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1. Product overview 

 
The TOSHIBA 3-Phase Motor’s Vector Control Solution has two main components: 
 

 A highly scalable and fully configurable Motor Control Firmware designed for TMPM4K series MCUs, 
featuring Field Oriented Control (FOC). 

 
 The “MCU Motor Studio” GUI Tool for Microsoft Windows, utilized for parameter configuration, drive 

control and real-time logging of various motor parameters in a Digital Storage Oscilloscope fashion. 
 
 

“TOSHIBA MCU Motor Studio” Feature List 

Motor Drive Control Speed / Torque / Position (per channel) 

Sequencer 

Sequential Command List Execution / Wait Stage Support 
GUI Layout Control 

Sequence Save / Recall / Clear 

Board Information Base & Power Board Configuration / Versioning Information / Supported Features 

Parameter Configuration Run-time Motor / Encoder / Board / PI Regulator / System (limitations apply) 

Statistics Up to 4 fixed parameters (Speed, Torque, Current) 

Up to 3 channels individually with optional CSV logging of the selected parameters 

Scalable Timeline / Manual Zoom 

Status Information / DC Voltage / Temperature / Errors 

Layout Configuration Save Current View / Restore Default View 

Motor Parameter Configuration Configuration Save / Recall from XML 

Export to C Header file for Firmware inclusion. 

NVM (EEPROM/Flash) Save/ Recall (in future releases) 

Sensor-less Position Control Advanced Software Positioning / Advanced Turn Control 

Sensor Position Control Linear Motion Control 

Application Control Demo Control 

DSO / HS-DSO Logging of up to 8 parameters with scalable spread factor 

Built-in Calculators Current Sensitivity / Voltage Sensitivity / Pole Pairs / Single Phase Impedance 

Supported MCU Devices M4Kx 

Supported OS Microsoft Windows 10 32/64-bit OS 

Supported Languages English / German / Japanese 

Version  4.1.0 

“MCU Motor Studio” Firmware Feature List 

Motor Drive Method 
Field Oriented Control (Vector Control) using highly optimized mathematical co-
processor, the “TOSHIBA Vector Engine” 

Control Scheme Speed / Torque / Position 

Current Detection 

(configurable) 
1-Shunt / 3-Shunt / 2-Sensor (in future releases) 

Number of motor channels 1 channel, Up to 3 channels (in future releases) 

PWM Frequency Variable, 8kHz to 24kHz 

Protection 

Over Current 

Field Stall Detection 

Over Voltage  

Under Voltage 

Motor Disconnection Detection 



MCU Motor Studio 

Release Notes 

                                                                    4         2022-12-23 
                                      Rev 1.1.0 

©2021-2022 
Toshiba Electronic Devices & Storage Corporation 

Advanced  & Convenience 
Functions 

Zero Current Point Detection & Initial Motor Positioning  

Turn Control / Advanced Turn Control 

Linear Motion Control 

Stop Control 

Stall Recovery  

Load Dependent Speed Reduction 

Encoder 
Sensor based: Linear (Optical) / Magnetic (Hall) / Resolver 

Sensor-less:  Advanced Software Positioning 

MCU Devices TMPM4K 

Supported Tool-chains IAR Embedded Workbench(version 8.50.9) 

Version 3.10 

Hardware Requirement 

MCU Clicker 4 for TMPM4K 

Inverter Clicker 4 Inverter Board 

Power supply 24V 2.7A  AC adapter (Model ATS065-P240) 

BLDC Motor 
MOTOR - HETAI -42BLF01 (ACT-42BLF01), POLEPAIR – 4, RATED - 4000rpm, 24V 
1.90A. 
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2. Resolved Limitations 

This section describes the resolved limitations from the previous release (Rev 1.0.0). 

2.1. Parameter Export 

The motor header (.h) file exported from MCU Motor Studio PC tool is compatible with the Firmware. 

2.2. PC tool timeout  

In case communication is lost between PC tool and firmware, the PC tool will give a popup message indicating 
that the communication is lost and the PC tool application will be closed. 

2.3. Dead time from PC tool 

User can set DeadTime from PC tool in the current release. 

2.4. Turn control in counter clockwise direction 

Turn control in Counter clockwise direction is supported. 

2.5. Error Notifications 

The below error notifications are supported in the current release, 
1. No Motor notification. 
2. SW Undervoltage notification. 
3. SW Overvoltage notification. 
4. Speed reduction notification. 

2.6. Language menu – “Japanese localization” 

Japanese Language menu is available. 
 

