears in “Main Window”.

Note : This tool is not guaranteed to work effectively for all motor.

15.2 Features

+ Automatic measurement of motor parameters and design internal parameters for motor control
according to these measured parameters.

+  Tuning results (measured parameters) can be output as a PDF report or as a header file in the Renesas
control program.

. User can perform simple and basic moving test of the motor with measured parameters.
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15.3 Window Structure

The window structure of Tuner tool is shown below.

Selection of project Input parameters

@ i =
) ProjectFile el @] = N
ew Mtor
Project File —_— Name (TG 55L KA Vanutacure [Tsukasa mport Data
o Sip Tuning lput ke Unit seectUnt =
New Open Save Save As Rated Crrent o w
Pole s > E
Rated Speed 20| iem solt
ORI
Resstance s
D-ats ke oozttt
G ocoats 1 -
ivere Boad
Nome | MCEK_ISHNT Manutocturer Renesas mport Data
Paameter vl Unik Gak
et Vomoge ™
S t a rt Deadtime T s
Curent ange - cag
Results of measurement e
Coren it ro—
Ouentage it w
Undenotag Limit B v
@cupatineon Bl s Pre s e comm ] .
Mode | Inverer | Motor | Contol | PUScalng | Quaue | adiust »sun
Parametsr Vae Urit Note -
Resistence 8770535 ol -
D-ats Induciarce 00089 H
Q-ais Inductanca 00045 1 : Test Of motor action
BaccEMF Constant 0022 V-sfad Outout Header File
Rocornertia 00000221 Kgn2/ad)
Fiction Cosficent 0 Oder) 0002728621 Kgmazishl ==t - =
Friction Coefficent (1t Ordar) 0000001756377 [kg-mrAZirad/s)] Reset R Steady State(Scalel) | Steady State(Scale2)
It Festion Detection IFD for Slent Motar Run
Threshold Current for Angle at IPD (Saiiency) 0168 ] = R —
Threshold Count for Angle at IFD (Saliency] 1022 fenTRX] Step ResperselSpesd) it
Discharge Count for Angle 2 IPD (Saliency] 20 [cnsiNOP]]
= StepResponseiCuren) it
Threshold Curtentfo 2oleity 3t IPD Galiens)) 0294 W
Threshod Count for Folarty st PD (Slency) 600 TR = n
Parameter Set

Memery

Vou ca seect oy ons Vi,

. OverShoot 1006042  [rpm]
Edit
” Memory3

Output

Report
epo Header File

Reset

Run. “Steady State(Scale)

Dialog of output . )
Report of parameters a header file Reset Edit of moving sequence

- Browse For Folder % € Tuner Reset x & Seuence e X
Drive Test
Please Select Save Folder
Function Start Test
ALL Reset Parameter CalcValue  User Input User Input Value Unit
v | Work ~ Reference Speed | 2650 | I
Error Reset eference Speet frpm]
e ~ [ | TestFolder Acceleration 1677885 [ s
o Pt tame e 30 Test]
I . = Steady State Test
CE Test2
T3 Parameter  CalcValue User Input User Input Value Unit
w B Drive Speed 2650 I
2 Testd Initialize all
o = Tests.
Testh
s Tet7 Speed Start Test Steady State Test
u u Test /
i v = (-
o w Testd
| 1 M - 7
| L. . Test10 v Orie Speet
npt Here Set ™ Acceleration
Make New Folder Cancel
Time
set || Cancel |
oupt 16 Next (Cancel)

Figure 15-1  Tuner tool window
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15.4 Operating procedure

15.4.1 Preparation

i. Download supported software

Please download the MOT file which supports “Tuner function” into the CPU.

. ** MCEK_LESS_FOC_APM_V***.mot

ii. Launch “Renesas Motor Workbench”

Click the short-cut icon on the desktop to start “Renesas Motor Workbench”.

®

File ' Option  Help

Connection

@ oM v Clock
Status

A
';&EIFIEEEB 'H,tﬂ_ii!ll Configuration
LV OTKBENEH] o

Motor Type
Control

Inverter

File Information

RMT File

Map File

Select Tool

Figure 15-2 Start of “Renesas Motor Workbench”
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iii. Read the RMT file
Read the RMT file supported “Tuner function”.
« *** MCEK _LESS _FOC_APM_V***.rmt

File Information

RMT File ~ ——--

Map File i ahliis

¥

File Information

RMT File RL78G24_MCEK_LESS FOC_APM_V100.rmt 03/11/2024 18:51:24

Map File RL78G24_MCEK_LESS_FOC_APM_V100.map 02/19/2024 14:57:56

Figure 15-3 Read the RMT file

iv. Select valid connection

Select valid connection (COMx) from pull down menu. If the connection is established, the configuration data
are displayed on “Configuration”.

Connection

COM v Clock
COM4

Status OffLineMode

»

Configuration

CPU R7F101GL

Motor Type Brushless DC Motor

Control Software for Tuner(Speed control)
Inverter Renesas (LV)

Figure 15-4 Select connection
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15.4.2 Automatic measurement
15.4.2.1 Start Tuner function

Select “Tuner” icon and click. Then, the window changes to “Tuner for RL78” display.

File Option Help
Connection File Information
com coma v Clock RMT File  RL78G24_MCEK_LESS_FOC_APM_V100.rmt  03/11/2024 18:51:24
Status Connect -- USB YY7JL 7/NA A Map File  RL78G24_MCEK_LESS_FOC_APM_V100.map  02/19/2024 14:57:56

Select Tool

Configuration

o RrFonGL Icon of “Tuner”
Motor Type Brushless DC Motor
Control Software for Tuner(Speed control)
Inverter Renesas (LV)
File Help. T Main Window
® sle=
Project File
New open E Save A
© inputWindon =
Motor
Manutacturer | Tsukasa Impert Data
Skip Tuning InputVaive_ Uit sele =
0i2 [0
2
250 trom) s
SR
s m
oozt 1l
oo0a3ts 1l
Inverter Board
Name MCEK_1SHUNT Manufacturer | Renesas Impert Data
Parameter Input Vae Unit Gale
[
 En— )
0 ) [
i [ Gl
"
v
v
o0 w0
» Start

Figure 15-5 Start “Tuner function”

Input Window and Project File window are displayed. Project File window is always displayed. About the
function, please refer to “15.5.1 Management of project files”.

€3 Project File =] = | =
Project File - -
New Open Save Save As
Figure 15-6 Project File window
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15.4.2.2

Input parameters for automatic measurement

When you start “Tuner”, the Input window will be displayed.

Input the name of motor
and motor manufacturer.

& Input Window

Motor

Input the name of inverter
board and its manufacturer.

.I Name | TG 55L KA Manufacturer | Tsukasa l Import Data
Parameter Skip Tuning] Input Value [{Unit U~
Rated Current 02 i
Pole Pairs. 2 d
Rated Speed 2650 [rpm] Select
Motor Wire Connection STAR
Resistance 9.125 @]

D-axis Inductance 0.003844
Q-axis Inductance 0004315 JiH)
Inverter Board

* Name MCEK_TSHUNT Manufacturer | Renesas || import Data
Parameter Input Valuel| Unit Calc
Input Voltage 21 m
Desdtime 1 sl
Current Range 10 A Calc
Vdc Range 111 Calc
Current Limit 15 .[D:\ ]
Overvoltage Limit 28 w
Undervoltage Limit 12 U]

Phase Shunt Regsistance 001 101

P start

Input motor parameters
according to the specification.

Input parameters which are
no need to be measured.
And check the box.

Input inverter board’s
parameters according to the
specification.

Figure 15-7 Input window

User can input the parameters which are uses to measurement. About input parameters, please refer to

Table 15-1

“Specific Inverter Parameter” in detail.

List of required fields in “Specific Motor Parameters” and Table 15-2 List of required fields in

Parameters for which “Skip Tuning” is not checked will be measured automatically.

If “Skip Tuning” is checked, the parameter is not measured automatically, and the value entered in “Input

Value” is used.

User can use previously saved parameters by loading a project file by the “Import Data” button.

*In the current version, only default values are available for inverter parameters, and changing values is not

supported.
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Motor

Mame | TG_55L KA

Manufacturer | Tsukasa

Input the name of motor and
motor manufacturer.

/Skip Tuning Input Value Unit

Import Data

Pole Pairs
Rated Speed
Motor Wire Connection

Resistance

e e Lol

When the parameter is no need to be
measured, input value and check the box.

Rotor Inertia

Friction Coefficient (0th Order)
Friction Coefficient (15t Order)

oA Al Input mandatory motor
- / parameters.
2650 [rpm] Select
STAR -
9.125 (9]
0.003844 [H]
0.004315 [H]
\ 0.02144 [V-s/rad]
0.00000205 | [kg-m~2/(rad*2)]
0.002748 [kg-m~2/(rad-s"2)]
0.000001873] [kg-m~"2/(rad2-5)]
Initial Position Detaction (IPD) - -

Figure 15-8 Mandatory required fields of “Specific Motor Parameters”

Table 15-1 List of required fields in “Specific Motor Parameters”
Item Content Required Input /
Measurement
Motor Name Motor name Required Input

Motor Manufacturer

Manufacturer name

Required Input

Rated Current

Rated current [A]

Required Input

Pole Pairs

Pole pairs

Required Input

Rated Speed

Rated speed [rpm]

Required Input

Motor Wire Connection

Select from “STAR”, “DELTA” and “Not Set”

Required Input

Resistance Resistance [Q] Measurement
d-axis inductance d-axis inductance [H/rad] Measurement
g-axis inductance g-axis inductance [H/rad] Measurement
Back-EMF Constant Induced voltage constant [V -s/rad] Measurement
Rotor Inertia Rotor inertia [kg-m”*2/(rad"2)] Measurement
Friction Coefficient (Oth Order) | Friction coefficient (Oth order) [kg-m"2/(rad-s"2)] Measurement
Friction Coefficient (1st Order) | Friction coefficient (1st order) [kg-m*2/(rad*2-s)] | Measurement
Initial Position Detection (IPD) | Initial position detection Measurement
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Inverter Board

Manufacturer  Renesas

/ Name MCEK_1SHUNT | Import Data

Input Value Unit Calc
Input the name of inverter 24 v
board and its manufacturer. 1 [us]
5 10 [A] Calc
Wdc Range 111 vl CaIc
Current Limit 45 [A] Input inverter board’s parameters
Overvolte (7t 2 V according to the specification.
Undervoltage Limit 12
Phase Shunt Resistance 0.01 [
Phase Current Amplification Gain 50
DC Link Shunt Resistance 0.01 []
DC Link Current Amplification Gain 50 -
Boot Strap Capacitance Charge Time Couj 150 [ent(NOP)]
Bypass Capacitance Charge Time Countel| 350 [ent(NOP)]

Figure 15-9 Required fields of “Specific Inverter Parameter

Table 15-2 List of required fields in “Specific Inverter Parameter”

ltem

Content

Inverter Name

Inverter board name

Inverter Manufacturer

Manufacturer name

Input Voltage Main line voltage [V]

Deadtime Deadtime [usec]

Current Range Maximum current of circuit [A]

Vdc Range Maximum voltage able to detect by the circuit [V]

Current Limit

Limit of current [A]

Overvoltage Limit

Limit of main line voltage [V]

Undervoltage Limit

Limit of low voltage [V]

Phase Shunt Resistance

Resistance of shunt [Q]

Phase Current Amplification Gain

Amplification gain of phase current

DC Link Shunt Resistance

Resistance of DC link shunt [Q]

DC Link Current Amplification Gain

Amplification gain of DC link current

Boot Strap Capacitance Charge Time Counter

Counts to wait the charge of boot strap capacitance

Bypass Capacitance Charge Time Counter

Counts to wait the charge of bypass capacitance
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15.4.2.3 Perform automatic measurement

Click “Start” button to start automatic measurement. The progress bar will be displayed as the process
progress while automatic measurement. After the completion, Output Window will appear.

€ Input Window 53 ) Input Window £
Motor Motor
Name TG_55L_KA Manufacturer | Tsukasa Import Data Name TG_55L_KA Manufacturer  Tsukasa
Parameter Skip Tuning Input Value  Unit Select U = Parameter Skip Tuning Input Value Unit Select U =
Rated Current 042 " Rated Current 0.42 Al
Pole Pairs 2 - Pole Pairs 2 -
Rated Speed 2650 [rpm] Select Rated Speed 2650 [rpm]
Motor Wire Connection STAR - Meotor Wire Connection STAR -
Resistance 9.125 «Q Resistance 9.125 ©
D-axis Inductance 0.003844  [H] D-axis Inductance 0.003844  [H]
Q-axis Inductance 0.004315 H] - Q-axis Inductance 0.004315 [HI -
Inverter Board Inverter Board
Name MCEK_TSHUNT Manufacturer Renesas Impart Data Name MCEK_1SHUNT Manufacturer Renesas
Calc - Parameter Input Value  Unit Calc =
H Input Volt 24
Click to start TR v
Deadtime
measurement. Gale Current Rangs s
— Fr— Progress bar is displayed
Curent Limit 45 " Sument Lork during measurement
Ovenvoltage Limit 28 M Overvoltage L :
Undervoltage Limit 12 \2] Ur e u ToT
Phase Shunt Regsistance 0.01 ()] - Phase Shunt Regsistance 0.01 Q] -
M siop
Getting Parameters... Rotor Inertia

Figure 15-10 Automatic measurement
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€ Output Window == EcR(IP]
Mode Inverter Motor Cantrol PU Scaling Q Value Adjust
Parameter Value Unit Note Report
Resistance 8.770535 (9] &
D-axis Inductance 0.0039 [H]
Q-axis Inductance 0.0045 [H]
Back-EMF Constant 0.022 (V-s/rad] fuipulibicaHcakilc
Rotor Inertia 0.0000021 [kgm*2/rad]
Friction Coefficient (Oth Order) 0.002728621 [kg-m#2/s42]
Friction Coefficient (1st Order) 0.000001766371 [kg-m*2/(rad/s)] Reset
Initial Position Detection IPD for Salient Motor
Threshold Current for Angle at IPD (Saliency) 0.168 1Al EENEdet Edit
Threshold Count for Angle at IPD (Saliency) 1032 [ent(TRX)] Step Response(Speed)  Edit
Discharge Count for Angle at IPD (Saliency) 460 [ent(NOP)]
; : Step Response(Current), Edit
Threshold Current for Polarity at IPD (Saliency) 0.294 [A]
Threshold Count for Polarity at IPD (Saliency) 600 [ent(TRX)] = Run
4 »
Parameter Set

Figure 15-11 Output Window

If an error occurs during automatic measurement, an error window will be displayed. Then, check the error
message, and click the “OK” button. When recovering from an error, please click “Reset” button.

If you want to stop the function during automatic measurement, click the “Stop” button.

