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Description

This document describes the “MCU Motor Studio” installation procedure on Microsoft windows® PC and
connecting Clicker 4 for TMPM4K and Inverter shield.
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Conventions used in this document

Numerical Values
Hexadecimal number: OxABC or Oh12F

Decimal number: 123 or 0d123 (explicitly indicating the decimal numbers)
Binary number: Ob111
Signals

Active low signals are indicated by a _N at the end of the signal name. Example: RESET_N.
Assertion of a signal shall mean its activation (transition to the active state). Deassertion of a signal shall
mean its deactivation (transition to the inactive state).

Bus signals are indicated by [x:y] at the end of signal name. Example: DATA[3:0] indicates a four bit bus
with the individual bus signals DATA[3], DATA[2], DATA[1] and DATA[Q].

Registers
Register names are indicated by square brackets [...]. Example: [ABCD].

Two or more of the same kind of registers, fields, and bit names are collectively referred to by using a
numerical suffix n. Example: [XYZ1], [XYZ2] and [XYZ3] are collectively referred to as [XYZn].

The bit width of a register is expressed as [x:y] where x is the number of the most significant bit and y is
the number of the least significant bit. Example: [XYZ][3:0] indicates a four bit-wide register named XYZ.

The configuration value of a register is expressed by either a hexadecimal number or a binary number.
Example: [ABCD].EFG = 0x01 (hexadecimal), [XYZn].XY = 0b1 (binary).

The following definitions apply for Bytes and Words:

Byte 8 bits
Half Word 16 bits
Word 32 bits

Double Word 64 bits
Unless specified otherwise, registers support only word access.

Register which are indicated to be reserved must not be rewritten. The read value from reserved
registers must not be used.

Properties of each bit in a register are expressed as follows:

R Read only

w Write only

W1C Write 1 Clear; the corresponding bit is cleared (=0) when "1" is written to this bit.

W1S Write 1 Set; the corresponding bit is set (=1) when "1" is written to this bit.

R/W Read and Write are possible.

R/WO0C Read/Write 0 Clear

R/W1C Read/Write 1 Clear

R/W1S Read/Write 1 Set

RSWC Read Set/Write Clear; set after read operation, cleared after write operation.
Reading from register bits having a default value of "—" will result in an unknown value.

In case of write accesses to registers containing both read/write (R/W) and read-only (R) bits, the
read-only bits shall be written with their default value. If this default is "—", follow the instructions of each
register.

Reserved bits of Write-only (W) register should be written with their default value. If this default is "—",
follow the instructions of each register.

© 2021 - 2022 5 2022-12-01
Toshiba Electronic Devices & Storage Corporation Rev 1.1.0



TOSHIBA MCU Motor Studio

Install manual

1. Introduction

This manual describes the setup of hardware platform (“Clicker 4 for TMPM4K” and “Clicker 4 Inverter
shield”) and the installation of “MCU Motor Studio” PC tool applications and individual plug-ins that are

associated with each device.

DO R

MCU Motor Studio PC Tool R T v R Tt —

Clicker 4 for TMPM4K MCU Board
Clicker 4 Inverter Shield
Slider 2 Click Board

24V Power Supply & cable, USB cable
24V BLDC motor with hall sensors

Figure 1.1 Hardware setup
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2. Set-up

2.1. Requirements

2.1.1. Supported platforms

The application is built to run exclusively on Microsoft Windows based platforms (Microsoft Windows 10
64-bit OS).

2.1.2. Disk space

5MB of free disk space is needed for the typical installation package.
12MB of free disk space is needed for the application. Please allow some more disk space for logging
configuration files that can be generated during the normal operation.

2.1.3. Memory usage
The minimal amount of RAM required to ensure normal operation in all possible cases is 128MB.

2.1.4. Connectivity

At least one free Serial or USB port for the protocol communication (via the assigned COM port) is
required. A second one might be needed given the optional HS-DSO communication will be used.