3. Known Limitations 

3.1. Torque control testing using external hardware 

Torque control is not tested. 

3.2. Encoder usage - Speed control 

The following features are not tested: 
(1) Hall sensor(UVW), (2) Hall sensor(UV), (3) Incremental Encoder(ABZ), (4) Incremental Encoder (AB)  

3.3. Over Voltage detection using OVV interrupt 

Over voltage detection using OVV interrupt is not supported due to limitation of Clicker 4 Inverter Board. 

3.4. Compiler optimization level  

“Optimization level = high” is highly recommended.  

3.5. MAX14890 Re-Initialization  

Re-initialization of MAX14890 IC is not supported.  
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4. Important Notes 

4.1. Precautions during installation 

Please take the following precautions when installing MCU Motor Studio, 
1. Please ensure full install privileges (Admin rights) when installing the MCU Motor Studio PC tool. 
2. Do not attempt to install from a network drive or removable media. The installation package has to 

be copied to a local drive. 
3. Please ensure that the installer has valid Code Signing Certificate. 
4. It is recommended to use small path names during installation, please avoid the use of special 

characters as directory names. 
5. Multiple instances or various versions are not supported. 
6. Please un-install any previous versions of “MCU Motor Studio”, if already installed. 
7. When executing the installer, make sure that no suspicious files exist in the same directory. 
8. When executing the installer, copy the files to a newly created temporary directory before 

executing it. 
9. It is recommended that you do not leave files downloaded from external sites in the download 

directory. For example, if you download a crafted DLL file without knowing it, and then download 
the installer and run it, you will run the installer with the crafted DLL file in the same directory, 
which is dangerous. 

 

4.2. Evaluation Kit to be used  

Note:  
Sanity Testing has been performed using evaluation kit “Clicker 4 for TMPM4K + Clicker 4 Inverter shield + ACT 
motor (42BLF01)”. 
 
It is advisable to use ACT motor for evaluating all features of “MCU Motor Studio”. 
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Trademarks 

● FreeRTOS™ is a trademark of Amazon Web Services, inc in the US and/or elsewhere. All rights 
reserved. 

● Microsoft® and Windows® are either registered trademarks Microsoft Corporation in the United 
States and/or elsewhere. All rights reserved. 

● Arm® , Cortex® ,Cortex®-M3, Cortex®-M4,Keil® and µVision® are registered trademarks of Arm 
Limited (or its subsidiaries) in the US and/or elsewhere.  

● Click boards™ is a trademark of MIKROELEKTRONIKA. All rights reserved. 

● FTDI may be registered trademarks of “Future Technology Devices International Limited”. All rights 
reserved. 

● IAR Systems® and IAR Embedded Workbench® are registered trademarks are owned by IAR 
Systems. All rights reserved 

● SEGGER and J-Link are trademarks or registered trademarks of SEGGER Microcontroller GmbH & 
Co. KG. All rights reserved. 

Other Company names, product names and service names mentioned herein may be trademarks of their 
respective companies. 
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Open Source Copyright Information 

AvalonDock  

License Type: New BSD License (BSD) 

Copyright (c) 2007-2009, Adolfo Marinucci 

All rights reserved. 

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met: 

* Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer. 

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the 

documentation and/or other materials provided with the distribution. 

* Neither the name of Adolfo Marinucci nor the names of its contributors may be used to endorse or promote products derived from this software 

without specific prior written permission. 

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED 

WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 

PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY 

DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 

PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) 

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING 

NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY 

OF SUCH DAMAGE. 

WPF Gauge  

License Type: New BSD License (BSD) 

Copyright (c) 2011, Terry Phillips 

All rights reserved. 

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met: 

* Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer. 

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the 

documentation and/or other materials provided with the distribution. 

* Neither the name of Innumeralis nor the names of its contributors may be used to endorse or promote products derived from this software 

without specific prior written permission. 

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED 

WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 

PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY 

DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 

PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) 

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING 

NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY 

OF SUCH DAMAGE. 

WPF Dynamic Data Display  

License Type: Microsoft Reciprocal License (MS-RL) 

This license governs use of the accompanying software. If you use the software, you accept this license. If you do not accept the license, do not 

use the software. 

1. Definitions 

The terms "reproduce," "reproduction," "derivative works," and "distribution" have the same meaning here as under U.S. copyright law. 

A "contribution" is the original software, or any additions or changes to the software. 

A "contributor" is any person that distributes its contribution under this license. 

"Licensed patents" are a contributor's patent claims that read directly on its contribution. 