Error window

 Input Window =
X Motor
Name TG_S55L_KA Manufacturer  Tsukasa Import Data
Error Parameter Skip Tuning Input Value  Unit Select U ~
Rated Current 042 1A
Pole Pairs 2
Rated Speed 2650 [rpm] Select
[Message] . i i Motor Wire Connection STAR
An error occurred while writing Skip Tuning, Resistance 9125 1
[Selution] D-axis Inductance 0003844 [H]
Please check the board and try again. Q-axis Inductance 0004315 [H]
[Message Code]
6-3-11 Inverter Board
Name | MCEK_1SHUNT Manufacturer | Renesas Import Data
Parameter Input Value Unit Calc
After checking the error, MR Z M
Deadtime 1 [us)
q “ ”
Current Range 10 A Calc
click “OK” button. Comen s - —
Current Limit 45 A
| Overvoltage Limit 28 ™M
Undervoltage Limit 12 ™M
QK Cancel Phase Shunt Regsistance 001 [
. “ ”
Click “Reset” button

to recover from the error.

Figure 15-12 Error message (an example)
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15.4.3 Design of parameters

15.4.3.1

Confirmation of automatic measurement results

The results of automatic measurement are displayed on Tune Result tab of Output Window.

€ Output Window

Mode | Inverter = Motor

Control PU Scaling

Q Value Adjust

Parameter
Resistance
D-axis Inductance

Q-axis Inductance

Back-EMF Constant

Rotor Inertia

Friction Coefficient (Oth Order)

Friction Coefficient (15t Order)

Initial Position Detection

Threshold Current for Angle at IPD (Saliency)
Threshold Count for Angle at IPD (Saliency)
Discharge Count for Angle at IPD (Saliency)
Threshold Current for Polarity at IPD (Saliency)
Threshold Count for Polarity at IPD (Saliency)

4

Value

8.770535
0.0039

0.0045

0.022
0.0000021
0.002728621
0.000001766371
IPD for Salient Motor
0.168

1032

460

0.294

600

Unit Note
]

[H]

[H]

[V-s/rad]

[kgm*2/rad]
[kg-m~*2/542]
[kg-m~2/(rad/s)]

[Al
[ent(TRX)]
[cnt(NOP)]
[A]
[ent(TRX)]

Parameter Set

Output Header File

Reset

Drive Test Edit
Step Response(Speed)  Edit

Step Response(Current) Edit

Run

Figure 15-13 Tune Result tab
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15.4.3.2

Change parameters

Values which are calculated from automatic measurement are stored in “Value” column of “Inverter”, “Motor”,
“Control”, “PU Scaling”, “Q Value”, and “Adjust” tabs. The values of the parameters boxed in blue can be edited
by user. By clicking the “Parameter Set” button, they can be reflected to the corresponding variables in the
program written to the microcontroller. Some parameters are not reflected in the program, but they will be
reflected in the output of the header file.

€3 Output Window

Tune Result Mode m Motor Control PU Scaling Q Value Adjust

Parameter

Value

Unit Calc

Inverter Name

MCEK_15HUNT

Inverter Manufacturer
IP_DEADTIME
IP_CURRENT_RANGE
IP_VDC_RANGE
IP_INPUT_V
IP_CURRENT_LIMIT
IP_OVERVOLTAGE_LIMIT
IP_UNDERVOLTAGE_LIMIT

IP_DC_SHUNT_RESISTANCE
IP_DC_AMPLIFICATION_GAIN
IP_BSC_CHARGE_CNT

Renesas

1

[ps]

10

[A] Calc

111

0 e

24

4.5

[A]

28

12

0.01

V]

0]

150

[cnt(NOP)]

Output Header File

Reset

Drive Test Edit
Step Response(Speed)  Edit

Step Response(Current) Edit

Run

Figure 15-14 Inverter tab
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15.4.3.3 Edit control mode

User can edit control mode in Mode tab. Control mode settings are not reflected to program by clicking the
"Parameter Set" button. The set value will be output to the header file.

€3 Output Window [r=E] 2=
Tune Result m Inverter Motor Control PU Scaling Q Value | Adjust
Parameter Value Caution Report
Current Detection Method 1 Shunt Please note that if Current Detej
Deadtime Compensation Enable
Speed LPF Enable
Current LPF Ig Disable Output Header File
Current LPF Id Disable
Modulation Method Third Order Wave Addition
Preparation for start-up IPD for Salient Motor Reset
MTPA and Field-Weakening Enable
Open-Loop Damping Enable Drive Test Edit
Current Compensation for 2-Phase Duty Cross [ Enable Step Response(Speed)  Edit
Open-Loop to Closed-Loop Switch Control Disable
: Step Response(Current] Edit
Disturbance Suppression Disable

Run
4 »

Parameter Set

Figure 15-15 Mode tab
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15.4.4 Drive Test

Drive Test includes “Startup and steady state drive”, “Step response (speed)”, and “Step response
(current)”. User can select which test shall be performed and selected tests are performed continuously.

Wave form is displayed automatically with 15.4.4.1, 15.4.4.2, and 15.4.4.3. Sometimes wave form isn’t
displayed completely correspond to connected motor. In that case, user can edit the settings of wave form
display with “Scope Channel Info” window. The window can be displayed by clicking “View Open” button.

* The motor may not rotate properly during the Drive Test. If you feel that the motor is driving abnormally,
immediately stop the motor by pressing the “Stop” button on the Output Window.

* If the starting time of the motor is long, the waveform of the starting test may not fit on the time scale, and
subsequent driving tests may not be executed properly. Also, when a drive test is executed two or more
times, the waveform will be displayed with the same vertical axis scale and offset as the first time.

15.4.4.1 Start up and steady state drive

User can confirm the wave form at start up and steady state by perform “Drive Test”. Check the “Drive Test”
check box (1) on Output Window. After that, click the “Run” button (2) to display the Scope window.

* If user check the check box other than “Drive Test”, other tests are performed continuously.

@ Scope = ]
OUtpUt Window 50| Steady State(Scalel) | Steady State(Scale2)

1 ——Iv' Drive Test I Edit

Step Response(Speed) | Edit

AN A e A A A

Step Response(Current) Edit

Id_ref[A]
ol

Memory

2 Run

Memory1

Item Value Unit

OverShoot  100.6042 [rpm]

Memory2

Operation
Memory3

Run... “Steady State(Scale)”
T ———

Figure 15-16 Drive Test (start up and steady state drive)

If user want to change test conditions, click “Edit” button. Then, Sequence Edit form window is displayed.
Please input desired value and push “Set” to change.
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I:I Step Response(Speed)

Run

Step Response(Current) Edi ;

Output Window & sequence £
Drive Test
+ Drive Test sart Test

Parameter

CalcValue  User Input User Input Value Unit

Reference Speed I o
Acceleration N orm/ms]
Steady State Test

Parameter  CalcValue User Input User Input Value Unit

Drive Speed 2650 [ I

When the “Edit” button is clicked,
the “Sequence Edit” window
corresponding to the item is displayed.

Time

I Set ICance\

Figure 15-17 Sequence Edit form
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15.4.4.2 Step Response (Speed)

User can confirm the step response(speed) by following action. Check the “Step Response(Speed)”’ check
box (1) on Output Window. After that, click the “Run” button (2) to display the Scope window.

& Scope = le] =
Output Window Fp—
Drive Test Edit
1 » Step Response(Speed)| Edit

Step Response(Current) Edit

Memory

RESET
< > You can select only one View.

Memory1
2 Run —_— e
QOverShoot 60.1685 [rpm]
SettlingTime 14.4000 [ms]

Memory2

MemorySave | Memo

Operation

Memory3

View Open Memory Save Memo

All measurements are complete.

Figure 15-18 Step Response (Speed)

R21UZ0004EJ0411 Rev 4.11 Page 243 of 313



Renesas Motor Workbench 3.2.1 15. Tuner Tool (for RL78)

15.4.4.3 Step Response (Current)

User can confirm the step response(current) by following action. Check the “Step Response(Current)” check
box (1) on Output Window. After that, click the “Run” button (2) to display the Scope window.

@ scope e =
Output WIndOW Step Response(Current)

Drrive Test Edit

Step Response(Speed) | Edit

1 » Step Response(Current] Edit

RESET Memory
<4 » You

Item Value  Unit Memory Save S
2 Run

SettlingTime 0.6000 [ms] = Memory2

Operation

View Open

All measurements are complete.

Figure 15-19 Step Response (Current)
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15.4.5 Result Report

15.4.5.1 Output of report

User can take set parameters and Drive Test results as a report file. When “Report” button is pushed at each

window, Result Report window appears. Push “Output” button to output the report file.

*Parameter values may not be properly reflected in the report file. Please check the Output Window for the

correct parameter values.

Result Report X
Click “Report” button to display Resit Repor osper004 1528
“ T Select Report Type
| Result Report” window. i, -
(=] [=lEs] = W/ Tune Set [Motor] ¥ start
W/ Tune Set [Inverter Board] | /. Steady State(Scale)
Tune Result Mode Inverter Motor Control PU Scaling QValue | Adjust W Tune Result W Steady State(Scale2)
Parameter Value Unit Note Report ¥ Mode Select W step Response(Speed)
Resistance 8770535 )]
D-axis Inductance 0.0039 G} (iR (X
Q-axis Inductance 0.0045 H
Back-EME Constant 0022 [V-s/rad] Output Header File Output Parameter Name Value Unit =
Rotor Inertia 00000021 [kgm~2/radl] T L 677
Friction Coefficient (0th Order) 0002728621 [kg-mA2/s42] ¥ Motor Name TESELG
Friction Coefficient (1st Order) 0000001766371 [kg-mA2/(rad/s)] Reset ¥ Motor Manufacturer Tsukasa -
Initial Position Detection IPD for Salient Motor ¥ Rated Current @z &Y
Threshold Current for Angle at IPD (Saliency) 0.168 Al TRETRE Edit ¥ Pole Pairs 2
Threshold Count for Angle at IPD (Saliency) 1032 [ent(TRX)] Step Response(Speed)  Edit ¥/ Rated Speed 2650 [rpm]
Discharge Count for Angle at IPD (Saliency) 460 [ent(NOP)] SepFeoreciner ¥ Motor Wire Connection STAR
Threshold Current for Polarity at IPD (Saliency) 0.294 Al Tune Set [Inverter Board]
Threshold Count for Polarity at IPD (Saliency) 500 [ent(TRX)] — : :nverter ;ams' :CEKJSHUNT
« Inverter Manufacturer enesas -
¥ Input Voltage 24 Ul
Parameter Set ¥  Deadtime 1 =
¥ Current Range 10 A1
¥ VdcRange 111 M~
Input Here
Click “Output” button to output
the report pdf file. \
Figure 15-20 Result Report (parameters)
Result Report X
Click “Report” button to display sirt
“Result Report” window.
© Output Window =e) =
Mode | Inverter | Motor | Control | PUScaling | Qvalue | Adjust
Parameter Value Unit Note eeme I
Resistance 8.770535 @
D-axis Inductance 0.0039 Hl
Q-ais Inductance 0.0045 )
Back EME Gonsiant 0.022 [V-s/rad] Output Header File Description Val/ Div Scale Offset
Rotor Inertia 0,0000021 [kgm*2/rad] Speed_reflrad] 226.65m Q4 000
Friction Coefficient (Oth Order) 0.002728621 kg-m*2/s12] Speed(rad] 226.65m Q4 0.00
Friction Coefficient (1st Order) 0.000001766371 kg m"2/(rad/s)] Reset 1d_refA] 503.05m Q13 000
Initial Position Detection IPD for Salient Motor a1l 503.05m Qi3 000
Threshold Current for Angle at IPD (Saliency) 0.168 1Al TR 2217 Ig_ref[A] 473.02m Q13 0.00
Threshold Count for Angle at IPD (Saliency) 1032 [ent(TRX)] Step Response(Speed) _ Edit Ia[A] 473.02m Qi3 0.00
Discharge Count for Angle at IPD (Saliency) 460 [cnt(NOP)] S Fee o e IulA] 828.37m Q13 -1.25
Threshold Current for Polarity at IPD (Saliency) 0.294 Al Phase error{rad] 157 Q12 -5.50
Threshold Count for Polarity at IPD (Saliency) 600 [ent(TRX)] Run It i Ui
7 em alue ni
OverShoot 859790 [rpm]
Parameter Set
Click “Output” button to output
the report pdf file. Provious | 216 Next

Figure 15-21 Result Report (Drive Test results)
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15.4.5.2 Output Header File

Outputs set parameters as header files.

& Output Window = Folder X
- Select output folder. u\w
: “ PR Report
Click “Output Header File” button 5
. . A ~
to display the dialog of select output. ~___|
Output Header File
1.
Rotor Inertia 0.0000021 kg ] Hesder3
Friction Coefficient (0th Order) 0.002728621 [kg-m~2/s52]
Friction Coeffcient (1st Crder) 0.000001766371 [kg-m"2/(rad/s)] Reset Headerd
Initial Position Detection IPD for Salient Motor . Header3
Threshold Current for Angle at IPD (Saliency) 0.168 1Al Tl Edit Headerf
Threshold Count for Angle at IPD (Saliency) 1032 [ent(TRX)] Step Response(Speed) _Edit. Header7
Discharge Count for Angle t IPD (Saliency) 450 [ent(NOP)] Headerd
s Step Response(Current) Edit
Threshold Current for Polarity at IPD (Saliency) 0.294 Al - Headerd
Threshold Count for Polarity at IPD (Saliency) 500 [ent(TRX)] = o Headerld
f “ ”
g . Click “OK” button Header11 v
P ter Set 1
O to output header files. |, — e

Outputted header files

s

118 SOILING PARMETER H=
DA SN HRMETER -

fior e

[+ ot
=0

Figure 15-22 Output Header File

15.4.6 Finish of Tuner function

During motor movement as a test, please finish the test by “STOP” button.
After that, return back to the “Main Window” by “Main Window” button or perform the procedure to change
the tool.
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15.5 Description of function

15.5.1 Management of project files (Project File Selection Window)

In “Project File” window, user can save and load a project file (extension with “apmpj). The project file holds
parameters which are displayed in “Input” and “Output” window and measurement results. The project file
selection window “Project File” is displayed when “Tuner” is selected from “Select Tool” in the Main Window
and is always displayed during function execution.

File Option

Help

Connection
coM

Status

Configuration
CPU

Motor Type
Control

Inverter

File Information
com3 v Clock RMT File RL78G24_MCEK_APM_CSP_CC_V100_lib.rmt

Connect -- USB YU7)L /N1 Map File RL78G24_MCEK_APM_CSP_CC_Vxxx.map

Select Tool
R7F101GL
Brushless DC Motor

Software for Tuner(Speed control)

Renesas (LV) Analyzer

2023/09/21 16:38:48

2023/08/08 8:51:34

;7 W

€2 Project File =] =] ==
Project File all.apmpj 03/11,/2024 17:18:35
New Open Save Save As
| | | |
2 3 4 5

Figure 15-23 Project File selection window

Table 15-3 List of items on the Project File selection window

No ltem

Description

() | Project File

date and time.