2.1.5. Additional Software Components

“MCU Motor Studio” is a .NET framework-dependent published application. It does not include the .NET
runtime and libraries, just the executable and all third-party components it is utilizing.

If needed .NET resources are not pre-installed, a dedicated set-up program will be automatically started.
It will attempt to download and install the missing prerequisite components. In such cases, the user shall
ensure there is active Internet connection and the access to the component vendor's websites is
permitted.

Alternatively, an offline installation of the required .NET 3.5 SP1, .NET 4.0 Client Profile and Microsoft
Windows® Installer 3.1 packages can be performed prior to the “MCU Motor Studio” installation.

2.2. Package Content
The installer package contains “MCU Motor Studio.msi” - the Microsoft Windows® installer

« HostApplications > Windows » Installer v O Search Installer
Fa
MName Date modified Type Size
3
ﬁ! MCU Motor Studio 2/11/2022 2:39 PM Nindows Installer ... 1,413 KB

Figure 2.1 Installation package content

© 2021 - 2022 7 2022-12-01
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3. Driver Installation

3.1. Driver Installation steps

Connect the “Clicker 4 for TMPM4K” board “CN1” connector to Microsoft Windows® PC, and install

necessary virtual com port driver based on processor architecture from
https://ftdichip.com/drivers/vcp-drivers/.

Confirm that the driver is installed successfully using Microsoft Windows® “Device manager”. Below figure
shows snapshot of successful installation of virtual com port driver.

USE Serial Port (COM13) Properties e
General Port Settings  Driver Details  Events
3 USB Serial Port (COM13)
Driver Provider: ~ FTDI
Driver Date: 3/9/2016

Driver Version: 212160
Digital Signer: Microsoft Windows Hardware Compatibility

Publisher
iew details about the installed driver files.
Update Driver Update the driver for this device.
Roll Back Driver If the device fails after updating the driver, roll
e back to the previously installed driver.
Disable Device Disable the device.
LUninstall Device Uninstall the device from the system (Advanced).

oK Cancel

Figure 3.1 Driver installation

© 2021 - 2022 8 2022-12-01
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4. MCU Motor Studio Installation:

4.1. Installation steps

Execute “MCU Motor Studio.msi” - the Microsoft Windows® installer — please ensure user has admin
privileges prior to the installation.

ILEJ-! MCU Motor Studio 23-07-2022 11:38 Windows Installer ... 2449 KB

15 MCU Motor Studio - X

Select Installation Folder A

The inztaller will ingtall MCU Maotar Studio to the follovwing folder.

To ingtall in this Folder, click "Mext”. Taoinstall to a different folder, enter it below or click "Browse".

Folder:
C:\Program FilezhT ozhibahCU baotor Studioh, Browse. ..

Diigk Cost...

Install MCL Motor Studio for yourseff, or for anyone who uses this computer:

() Evervone
(®) Just me

¢ Back Cancel

Figure 4.1 Installation window

Please ensure that the installer file is digitally signed using a valid Toshiba certificate by clicking on ‘Show
more details’.

User Account Control pod

Do you want to allow this app to make
changes to your device?

B - MCU Motor Studio.msi

Verified publisher: BZT /{1 A&A LTk
File origin: Downloaded from the Internet

Show more details

Yes Mo

Figure 4.2 Digitally signed installer message window

© 2021 - 2022 9 2022-12-01
Toshiba Electronic Devices & Storage Corporation Rev 1.1.0




TOSHIBA MCU Motor Studio

Install manual

4.2. Install MSI from command line with Administrator

The MCU Motor Studio installation using command prompt with Administrator

¢ Right click on Windows Start, choose Command Prompt (Admin)

e In the command prompt, input “msiexec /i “path\MCU Motor Studio_64bit.msi*”
o Press Enter to start the install process.

