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DESCRIPTION

The EPC9147D is an interface board that permits
connection of the Renesas controller Board
RTKOEMA270C00000BJ, equipped with an RA6T2
microcontroller, to a compatible 3-phase eGaN®
FET/ IC motor drive inverter board as shown
in figure 1. The interface board allows users to
utilize the existing Renesas Motor Workbench
together with dedicated files to program the
Renesas controller board to control a motor with
an EPC eGaN® FET/IC 3-phase inverter.
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Figure 2: EPC9147D top and bottom overview

Compatible Boards
Table 1: Compatible EPC motor inverter drives Table 2: Compatible Renesas controllers
Inverter board | Description | EPC GaN FET/IC Controller board Description c';:ltl::ﬁ:r
EPC9167/HC 30 Agus 3-Phase BLDC Motor Drive Reference Design Board EPC2065
EPC9193/HC 40 Agys 3-Phase BLDC Motor Drive Reference Design Board EPC2619 RTKOEMA270C00000B) g{:{miﬂﬁ;ggﬂ:ﬁpﬁ:& RA6T2
EPC9194 40 Agys 3-Phase BLDC Motor Drive Reference Design Board EPC2302 with RA6T2
EPC9176 20 Agys 3-Phase BLDC Motor Drive Reference Design Board EPC23102 .
(PU board for single motor
EPC9173 35 Agws 3-Phase BLDC Motor Drive Reference Design Board EPC23101 RTKOEMA430C00000BJ | control evaluation equipped RA4TI
EPC9186 150 Agys 3-Phase BLDC Motor Drive Reference Design Board EP(C2302 with RA4TT
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GENERAL CONNECTION OVERVIEW
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DETAILED DESCRIPTION OF THE EPC9147D BOARD

CN3 and CN4 connectors — |
to Renesas CPU board

IEPCHp

EPC8147D
€7C 2023

External 5V CPU board
power supply connector

On EPC9147D board

« Speed adjustment knob

« External 5V supply connector
« Hall sensor connector

« Interface board switch

« Fault clear button

« Several LEDs
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Motor Drive Controller Interface Board - Renesas RA6T2/RA4T1 Controller Board

CPU-Interface board connectors

EPC9147D

Figure 3: General connection overview

Figure 4 shows an overview of the EPC9147D board with connectors and user interfaces

Three
Phase
= Inverter

Fault clear button

Interface board switch

Hall sensor connector

Figure 4: EPC9147D connectors and user interfaces description

On Renesas CPU board

+ Reset button

« Communication board connector
« Internal 3.3V supply

« Various jumpers
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Test Points

In the EPC9147D, several test points measure analog, digital, error, and PWM signals. Two test points for each signal are provided on the top and bottom
of the board to allow easier measurement of signals. The test point locations are shown in figure 5.
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Figure 5: a) Top side test points; b) Bottom side test points.
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Over-Current Detection

Motor Drive Controller Interface Board - Renesas RA6T2/RA4T1 Controller Board

Both EPC inverter boards and Renesas CPU board are equipped with over current detection circuits. The interface board includes the option to
mount the resistor R32 (10 kQ) in case there is a need to pull up the over-current signal. R32 is not mounted by default.

CONNECTION DETAILS

The pin maps of each connector are shown in this section. Table 1 shows the map of the interface connector to the EPCinverter board. Table 2 and
3 show the interface connectors to Renesas CPU.