Displays the name of the current selected project file and the modification

(it) | New Creates a new project file.

(iii) | Open Loads a project file.

(iv) | save Overwrites the selected project file and saves it.
(V) | Save As Saves the project file as a new file.
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15.5.2 Parameter input function (Input Window)

Input window is displayed when “Tuner” is selected from “Select Tool” on “Main Window”. In this window,
user can enter the motor and inverter board parameters. When “Start” button is pressed, automatic
measurement is started with entered parameters. The areas boxed in blue can be edited by user.

@ P! <3

Name | TG_55L_KA Manufacturer  Tsukasa Import Data 9
Parameter Skip Tuning Input Value  Unit Select Unit =
Rated Current 042 Al

Pole Pairs 2 -

Rated Speed 2650 [rpm] Select

2 Motor Wire Connection STAR -

Resistance 9.125 1

D-axis Inductance 0.003844  [H]

Q-axis Inductance 0004315 [HI

Back-EMF Constant 0.02144 __ [V-s/rad] .

3 ter Board

Name | MCEK_TSHUNT Manufacturer  Renesas import Data | ==r==1 1 ()
Parameter Input Value Unit Calc -
Input Voltage 24 \4)

Deadtime 1 fuss]

Current Range 10 Al Calc

4 111 \1 Calc|

Current Limit a5 Al

Overvoltage Limit 28 v

Undervoltage Limit 12 ™

Phase Shunt Regsistance 001 (o] -

Reset

Figure 15-24 Input window

*In the current version, only default values are available for inverter parameters, and changing values is not

supported.
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Table 15-4 List of items on Input window

No ltem

(i) | Motor Information

Description
Enter and display motor information.
Iltem Description Note
Motor Name Motor Name -
Motor Manufacturer Motor Manufacturer Name -

(i) | Motor Input
Parameters

Please input mandatory motor parameters for automatic measurement.

ltem Description Note
Parameter Parameter name -
Skip Tuning Check this box if you do not want to -
measure the target parameters
automatically.
Input Value
Enter the setting value when automatic If the set value exceeds the upper or
measurement is not used. lower limit values, a red frame will
appear as an invalid value.
Unit Unit name -
Select Unit Pressing the “Select” button to display the
button unit conversion window.

(iii)) | Inverter
Information

Enter and display inverter information.

Iltem Description Note
Inverter Name Inverter Name -
Inverter Manufacturer Inverter Manufacturer Name -

(iv) | Inverter Input
Parameters

Please input mandatory inverter board’s parameters for automatic
measurement.

Iltem Description Note

Parameter Parameter name -

Input Value Input parameter value
If the set value exceeds the upper or
lower limit values, a red frame will
appear as an invalid value.

Unit Unit name -

Calc button Pressing the “Calc” button to display

the calculation window.

(V) | Start button

Start Automatic Measurement.

(Vi) | Stop button

Stop Automatic Measurement.

(Vi) | Reset button

Pressing the button to send a Reset command to the CPU board.
Obtains the status from the CPU board and displays it in case of an error.

(viii) | Progress bar

Progress is displayed during automatic measurement on CPU board.

Data(Inverter)

(ix) | Import Loads the motor information in the saved project file and reflects it in the set
Data(Motor) values of the motor input parameters.
(x) Import Loads the inverter board information in the saved project file and reflects it in

the set values of the inverter board input parameters.
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15.5.2.1 Loading saved parameters

Click the “Import Data” button to display the file selection dialog and select a saved project file.

When a file is selected in “Import Data” of “Motor”, only parameters in “Motor” are overwritten to the settings
in the project file. When a file is selected in “Import Data” of “Inverter Board”, only parameters in “Inverter” are
overwritten to the settings in the project file.

Motor

Name | TG_55L_KA

Parameter

€ Input Window =2

Manufacturer  Tsukasa

Skip Tuning Input Value  Unit

Click “Import Data” button
to display the dialog of select

Import Data

Select Unit =

Select a project file to load.

Select

i i P 7] broect iecapre
project file. e

Inverter Board ‘
Name | MCEK_1SHUNT Manufacturer Renesas
J & Input Window =
Parameter Input Value Unit Calc = Motor
lupiiial g 2 1\ Name | FHES20EX31 Vanufacturer | NIDEC Import Data
Deadtime 1 sl S
Current Range 10 Al Calc Parameter Skip Tuning_lngutvalue  Unit Select Unit |~
Vdc Range 1n v Calc Rated Current 1.8 1Al
Current Limit 45 A1 Pole Pairs 7 =
Overvoltage Limit 28 ™ Rated Speed 2000 [rpm] Select
Undenvoltage Limit 12 ™ Motor Wire Connection STAR - o
Phase Shunt Regsistance 0.01 ()] - Resistance % 0.5233717 (o)) Select:
BemrlmiEETEE “ 0.000895525 | H] Select
Q-axis Inductance ¥ No.000895525 ff [H] Select
Reset Back-EMF Constant v Log05023020 N v-s/ra Select/ -
Inverter Board
Name _T100; Manufacturer_Renesas Import Data
Papficter Input Value_Unit Calc -
nput Voltage 140 V1
Deaditime 2 [us]
Current Range 10 o Calg
Loaded data is reflected o e —
. Current Limit 2 o
Overvoltage Limit 300 V1
Undenvoltage Limit 85 V1
Phase Shunt Regsistance LDJ 0] -

P Start

Figure 15-25 Load saved parameters
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15.5.2.2 Unit conversion function

“Specific Motor Parameters” can be converted from another unit system to the units which is used in
Renesas control program.

On the Unit Conversion window, enter the converted values as parameter values on the Motor tab. The
areas boxed in blue can be entered by user. Pressing the "Set" button to reflect the values on each form.

€ Unit Conversion X
st Temfatom]. 2 1 fesl Resistance
Tore Resit | Mode | inverter TR contol | Puscaing | Quelse | Adust ltem Choices Description Unit Prefix Prefix Description
Parameter Value Unit MaxValue  Select Unit p— =
Motor Name TG_55LKA [Resistabhee [0 | ohm el
Motor Manufacturer Teukasa Type phaseffuvw) | -
MP_POLE_PAIRS 2 )
MP_RESISTANCE 8682877 © 1428527832 I Select Clinitli=aieitic
MP_D_INDUCTANCE 0.0039 [H/rad] 0008119902 || Select 2 3 4 5 6
MP_Q_INDUCTANCE 00045 Hyraa) 0008119902 || Select
| P BEME CONSTANT 0022 [\aslad] 0027262871 i Select Reset
7 Select
q “ ” Drive Test it
Click “Select” button 7 8
/ Step Response(Speed) | Ed
. “ . 30
Step Response(Curent) Edit
to display “Unit S Ve | !
) g
Conversion” window Run 1| 12
Qutput Value (o1}
correspoind to the item. bmeter set | 1 I I
9 10 Set Cancel

Figure 15-26 Unit Conversion form

Table 15-5 List of items on Unit Conversion form

No ltem Description Note

(i) | Input Parameter Name Displays input parameter names. -

(ii) | Item Displays items. -

(iii) | Choices Select the unit. -

(iv) | Description Displays a description of the selected -

item.
(v) | Unit Prefix Select the auxiliary unit. -
(vi) | Prefix Description Displays a description of the selected -

auxiliary unit.

(vii) | Input Value Enter the value before unit conversion. If the value is less
than O, a red frame
will appear as an

invalid value.
*Comma input not
allowed.
(viii) | Unit of input Value Displays the units of the input value.
(ix) | Output Value Displays the numerical value after unit
conversion.
(x) | Unit of output Value Displays the units of the output value.
(xi) | Set button Reflect the unit conversion values on
each form and closes the unit conversion
form.
(xii) | Cancel button Closes the unit conversion form.
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15.5.2.3 Scaling value calculation function

The scaling value to current "IP_CURRENT_RANGE" and the scaling value to voltage "IP_VDC_RANGE"
can be designed from the detection circuit information on the inverter. (Please refer to below figures.)

(1) Current scaling value calculation function

In Current Range Calculation window, the scaling value is calculated from three items: shunt resistance “Rs”,
amplification factor “G”, and voltage reference value, using the following formula (1). Pressing the "Set" button
to reflect the values on each form.

Current scaling value [A] = voltage reference value [V]/ (shunt resistance “Rs” * amplification factor “G”) --+(1)

€3 Current Range Calculation 4

1 hunt Resistance Rs 0.1 ]

2 mplification Factor G~ 5

Current Range 10 | [A] ICaIcI | ‘

Click “Calc” button to display
“Current Range Calculation” window.

3 Reference Voltage Source 5 v

4 5
Figure 15-27 Current Range Calculation window
Table 15-6 List of items on Current Range Calculation window
No ltem Description Note
1 | Shunt Resistance Rs Please input shunt resistance If the value is O or less, a red
value of the target inverter. frame will appear as an invalid
value.
2 | Amplification Factor G Please input the current detection | If the value is 0 or less, a red
amplifier amplification factor. frame will appear as an invalid
value.
3 | Reference Voltage Source | Input the reference voltage for A/D | If the value is O or less, a red
detection of MCU. frame will appear as an invalid
value.
4 | Set button Reflect the calculated values on -
each form and closes the current
calculation form.
5 | Cancel button Closes the current calculation -
form.
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(2) Voltage scaling value calculation function

In Voltage Range Calculation window, the scaling value is calculated from the three items: the voltage divider
resistors “R1”, “R2”, and the voltage reference value, using the following formula (2). Pressing the "Set" button
to reflect the values on each form.

Voltage scaling value [V] = voltage reference value [V] * (R1+R2) / R2 --+(2)

€D Voltage Range Calculation X

1 Resistance R1 1000

2 Resistance R2 470 o))

3 ReferenceVoltage Source: | )
[111 | v [cae] |
/ A\ + - Veus

Vdc Range

yy
Vu
T Tl

Vin R2 > Vout  Vw
Click “Calc” button to display ] I 7777 \"7

“Voltage Range Calculation” window. -

Figure 15-28 Voltage Range Calculation window
Table 15-7 List of items on Voltage Range Calculation window
No ltem Description Note

1 | Resistance R1

Please input the resistance value for
separation of target inverter.

If the value is O or less, a red
frame will appear as an
invalid value.

2 | Resistance R2

Please input the resistance value for
separation of target inverter.

If the value is O or less, a red
frame will appear as an
invalid value.

3 | Reference Voltage
Source

Input the reference voltage for A/D
detection of MCU.

If the value is O or less, a red
frame will appear as an
invalid value.

4 | Set button

Reflect the calculated values on each
form and closes the voltage calculation
form.

5 | Cancel button

Closes the voltage calculation form.

* If the voltage or current detection circuit of the inverter board is different from the above, set the
scaling values according to the target inverter circuit.
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15.5.3 Measurement result display function (Output Window)

The results of automatic measurement are displayed and can be edit each parameter. Also, the Drive Test

can be started.

When Output Window is displayed, the following parameters are displayed in each tab: “Tune Result’
(measurement result), “Mode” (selection of control mode), “Inverter” (specific inverter parameters), “Motor”
(specific motor parameters), “Control” (control parameters), “PU Scaling” (scaling value), “Q Value”, “Adjust”
(control parameter adjustment value), and these parameters can be edited. Editable parameters are displayed
with blue box. And valid or invalid of each TAB'’s parameters are changed according to the selection of “Motor”

parameters. Invalid parameters are grayed out.

£ Output Window [re]-@-]| =
Tune Result Mode m Motor Control PU Scaling QValue | Adjust
Parameter Value Unit Calc Report 2
Inverter Name MCEK_1SHUNT
Inverter Manufacturer Renesas
IP_DEADTIME [ [us] ;
IP_CURRENT_RANGE 10 A1 Calc QUL el 3
IP_VDC_RANGE 1 v Calc
IP_INPUT_V 24 ™
1 |P_CURRENT_LIMIT 45 1Al Reset 4
|P_OVERVOLTAGE_LIMIT 28 ]
IP_UNDERVOLTAGE LIMIT 12 | e et Edit
IP_DC_SHUNT_RESISTANCE 001 0] Step Response(Current) (i
IP_DC_AMPLIFICATION_GAIN 50 i
IP_BSC_CHARGE_CNT 150 [ent(NOP)] {
8 |— Parameter Set 7
Figure 15-29 Output Window
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Table 15-8 List of Items on Output Window

No Item Description

1| parameter Various parameters are displayed on the “Tune Result’, “Mode”,
“Inverter”, “Motor”, “Control”, “PU Scaling”, “Q Value”, and Adjust tabs to
allow parameter editing.

s<Editable fields are boxed in blue.

2 Report button Displays the report window and outputs set parameters and Drive Test
results.
3 Output Header File Outputs set parameters as a header file. Display the folder selection
button dialog and save the header file with extension ".h".
4 | Reset button Resets the measurement data of the Tuner function.
5 | Drive mode Select the drive mode in which the Drive Test is to be performed.

The drive mode shall be as follows.

Iltem Description
Drive Test Startup and Steady-state drive
Step Response(Speed) Step Response(Speed)
Step Response(Current) Step Response(Current)
6 | Edit button Displa_y the “Edit Sequ_ence” yvindow to edit the sequence to be used in
the Drive Test. The editable items shall be as follows.
Item Description
Drive Test Target speed, Acceleration, Drive speed
Step Response(Speed) Speed before change, Speed after change
Step Response(Current) Current before change, Current after change

For details on the sequence edit function, see “15.5.4 Sequence editing
functions”

7 | Drive Test When the button is pushed with display “Run”, Drive Test start and Scope
execution/stop button window appears.
The display is changed to “Stop”.

When the button is pushed with display “Stop”, Drive Test stops.
The display is changed to “Run”.

8 | Parameter Set Sends the parameters adjusted in each tab to the CPU board.
button
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15.5.3.1

Tune Result TAB

Tune Result tab displays the automatic measured parameters, and the measurement results used in the

Input window. Parameters are not editable, because this tab displays measurement results.

€ Output Window 1

P

Resistance

D-axis Inductance

Q-axis Inductance

Back-EMF Constant

Rotor Inertia

Friction Coefficient (0th Order)
Friction Coefficient (1st Order)

Initial Position Detection

2 3 4
| Mode I Inverter Motor Control I PU Scaling Va‘]e Adjust I
’ Value Unit" Nota
8.770535 [Q] i
0.0039 [H]
0.0045 [H]
0.022 [V-s/rad]
0.0000021 [kgm#2/rad]
0.002728621 [kg-m*2/s42]
0.000001766371 [kg-m*2/(rad/s)]
IPD for Salient Motor
Threshold Current for Angle at IPD (Saliency) 0.168 [A]
Threshold Count for Angle at IPD (Saliency) 1032 [cnt(TRX)]
Discharge Count for Angle at IPD (Saliency) 460 [cnt(NOP)]
Threshold Current for Polarity at IPD (Saliency) 0.294 [A]
Threshold Count for Polarity at IPD (Saliency) 600 [cnt(TRX)] =

1

Parameter Set

Output Header File

Reset

Drive Test Edit
Step Response(Speed) | Edit

Step Respense(Current) Edit

Run

Figure 15-30 Tune Result tab

Table 15-9 List of Items on Tune Result tab

No ltem Description
1 | Parameter Displays parameter names.
2 | Value Displays parameter values.
3 | Unit Displays the units of each parameter.
4 | Note Displays remarks.
Manual Input: Indicates that automatic
measurement is skipped or not.
Calculated: Indicates that the parameters were
designed by calculation.
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15.5.3.2 Mode TAB

Mode tab is used to select various control modes. These settings are reflected in the “r_mtr_config.h” output
via “Output Header File” button.