]

Command Prompt

App

7 open

"% Run as administrator

Figure 4.3 Install from Command Prompt

4.3. Initial configurations

After successful installation “MCU Motor Studio” will be automatically started and an initial configuration will
be prompted. User need to have a “Clicker 4 for TMPM4K” powered and connected to one of the COM ports.
Please select the correct COM port and click ‘Ok’ button:

B p. — O X

Please choose UART:

COM4
COMS5
COMB

| Auto detection |

| Demo mode |

| O |

Figure 4.4 COM port detect

The Tool features Auto Detection mode. If selected all available COM ports will be scanned in ascending
order, attempting to establish communication with the attached board. The process may be rather slow,
depending on the number of ports in the system. It is strongly recommended to have the “Clicker 4 for
TMPM4K” board powered and connected to the PC with any required USB to Serial bridge driver properly
installed prior to any connection attempts.

The last used COM port will be memorized and used the next time the Tool is started. The COM port
selection window will only be prompted again, if the attempted connection cannot be established.

Next you shall select the motor channel you would like to start with. The prompt will be presented even if
only one channel is configured and usable on the platform that is currently connected, given the MCU is
capable of driving more channels.

© 2021 - 2022 10 2022-12-01
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Ok

Figure 4.5 Initial motor channel selection

The last used channel will be memorized and used at the next start. The channel selection will be prompted
again, only if the channel is not available, typically as different platform with different capabilities is

connected.

You are ready to start using the powerful PC tool and dive into the intriguing world of Toshiba’s Motor Control
Solution. Welcome to “MCU Motor Studio”!

4 .4. De-installation

There are several cases where the application has to be completely removed:

¢ New “MCU Motor Studio” version is available and shall be installed — in that case the user needs to
remove the previously installed one.

e The current version is to be re-installed — very unlikely, but in some cases this might be one of the
first trials to resolve issues with the application.

e The application is not needed anymore — although it is very tiny, sometimes a clean-up is needed.
The removal is very easy and follows the Microsoft Windows® standard approach. From Control
Panel -> Programs select “MCU Motor Studio” in the list (as illustrated below), hit Uninstall and
confirm the removal with OK:

Organize *  Uninstall Change  Repair

MNarme

B8 MCU Motor Studio

& Google Chrome
AI:IDI:IE Reader XI (11.0.23)
W Microsoft Edge

& Microsoft OneDrive
iaMicrnsu:uFt Teams

KA Keil pVisions

Publisher Installed On ~ Size
Toshiba 25-07-2022 2.73 MB
Programs and Features
10 ME
I Are you sure you want to uninstall MCU Motor Studic? e
0 MB
] In the future, do not show me this dialog box es

*Z Windows Driver Package - KEI

Figure 4.6 “MCU Motor Studio” de-installations

Version

4.0
103.0.5060.134
11.0.23
103.0.1264.62
22.131.0619.0001
1.5.00.17656
5.24.2.0
08/29/2013 1.0.0.3

After pressing “OK” to uninstalling “MCU Motor Studio”, related files and folder shall be completely removed.
Typically, there is no need to perform any manual deletion of any empty folders and/or files, unless you have
specified different location for storing auto-generated files, such as logs, parameter configuration files,
sequences, efc. It is assumed in this case that the user may want to keep these and therefore these are not

automatically removed.
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5. Clicker 4 for TMPM4K board Set-up:
5.1. Board setting of “Clicker 4 for TMPM4K” board

vy, -
3 TX

R’iS
3 _RS5S

TP3 © +5V LTJ
EXTSV

SCK/PG6
MISO/PG4
MOSI/PGS
23N

GND

~

GND im] =

2
‘E
Z

R54 RSB

USB

-

» TVt
HH!“'”HH.’H!H”NI- u1

( Sl

,S/PGO PUY/E

PUO/TX
PD4/SCL
Pn3/SU‘\

i{g ~ CLICKER 4 for TMPMAK .=

C35. TPS
- @

;ﬂ

SCK/PG6
MISO/PG4
MOSI/PGS
+3.3V
GND

PUO/TX
PD4/SCL
PD3/. SDA

2

o T O

u_u_J:
T T T ?nl‘w'rl"vi'ﬂ'ﬂ'ﬁ

B2
TD3
£D4

D8 D1 C32 FP1
T )