Table 3: Interface board connector to EPCinverter board

Piné | Pin Name | Pin#
2 PWMH1 GND 1
4 PWML1 GND 3
6 PWMH2 GND 5
8 PWML2 GND 7
10 PWMH3 3v3 9
12 PWML3 3v3 1
14 EncA 3v3 13

e
18 EncB GNDA 17
20 Encl GNDA 19
22 Vdc GNDA 21
24 Vsns1 GNDA 23
26 Vsns2 GNDA 25
28 Vsns3 GNDA 27
30 NC GNDA 29
32 Isns1 GNDA 31
34 Isns2 GNDA 33
36 Isns3 GNDA 35
38 NC OCPn 37
40 NC NC 39

Table 4: (N3 interface connector to Renesas CPU board

Pin# | Pin Name | pins
1 NC GNDA 2
3 VDC_AD GNDA 4
5 IU_AD GNDA 6
7 IW_AD GNDA 8
9 IW_AD GNDA 10
1 VU_AD VV_AD 12
13 VW_AD GNDA 14
15 GNDA GNDA 16
17 Speed knob GNDA 18
19 AVCC AVCC 20
21 GNDA GNDA 2
23 vce vCe 24
25 GND GND 26
7 UL_IN GND 28
29 UH_IN GND 30
31 VLN GND ED)
3 VH_IN GND 34

Table 5: (N4 interface connector to Renesas CPU board

Pin# | Pin Name | pins
1 WL_IN GND 2
3 WK_IN GND 4
5 NC NC 6
7 NC NC 8
9 NC GND 10
" GND OC_INV_OuT 12
13 VCC NC 14
15 NC Toggle switch 16
17 FC Button Blu LED 18
19 Green LED Red LED 20
21 HALL_U HALL_V 22
23 HALL_W NC 24
25 NC ENC_Z 26
27 ENC_A GND 28
29 ENC_B GND 30
31 GND GND 32
33 +5V +5V 34
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CONTROLLING A TEKNIC M-3411P-LN-08D MOTOR USING RENESAS MOTOR CONTROLLER

I. Install e?studio

1. Download the €2 studio software from the following link: https://www.renesas.com/us/en/software-tool/e-studio
2. The user must register and log in on renesas.com website to download the installation files

3. Unzip the downloaded folder and execute the program e? studio 2023-07 Installer for Windows (setup_e2_studio_2023-07.exe)

Renesas G - G ¢ ©

Products Applications Design Resources Sales & Support About

Design Resources. Development Tools & studio

e? studio
IDE and Coding Tool

Overview  Downloads D i Design & D Explore  Support  Videos & Training

Additional Details

You must be logged in to download secure documents. Please login now, or register for a new account.

l * Downloads

2 studio 2023-07 Linux Host

U L IDE 1 20, 2023
@ RN tasseme  EAGE paree e
e studlo 2023-07 Installer for Windows Upgrade - IDE Jul 20, 2023
a8 2P 150461MB  HEEE
&2 studio V7.8.0 installer (Offline installer) e Apr 20, 2020

@ zP 13962am8 B

Figure 6: € studio software Renesas web page

4. Follow the stepsin figure 7.

@ Welcome Install directory ready
Install Location: o

(Change..]

° Prerequisite software already installed
Internet connection svailable
Change Proxy Seitings..,
Select Install Type:

Ready to install 4
Saftware to instalt
« Renesas 2 studlio 12370 R20230714-1443
= Java Runtime v17.00 Wakons Ty
~1AR Plugin Manager v1.10.202007251457 lw X
= Renesas e2 studio Common Components (Lite} v23.7.0 R20230714-1443 @ Device Families BuilgDebug & Code Generation support for Renesas RA devices

= Renesas QF Common Camponents v23.70R20230714-1443 RZ
= Git integration for Eclipse v6.5.0.202303070854-1

~ Eclipse COT Linker Script Editor and DSL v1.0.108.v20230601-1350

= Just! Adoptium OpeniDK Hatspot JRE Complete v17.0.6420230204-17.