2. Grant of Rights 

(A) Copyright Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each contributor grants you 

a non-exclusive, worldwide, royalty-free copyright license to reproduce its contribution, prepare derivative works of its contribution, and distribute 

its contribution or any derivative works that you create. 

(B) Patent Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each contributor grants you a 

non-exclusive, worldwide, royalty-free license under its licensed patents to make, have made, use, sell, offer for sale, import, and/or otherwise 

dispose of its contribution in the software or derivative works of the contribution in the software. 

3. Conditions and Limitations 
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(A) Reciprocal Grants- For any file you distribute that contains code from the software (in source code or binary format), you must provide 

recipients the source code to that file along with a copy of this license, which license will govern that file. You may license other files that are 

entirely your own work and do not contain code from the software under any terms you choose. 

(B) No Trademark License- This license does not grant you rights to use any contributors' name, logo, or trademarks. 

(C) If you bring a patent claim against any contributor over patents that you claim are infringed by the software, your patent license from such 

contributor to the software ends automatically. 

(D) If you distribute any portion of the software, you must retain all copyright, patent, trademark, and attribution notices that are present in the 

software. 

(E) If you distribute any portion of the software in source code form, you may do so only under this license by including a complete copy of this 

license with your distribution. If you distribute any portion of the software in compiled or object code form, you may only do so under a license 

that complies with this license. 

(F) The software is licensed "as-is." You bear the risk of using it. The contributors give no express warranties, guarantees or conditions. You may 

have additional consumer rights under your local laws which this license cannot change. To the extent permitted under your local laws, the 

contributors exclude the implied warranties of merchantability, fitness for a particular purpose and non-infringement. 

 

WPF Localize Extension  

License type:  Microsoft Public License (MS-PL) 

This license governs use of the accompanying software. If you use the software, you accept this license. If you do not accept the license, do not 

use the software. 

1. Definitions 

The terms "reproduce," "reproduction," "derivative works," and "distribution" have the same meaning here as under U.S. copyright law. 

A "contribution" is the original software, or any additions or changes to the software. 

A "contributor" is any person that distributes its contribution under this license. 

"Licensed patents" are a contributor's patent claims that read directly on its contribution. 

2. Grant of Rights 

(A) Copyright Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each contributor grants you 

a non-exclusive, worldwide, royalty-free copyright license to reproduce its contribution, prepare derivative works of its contribution, and distribute 

its contribution or any derivative works that you create. 

(B) Patent Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each contributor grants you a 

non-exclusive, worldwide, royalty-free license under its licensed patents to make, have made, use, sell, offer for sale, import, and/or otherwise 

dispose of its contribution in the software or derivative works of the contribution in the software. 

3. Conditions and Limitations 

(A) No Trademark License- This license does not grant you rights to use any contributors' name, logo, or trademarks. 

(B) If you bring a patent claim against any contributor over patents that you claim are infringed by the software, your patent license from such 

contributor to the software ends automatically. 

(C) If you distribute any portion of the software, you must retain all copyright, patent, trademark, and attribution notices that are present in the 

software. 

(D) If you distribute any portion of the software in source code form, you may do so only under this license by including a complete copy of this 

license with your distribution. If you distribute any portion of the software in compiled or object code form, you may only do so under a license 

that complies with this license. 

(E) The software is licensed "as-is." You bear the risk of using it. The contributors give no express warranties, guarantees or conditions. You 

may have additional consumer rights under your local laws which this license cannot change. To the extent permitted under your local laws, the 

contributors exclude the implied warranties of merchantability, fitness for a particular purpose and non-infringement. 

 

XAML Markup Extensions  

License type- Microsoft Public License(MS-PL) 

This license governs use of the accompanying software. If you use the software, you accept this license. If you do not accept the license, do not 

use the software. 

1. Definitions 

The terms "reproduce," "reproduction," "derivative works," and "distribution" have the same meaning here as under U.S. copyright law. 

A "contribution" is the original software, or any additions or changes to the software. 

A "contributor" is any person that distributes its contribution under this license. 

"Licensed patents" are a contributor's patent claims that read directly on its contribution. 
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2. Grant of Rights 

(A) Copyright Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each contributor grants you 

a non-exclusive, worldwide, royalty-free copyright license to reproduce its contribution, prepare derivative works of its contribution, and distribute 

its contribution or any derivative works that you create. 

(B) Patent Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each contributor grants you a 

non-exclusive, worldwide, royalty-free license under its licensed patents to make, have made, use, sell, offer for sale, import, and/or otherwise 

dispose of its contribution in the software or derivative works of the contribution in the software. 