1 = us
k M
*Rs0 L

: i °|znzo_ M2 FP3

RAT o ™
gt i
i i Rt R12 R14
mikro

BUS

PFI/R
PF6/TX
PD4/SCL
PD3/SDA
+5v

SCK/PG6
MiS0/PG4
MOSI/PGS
k)
GND

3

PWRIDBG RUN COM
Ri4 R4S

MI<ROE @ 2

be ontimed@ 24

TP4 © +3.3V

mikro

BUS

PC7 PFI/RX
PG6 PF6/TX
MIS0/PG4 PD4/SCL
MOSI/PG5S PD3/SDA

+3.3V +5V
w 4

GND

Figure 5.1

Clicker 4 for TMPM4K

S| no | Functionality

Hardware setting

1 MCU Power ON/OFF

Swi1

ON OFF

2 Debugger settings

For on-board CMSIS

DAP (Use CN2)

For External J-link
JTAG SWD

J2

3 UART USB support (Connect to PC tool)

Use CN1

Table 5.1 Clicker 4 for TMPM4K Hardware setting
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5.2. Board Configuration (Clicker 4 Inverter Shield)

15 () (g co
12em  §Egc1o

C18MN ™8R!
=g R6

« CLICKER 4 Inverter shueld

sae T IDZY
Q1 ®EC20 Q2
A0 R .

[exr. & Q5
DZ4® © sss

C3iR R §-ER22 C:

L § [ lu"' i

Figure 5.2 Clicker 4 Inverter Shield

R29~n
Cimm
Ci7om

ANALOG

Sl no | Functionality Hardware setting

1 Power supply (DC 12 to 48V) TB1 (+ and -)

2 Motor connection CN1:U,V,W

3 | Hall Sensor connection TB2 -4 (A:Hu_, A-NC. B:Hv, B:NC, Z:Hw, Z :NC )

TB5 (5V, GND)
4 Incremental Encoder connection TB2 ~ 4 (AA A‘A BB BB.ZZZ Z)y
TB5 (5V, GND)

5 Feedback circuit connection Feedback | J1 12 J3 J4
3-shunt Open Open Open Short
1-shunt Short Short Short Open

Table 5.2 Clicker 4 Inverter Shield Hardware setting
©2021 - 2022 13 2022-12-01
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5.3. Connecting Clicker 4 TMPM4K and Inverter Shield boards

Ensure that “Clicker 4 for TMPM4K” board header pins (1 to 40) are properly connected with “Clicker 4
Inverter shield” header pins (1 to 40) as shown below:

A\

" e ™™
% L {7 \! J " '3 ~ ‘ LA
w . lwa ® -t 0
- - |
{‘ld (23] |

-

9%
.
-

-

O

Lre
-

... CLICKER 4 for THPHAK k:! b

Figure 5.4 Power cable and Motor connection

Ensure the hardware connection for Power supply; Motor connection, Hall Sensor connection and Feedback
circuit connection are done as shown in Figure “Power cable and Motor connection” and Table 5.2 "Clicker 4
Inverter Shield Hardware setting".

Once the power supply is switched ON the “Power LED” of both “Clicker 4 for TMPM4K” and “Clicker 4
Inverter shield” will be ON. Now CN1 can be connected to PC where “MCU Motor Studio” PC tool is installed.
Once motor start running LED UH, VH, and WH will turned on.

©2021 - 2022 14 2022-12-01
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. ~u7
Cs/pg, 74
SCh/pgs
Misgy,
L/ ¢

POWER LED FAULT LED POWER LED UH VH WH

Figure 5.5 PWM indication LED
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CN1 USB connector is used for connecting virtual COM port with “Clicker 4 for TMPM4K” board and CN2
USB connector is used for flashing firmware to “Clicker 4 for TMPM4K” board.