= Renesas Build Support Fikes v9.2.0v20230615-0931 ]

on simple code editing & debugging v

Rz Build, Detug & Code Generation support for Renesas AZ devices
RL78

RUTE 5, Detug & Code Generation support for Renesas ALTS devices

RX
€ Build, Debug & Code Generation support for Renesas AX devices

1 RHESO
207141552 " 2al ]
RATIA135.  User FrancescoMusumedi A RHBSO b suppon for Renesas RHES0 devices

=
e Build & Debug support for Renesas AE devices
3 |RenESAS PP

Build, Debug & Code Generation support for Renesas Synergy devices

Cancel gldialog P&

oo tonger Bl & Debug support for Renesas DA devices

« Renesas Debug Views (Lite) v9.20v20230623-0637
= Renesas Ok common v2.1.0v20230607-0157
* Renesas Smart Help v0.2.0.020230524-0404

¥202307141552 User: FrancescoMusumeci

Setect Al

Une: Francescobrmec <buk . Concel

Figure 7: € studio software setup windows
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Welcome
Device Families

Additional
Software

(3 Licenses

¥202307141552

Welcome v (@ Renesas QF
Device Families @ QE for Motor 120
apacitive Touch 330
Additional [T QE for BLE[RARERX] 160
Software () QE for Display[RX RA] 311
v @ Renesas Al
Heeees @ Renesas Reality Al for RA 2371
Shortcuts @ Renesas Reality Al Data Storage Tool 1.00
~ [_] Renesas Toolchains && Utilities
[C) Renesas CC-RH v2.05.00 v2.05.00 1000 B
() Renesas E2 Self-Checking Program V1.02.00 v1.02.00 1000 B
nsta (] Renesas E2 Lite Self-Checking Program V1.00.00 v1.00.00 1000 B
P () Renesas E1, E20 Self-Checking Program V1.01.00 ¥1.01.00 1000 B
~ @ GCC Toolchains && Utilities
8 GNU ARM Embedded 12.2.MPACBTI-Rel1 12.2.1.20230214 10008
8 GNU ARM Embedded 10.3 2021.10 10.3.0.202110 10008
(] GNU ARM Embedded 9.3.1 2020q2 9.3.1.2020q2 1000 B
GNU ARM Embedded 9.2.1 2019g4 9.2.1.2019q4 1000 B
v @ Renesas FSP
2 @ Renesas FSP v4.2.0 420 894 MB
400 40,7 MB
[C) Renesas FSP v3.6.0 360 40,7 MB
() Renesas FSP v3.3.0 330 40,7 MB
3325 MB download required
3
V202307141552 User: Fi Isumeci < Back Instal Cancel

Figure 8: Additional Software setup section

6. Follow the steps in figure 9 and finally click on install

Welcome
Device Families

Additional
Software

Licenses.

Shortcuts

Picase read and accept the following Software Agreements
Renesas &2 studio License Terms and Conditions lur_
OpeniDE License Agreement
1AR Plugin Manager

Renesas F5P v4.2.0

®

This Renesas e2 studia license ageé
entity on whose behalf you are ent
Renesas Electronics Corporation. @
office at 3-2-24, Toyosu, Kolo-ku,
SHOULD READ THIS AGREEMENT
BINDING CONTRACT BETWEEN Cl
The Renesas IDE Software (define
by a company or corparation only
produced for any private use of pa
intend to install the Renesas IDE
Renesas IDE Software is ex|

‘ar indirectly, you should cligll"Nof
Otnervise, by clicking the “Maccep
designed to acknowledge agreem
this Agreement, or by installing, 3¢
all or any portion of the Renesas I
‘on behalf of the entity for which
employer) and acknowledge that!
Agreement and you represent and
and authonty 10 act on behalf of

Welcome Shorteuts to important programs and files will be created i
Device Families

Additional
Software

Licenses
Shortcuts

8 Instart menu group:  Renesas Electronics e2 studio

@ Drivers

Summaj

Do you want to install debugger drivers?