& Output Window [r=eE] 22
z
Tune Result MC ae Inverter Motor Control IU Scaling Q Value A
Parameter Value Caution
Report
Current Detection Method 1 Shunt Please note that if Current Detej
Deadtime Compensation Enable
Speed LPF Enable §
Current LPF Ig Disable QOutput Header File
Current LPF Id Disable
Modulation Method Third Order Wave Addition
Preparation for start-up IPD for Salient Motor Reset
MTPA and Field-Weakening Enable
Open-Loop Damping Enable Drive Test Edit
Current Compensation for 2-Phase Duty Cross | Enable Step Response(Speed) | Edit
Open-Loop to Closed-Loop Switch Control Disable
: Step Response(Current] Edit
Disturbance Suppression Disable
Run
4 »
Parameter Set
Figure 15-31 Mode tab
Table 15-10 List of items on Mode tab
No ltem Description
1 | Parameter Displays parameter names.
2 | Value Selected values.
3 | Caution Displays caution.
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15.5.3.3

Inverter TAB

Inverter tab is used to set specific parameters related to target inverter board. These settings are reflected
in the “r_mtr_inverter_parameter.h” file, which is output via “Output Header File” button.

g

Qutput Wind 1 2 3 4
Tune Result IAode m Mutol

Parameter Value

Control IPU Scalmgl QValue | Adjust
Unit Cale

Inverter Name MCEK_1SHUNT

Inverter Manufacturer Renesas

IP_DEADTIME 1 fus]
IP_CURRENT_RANGE 10 A1 Calc
IP_VDC_RANGE m v Cakc
IP_INPUT_V 24 v o
IP_CURRENT_LIMIT 45 1Al
IP_OVERVOLTAGE LIMIT 28 v

IP_UNDERVOLTAGE_LIMIT 12

V]
=——-—

IP_DC_SHUNT_RESISTANCE 0.01 (o]}
IP_DC_AMPLIFICATION_GAIN 50
IP_BSC_CHARGE_CNT 150

[ent(NOP)]

Parameter Set

Report

Output Header File

Reset

Drive Test Edit
Step Response(Speed) Edit

Step Response(Current) Edit

Run

Figure 15-32 Inverter tab

Table 15-11 List of items on Inverter tab

No ltem

Description

Note

1 | Parameter

Displays parameter names. -

If the set value exceeds the upper or lower

2 | Value Entered values.
limit values, a red frame will appear as an
invalid value.
Similarly, a red frame will appear if the setting
value does not match the variable type.

3 | Unit Displays the units of each parameter.

4 | Calc button

Pressing the “Select” button to display
the calculation window.
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15.5.3.4 Motor TAB

In Motor tab, set specific parameters related to using motor. These settings are reflected in the
“r_mtr_motor_parameter.h” file, which is output via “Output Header File” button.

£ Output Wind 1 2 3 4 5 =
Tune Result IMode Inverter Control PU Scaling Q Value IAdjust

Parameter Value Unit Max Value Select U
Report

Motor Name TG_55L_KA
Motor Manufacturer Tsukasa
MP_PQLE_PAIRS 2 §
MP_RESISTANCE 8.770535 1 14,285278320313 Select Output Header File
MP_D_INDUCTANCE 0.0039 [H/rad] 0.008119902357 Select
MP_Q_INDUCTANCE 0.0045 [H/rad] 0.008119902357 Select
MP_BEMF_CONSTANT 0.022 [V-s/rad] 0.027282871919 Select Reset
MP_ROTOR_INERTIA 0.0000021 [kg-m"2/(rad~2)] 0.000003791085 Select
MP_FRICTION_OTH_ORDER 0.002728621 [kg-m*2/(rad-s*2)] Buecies: Edit
MP_FRICTION_1ST_ORDER 0.000001766371 [kg-m*2/(rad*2-s)] Step Response(Speed)  Edit
MP_RATED_CURRENT 0.42 [A] 1.679948730469

Step Response(Current) Edit
MP_RATED_SPEED 2650 [rpm] 8399.74365518087 Select
MP_MOTOR_WIRE_CONNECTION | STAR

Run
Parameter Set
Figure 15-33 Motor tab
Table 15-12 List of items on Motor tab
No ltem Description Note

1 | Parameter Parameter names. -

2 | Value Entered values. If the set value exceeds
the upper or lower limit
values, a red frame will
appear as an invalid
value.

Similarly, a red frame will
appear if the setting value
does not match the
variable type.

3 | Unit Displays the units of each parameter. -

4 | Max Value Displays the maximum value. -

5 | Select Unit button Pressing the “Select” button to display the -

unit conversion window.
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15.5.3.5 Control TAB

In Control tab, set the control parameters. These settings are reflected in the “r_mtr_control_parameter.h”
output by “Output Header File” button.

&) Output Window 1 2 3 4 5 [E=N EcR(IES
Tune Result Méde | Inverter = Motdr PU Scaling QValue | Adjust
Parameter Value Unit Max Value Note Report
CP_PWM_TIMER_FREQ 96 [MHz] =
CP_INTVAL_TIMER_FREQ 48 [MHz]
CP_CARRIER_FREQ 20 [kHz]
CP_TRX_TIMER_FREQ 6 (MHz] Output Header File
CP_INT_DECIMATION 1
CP_V_PHASE_LEAD_COEF i
CP_SPEED_CTRL_PERIOD 0.001 [sec] Reset
CP_AD_CONVERSION_TIME 1.14583 [usec]
CP_AD_RINGING_WAIT_CNT 264 fent] Driveilest i
CP_AD_RINGING_WAIT_2PH_CNT 264 lent] Step Response{Speed) (Edil
CP_ACR_NF_HZ 500 [Hzl 582.967348902348

: Step Response(Current)| Edit

CP_ASR_NF HZ 11.21 [Hz] 25.474263071724 Acceleration Criteri

CP_PLL_NF_HZ 56.05 [Hz] 139.995727586348 = CP_ASR_NF_HZ*S (|

4 b

Run

Parameter Set

Figure 15-34 Control tab

Table 15-13 List of items on Control tab

No ltem Description Note
1 | Parameter Displays parameter names. -
2 | Value Entered values. If the set value exceeds the

upper or lower limit values,
a red frame will appear as
an invalid value.

Similarly, a red frame will
appear if the setting value
does not match the variable

type.

3 | Unit Displays the units of each parameter. -

4 | Max Value Displays the maximum value. If the set value exceeds the
upper or lower limit values,
a red frame will appear as
an invalid value.
Similarly, a red frame will
appear if the setting value
does not match the variable
type.

5 | Note Displays formulas for calculating parameter -

values and related Adjust tab item number.
R21UZ0004EJ0411 Rev 4.11 Page 260 of 313



Renesas Motor Workbench 3.2.1 15. Tuner Tool (for RL78)

15.5.3.6 PU Scaling TAB

In PU Scaling tab, set the scaling parameters. The scaling parameters are automatically calculated and
displayed based on the inverter board and motor characteristic and control parameters set so far. This setting
is reflected in the “r_mtr_scaling_parameter.h” file, which is output via “Output Header File” button.

) Output 1 2 3 4 =N EcR
Tune Esur Mode | Inverte Motor | Conjrol Q alu1 Adjust
Parameter Value Unit Note

Report
FP_SF_VOLTAGE 37888 (IP_VDC_RANGE * PU_SF VOLTAGE) * (1 *
FP_SF_CURRENT 195047 (IP_CURRENT_RANGE * PU_SF_CURREN]
PU_BASE_CURRENT_A  0.42 [Al MP_RATED_CURRENT §
PU_BASE VOLTAGE V 24 v IP_INPUT_V Output Header File
PU_BASE_FREQ_Hz 879.645941999999  [rad/s] MTR_TWOP| * CP_MAX_SPEED_RPM * M
PU_BASE_ANGLE Rad 1 [rad] 1.0f
PU_SF_CURRENT 2.380952380952 [1/A4] 1.0f / PU_BASE_CURRENT_A Reset
PU_SF_VOLTAGE 0.041666666667 a1 1.0f / PU_BASE_VOLTAGE_V
PU_SF_AFREQ 0.001136821023 [s/rad] 1.0f / PU_BASE_FREQ_Hz Deiesk Edit
PU_SF_ANGLE 1 [1/rad] 1/ PU_BASE ANGLE Rad Step Response(Speed)  Edit
PU_SF_TIME 879.64594229711 [1/s] PU_SF_ANGLE / PU_SF_AFREQ
PU_SF_RES 00175 m/ PU_SF_VOLTAGE / PU_SF_CURRENT Siep Response{Cumrent il
PU_SF_IND 15.393803990199 [rad/H] PU_SF_RES / PU_SF_AFREQ =
Run
Parameter Set
Figure 15-35 PU Scaling tab
Table 15-14 List of items on PU Scaling tab
No Item Description Note

1 | Parameter Displays parameter names. -

2 | Value Displays parameter values. If the set value exceeds
the upper or lower limit
values, a red frame will
appear as an invalid
value.

Similarly, a red frame will
appear if the setting value
does not match the
variable type.

3 | Unit Displays the units of each parameter. -

4 | Note Displays formulas for calculating parameter | -

values.
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15.5.3.7 Q Value TAB

Q Value tab is used to set the Q Value, which is automatically set to fit within 16 bits. To change the value,
check “User Input” checkbox. This setting is reflected in the “r_mtr_scaling_parameter.h” file, which is output
via “Output Header File” button.

@ outputwindd 4 3 5 == =
Tune Result IMode Inverter Motor ontrol PU Sdaling m Adjust
Parameter User Input Value Unit Judgement Report
MTR_Q_ANGLE 12 Q -
MTR_Q_CURRENT 13
MTR_Q_VOLTAGE 2 13 4
MTR_Q_VYMOD 12 on Output Header File
MTR_Q_AFREQ 14 Qn
MTR_Q_CTRL_TIME 18 Qn 0K
MTR_Q_CTRL_TIME_SPEED 15 Qn OK Reset
MTR_Q_RESISTANCE v an ok
MTR_Q_INDUCTANCE 18 an 0K Drive Test Edit
MTR_Q_BEMF_CONST 15 an 0K Step Response(Speed] | Edit
MTR_Q_INERTIA v -10 Qn OK
TR QUL T .0 B em @x Step Response{Current) Edit

X _DIV_| n

MTR_Q_RECIV 13 Qn Run
MTR_Q_RECIM 14 Qn OK -

Parameter Set

Figure 15-36 Q Value tab

Table 15-15 List of items on Q Value tab

No Item Description Note
1 | Parameter Displays parameter names. -
2 | User Input Check this box for parameter input. If the set value exceeds

the upper or lower limit
values, a red frame will
appear as an invalid
value.

Similarly, a red frame will
appear if the setting value
does not match the
variable type.

3 | Value Entered values. -
4 | Unit Displays the units of each parameter. -
5 | Judgement Displays the judgment results about input -
parameters.
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15.5.3.8 Adjust TAB

Adjust tab is used to enter adjustment parameters. Each corresponding parameter on the Control tab can
be adjusted.

1 Window 2 3 [en]em] 22
Thine Result Mode Inverter Pvlotnr Control PU Scaling Q Value m
Parameter Value Report
ASR Parameter Magnification 04 =
PLL Parameter Magnification 5
ASR LPF Parameter Magnification 2.5

|

ACR LPF Parameter Magnification Output Header File

(5) Maximum Speed Parameter Magnification for Field-Weakening Control (1.1 ] Reset
(6)  Speed Limit Parameter Magnification for Field-Weakening Control [13 ]
(7)  OC Limit Parameter Magpnification i Drive Test Edit
@ OL Reference Current Parameter Magnification 1= Step Response(Speed)  Edit
9) Current Increasing Rate Magnification 1
o Step Response(Current) Edit
(10} Switching Speed from 3-Phase to 2-Phase Modulation Parameter Magnification |04 |
(1) Switching Speed from 2-Phase to 3-Phase Modulation Parameter Magnification [0.35 | -
(12)  OL to CL Speed Parameter Magnification 03 -
Parameter Set
Figure 15-37 Adjust tab
Table 15-16 List of items on Adjust tab
No Item Description Note
11- Displays item number. The item number, correspond to the
"Note" on "Control" tab, will be listed.
2 | Parameter Displays parameter names. -
3 | Value Entered values. If the set value exceeds the upper or

lower limit values, a red frame will
appear as an invalid value.
Similarly, a red frame will appear if
the setting value does not match the
variable type.
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15.5.4 Sequence editing functions (Sequence Edit Window)

The sequence editing function edits the sequence of parameters used for driving tests. The default setting
uses the automatically calculated value (Calc Value). By checking “User Input” box and entering a value in
“User Input Value”, you can use required value as a sequence one.

Sehuence Edit X
2

Drive Test 3
2 [ start Test

€ Output Window =1 [E=E S

Parameter Calc Value  User Input User Input Value Unit
Tune Result | Mode | Inverter | Motor [IEEIRGIM PUScaling | QValue | Adust P P!