CN2

CLICKER 4 for TMPM4K oS Rl wross %8 SN

L1 caz rp1 @Y .= Has a5 0
&5 AD2 DIg 31 3 BER ™

w3 B . lcé3=c“‘ﬁ',caa: ;e : cnp L

W04 106

nos

1
2

B
S
o.
o
<
<
O.
L
<

MI<EROE ©

be on time

S

BT

PUT/RX S/PG PUI/RX = PFI/RX
SCK/PG6 PUO/TX ~ K/PG PUO/TX = P PF6/TX
N PD4/SCL .= =  MISO/PG4 PD4/SCL = - IS0 PDA/SCL
PD3/SDA *  MOSI/PGS PD3/SDA = 1SI/PGS PD3/SDA

PEG/TX
PD4/SCL

W

- ¥-N-E- RN

1
5

.

Figure 5.6 Virtual COM port and Debug port connection
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6. Standalone Demo

The Standalone demo can be driven in two different ways:
1. Using Slider and Buttons (does not require connection to PC Tool)
2. Demo Control Window of the PC Tool.

6.1. Demo Using Slider and Buttons

The demo can be operated without the need of Motor Studio PC tool. The demo uses “Slider 2 click”,
connected to the MicroBus on Clicker 4 MCU board. The “Slider 2 click” along with buttons, can be used to
demonstrate Start, stop and speed control.

Slider 2 click - https://www.mikroe.com/slider-2-click

6.1.1. Hardware connection:
Connect the “Slider 2 click” to MicroBus-4.

,,,,,

it 'N\\‘\i)w'm;"#sﬁ“

Figure 6.1 Slider 2 Demo Hardware connection

6.1.2. Buttons

Button B6 — Start/Stop the motor. LED L6 indicates the current status, lit when the motor is started. Even
started, the motor will not rotate, if the speed selector is set at 0 RPM (see the slider description).

Button B5 — Direction reversal. By default, the motor rotates in clock-wise direction, seen from the top. When
B5 is pressed the motor will slow down until full stop and then accelerates in the reverse direction. LED L5 will
be lit, when motor rotates in counter-clockwise direction.

MISO/PGH
MOSUPGS
3

P ; s
cio PWR BOBNOT yomey ¥omcE FORCT FORCE 30
= = O 000 O

= s ® S m x O

Start / Stop

Direction Reversal

Figure 6.2 Slider 2 Demo Buttons
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6.1.3. Slider 2

Slider 2 — it is used to set the target speed of the motor in RPM, ranging from 0 to Max speed as indicated
below:

Slider B click
Figure 6.3 Slider 2 Demo Speed control

6.1.4. Status LEDs

The onboard LEDs are used to signal various operational states of the demo:
. LED L2 — Communication indication. When lit, data communication between Motor Studio FW
and PC Tool is ongoing. At power-on the LED will be blinking periodically, indicating an ongoing
attempt to establish communication.

. LED L3 — FOC stage indication. When lit, the demo has switched from the initial sine-wave
commutation to Field-Oriented-Control. Default status after power-on is OFF

. LED L5 - Direction indication. When lit, the motor rotates in counter-clockwise (CCW) direction.
Default status after power-on is OFF, e.g. clockwise (CW) direction

. LED L6 — Motor started indication. When lit the motor is started. Default status after power-on is

OFF (motor stopped)

KER 4 for THPMAK o= o i:pm o o

- 3 R4 Ris
B vac

SCKIPGS PUO/TX ) SCK/PGE PUO/TX /PGS PFB/TX
MISO/PG4. POA/SCL MISO/PG4 PD4/SCL ISO/PG4 PO4/SCL
MOSI/PGS PD3/SDA MOSI/PGS PO3/SDA 1/PGS. PD3I/SDA

+33v 1

Started / Stopped
CCw /CW
FOC / Sine-wave

Figure 6.4 Slider 2 Demo Status indication Communication / Idle
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6.2. Demo Control Window of PC Tool

The Demo Control window provides a basic control for the demo application, offering several buttons for state
change and a simple state/transition status indication. However, the set speed is still controlled via the Slider
and the direction via button B5.