© Install drivers (you will be prompted for administrator permissions)
O Do not install drivers

¥202307141552

Install

Cancel

IF YOU DO NOT AGREE TO THE T
OR IF YOU DO NOT HAVE THE RIG

2

1 8 | accept the terms of the Software Agreements

User: FrancescoMusumeci < Back

¥202307141552 User: <Back

Install Cancel

Instal

Welcome
Device Families

Additional
Software

Licenses
Shortcuts
Drivers

@ Summary

Ready to install

Software to install:
« Renesas e2 studio v23.7.0R202307 14-1443
« Java Runtime v17.0.0
« IAR Plugin Manager v1.1.0.202007251457
« Renesas e2 studio Common Components (Lite) v23.7.0.R20230714-1443
« Renesas e2 studio Common Components for ARM Devices v23.7.0R20230714-1443
« Renesas RA Family Support v23.7.0.R20230714-1443
« Renesas FSP Smart Configurator Core v9.2.0v20230711-1522
« Renesas FSP Smart Configurator ARM v9.2.0.v20230711-1340
* Renesas QE Common Components v23.7.0.R20230714-1443
« Git integration for Eclipse v6.5.0.202303070854-1
« Eclipse CDT Linker Script Editor and DSL v1.0.109.v20230601-1350
« Just) Adoptium OpenJDK Hotspot JRE Complete v17.0.6v20230204-1729
« Renesas Build Support Files v9.2.0420230615-0931
« Renesas Debug Views (Lite) v9.2.0.v20230623-0637
« Renesas QF common v2.1.0.v20230607-0157
« Renesas RA v23.7.0v20230622-1437
« Renesas RA Debug Support Files v23.7.0v20230717-0023
« Renesas Smart Help v9.2.0.v20230524-0404
« Renesas e2 studio ARM Common Debug v9.2.0420230706-1011
+ Renesas e2 studio ARM Common GCC Build v9.2.0v20230321-1519
« Renesas e2 studio Common Build v9.2.0.v20230324-0955
« Renesas e2 studio Common Build for GCC & LLVM Tool chains v9.2.0420230626-1302
« Renesas e2 studio Common Build for Renesas Toolchains v9.2.0.v20230627-0822
« Renesas e2 studio Common Core v9.2.0.v20230629-0658 7

« openjfxmedia feature v17.

¥202307141552

User: < Back Next > Cancel

Figure 9: € studio software setup windows
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Il. Preparing for the first launch

1. Download the firmware file by clicking on GitHub EPC Reference Design Firmware link on the EPC9147D web page. The firmware comes as a
zipped directory. Unzip the directory and save it in your hard disk

2. Open €’ studio

3. Open QE Motor and FSP visualization as shown in figure 10. At this point the FSP window may be empty and the QE Motor window may not
display. In that case proceed to next step.

8 workspace - €* studio 2 B workspace - € studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Renesas Al Window Help file Edit Source Refactor Navigate Search Project RenesasViews Run RenesasAl Window Help
SRR T R I C/C++ > I 7 £5p Visualization I [®-&§~{ufite- Q- ClCe+ D
e — i = >
B) Console [igy Project Bxplorer X BS Y Code Generator > Peripheral Register Calculator B console |l Project Explorer X BS 7 Code Generator
= Debug >
Debug > N ‘
There are no projects in your workspace, Other N 122[;;[: "[UU.EE‘J ectsin your workspace Other >
To add a project: Pin Configurator N prol Pin Configurator >
) 2 esas 1. Preparation — Synerqy C/Ct + Project Renesas Al y
— Synerqy C/C++ Project Renesas Al > e e
S = Create a new Makefile project in a directory c 2% Measuring Current Consumption (QF) 3
=« Create a new Makefile project in a directory containing « Renesas QF > control and make tool B one a L1
“ ode _ Smart Configurator > @ Motor Middleware Configurator (QF) r
= Smart Configurator > =
- rmation Select Target Project [c] Create anew C or C++ project Solution Toolkit r. ng
[ Create a new Cor C++ project Solution Toolkit > m Select a target project fror Motor Main (QE) I
Lot awide 2 studio ce [ Create a project.. Tracing - T
[ Create a project... Tracing > . Find out workspa o yrmation Select Target P(o ject
e~ T ion. bcl.‘ oul Ly Import projects. % Renesas Software Installer & portiolio of Select atarget project from the
Ry Import projects... #  Renesas Software Installer itton below. 7 motor solutions to support a wide & studio workspace
T R Series: range of motor applicafion. Find out
Explore _— more by clicking the butfon below. v
Explore