Parameter Value Unit Max Value Note fane Reference Speed 2650 _ [rpm]

CELRWM TIMERTEREQ) %5 [Miz] = Acceleration 1.677845 _ [rpm/ms]
CP_INTVAL_TIMER_FREQ 48 [MHz]
CP_CARRIER_FREQ 20 [kHz] Steady State Test
CP_TRX_TIMER FREQ 9% MHz] Dbt jender e eady state fes
e MATION 1 Parameter Calc Value User Input  User Input Value Unit
CP_V_PHASE_LEAD_COEF 1
CP_SPEED_CTRL_PERIOD 0,001 fsec] Reset Drive Speed 2650 _ [rpm]
CP_AD_CONVERSION_TIME 1.14583 [usec]
CP_AD_RINGING_WAIT_CNT 264 fent] Dreslest 4
— 4
CP_AD_RINGING_WAIT_2PH_CNT 264 fent] Step Response(Speedl Edit
CP_ACRNF_HZ 500 Hz] 582967348902348 oo . e
e
CP_ASR_NF_HZ 1.21 [Hz] 25.474263071724 Acceleration Criteri e fpor=fore | P Sldl} Test Steady %lﬂ\t_‘ Test
CP_PLL_NF_HZ 56.05 [Hz] 139.995727586348 CP_ASR_NF_HZ*5 ( R '
2 un

. »

Parameter Set

Accaleration

Click the Edit button to / Time ‘
Sequence Edit window of the Set | |Cancel
corresponding drive test

Figure 15-38 Sequence Edit form
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Table 15-17 List of items on Sequence Edit form

No ltem Description
1| Drive Test Name Displays the name of the driving test for which the sequence is to be
edited.
2 | Drive Mode Displays the name of the target driving test.
3 Sequence Display and edit sequence parameters.
Parameters Item Description Note
Parameter Displays the name of the parameter to be
edited.
Calc Value Displays the calculated value of the If the value is invalid, a red frame will
parameter. appear.
If you do not enter a parameter, the
calculated value will be used as the
parameter value.
User Input Check this box for parameter input.
4 | Error Message If the parameter value is an invalid value, an error message is displayed.
S image Displays the corresponding diagram of sequence parameters in the Drive
Test waveform.
6 | Set button Reflects edited sequence parameters and closes the “Sequence Edit
Form”.
7 | Cancel button Closes this window.
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15.5.5 Drive Test function (Scope Window)

Perform Drive Tests using set parameters. The kinds of drive tests that can be performed are “starting”,

“steady drive”, “speed step response”, and “current step response”.

When the Scope window is activated, the tab for the drive mode selected on the measurement result window
is displayed and the Drive Test is performed.

* The motor may not rotate properly during the Drive Test. If you feel that the motor is driving abnormally,
immediately stop the motor by pressing the “Stop” button on the Output Window.

*If the starting time of the motor is long, the waveform of the starting test may not fit on the time scale, and
subsequent driving tests may not be executed properly. Also, when a drive test is executed two or more
times, the waveform will be displayed with the same vertical axis scale and offset as the first time.

a =@ =
1 8
2
31—« rem e
Memory1
Item Value Unit Memory Save e
4 === Overshoot 344580 [rpm] P
Memory Save | 84 6
Operation R
5 View Open Memory Save Memo
All measurements are complete.
7 ==
Figure 15-39 Scope window
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Table 15-18 List of items on Scope window

No

ltem

Description

1

Drive M

ode Tab

Displays the tab for the drive mode selected on the measurement result
window. The Drive Test result of the applicable drive mode is displayed by
selecting the tab.
The tabs for the drive mode are as follows.
Start:
Displays the waveform at motor startup.
Steady state(scale):
Displays the waveform in the steady state of the motor, scaled to the
natural frequency of the speed control.
Steady state(scale2):
Displays the motor steady state waveform scaled to the natural frequency
of the current control.
Step Response(Speed):
Displays the waveform of a step change in motor speed.
Step Response(Current):
Displays the waveform of a step change in motor current.

Waveform Graph

Display the waveforms of the Drive Test results. Display with appropriate time
scaling according to control parameter values.

The scaling of the vertical axis of the graph can be changed with the Zoom
function. Wave form is displayed at the finish of each driving test.

Zoom Control

Expand/contract the waveform and move the range of the Drive Test result.

Calculated value

Display the value calculated based on the data obtained from the Drive Test
results. Display items shall be as follows.
Start :

overshoot
Steady state(scale1) :

Ripple, Steady state deviation
Steady state(scale2) :

Ripple, Steady state deviation
Step Response(Speed):

Overshoot, settling time, rise time
Step Response(Current):

Overshoot, settling time, rise time

scale1: Scale to natural frequency of speed control
scale2: Scale to natural frequency of current control

View Open button

Displays the Channel Information window.

Waveform saving

function

Save up to three waveforms that are being displayed.

progress bar

Display the progress during the Drive Test.
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15.5.5.1

Zoom function

The zoom function allows you to change the scaling of the graph horizontal axis and displayed area.

RESET

Figure 15-40 “Zoom” control

Table 15-19 List of items on “Zoom” control
No ltem Description
1 - button Zoom out.
2 + button Zoom in.
3 < button Move to the left.
4 » button Move to the right.
S RESET button Reset scaling to initial state.
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15.5.5.2 Channel information edit function

When “View Open” button is pressed, Scope Channel Info window is displayed. In this window, user can
check the waveform display information. In addition, the vertical axis scaling of the graph can be changed by
editing the setting values.

€3 Scol 1 prnellnid 2 3 4 5 4

Descriptlion Scalle VaI!Dilv Offsetl Collor -

Q14 22665m 3 000

Speedirad] Q14 22665m 3 000 o

Id_reflA] Q13 49994m 5 000 o

Id[A] Q13 49994m 5 0.00 —

Iq_reflA] Q13 44556m 5 000 o

IqIA] Q13 44556m 5 000 o

Iu[A] Q13 82538m § -124 o

Phase errorfrad] Q12 157 % -550 o ' 6 7
Selt Car‘llcel

Figure 15-41 Scope Channel Info window

Table 15-20 List of items on Scope Channel Info window

No Item Description Note
1 | Description Display waveform description. -
2 | Scale Set up the display scale. If the value is other than

Allows input in Q Values and scale values. | the Q value or scale
value, a red frame will
appear as an invalid

value.
3 | Val/Div Set up the value per div. -
4 | Offset Set up display offset values. -
5 | Color Set up graph line colors. -
6 | Set button Reflects the edited channel information -
closes the Scope Channel Info.
7 | Cancel button Closes this window. -
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15.5.5.3 Waveform saving function

The waveform saving function can save up to three waveforms that are being displayed, and each waveform
can be displayed in turn.

Clicking the “Memory Save” button stores the waveform and the display changes to “Memory Clear”. Click
again to clear the memory. Check the “View” checkbox to display the saved waveform.

Memonry

You preselect only==g View,

hen 1 2 3

| I |

Memory Save Memo

Memory2
Memory Save Memo

Memory3
Memory Save Memo

Figure 15-42 Waveform saving function

Table 15-21 List of items on Waveform saving function

No ltem Description
1| View checkbox Select whether to display the saved waveform data.
2 Memory Save button Saves the measured waveform data. Pressing the "Memory
Clear" button clears the memory.
3 | Memo Area where notes can be written.
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15.5.6 Report function (Output Window)

Outputs set parameters and Drive Test results as a report file.

* Parameter values may not be properly reflected in the report file. Please check the Output Window for the
correct parameter values.

15.5.6.1 Displaying output contents and selecting output parameters

The first page of the report window is used to select output contents and output parameters.

Result Report 8 x

CIiCk “Report” bUtton to diSplay 2 =™ Result Report 06/24/2024 15:28 e 7
“Result Report” window. \ e

/. Parameter ¥ Test
3 / Tune Set Motor] W st
&) Output Window FedliE] = W Tune Set [Inverter Board]. | W Steady State(Scalel)

. Tune Resut  Steacy Stteiscale?)

Tune Resuft | Mode | Inverter | Motor [JESLll PU Scaling | QUalue | Adjust W Mode Select W step Response(Speed)
Parameter Value Unit Max Value Note 9
CP_PWM_TIMER_FREQ % [MHz] - Input Here Input Here — 1 0
CP_INTVAL_TIMER_FREQ 48 [MHz]
Output P: ter N: Val Unit =
CP_CARRIER_FREQ 20 IkHz] wipen Jerameter Bame e -
il T Set [Mot:
CP_TRX_TIMER_FREQ % MHz] D tiender il 11 H= ""j 2 r[w T‘"L o5 KA
fotor Name
CP_INT_DECIMATION 1 -
i G = ~  Motor Manufacturer Tsukasa
i e ¥ Rated Current 0.42 Al
CP_SPEED_CTRL_PERIOD 0.001 [seq] Reset @
Pole P: 2 -
CP_AD_CONVERSION_TIME 114583 | [usec] % RO E:S"S ’ 2650
s
CP_AD_RINGING_WAIT_CNT 264 [ent] DT Edit = ':? vteec - — [rpm]
fotor Wire Connection -
CP_AD_RINGING_WAIT_2PH_CNT 264 lent] Step Response(Speed) | Edit Tune Set (Inverter Board]
CP_ACR_NF_HZ 500 [Hz] 582.967348902348
Step Response(Current) Edit ¥ Inverter Name MCEK_1SHUNT
CP_ASR_NF_HZ 1121 Hz] 25.474263071724 Acceleration Criteri = f Manufact R
Inverter Manufacturer enesas -
CP_PLLNF_HZ 5605 [HZ 139.995727566348  CP_ASR_NF_HZ*S (
gy = Run ¥ Input Voltage 2 ]
« »
¥ Deadtime 1 Tus]
“
e — Current Range 10 ]
Vdc Range 111 v -
12 Input Here:
S 1 ! I
1 H|  oupn 176 Next

Figure 15-43 Result Report (Page 1)
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Table 15-22 List of items on Result Report (Page 1)

No Item Description
1 | Output button Create a reports file in PDF format.
2 | Page title Display the page title.
3 | Image Selection Select images to be displayed in the report.
4 | Previous button Moves to the previous page of the report window.
5 | Next button Moves to the next page of the report window.
6 | Page Show current page count/total number of pages.
7 | Report Date Display the date and time when the report was output (when the Report
button is clicked).
8 | Output Content Select which information on parameters and Drive Tests to output by using
Selection the checkboxes.
For parameters, select the following classification.
- Tune Set [Motor]
- Tune Set [Inverter Board]
- Tune Result
- Mode Select
- Inverter Parameter
- Motor Parameter
- Control Parameter
- Scaling Parameter
- Adjust Parameter
The Drive Test is selected from the drive results of the following modes and
all results stored in Memory.
- Drive Test
- Step Response(Speed)
- Step Response(Current)
9 | Free text area 1 Text field that the user can freely enter.
10 | Free text area 2 Text field that the user can freely enter.
11 | Result display grid | Display parameters.
Output availability of each parameter can be selected by checkboxes.
12 | Free text area 3 Text field that the user can freely enter. Allows multiple lines of input.
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15.5.6.2

Drive Test result display

The second and subsequent pages display the results of the Drive Test.

The Drive Test results are displayed, including the results by drive mode on the Scope window and the
contents saved with the “Memory Save” button.

x Result Report x

|| Description Val / Div Saale Offset
Speed reflrad] 22665m Qi 000
Speedirad] 22665m au 000
10_reflA] 503.05m ai 000
1dIA] 503.05m ai 000
la_reflA] 47302m a3 000
alA] 4730m a3 000
MCEK_1SHUNT - u(A] 82837m a3 125
Renesas - Phase errorfrad] 157 ai 550

2650 rpm]
STAR -

Click “Next” button to jump the = © 5 H=o
next “Result Report” window. ’L

us) tem Value Unit
859790 (rpm]

Output

|/5I Next I | 1 |'_ Output Previous 2/6 ‘ Next ‘

Figure 15-44 Result Report (Page 2)

Table 15-23 List of items on Result Report (Page 2)

No ltem Description
Output button Create a report file in PDF format.
2 | Page title Display the driving mode and “Memo” of the waveform saving function as the
page title.
3 | Waveform Graph Display the waveform of the Drive Test result.
Calculated value Display the value calculated based on the data obtained from the Drive Test
results.
5 | Previous button Page transition (Previous) on the report window.
6 | Next button Page transition (Next) on the report window.
7 | Page Show current page count/total number of pages.
8 | Free text area Text field that the user can freely enter. Allows multiple lines of input.
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Result Report x
Result Report RENESAS

Renesas Elgctronics

Result Report 06/24/2024 15:28

Select Report Type
+/ Parameter o Test 06/24/2024 15:28

&/ Tune Set [Inverter Board] | W/ Steady State(ScaleT)

W Tune Resul W Seeacy SiatelScae2)

&/ Mode select / Step Response(Speed) [Paramstor Name. [Vaiue Jonit Thote
= =
Input Here Input Here oo Marutacirr [Toasa
= :
Qutput Parameter Name Value Unit = :f“i‘“’m f‘:‘:ﬂ i
Tune Set [Motor] [ ot verto Sl
e o
¥ Motor Name 1655 KA = TP e
L' Motor Manufacturer Tsukasa - l}’:"’mv"""‘ 2 ;
4 Rated Current 0.42 A [Current Rangs 10 A
—
v Pole Pairs 2 - ry—— a5 7
+  Rated Speed 2650 [rpm] e = =i
e :
4 Motor Wire Connection STAR - [Prass Shnt Resstance [oo1 =]
_—— 5
Tune Set [Inverter Board] [5G Uik St Posiotance. 00T &
¥ Inverter Name MCEK_1SHUNT - oo B
e
¥ Inverter Manufacturer Renesas - [Brpacs Gapatance Charge Time Gourter [0 0P
——
v Input Voltage 24 A4 Ressance
B Lo . : e
¥ ] [Back-EMF Constant
v Click “Output” button to output =
M » [Friction Coefticient (15t Order)
i @ 3 e
. a pdf file “Result Report”. e o]
nput [Trweshoid Gount for Angle at IPD (6
e
: = :
7D o ooz Ty
e —
e =
P » Next e

Figure 15-45 PDF output result (Output results of designed parameters)

Result Report x

Start Start

Bescrpton Ve = et
|Speed_refirad] |226.65m Q14 0.00
Description Val/ Div Scale Offset it —— - -
Speed_ref[rad] 22665m o] 000 ) == G o%
Speedlrad] 226565m Q4 000 Q) == Gis o%
1o reflA] 503.05m a1z 000 vt [s7a02m aw B
\drAl 503.05m Q3 000 Al [73.02m are 000
la_reflA] 473.02m Qi3 0.00 ikl [628.37m 13 125
|Phase error{rad] 157 Q12 -5.50
Iq[A] 473.02m Q13 0.00
uiAl 82837m Qi3 125 [fem vaiee ot ]
Phase error(rad] 157 Q12 -5.50 [Overshoct Jesore0 [ ]
ftem
OwerSh « »
Click “Output” button to output a
—‘ S ”
pdf file “Start”.

I Output I Previous 2/6 Next

Figure 15-46 PDF output result(Drive Test results)
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15.5.7 Header file output function (Output Window)

Outputs set parameters as header files corresponding to the target Renesas sample software.

Click “Output Header File” button on Output Window to display the folder selection dialog and save the
header files in the selected folder.