Pressing the Run button will start the motor and the active state will become “Running ...”

Demo Control v X

Demo Control

Park | | Init Run

Figure 6.5 Demo control Window during “Run”

Pressing the Stop button will stop the motor and the active state will become “Stopping ...”. As soon as the
motor stands still, it will be changed to “Idle”:

Demo Control v X

Demo Control

Park I I Init l | Run Stop

Figure 6.6 Demo Control Window in “Idle”

As both Park and Init states are not supported, pressing the corresponding buttons will result no action.
LEDs L2, L3, L5 and L6 will be updated accordingly. Mixed usage of Run/Stop and B6 buttons is supported.
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7. Firmware building and flashing Procedure:

7.1. Installation Pre-requisites

IAR embedded workbench v8.50.9 has to be installed on Windows PC. (Newer or different version of IAR can
be used at own risk.)

7.2. Applying FreeRTOS Patch

“MCU Motor Studio” firmware uses FreeRTOS Kernel V10.2.1. The project folder structure do not
contain the FreeRTOS source code, user has to download the FreeRTOS open source code and apply
patch using the Patch file available in release package.

Please follow the below mentioned procedure to prepare the “FreeRTOS \ source” folder:
1. Download the FreeRTOS from the path
“ https://sourceforge.net/projects/freertos/files/FreeRTOS/V10.2.1/FreeRTOSv10.2.1.zip/dow
nload” and unzip the downloaded file.

Note:
a. If required, please accept website cookies to download FreeRTOS kernel.
b. Newer or different version of FreeRTOS can be used at own risk.

This PC » Downloads
Mame
~ Today (2)

{ FreeRTOSV10.2.1zip
FreeRTOSv10.2.1

Figure 7.1 Download and unzip FreeRTOS kernel

2. Download Git for windows from the path, “https:/git-scm.com/”. Install Git by executing
downloaded .exe.

This PC % Downloads »

Mame
~ Today (3)
Git-2.36.0-64-bit.exe

Figure 7.2 Download and install Git

3. Unzip the release package “MCUMotorStudio_1.1.zip".

This PC » Mew Volume (D) * Release

s

i Mame

{ MCUMotorStudio_1.1
MCUMatorStudio_1.1

Figure 7.3 Unzip Release package

4. Unzip Firmware source code available at “MCUMotorStudio_1.1\Code”.
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MCUMotorStudio_1.1 » Code
Mame
Release_pkg_Firrnware

Release_pkg_Firrnware
Figure 7.4 Unzip Firmware package

5. Create a temporary folder by name “patch” at any suitable path outside folder
“MCUMotorStudio_1.1".

This PC s Mew Volume (i) » Release

Marme

MCUMatarstudio_1.1
Patch
¢ MCUMotorStudio_1.1

Figure 7.5 Create “patch” folder

6. Copy FreeRTOS source folder “FreeRTOSv10.2.1\FreeRTOS\Source” and patch file

“MCUMotorStudio_1.1\Code\Release_pkg_Firmware\FreeRTOS.patch” to “patch” folder as
shown below.

» patch »

Mame

Source

|| FreeRTOS.patch

Figure 7.6 Copy FreeRTOS source and patch file

7. Open Git Bash application by right clicking on “patch” folder and clicking “Git Bash Here”.

o~

Mame Date modified

MCUMotorStudio_1.1 25-07-2022 1517
Patch e
¢ MCUMotorStudio_1.1 Open
Open in new window
Pin to Quick access
Git GUI Here
Git Bash Here

7-Zip >

Figure 7.7 Open Git Bash

8. Execute following command in Git Bash. Git bash works on Linux style commands.
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§ patch -pl < FreeRTOS.patch

Figure 7.8 FreeRTOS patch command

9. If the patching is successful, message as shown below will appear.

ch

able/TAR/ARM_CM4F /port. c

Figure 7.9 FreeRTOS patch message

10. Finally copy “\patch\source” folder to
“MCUMotorStudio_1.1\Code\Release_pkg_Firmware\Source\FreeRTOS” as shown below.