Figure 10: €2 studio QE Motor and FSP enable

4. Import the firmware project into the 2 studio workspace, as shown in figure 11:

Q workspace - e studio & import [u] X | @ import =] X
| i
File Edit Source Refactor Mavigate Search Proj¢ Select g Import Projects ]
" ive fi i Select a directory to search for existing Eclipse projects. / y
| D v - \Q # - Q - Create new projects from an archive file or directory. H /
E Consale LU Projer:t Explorer Pas = J:D Select an import wizard: © select root directory: av I: Browse.. I
|
o % | O select archive file: | Browse
There are no projects in your workspace. = =
h 1. Existing Projects into Workspace 2 Projects:
To add a project: S pp— &
5 c/c B T GNUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded Select All
----- ner ++ Project = P—
|4 Preferences Deselect Al
C i Makefil iecti d t tai [ Projects from Folder or Archive D
e fedle a new Makellle project in @ directory contaii [ Rename & Import Existing C/C++ Project into Workspace __* ~ Refresh
code @ Renesas CC-RX project conversion to Renesas GCC RX
I Creat CorC iact ¥ Renesas CS+ Project for CA78KOR/CAT8KO
c] Lreate a new L or L+ projec Ta% Renesas CS+ Project for CC-RX, CC-RL and CC-RH
q;’ Create a project... & Renesas Gnﬂub FreeRTOS (with |oT libraries) Project
e &, Sample Projects on Renesas Website
g i £ C/Ces
Ly Import projects.. I 1 = :
I > (= Code Generator Cpiens
> & Git [[JSearch for nested projects
(C] Copy projects into workspace
! [ Close newly imported projects upon completion
(] Hide projects that already exist in the workspace
y Working sets
Einish Cancel J () Add projectfo working sets New.

— Working saff Select..
8 Selevione et %
o B 2] O Ao Y KRR o+ PRt | pe—— » l 6

Organvzza = Nuova caneila = 0
R bmemagini Dime Next > Cancel
RAGTZ MCILV1_SPM _LESS FOC_E2S V101
& Downicad »
& Documenti »
8 i . 5 Select the downloaded
g“f““‘ ' firmware folder from
S your pc

914700 Project
EPCO14TD_B5242.R1.0_230920, WP

Q55 madels

v Qvesta BC

5 windows (C)

Canta RASTZ MCILNY_SPM_LESS, FOC_E25 V101

Selezione caneita Annuta

Figure 11: Project import window
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lll. Configure Motor Main (QE)

Obtain More Information Select Target Pr Prepare Tuning Program Build Application Program
mﬂlh::l;hﬂlpwl‘laﬁ;d miaﬂww from the Select Tuning Program Build Project
mm;:’m:r%m Frer | v | Generate Tuning Program —wlmd A Ilcatlon Program
more by clicking mlrzz Application Program-
Explore Series: mﬂoad Tuning Program |
Device: Download
Introduce Sample Program Configure Motor Software Start Am%er
Download and import sample — Download a configuration file for Analyzer
programs for motors. Start Configuration Start Tuner | Use Default Configuration v |
Introduce Related Tool Select a configuration file for Tuner
Start e
’ Download and install Renesas ‘ Use Default Configuration v | l‘a":}':' Ren:m Motor Workbench Analyzer
'not“ Mm ine mode
W ch Launch Renesas Motor Workbench Tuner
Start Launch <Analyzer>
Conﬂgl.lre Tool Launch <Tuner>
Open QE Setting

Figure 12: General QE Motor interface overview

1. In the Motor Main interface, under Preparation Tab, use the combo box to select the imported project
2. Click on Start Configuration to modify the project parameters
3. Click on the Start Configuration button shown in figure 13

4. Double click the Motor Sensorless Vector Control Box to open the FSP Visualization window; if the FSP window is not open repeat step 3.