[ (e = Folder X

Note

Click “Output Header File” button c

Select output folder. Save Folder
Repord P \

to display the dialog of select output \i
folder
: Header3
FITCLOTT TETTTTer Ty T T ™0 ) Reset Headerd
Initial Position Detection IPD for Salient Motor Header3
Threshold Current for Angle at IPD (Saliency) 0.168 Al Drive Test Edit Headerf
Threshold Count for Angle at IPD (Saliency) 1032 [ent(TRX)] Step Response(Speed) | Edit Header7
Discharge Count for Angle at IPD (Saliency) 460 [cnt(NOP)] Headerd
- Step Response(Current) Edit
Thresheld Current for Polarity at IPD (Saliency) 0.294 A] Headerd
Thresheld Count for Polarity at IPD (Saliency) 600 [ent(TRX)] = R Headerld
Click “OK” button to output Headlerl v
Parameter Set .
header files. 3 ]

Outputted header files

R_SCALING PATANETER 5
TBCAL G PARANETET 5

Gsoan

Figure 15-47 Header file output function

Table 15-24 List of created files

No File Description
1 r_mtr_config.h File for Motor Configuration
2 | r_mtr_inverter_parameter.h File for Inverter Parameter
3 | r_mtr_motor_parameter.h File for Motor Parameter
4 | r_mtr_control_parameter.h File for Control related Parameter
5 | r_mtr_scaling_parameter.h File for Scaling Parameter
R21UZ0004EJ0411 Rev 4.11 Page 275 of 313



Renesas Motor Workbench 3.2.1

15. Tuner Tool (for RL78)

15.5.8 Reset Function (Output Window)

If an error occurs in the driving program after setting parameters, select the reset type then reset. You can
display the Tuner Reset window by clicking "Reset" button in Output Window.

. All Reset

Resets all designed parameters. Input window will be displayed, so perform automatic measurement

again.
. Error Reset

Resets only the error state and the designed parameters are retained.

Friction Coefficient (0th Order)
Friction Coefficient (1st Order)
Initial Position Detection

0.002728621
0.000001766371
IPD for Salient Motor

€ Output Window (== =R
" When an error occurs, click “Reset” E—
Re . @ ” .
o button to display “Tuner Reset” window.
Q
BackeEME Constant 3053 — Output Header File
Rotor Inertia 0.0000021 kg

[kg-m#2/sA2]
Tkg-m~2/(radi/s}]

‘

Drive Test Edit

@ Tuner Reset

Function

ALL Reset

Error Reset

Threshold Current for Angle at IPD (Saliency) 0.168 A |n'|tia|ize all

Threshold Count for Angle at IPD (Saliency) 1032 [ent(TRX)] Step Response(Speed) | Edit

Discharge Count for Angle at IPD (Saliency) 460 [ent(NOP)]

Threshold Current for Polarity at IPD (Saliency) 0.294 Al Siop ResponseCuments St

Threshold Count for Polarity at IPD (Saliency) 600 [ent(TRX)] Run

Parameter Set
Click “Set” button to =
recover from an error.
Figure 15-48 Reset function
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16.Tuner Tool (for MCI-HV-1)

This section describes how to use the Tuner tool, which is activated by clicking the Tuner icon in the Select,
This section is based on Section 14 of the Renesas Motor Workbench User's Manual (r21uz0004), a motor
control development support tool, and has been re-edited for the MCI-HV-1.

16.1 Execution environment preparation

This section describes the preparations required to start the Tuner tool-compatible sample program using the
MCI-HV-1.

The sample program used in this document uses MCB-RAGBT2 as the CPU board.

There are two input voltages to MCI-HV-1, AC input and DC input. In this sample program, the AC input(AC
100V or 200V) and the DC input (DC 390V) is used.

When DC input an external auxiliary power supply (+15V) input is also required.

Circuit
protector

\' —[I
motor i";:rs%

g

Moise filter

OC power
(15W)

Figure 16-1 Connection image DC (Excerpt from MCI-HV-1 User's Manual)
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motor

o

MNoise filter
Circuit protector

Figure 16-2 Connection image AC (Excerpt from MCI-HV-1 User's Manual)

16.1.1 Advance confirmation

Please read the MCI-HV-1 User's Manual (r12uz0138) and check the precautions when using the MCI-HV-

16.1.2 Changing MCI-HV-1 settings

Please read "3.2 Power Supply" and "4.1 Power Supply" in the MCI-HV-1 User's Manual and act as
necessary.
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16.1.3 Writing Sample Programs

(@) In case of using the executable file which is included in Renesas Motor Workbench, please download
the file which supports “Tuner” function into the CPU board.
R*** MCIHV1_PM_LESS_FOC_TUNER_***.HEX

(b) Incase of using the sample program (Project format) which is released by Renesas Electronics, please
download built executable file which includes “Tuner” function into the CPU board.
About the method of including “Tuner” function into a sample program, please refer to Section “14.6”.

Please read "3. Setup Guide" in the MCI-HV-1 User's Manual for details on how to connect the CPU board
to a PC (Windows 10 or 11).
The USB connector on the CPU board side is USB-Type C.

16.1.4 Connection of various boards and motors

For details on how to connect the three boards (MCI-HV-1, CPU board, and communication board for
RMW) and the motor you plan to use, please read "3.1 Hardware setup" in the MCI-HV-1 User's
Manual.MCI-HV-1

16.1.5 Power supply connection

Read "3 Setup guide" in the MCI-HV-1 User's Manual before connecting.

For the DC power supply, select and use a device that can output 390 VDC and has the capacity to
operate the motor without load. Due to the high voltage, be sure to insulate the wiring and terminals with
sufficient care.

When supplying power, be sure to supply power in the following order. Supplying DC power for the main
circuit before the auxiliary power may cause the inverter to malfunction.

(1) CNG6 inverter board +15V connector
(2) CN3 inverter board VBUS connector(DC input)

When AC input

Connect the AC power supply to the power terminal (CN2) of the inverter board via a circuit protector and
noise filter.

16.2 Overview

Tuner tool automatically measures specific parameters (e.g resistance, inductance) of a permanent magnet
synchronous motor and adjusts various control parameters (Pl control gain etc.) required for encoder position
control or sensorless speed control.

Tuner tool is available only when the tuning function is supported by the control program. “Tuner” will be
displayed as selectable in the “Select Tool” on the Main Window when it is available.
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Note : This tool is not guaranteed to be effectively adjustable for all motors.

16.3 Features

. Provides two tuning modes: Manual and Easy.
*  Tuning result (adjusted parameters) can be output as a PDF report or as a header file in the Renesas

control program.

The output in its original format cannot be used in the MCI-HV-1 sample program.

16.4 Precautions for use

Since this tuner tool is used for AC200V motors, please keep safe evaluation with the following points in

mind.

Table 16-1 Tuner Tool / Precautions for use

Points

Detail

Inverter Voltage Protection Level

Overvoltage level 420V
Low voltage level 8V

Inverter Current Protection Level

Overcurrent level 21.2A

Applicable Motors

* PM motors (SPM and IPM motors) of 200-VAC type

» Capacity must be less than or equal to MCI-HV-1 and power
supply capacity.

* The capacity must be less than the capacity of MCI-HV-1 and the
power supply. Do not connect a load.

Other

 Cover the rotating parts of the motor with a metal cover or the
like.

+ The motor rotates. Please operate in a safe environment.

* The motor will be supplied with electric power. Be careful not to
touch the conductive parts to avoid electric shock.
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16.5 Window Structure

The window structure of Tuner tool is shown below.

(a) Parameter Input window

@ Parameter Input E3
Please Input Parameter
Input Parameter
Select Parameter Input Value Unit
Rated Current 1.67 [A]
Pole Pairs 4 -
1 3
Skip Kind

Function Skip  Value -

Ld 0

Lq 0

Ke 0 -

Resistance [ohm] Set

P start
(b) Tune Window (Manual tab / Easy tab)
€3 Tune Window [ r@ ] = || € Tune Window o=@ =
e v e R
Current control Omega 300 Hz QOutput Header File Output Header File
Current control Zeta 1 . ———————————
Speed control Omega 3 Hz
Speed control Zeta 1 . o 100
BEMF observer Omega 1000 Hz Stapility 50% Response
BEMF observer Zeta 1 Reset Reset
Scope Scope
Parameter Set Exit Parameter Set Exit

Figure 16-3 Tuner tool window
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16.6 Explanation of Operation

This section describes the tuning procedure. For details on the functions on each window, see section 2.4

Main Window Operation.

16.6.1 Preparation
16.6.1.1 Write execution file

Please read "16.1.3 Writing Sample Programs”.

16.6.1.2 Start Renesas Motor Workbench

Click the short-cut icon on the desktop to start-up Renesas Motor Workbench.

16.6.1.3 Load the RMT file
Load the RMT file for Tuner to Renesas Motor Workbench.

+ RA6T2_MCIHV1_PM_LESS_FOC_TUNER_E2S_V***.rmt

16.6.1.4 Loading Map File
Loads a map file.

«  RA6T2_MCIHV1_PM_LESS_FOC_TUNER_E2S_V***map

16.6.1.5 Establish communication

Establish communication between Renesas Motor Workbench and the evaluation board.

16.6.1.6 Start Tuner tool

Select Tuner tool from Select Tool of Renesas Motor Workbench and start it.
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16.6.2 Performing Tuning
16.6.2.1 Input parameters for tuning

When you start Tuner tool, the "Parameter Input" window will be displayed. In the Input Parameter section
above, enter the rated current and pole pairs of the motor referring to the specifications of the motor.

If you know the properties of the motor in advance and want to skip some tuning, specify those parameters in
the Skip Kind field at the bottom (for details, refer to "16.7.1 Skip Function (Parameter Input window)").

@:I“"“:e’ " = Refer to the motor
ease Input Parameter . pe .
: specification and enter the
Input Parameter / t d t d I .
Select Parameter Input Value Unit / el Eilinsinle el po € palrs
Rated Current 0.42 [A]
Pole Pairs 2 _
Skip Kind B o
. If you want to skip tuning of a
il SRR || parameter, enter the value here
R |@o | '
Ld 0 /
Lg 0
Ke 0
Resistance [ohm] Set
P> Start

Figure 16-4 Parameter Input window
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16.6.2.2 Perform tuning

Click the Start button to start tuning, and the progress bar will be displayed while tuning. To stop tuning, click

the “Stop” button. When tuning is completed, “Tune Window” will be displayed.

Note : The motor rotates during tuning. To prevent the coupling attached to the rotating part of the

motor from scattering, cover the motor with a metal cover or otherwise execute it in an
environment where the motor can rotate.

Read "6. Precautions" in the MCI-HV-1 User's Manual (r12uz0138) again before execution.

During tuning

After completion of tuning (Tune Window)

€ Parameter Input
Please Input Parameter
Input Parameter
Select Parameter
Rated Current

Pole Pairs

Skip Kind
Function
Ld
Lgq

Ke

Resistance [ohm]

Getting Parameters... Ke

Input Value

Set

M stop

= € Tune Window

Unit
[Al

Parameter Set

[ofe] =

Report

Output Header File

Reset

The progress bar is
displayed during tuning.

Figure 16-5 Tune Window display under tuning and after tuning
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If an error occurs during tuning, check the error message and click the "Reset" button.

Error

[Message]

An error occurred during Getting Parameters.

Input paramater 'Rated Current’ error

[Solution]

Please reexecute after it's confirmed whether the situation of the board and the
motor or input parameter is appropriate.

If a "Reset” button is in the effective state, please carry out push down and make
the "Start" button effective.

[Message Code]

3-1-7

OK Cancel

Figure 16-6 Error message example

16.6.2.3 Confirm tuning result

Click the “Report” button on the “Tune Window” and confirm details about tuning on the “Result Report” screen.

Tune Window Result Report window
& Tune Window e = Result Report ]
[ menia | Easy Result Report 2023/04/17 10:47
=
Parameter Input Value Unit
Current control Omega 300 Hz Qutput Header File
Current control Zeta 1 e
Speed control Omega s Hz
SResclcomtiazen d - Input Here Input Here
BEMF observer Omega 1000 Hz
BEMF observer Zsta 1 Reset
Macro Name Parameter Result -
MP_POLE_PAIRS Number of pole pairs 2
MP_MAGNETIC_FLUX Permanent magnetic flux 001991128
Scope MP_RESISTANCE Resistance 9.20502
MP_D_INDUCTANCE D-axis inductance 0.004231008
TSRS Exit MP_Q_INDUCTANCE Q-axis inductance 0004549519
MP_ROTOR_INERTIA Rotor inertia 1.89991E-06
Viscous friction coefficient 6.808989E-05
MP_NOMINAL_CURRENT.RMS | Nominal current 042
‘{ »
Input Here
Qutput

Figure 16-7 Result Report view
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16.6.2.4 Terminate tuning

Click the "Exit" button on "Tune Window" to return to the Parameter Input window.

Tune Window

€ Tune Window f=fa] =
Parameter Input Value Unit
‘Current control Omega 300 Hz Output Header File
Current control Zeta 1 —
Speed control Omega 5 Hz
Speed control Zeta 1
BEMF observer Omega 1000 Hz

BEMF observer Zeta 1 Reset

Click "Exit" to return to the

- ; Scope / Parameter Input window.
Parameter Set

Exit

Figure 16-8 Exit button

16.6.3 Checking Operation

Since the tuning results cannot be reflected in the inverter software for MCI-HV-1, motor drive tests cannot

be performed. Please reflect the tuning results in the motor parameter header file of the sample program by
yourself. See Section 16.7.4(2) for details.

16.6.4 Terminating Tuner tool

If you are testing the motor drive, press the “STOP” button to finish the test. Click the "Exit" button on Tune

Window to return to the Parameter Input window. After that, return to Main Window by clicking the “Main
Window” button, or operate the tool switch button.
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16.7 Function Description

16.7.1 Skip Function (Parameter Input Window)

You can skip measurement of some parameters by entering those tuning parameters such as the resistive, d-
axis/g-axis inductance, and magnetic flux before tuning.

In the “Skip Kind” area of the Parameter Input window, select the Skip checkbox of the parameter to be omitted
and enter the parameter. When you have finished entry, press the “SET” button.

@ Parameter Input
Please Input Parameter
Input Parameter

Select Parameter

Input Value Unit

Rated Current 0.42 [A]
Pole Pairs 2 -
Check the checkbox and
enter the value.
Skip Kind
Function Skj'p Value // skipped.
Ld 0

Lq
Ke

0
0

Resistance [ohm]

P Start

Input the parameter to be

Set

After input, click "SET".

Figure 16-9 Skip Input view
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16.7.2 Tuning Control Parameters (Tune Window)

"Tune Window" is a window for control parameter setting. There are two ways to set parameters. You can
switch tabs between Manual tab and Easy tab.

On the Manual tab, you can adjust the natural frequency of each feedback loop and damping coefficient to be
used and reflect the adjustment to the control.

On the Easy tab, you can adjust parameters that are set to 50% as default by moving the slider from side to
side and reflect the adjustment to the control.

To reflect the adjustment to the control, click the "Parameter SET" button.

| Switch tabs. |
Tune Window Tune Window
(Manual) (Easy)
 Tune Window ol = @ Tonel o) =

Parameter Input Value Unit
300 Hz Output Header File Output Header File

[ 100
Stability. 50% Response

BEMF observer Zeta 1 - | Reset Reset

Scope Scope

Parameter Set Exit Parameter Set Exit

Click "Parameter SET" to reflect the
settings to control.