« MCUMotorStudio_1.1 » Code » Release_pkg_Firmware » Source » FreeRTOS5

Marme Date modified Type
Source 25-07-2022 16:00 File folder

| load_statistics 25-07-2022 15:18  File

| load_statistics 25-07-2022 15:18 H File

Figure 7.10 FreeRTOS patch message

11. Downloaded FreeRTOS kernel and temporary folder “patch” can be deleted after patching
procedure.

7.3. Build procedure using existing IAR Embedded workbench Project

1. Open IAR embedded workbench project “MotorControl” in \Projects\ MotorControlM37x\IAR folder
using IAR embedded workbench software.

Release_pkg_Firmware » Projects » MotorControlM37x » [AR

~

Mame Date modified Type Size
Release Clickerd TMPMAKN File folder
settings File folder
| MAKM.icf ICF File 2KB
| MaotorControl.ewd EWD File 256 KB
| MotorControl.ewp EWP File 287 KB
e MetorControl IAR IDE Workspace 1 KB
Figure 7.11 |AR project
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2. 1AR project configuration “Release Clicker4 TMPM4KN” will be opened by default.

© WotorControl - IAR Embedded Workbench IDE - Arm £.50.9 - X
File Edit View Project CMSIS-DAP Tools Window Help

DOR@ = XK DC - < Q2> 5 FE L >0 B@e=0 - i
Workspace * 1 X | mainc x ~
Release Clicker? TMPMAKN ~ fu

B

Files & . !

=8 IMotorControl - Relea...| » | | int main (void)

@ & Application =l

-2 i Board IROn_Type nr;

oard
xternalComponents SCB->SHCSR = SCB_SHCSR_MEMFRULTENA Msk

Power 15CB_SsI . BUSFAULTENA Msk
| — B clickerd_mdkn_p... |5CB_SECSR_USGFAULTENA Msk;
| = B mdkn_pweh
| — B powerboard_sk BORRD_SetupClocks()
| = B pwr_undefine.h BOARD_SetuplFD() :
| —

[ shk_mdkn_pwrh

Temperature
MSIS (defined _ TMPM 370_) || (defined _ TMPM 372_) || (defined _ TMPM 373 ) || (defined _ TMPM 374_)
F 6 FreeRTOS TRQn. o1 mponeen) - -

for (nr = (IRQn Type)0

nr < INTF_IRQn; nr++)

HAL NVIC_SetPriority(nr,
otorContral L gzndis
& M Matars
F— B configh [ #if (defined _TMEM 375_) || (defined _ TMPM_37é_)
— [ FreeRTOSConfigh for (nr = (IROn_Tvpe nr < INISBIO_IROn: nr+t)
& & mainc NVIC SetPriority(nr, ~0);
— i preinclude h - #endif
— [ standalone_configh
F— [ user_configh E] #1if (defined _ TMPM 475_)
L@ & Output for (nr = (IROn Type)O; nr < INTENCI1 IRGn ; nr++)
NVIC_SetPriority(nr, ~0);
- #endif
[ MotarCanirl < > v

Figure 7.12 IAR project window

3. Build target files using [Project] -> [Rebuild All].

@ MotorContral - AR Embedded Workbench IDE - Arm 8.50.9

File Edit View | Project | CMSIS-DAP Tools Window Help

N Ra [& Add Files AL QD> 8K = > A Be=0" "8
Workspace [# Add Group... =

+ o
Reloase Dickerd T L1 Import ile List.. fiy
Add Project Connection... -~

Edit Configurations...
X | Remove

) creste New Project.
™ Add Existing Projedt...