7

. - n
Select Target Pr -
" ) Motor Main (QF) 2 *[RAGT2_MCILV1_SPM_LESS_FOC_E25.V101] FSP Configuration
e Stacks Configuration o
&7 studio workspace Generate Project Content
|FA6T2_MCILV1_SPM_LESS_FDC_E v | Tty N THeRd HAL/Common Stacks 3 R R e R e
%R =
Select Target Pr Series: RAGT2 o
Select a target project from the X _—— # g jopont 10 fon (_jopon|
e studio workspace Device:  RYFAGTZBD3CFP & Motor Sansotess Vector €
1 I 4 g_poegd Port Output Enad =
v Configure Motor Software % Motor Speed Controller (rm_motor_speed) % Motor Curent Contaller (m,_motor_curent)
RAGT2_MCILV1_SPM_LESS FOC_E25 V101 2 I Start Configuration I i o
Device: I = ry = 5 = =
ke DO g timer3 Timer, %9 Add Position Module & ADC and PWM Modulation (rm_motor_driver]
i Low-Fower (r_agt) [Optional]
o]

Figure 13: QE Motor initial settings
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5. Regarding the FSP visualization figure 14:

1) Change the general parameters based on the characteristics of the EPC inverter board connected to the EPC9147D . In figure 14,
the hardware parameters shown belong to the power board EPC9194.

2) Set the open-loop parameters following these steps:
a. Click on Openloop State button
b. Set 1A on the Current Reference section as in figure 14
3) Setthe voltage and current scale measurements
4) Add the TEKNIC M-3411P-LN-08D motor main parameters shown in figure 14.

6. Click on Generate Project Content (figure 13)

[£) Problems | (7] Properties | @ Smart Browser | & Smart Manual [ FSP Visual: X | % Navigator (Deprecated)| 4 Problem Detals| =g
Motor Sensorless Vector Control
51 robiems | ] ropertes, @ Smart Sromser | 53 Smart Maral | = FSP Vissallzabon | . N /1
|
Motor Senscriess Veclos Cario Mickor Speed Contsober L I Vu > Mu
2 | < LN 3 o Pole Pair 4
Sensorlass S'alﬂ a w* Motor Speed w* Motor Current Vi ADG and PWM Mw ||
D Controller PR Controller 2 ] Modulation Driver B
Stap of speed feedback al open-oop 02F 4,; ST 5 Rsistance (1) 0.4679F
L w
Current Raference _— <
w vg*|ver|ig |0 .
Reforanca of d-axis current [A] b 1.0F ?e J7 47 ‘L J7 Inductance of d-axis [H] 0.000523F
22 f 0.000523F
. Inductance of g-axis [H I
Open-loop to Sensorless Transition Motor Angle 4 H]
Driver
Step of d-axis current climbing |Ams] 0.3F
Permanent Magnetic Flux [Wb] 0.02467F
Stop of d-axis current descending |ms] 03F 1
Step of g-axis current descanding rafio 1.0F Limit of Over Gurrent [A} 307 Rotor Inertia [Kgm?] 0 00006879E
Threshold of speed control descending [rad/s] 500 Limit of Over Voltage [V] 60.0F
Threshold of spaad control climbing [radis] 400 oot O e o) 5000
Phase oot 1o decida sensorless swilch —
5 Limit of Low Voltage [V] 80F
U-Fhase Current
AD Conversion Channed 4 -

w—

Phase Current Measurement Settings
A Canversion Channel = | mrant Rarge 1N b
(Offset of AD conversion P
W-Phase Current b