Figure 16-10 Manual and Easy Tab

Table 16-2 Tuning parameter list (Manual tab)

Display Adjustable parameter Remark

Current control Omega Natural frequency related to
current control [HZz]

Current control Zeta Damping coefficient related to
current control

Speed control Omega Natural frequency related to
speed control [Hz]

Speed control Zeta Damping coefficient related to
speed control

BEMF observer Omega Natural frequency related Sensorless speed control only
induced-voltage estimation [HZz]

BEMF observer Zeta Damping coefficient related Sensorless speed control only
induced-voltage estimation

Position control Omega Natural frequency related to Encoder position control only
position control [Hz]

Encoder counts per Encoder pulse counts per Encoder position control only

revolution revolution
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16.7.3 Reset Function (Tune Window)

If an error occurs in the driving program after tuning, select the reset type then reset. You can display the
selection screen by clicking "Reset" button in Tune Window.

*  All Reset
Resets all adjustment parameters. Parameter Input window will be displayed, so perform tuning again.
*  Error Reset

Resets only the error state and the tuned adjustment parameters are retained.

@ Tune Window EI 3
m Easy Selection screen
=
e o v — e —
et = || SRS | Resetbutton
s Current control a - R
Speed control Omega 5 Hz (When an error Error Reset
 Speed control Zeta 1 = OCcu rS)
BEMF observer Omega 1000 Hz
| BEMF observer Zeta 1 - “
Initialize al
Scope
Parameter Set -
bl bt S Exit Set
Figure 16-11 Reset function
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16.7.4 Header Output (Tune Window)

(1) Header file output
The tuning result can be output in the header file format of the Renesas motor control program.

Click the "Output Header File" button on Tune Window, and the saving window for "r_mtr_control_parameter.h"
and "r_mtr_motor_parameter.h" will be displayed.

Tune Window
@ Tune Window EI 3

Parameter Input Value Unit
Current control Cmega 300 Hz
Current cantrol Zeta 1 -

Speed control Cmega

wn
X
]

Speed control Zeta 1 -
BEFrEDE@Es ([ iz Example of an output header file
BEMF observer Zeta 1 -

(r_mtr_motor_parameter.h)

DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. Mo other uses are authorized. This
software is owned by Renesas Electronics Cnrunrarlnn and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE 1S PROVIDED "AS IS” AND REMESAS MAKES MO WARRANTIES REGARDING
THIS SOFTWARE., WHETHER EXPRESS. IMPLIED OR STATUTORY. INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND_NON-INFRINGEMENT, ALL SUCH WARRANTLES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT. SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEM IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following Link:

htto://wew. renesas. com/disclaimer

Parameter

I IS

Copyright (C) 2020 Renesas Electronics Corporation. ALl rights reserved.

/
= File Name : r mir_control parameter.h

% Description @ Definition of default control parameters for sensorless speed control
* (Renesas Motor Workbench Qutput file)

/

% Date : 2023.01.31

/* Guard against multiple inclusion %/
#ifndef R MTR CONTROL PARAMETER H
"dEflnE R MTR CONTROL PARAMETER H

% Macro definitions
tdefine MTR CONTROL PARAMETER (1)

/* Target rnnrrnt parameter definitions =/

#define RRENT (300. 0F) /= Natural frequency for current loop =/

#define P (URRHIT TETA (1.0) /% Damping ratio for current loop #/

#define (P SPEED OMEGA (5.0f) /# Matural frequency for speed loop #/

#define  CP SPEED ZETA (1.0fF) /# Damping ratio for speed loop =/

tdefine  CP E OBS OMEGA (1000. 0F) /# Natural freauency of BEMF observer =/

#define  CP E OBS ZETA (1. 07} /* Damping ratio of BEMF observer =/

#define  CP PLL EST OMEGA (20. 0} /= Matural freauency of PLL Speed estimate loop =/
#define  CP PLL EST ZETA (1.0F) /% Damping ratio of PLL Speed estimate loop %/
#define  CP ID DOWN SPEED RPM  (BOZ. 7477f) /% Speed fo start decreasing id [rom] (mechanical) #/
tdefine  CP ID UP SPEED RPM (b3, 1651F) /= Speed fo starf increasing id [rpm] (mechanical) =/
tdefine  CP MAX SPEED RPM (2675, 825f) /= Maximum speedlrom] (mechanical) #/

#define  CP OVERSPEED LIMIT RPM (4013 7387) /* Over speed Limit [rom] (merhanlral] +/

#define  CP OL ID REF (1. 636259f) f# 1d reference when low speed [A] =

#endif /= R MTR CONTROL PARAMETER H +/

Figure 16-12 Output Header File button

For the encoder position control program, refer to the application note and specify the encoder pulse count
separately when including into the sample program.
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(2) Reflection on Sample Programs

If the output header file has already been incorporated into the sample program, the output parameters can
be reflected by overwriting the header file.

However, the sample program provided for MCI-HV-1 (e.g., r01an7141,

RA6T2_MCIHV1_PM_LESS _FOC_PFC_E2S V***) requires manual reflection.

The table below shows the macro name that manages each parameter. Please change the values on the
sample program side with reference to the following.

Table 16-3 Parameter macro comparison table for motor

. sample program e.g.,
;::é ':Z;:; Tuner tool output file RA6T2_MCIHV1_PM_LESS
FOC_PFC_E2S _V***
Header file r_mtr_motor_parameter.h r_motor_targetmotor _cfg.h
Pole pairs MP_POLE_PAIRS MOTOR_CFG_POLE_PAIRS
Resistance [ohm] MP_RESISTANCE MOTOR _CFG_RESISTANCE
Inductance on d-axis MP_D_INDUCTANCE MOTOR_CFG_D_INDUCTANCE
[H]
Inductance on g-axis MP_Q_INDUCTANCE MOTOR_CFG_Q_INDUCTANCE
[H]
Magnetic flux [wb] MP_MAGNETIC_FLUX MOTOR_CFG_MAGNETIC_FLUX
Inertia of rotor [kg m2] | MP_ROTOR INERTIA MOTOR _CFG _ROTOR_INERTIA
Rated current [A] MP_NOMINAL _CURRENT_RMS | MOTOR_CFG_NOMINAL CURRENT_RMS
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Table 16-4 Parameter macro comparison table for motor control

File/Macro Description

Tuner tool output file

sample program
RA6T2_MCIHV1_PM_LESS
FOC_PFC_E2S V***

Header file

r_mtr_control parameter.h

r_motor_module cfg.h

Current control system
natural frequency [Hz]

CP_CURRENT_OMEGA

CURRENT_CFG_OMEGA

Current control system
damping factor

CP_CURRENT_ZETA

CURRENT_CFG_ZETA

Speed control system
natural frequency [Hz]

CP_SPEED_OMEGA

SPEED_CFG_OMEGA

Speed control system
damping coefficient

CP_SPEED_ZETA

SPEED_CFG_ZETA

Induced voltage
estimation system
natural frequency [Hz]

CP_E_OBS_OMEGA

CURRENT_CFG_E_OBS_OMEGA

Induced voltage
estimation system
damping coefficient

CP_E_OBS_ZETA

CURRENT CFG_E_OBS_ZETA

Position estimation
system natural
frequency [HZ]

CP_PLL_EST_OMEGA

CURRENT_CFG_PLL_EST_OMEGA

Position estimation
system damping
coefficient

CP_PLL_EST ZETA

CURRENT _CFG_PLL_EST_ZETA

d-axis current command
value subtraction start
speed (machine angle)

[rpm]

CP_ID_DOWN_SPEED_RPM

SENSORLESS_VECTOR_ID_DOWN_S

PEED_RPM

d-axis current command
value addition start
speed (machine angle)

[rpm]

CP_ID_UP_SPEED_RPM

SENSORLESS_VECTOR_ID_UP_SPE
ED_RPM

Speed limit value [rpm]

CP_OVERSPEED_LIMIT_RPM

SPEED_CFG_SPEED_LIMIT_RPM

d-axis current command
value at open loop [A] d-
axis current command
value at open loop [A]

CP_OL_ID_REF

CURRENT_CFG_REF_ID_OPENLOOP

Header file

Same as above

r_motor_targetmotor cfg.h

Maximum speed [rpm]

CP_MAX_SPEED_RPM

MOTOR_CFG_MAX_SPEED_RPM
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16.7.5 PDF Output (Tune Window)

Click the “Report” button on “Tune Window” to display the Result Report window. You can output the tuning
result in a PDF file with the “Output” button on this window.

Tune Window
P "
€ Tune Window (o loza) - 23 /I Click "Report".
e - -
Parameter Input Value Unit ]
Current control Omega 300 Hz Output Header File ]
Current control Zeta 1 - —— |
Speed control Omega 5 Hz
Speed control Zeta 1 |
BEMF observer Omega 1000 Hz }
BEMF observer Zeta 1 Reset ]
|
|
|
Scope |
|
Parameter Set ki |
|
|
\4
Result Report B
You can insert text
Result Report a 2023/04/17 10:47
and image.
Input Here Input Here
Macro Name Parameter Result -
MP_BaLE oaine e
wp, ResultReport [+ |
MP_ Result Report 2023/04/17 11:26
MP
Mp. Select Report Type
LI Tuning Result /' Scope Result
MP
- Input Here Input Here
‘
Exa mple of PDF output i Macro Name Parameter Result )
npg
MP_POLE PAIRS Number of pole pairs 2
Result Report RENESAS MP_MAGNETIC_FLUX Permanent magnetic flux 0.01997007
i Renesas Electronics MP_RESISTANCE Resistance 8.626209
HORITAHT 11:44 MP_D_INDUCTANCE D-axis inductance 0004230208
MP_Q_INDUCTANCE Q-axis inductance 0.004534732
MP_ROTOR_INERTIA Rotor inertia 1.898704E-06
—_—
= Viscous friction coefficient 7.327104E-05
MP_NOMINAL_CURRENT_RMS  Nominal current 042
e S . - -
o s
[ RaTo_eRT
Input Here
O L GRS
Output the result]
in a PDF file.
! <-- _| Output I Previous 1/2 Next
B vl —
B ifee
T = BE
SreRn T o Fi I
7 oo sies e TrEap

Figure 16-13 Output button (PDF output)
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16.7.6 Waveform Information Display (Scope Window)

When you click the “View Open” button on Scope Window, you can check the information about the waveform
display.

Scope window

€3 RUN...<Drive Test> = e =)

Scope Result

Control

Operation Memary
You can select only one View.
Memory1

m Click to display

waveform
L1 information.

View Open

@Scupe{:hannel Info EI =] @

Description Val/Div Offset Scale Color
Speed_reflrpm] 82.9745 0
Speed[rpm] 82.9745 0 [
Id_ref[A] 0.102878575 0
Id[A] 0.102878575 0
Ig_ref[Al 0.102878575 0
Ig[A] 0.102878575 0

0

1
1
1
1 |
1
1
lufA] 0.102878575 1

Figure 16-14 View Open button
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16.7.7 Memory Function (Scope Window)

In Scope Window, up to three waveforms of motor driving can be memorized, and individual waveforms can
be switched and displayed.

When you click the "Memory Save" button, the waveform is memorized and the label of the button changes to
"Memory Clear". Click it again to clear the memory.

When you select the View checkbox, the memorized waveform is displayed.

Scope window (before memorizing)

Scope window (after memorizing 3 waveforms)

&) Scope<Drive Test>

Scope Result

Control

SN Memory function =

Click to memorize
the displayed
waveform.

&) Scope<Starting>

Scope Result

/

Control

= e =]

Click to clear the
memorized
waveform.

Operation Memory Operation Memory
You can select only one Viefv. You can select only one View,
Memory1 Memory1
Drive Test v Starting v
Memory Save memo o Wiew Memory Clear start 'I‘
> RUN Memory2 > RUN emjory2
Memory Save memo iew start 2
View Open Memory3 View Open enfory3
Memory Save memo iew start 3
Check the checkbox to display the waveform.
Figure 16-15 Memory function
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17.Built-in Type Communication Library

17.1 Overview

A motor control development support tool, Renesas Motor Workbench (hereafter, "RMW"), communicates the
variable information with MCUs. RMW and a MCU can easily communicate by including a communication
library or built-in type communication library into the MCU program.

The built-in type communication library can perform the same functions as communication libraries, as well as
command processing and scope-processing of RMW.

Communication board for tools MCU mounted board
\"

Communication |ibrary

RMW command processing o o ) N S
USB serial conversion and scope processing | | (Communicating variable information v
7

USB serial conversion MCU mounted board Motor
board

Built-in type communication library

USB serial conversion RMW command processing 88 Communicating variable
| and scope processing information — Z

Figure 17-1 Overview of Communication Library

17.2 Features

The built-in type communication library enables the communication between RMW and the MCU using a
commercially available USB serial conversion board, instead of a communication board for tools.

Since the built-in type communication library uses the RAM area of the motor control MCU, the number of data
displayed in Scope Window is limited. However, it is ideal for simple viewing and debugging. If you want to
display faster sampling data, we recommend you to use a communication board for tools and communication
libraries.
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Table 17-1 Differences Between Communication Library and Built-in Type Communication Library

ltem Communication library Built in type communication library

Recommended application Displaying faster sampling data Simple displaying and debugging
Supported RX Family RX13T, RX23T, RX24T, RX24U -
MCU RX26T, RX66T, RX72T, RX72M

RL78 Family RL78/G14, RL78/G1F -

RA Family RA6T1, RA6T2, RA6T3, RA4T1, RA6T2, RA6T3, RA4T1, RA8T1, RA8T2

RA8T1, RA8T2, RA2T1
Required communication board MC-COM Commercially available serial USB
conversion board

Number of data displayed in 100,000 « 1,024 (RA6T2, RA8T1, RA8T2)

Scope Window « 512 (RABT3, RA4T1)
Sampling period Max. 20us/4ch Any period
Available function All All

RAM capacity used in Scope
Window

« 32KB (RA6T2, RA8T1, RA8T2)
« 8KB (RAGT3, RA4T1)

Library role

Communicates variable
information between PC and
MCU.

Communicates variable information
between PC and MCU.

RMW command processing and scope
processing.

Library specification

Same specifications for both communication library and built-in type

communication library

« The argument of the initialization function differs depending on the target

MCU.

« Available pins differ depending on the target MCU.
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17.3 HW Configuration

This section explains the HW configuration when including a library and using RMW.

17.3.1  When Using MCK Motor Control Evaluation Kit

Figure 17-2 shows an example of HW configuration when RMW is used with the MCK motor control evaluation
kit.

e Example of MCK motor control evaluation kit:
MCK-RA6BT2

e Example of HW configuration when using a communication library
Download the program that includes the communication library to the MCU on the PC.
Connect a communication board for tools between the PC with RMW installed and the CPU board.

¢ Example of HW configuration when using the built-in type communication library.
Download the program that includes the built-in type communication library to the MCU on the PC.
Connect a commercially available serial USB conversion board between the PC with RMW installed
and the CPU board.

Example of HW configuration when using a communication library

Items included in the MCK motor control evaluation kit

UART MCK evaluation kit
Communication board ~_0MM | (CPU board + Inverter board) — Motor
for tools
Includes RMW command Communicating
processing and scope variable information
processing.