SHCSR_BUSFAULTENA Msk
£+ Options... Alt+F7 }_SHCSR_USGFAULTENA Msk;
Version Control System » brupClocks() ;

CupOFD () 7

Make F7

Compile ctri-F7 |-
d .t
ed __ TMPM_370_) || (defined _ TMPM 372 ) || (defined _ TMPM 373_ ) || (defined _ TMPM 374_ )
Clean = (TROn Type}0; nr < INTE_TRQR; nr4)

etPriority(nr, ~0);

Rebuild All

L

Batch build... F8

— B preinclud
— [ standalo )
F— Quser_con ed _ TMPM 375_) || (defined _ TMPM 376_)
B Output Stop Build Ctri-Break |= (IRON_Type}0; nr < INTSBIO_TROn: nr++)
etPriority(nr, ~0):

C-STAT Static Analysis

© Download and Debug ctri+D

Debug without Downloading ed _THRM 475
Attach to Running Target = (IROn_Type)d

o

nr < INTENC11 IRQn ; nr++)
Make & Restart Debugger Cirl-R fetPriority(nr, ~0);

Restart Debugger Ctrl+Shift=R
MoterContral > v
Download 3
Build - qx
————————  SFRSetwp
Messages File Line
B CMSIS-Pack Manager

-

Open Device Description File »
< > v

Save List of Registers...
- Ln 150, Col 1 System | CAP| NUM OVR B

Clean and make th

Figure 7.13 Build IAR project

4. Ensure CN2 USB connector of “Clicker 4 for TMPM4K” board is connected to PC using C-type USB
cable.
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5. Flash the firmware to MCU using [Project] -> [Download] -> [Download active application].

9 MotorControl - AR Embedded Workbench IDE - Arm 8.30.9

File Edit View
DOl
Workspace i}

FRelease Clickerd TMF

0
@

I Mators
— R configh
— @ FreeRT
main.c
F— [ preinclud
F— [ standalol
F— Buser_can
B Output

L )

- Q

2

MotorCorntral

Build

Messages
Total number £

<

Download the acti

Save List of Registers...

bua session

Figure 7.14 Download IAR project

Errors 0. Warninas 0

Ln 150. Col 1

- x
CMSISDAP Tools Window  Help
Add Files... et Qous s 5
Add Group -
Impaort File List In
Add Project Connection.., S
Edit Configurations..
0id)
Remove
e nr;
Create New Project.
0 Existing Project... SR = SCB_SHCSR MEMFAULTENA Msk ‘
1SCB_SHCSR_BUSFAULTENA Msk
Options... AlR-FT |SCB_SHCSR_USGFAULTENA Msk;
Version Control System » frupClocks () :
TupOED ()
Make 7
Compile Ctil-F7 ¢ 14
pl s at the .
Rebuild All ed __TMPM 370_) || (defined _ TMPM 372_ ) || {defined _ TMPM 373_) || (defined _ TMPM 374_)
Clean = (IRQn_Type)0; nr < INTE_IRQn; nr++)
EOEr s [ErFriorityinz, -0);
C-STAT Static Analysis »
ed _TMPM 375_) || (defined _ TMPM 376_)
Stop Build Ctrl-Break |= (TRQn_Type nr < INTSBIO_IRQn; nr++)
ctPriority(nr, ~0);
Download and Debug ctri+D
Debug without Downloading et i ars_)
Attach to Running Target = (IRQn Type)0; nr < INTENCLL IRQn : nr+)
Make & Restart Debugger ctrl-R fetPriority(nr, ;
Restart Debugger Cirl+Shift+R.
> v
Download » Download active applieation
Download fil S 2
SFR Setup punload fie
Erase memary File Line = *
CMSIS-Pack Manager
Open Device Desiption File » e
> v

Sustem | CAP| NUM| OVR BES
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8. Revision History

1.0.0 2022-05-05 Baselined Version.

1.1.0 2022-12-01 Internal review comments are incorporated.

Table 8-1 Revision History
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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 pVision® 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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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”.

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

e 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.

e 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.

e 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.

e 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.

e 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.

e ABSENT AWRITTEN 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.

o 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.

Toshiba Electronic Devices & Storage Corporation
https://toshiba.semicon-storage.com/
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