3. Conditions and Limitations 

(A) No Trademark License- This license does not grant you rights to use any contributors' name, logo, or trademarks. 

(B) If you bring a patent claim against any contributor over patents that you claim are infringed by the software, your patent license from such 

contributor to the software ends automatically. 

(C) If you distribute any portion of the software, you must retain all copyright, patent, trademark, and attribution notices that are present in the 

software. 

(D) If you distribute any portion of the software in source code form, you may do so only under this license by including a complete copy of this 

license with your distribution. If you distribute any portion of the software in compiled or object code form, you may only do so under a license 

that complies with this license. 

(E) The software is licensed "as-is." You bear the risk of using it. The contributors give no express warranties, guarantees or conditions. You 

may have additional consumer rights under your local laws which this license cannot change. To the extent permitted under your local laws, the 

contributors exclude the implied warranties of merchantability, fitness for a particular purpose and non-infringement. 

 

Extended WPF Toolkit  

License type: Microsoft Public License(MS-PL) 

This license governs use of the accompanying software. If you use the software, you accept this license. If you do not accept the license, do not 

use the software. 

1. Definitions 

The terms "reproduce," "reproduction," "derivative works," and "distribution" have the same meaning here as under U.S. copyright law. 

A "contribution" is the original software, or any additions or changes to the software. 

A "contributor" is any person that distributes its contribution under this license. 

"Licensed patents" are a contributor's patent claims that read directly on its contribution. 

2. Grant of Rights 

(A) Copyright Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each contributor grants you 

a non-exclusive, worldwide, royalty-free copyright license to reproduce its contribution, prepare derivative works of its contribution, and distribute 

its contribution or any derivative works that you create. 

(B) Patent Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each contributor grants you a 

non-exclusive, worldwide, royalty-free license under its licensed patents to make, have made, use, sell, offer for sale, import, and/or otherwise 

dispose of its contribution in the software or derivative works of the contribution in the software. 

3. Conditions and Limitations 

(A) No Trademark License- This license does not grant you rights to use any contributors' name, logo, or trademarks. 

(B) If you bring a patent claim against any contributor over patents that you claim are infringed by the software, your patent license from such 

contributor to the software ends automatically. 

(C) If you distribute any portion of the software, you must retain all copyright, patent, trademark, and attribution notices that are present in the 

software. 

(D) If you distribute any portion of the software in source code form, you may do so only under this license by including a complete copy of this 

license with your distribution. If you distribute any portion of the software in compiled or object code form, you may only do so under a license 

that complies with this license. 

(E) The software is licensed "as-is." You bear the risk of using it. The contributors give no express warranties, guarantees or conditions. You 

may have additional consumer rights under your local laws which this license cannot change. To the extent permitted under your local laws, the 

contributors exclude the implied warranties of merchantability, fitness for a particular purpose and non-infringement. 
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RESTRICTIONS ON PRODUCT USE 

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”. 

Hardware, software and systems described in this document are collectively referred to as “Product”. 

 TOSHIBA reserves the right to make changes to the information in this document and related Product without notice. 

 This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's 

written permission, reproduction is permissible only if reproduction is without alteration/omission. 

 Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for 

complying with safety standards and for providing adequate designs and safeguards for their hardware, software and systems which 

minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily injury or damage to 

property, including data loss or corruption. Before customers use the Product, create designs including the Product, or incorporate the 

Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, 

including without limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and 

conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with which the Product 

will be used with or for. Customers are solely responsible for all aspects of their own product design or applications, including but not limited 

to (a) determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the 

applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any 

other referenced documents; and (c) validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO 

LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS. 

 PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE 

EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY 

CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT 

("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes, without limitation, 

equipment used in nuclear facilities, equipment used in the aerospace industry, lifesaving and/or life supporting medical equipment, 

equipment used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or 

explosions, safety devices, elevators and escalators, and devices related to power plant. IF YOU USE PRODUCT FOR UNINTENDED USE, 

TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your TOSHIBA sales representative or contact us via our 

website. 

 Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part. 

 Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any 

applicable laws or regulations. 

 The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any 

infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to any 

intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise. 

 ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR 

PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, 

INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING 

WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2) 

DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR 

INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 

ACCURACY OF INFORMATION, OR NONINFRINGEMENT. 

 Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for 

the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass 

destruction weapons). Product and related software and technology may be controlled under the applicable export laws and regulations 

including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export 

and re-export of Product or related software or technology are strictly prohibited except in compliance with all applicable export laws and 

regulations. 

 Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please 

use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including 

without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING AS A RESULT 

OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS. 
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