Example of HW configuration when using the built-in type communication library

Items included in the MCK motor control evaluation kit

usB c iall ilable Usg| UART Built-in MCK evaluation kit
comm | Commercially available comm comm (CPU board + Inverter board)

serial conversion board

—— Motor

library

Includes RMW command/scope processing and
communicating variable information.

Figure 17-2 Example of HW Configuration When Using MCK Motor Control Evaluation Kit
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17.3.2 When Using Evaluation System

Figure 17-3 shows an example of HW configuration when RMW is used with an evaluation system.

e Examples of evaluation systems

»  Evaluation System for Stepping Motor with Resolver
»  Evaluation System for BLDC Motor

»  Motor Control Evaluation System for RA Family - RA6T1 Group

o Example of HW configuration when using a communication library
Download the program that includes the communication library to the MCU on the CPU card.

Connect the PC with RMW installed to the evaluation system.

e Example of HW configuration when using the built-in type communication library.

Download the program that includes the built-in type communication library to the MCU on the CPU
card.

Connect a commercially available serial USB conversion board between the PC with RMW installed and
the CPU card.

Example of HW configuration when using a communication library
Communicating |
variable information CPU card
RMW
I ltems included in Evaluation System
|
— F)
= usB Comm Evaluation System
_ comm circuit Motor
|
Includes RMW command
PC processing and scope
processing.
Example of HW configuration when using the built-in type communication library
Includes RMW command/scope processing
and communicating variable information.
Built-in
RMW comm CPU card
» library
UART : Items included in Evaluation System
comm |
Commercially available Comm Evaluation System
USB serial conversion circuit ¥ Motor
board

Figure 17-3 Example of HW Configuration When Using Evaluation System
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17.3.3 When Using User Board

Figure 17-4 shows an example of HW configuration when RMW is used with a user board.

e Example of user board
A board developed by a user.

¢ Example of HW configuration when using a communication library
Download the program that includes the communication library to the MCU on a user board.
Connect a communication board for tools between the PC with RMW installed and the user board.

e Example of HW configuration when using the built-in type communication library.
Download the program that includes the built-in type communication library to the MCU on the user

board.
Connect a commercially available serial USB conversion board between the PC with RMW installed and
the user board.

Example of HW configuration when using a communication library

UART
Communication board comm User board
for tools Motor
L
Includes RMW command

processing and scope Communicating
processing. variable information

Example of HW configuration when using the built-in type communication library

Built-in

CommerC|aIIy avgllable USB I?:mm User board Votor
serial conversion board — ibrary

Includes RMW command/scope processing
and communicating variable information.

Figure 17-4 Example of HW Configuration When Using User Board
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17.4 Example of Use

To include the built-in type communication library to the motor control program and use RMW, follow the steps
below.

e Determine which pins to use : determine the pin used to connect the USB serial conversion board to
the MCU mounted board.
¢ Determine the communication speed: determine the communication speed between RMW and the
board.
o Create a motor control program
»  Copy the built-in type communication library file.
»  Add the built-in type communication library file.
»  Call the built-in type communication library function.
¢ Download the motor control program that includes the built-in type communication library to the MCU.
¢ Connect with RMW.

This section describes an example of using RMW with a MCK Motor Control Evaluation Kit, MCK-RAGT2.

The procedure for using RMW with a user board is the same as the procedure for using RMW with a MCK
motor control evaluation kit.

MCK motor control evaluation kit

Example of connection when using MCK motor Motor
control evaluation kit %

BRI o =Y
Download the motor control program that
includes the built-in type communication
library.

Commercially available USB
serial conversion board

CPU board Inverter board

Motor
Example of connection when user board %

User board

Download the motor control program that
includes the built-in type communication
library.

Commercially available USB
serial conversion board

Figure 17-5 Example of Connection When Including Built-ln Type Communication Library and Using
RMW

R21UZ0004EJ0411 Rev 4.11 Page 301 of 313



Renesas Motor Workbench 3.2.1 17. Built-in Type Communication Library

17.41 HW Preparation

Use an MCK-RA6T2 and a commercially available USB serial conversion board.

Since the built-in type communication library is used, the communication board included in the MCK-RAGT2 is
not used.

For details on MCK-RAG6T2, refer to the following documents.

e R12QS0047 MCK-RA6T2 Quick Start Guide
¢ R12UZ0091 MCK-RAG6T2 User’'s Manual

Iltems included in MCK-RAGBT2 Commercially available USB
serial conversion board

Figure 17-6 Items to be Used
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17.4.2 Determine Which Pin to Use

Determine the pins to connect the CPU board to the USB serial conversion board. The pins must satisfy the
following conditions:

¢ Pins that can be used in the library

e The corresponding pins of the CPU board can be connected to the USB serial conversion board.

For MCK-RAGBT2, use SCI9, PD05/TXD9_A, and PD0O6/RXD9_A as shown in Figure 17-7.

The pins to use determined in this section are used in the following sections:

® 17.4.4.3 Call the library function : set the argument port of ics2_init()

¢ 17.4.6 Connecting with RMW

: connect to the USB serial conversion board

Inverter board connector Inverter board connector

(for INV2) (for INV1)

Serial

‘communication—}
connector

USB type-C
connector

RA6T2

T/H for SPI

Reset SW

Table 6-5 SCI connector (CN10) pin assignment

Pin No. Pin Function RA6T2 Connection Pin
1 GND -
. 2 MCU RXD PDO6/RXD9_A
3 MCU TXD PDO5/TXD9_A
4 vCC

Excerpt from “MCK-RA6T2 User's Manual” |

Supported CPU RABT1 RABT2
File ICS2_RABT1.0 ICS2_RABT2.0
ICS2_RABT1.h ICS2_RABT2_Built_in.o
ICS2_RABT2.h

Communication rate

0.5 [Mbps] ~ 7.5 [Mbps]

0.5 [Mbps] ~ 10.0 [Mbps]

Ports

SCI0 TXDO:P101
RXD0:P100
SCl4 TXD4:P205

SCI9 TXD9:PDO5
RXD9:PD08 \

3

RXD4:P206
SCI9 TXD9:P109
RXD9:P110

Pins that can be used in the built-in
type communication library

Variable type

SCI9-A

8bit unsigned integer
display)

8bit signed integer (number
display/setting/waveform display)
16bit unsigned integer (number
display/settingiwaveform display)
16bit signed integer (number
display/setting/waveform display)

32bit unsigned integer (number
display/setting/waveform display)

32bit signed integer (number
display/settingiwaveform display)

Pins that can be connected to
the USB serial conversion board.

bit IEEE754 floating point (number
splay/setting/waveform display)

(number display/setting/waveform

Clx RX, SClx TX

Excerpt from “Renesas Motor Workbench User's Manual”

Figure 17-7 Determining Pins to be Used
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17.4.3 Determine Communication Speed

Determine the communication speed between the PC and the USB serial conversion board/CPU board. The
communication speed must satisfy the following conditions.

e The communication speed that can be used in the library.
e The communication speed can be set for the USB serial conversion board.

You can check the communication speed that can be set for the USB serial conversion board from the
properties of the PC’s device manager, as shown in Figure 17-8.

The communication speed determined in this section is used in the following section:

¢ 17.4.4.3 Call the library function : set the argument speed of ics2_init()

¢ 17.4.6 Connecting to RMW : set the communication speed to RMW
A Supported CPU RABT1 RABT2
File Adion View Help File ICS2_RABT1.0 ICS2_RABT2.0
e m D Hm® ICS2_RABT1h ICS2_RABT2_Built_in.o
v i m—— ICS2_RABT2.h
i Audic inputs and cutputs
P Batteries Communication rate 0.5 [Mbps] ~ 7.5 [Mbps] 0.5 [Mbps] ~ 10.0 [Mbps]
B Ports SCI0 TXDOP101 :
(§ Mice and other pointing devices RXDO0:P100 Rl Communication speed that can
[ Monitors
@ Network adopters SCl4 TXD4:P205 be used for the built-in type
~ @@ Ports (COM & LPT) RXD4:P206 icati i
@ Intel(R) Active Management Technology - SOL (COM3) i communication library
i USB Serial Port (COME SCI9 TXD9:P108
= Print queues RXDS:P110
[ Processors

Hy Security devices — Variable type 8bit unsigned integer (number display/setting/waveform
[ Sensors display)

¥ Software components

B Software devices

i Sound, video and game centrollers
A e et

8bit signed integer (number
display/setting/waveform display)

16bit unsigned integer (number
display/setting/waveform display)
USB Serial Port (COMS) Properties X 16bit signed integer (number

display/setting/waveform display)
Genersl  FortSettincs Driver Datslls Ewents

Bits per secon't (421600 v

Dats biff

32bit unsigned integer (number
display/setting/waveform display)

32bit signed integer (number
display/setting/waveform display)

32bit IEEE754 floating point (number
display/setting/waveform display)

CPU resource to use SCIx RX, SCIx TX

Pari

Stop bil

Flow contr

A

Excerpt from “Renesas Motor Workbench User's Manual”

\

Displays the communication speed
that can be set for USB serial

conversion board.

Figure 17-8 Checking the Communication Speed That Can Be Set for RMW
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17.4.4 Create Program

Create a motor control program to be downloaded to the RA6T2 mounted on the CPU board of MCK-RAGT2.

This section describes how to include the built-in type communication library into a motor control program that
has already been created with e? studio.

For details about the built-in type communication library, see the following document:

¢ R21UZ0004 Renesas Motor Workbench User’'s Manual

17.4.4.1 Copy Library File

The header and object files of the built-in type communication library are included in the file where you
downloaded the RMW installer. Copy the header and object files of the built-in type communication library to
any locations in the motor control program.

Figure 17-9 shows the folder structure in which the library file was copied to the sample code folder.

Renesas_Motor_Workbench_V3_0b  <—Downloaded RMW installer folder RAGT2_MCILV1_SPM_LESS_FOC_E25 V101 «<—Sample code folder
communication librany — — .settings
Built-in type communication
RASTI library for RAGT2 Debug
RAET2 ra
IC52_RABTZ.h e P a -

m - Copy the built-in type communication library files. racfg

| ] 1CS2_RAETZ Built_in.o ra_gen

[ Icsz_RA6TZ.0 script

1 Object file of communication library for RA6T2

RL7BG1F src

RX13T application

R¥23T main

RX24T user_interface

RX2al) ics

RxeeT convert.bat

R¥72M [] ElfMapConverterexe

RX72T #) 1cs2_RABT2.h
ElfMapConverter |_'| 1C52_RAET2_Built_in.o
Installer «—RMW installer || Ic52 RAET2.0

m r_mtr_ics.c

mot_rmt <—Execution file of the sample project that includes )
the communication library ﬁ r_mir_ics.h
3 RABT2_MCILV1_SPM_LESS_FOC_E25 V101.rmt

B RAET2_MCILV1_SPM_LESS_FOC_E2S V101_conw. map

Figure 17-9 Folder Structure When Library Files are Copied
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17.4.4.2 Add Library File

Add the copied library file on e? studio. Open the project's properties on e? studio, and add the object file as
shown in Figure 17-10, and add the header file path as shown in Figure 17-11.

Q Properties for RAGT2_MCILV1_SPM_LESS_FOC_E25 V101

O X
Settings v D g
Resource ~
Builders
v C/C++ Build Configuration: Debug [ Active ]

| Manage Configurations...
Build Variables

Environment

) Tool Settings &3 Toolchain & Build Steps Build Artifact Binary Parsers @@ Error Parsers

%o (2 Target Processor Linker flags (-Xlinker [option]) 80 858
C/C++ General (# Optimization
Project Natures @ Warnings
Project References (% Debugging
Renesas QF ~ i85 GNU Arm Cross Assembler
Run/Debug Settings (2 Preprocessor
Task Tags (22 Includes
Validation (2 Warnings

(% Miscellaneous

v & GNU Arm Cross C Compiler
(2 Preprocessor Other objects
(22 Includes
(2 Optimization
(# Warnings
[ Miscellaneous

~ 8 GNU Am Cross C Linker Add the object file of the copied

(2 General

lﬂ%%}l@l

Shwarkspace loc/S{ProiNamelsrc/anplication/user interface/ics/1C 52,

Libraries llbrary
| |
v MU Arm Cross Create
(2 General Generate map |"S{EuiIdAmFactFileEasaName}map" |
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17.4.4.3 Call Library Function

The library initialization function uses the pins to be used as determined in Section 17.4.2 and the
communication speed as determined in Section 17.4.3.

The built-in type communication library for RA6T2 provides the following two types of functions:

e void ics2_init(uint8_t port, uint8_t speed, uint8_t mode) : initialization function

e void ics2_watchpoint(void) : data transfer function called periodically

The argument of the ics2_init() function differs depending on the target MCU. The pins set to the argument
port of the ics2_init() function are defined in the header file ICS2_RA6T2.h.

The following shows an example of calling the built-in type communication library function from the motor
control program of RAGT2.

#include "ICS2 RA6T2.h"
void main (void)

{

/* port = SCI9 A (PD05/TXDY9 and PDO6/RXD9): defined in ICS2 RA6T2.h */
/* Rate = (SCI Clock / (6 x (speed + 1))) [Mbps] : */
/* Rate = 921600bps, SCISPICLK = 120MHz -> speed = 21 */

/* mode = 32bit x 8ch */

ics2 init(ICS_SCI9 PD05 PD06, 21, 1);

test ()

/* Call the data transfer function cyclically */
/* If the transfer rate is Rate[Mbps], the minimum sampling cycle is

*/

/* 70+ (180/Rate) [usec], and it must be called at a cycle greater than this.
*/

void timer isr(void)

{

ics2 watchpoint () ;
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17.4.5 Download Program

Connect the PC to the CPU board and download the motor control program to the RA6T2 on the CPU board.
When downloading the motor control program to the CPU board, you are not required to connect to the inverter
board and the motor.

For more information on how to download the program, see the Quick Start Guide of your evaluation kit or the
documentation of your writing tool.

e A ERARAE S
W LR

Download the motor control program that
includes the built-in type communication

library.
Download the program ey = = Il :
CPU board

Figure 17-12 Connection When The Program is Being Downloaded
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17.4.6 Connect with RMW

Connect the PC with RMW installed to each board as shown in Figure 17-3. To connect the CPU board to the
USB serial conversion board, use the pins determined in Section 17.4.2.

Set RMW communication speed as shown in Figure 17-14. Select "Baud rate Dialog" from the "Option" menu
in Main Window of RMW, and set the communication speed determined in Section 17.4.3. The communication
speed set for RMW must be the same as the communication speed set in the library initialization function
ics2_init().

For information on how to use RMW, refer to the documentation below.

¢ R21UZ0004 Renesas Motor Workbench User’'s Manual

Commercially available USB
serial conversion board

CPU board Inverter board

Figure 17-13 Connection When RMW is Used
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