AD Conversian Channel

Bus Voltage Measurement Settings
Main Line Voltage Voltage Range [V e
i . Conversion level for AD conversion )

AD Conversion Ghanrie or volsge 0

Figure 14: Motor control settings on FSP interface
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7. Download and install Renesas Motor Workbench:

1) Download the Renesas Motor Workbench software from the following link:
https://www.renesas.com/us/en/software-tool/renesasmotor-workbench

N

Unzip the downloaded folder and execute the program on the internal Installer folder (called renesas_motor_workbench_v311.msi)

Follow the installation steps in figure 15

E e

Click on Open QE Setting, in the Configure Tool section, and apply the default configuration (figure 16).

9]
-

Click on Apply and Close

{78 Renesas Motor Workbench -

X

Confirm Installation
"8 Renesas Motor Workbench = ]

ulj

Select Installation Folder

The installer is ready to install Renesas Motar Worklench on your computer

78 Renesas Motor Workbench Click"Next" to stert the installation
Welcome to the Renesas Motor Workbench § Theinstallervil install Renssas MotorWorkbench to the following falder.
Wizard Ta instal in this falder, click "Next!. To install o & different falder, enter it below or :f
Th Eolder,
e installer will guie you through the steps required (o insiall Renesas
computer. [C3Pragram Files (88]enssasElectoncs|Reneeas Matar Warkben Bro]
1

__’ Disk €
r Install Renesas Motor Workbench for yoursetf, or for anyone who uses this computer

E
Oz <Back Cancel
O Justme
WARNING: This computer program is protected by copyright law and inte T —

Unauthorized duplication or distribution of this program, or any portion of it ||

<Back Cancel "M Renesas Motor Workbench =

' Installation Complete

X

;yuj

Fienesas Motor Workbench has been successfully installed

Click "Close” to ext

Please use Windows Update to check for any criical updates to the NET Framewark

Figure 15: Renesas Motor Workbench setup windows

& Preferences o X

type filter text QE for Motor v~ §

Module Download
My Renesas

General settings for QE for Motor

Reality Al Authenticat Renesas Motor Workbench location
v Renesas QF (O Specify Renesas Motor Workbench.exe path
Q@ ferlleiiay CA\Program Files (x86)\RenesasElectronics\Renesas Motor Workbench\Renesas Motor Workbenchexe  Browse..

Renesas Toolchain Mz
O search automatically for Renesas Motor Workbench installation
Smart Browser

Intrm uce HE'atEd TDD' » Smart Configurator Installation found at C-\Program Files Notor nch\Renesas Motor Weribenct
= Smart Demo Settings for getting sample programs and related tools
Download and install Renesas > Smart Manual

Region setting; Europe/Middle East/Africa M
Support Folders
Motor Workbench symergy corrgurstiof ] (I e
Tracealyzer Automatically check for the latest version of Renesas Motor Workbench
TraceX
d C\Fi -
l Start @ . Run/bebug Motor sample program save directory: \Francesco Browse,
> Scripting Renesas Motor Workbench installer save directory: C\Users\FrancescoMusumeci\Downloads Browse...
minal
(] Project Compatibility Configuration Mode:
> Textl
Configure Tool 3 i
Validation
> Version Control (Team)
1 Open QF Setting > X
Restore Defaults Apply

POues® Z Apply and Close Cancel

Figure 16: Motor Workbench configuration window
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QUICK START GUIDE

8. Start the motor control figure 17:
1)
2)

3)

3. Analyze
Analyze and monitor the motor

system operation.
Build Application Program

1 I Build Project

Application Program

Download Application Program

Debug\RAGT2_MCILV1_SPM_LESS_FOC_E25_ V101.eff

Motor Drive Controller Interface Board - Renesas RA6T2/RA4T1 Controller Board

In the Motor Main Analyze window click on Build Project under Build Application Program section

Connect the CPU board to the PC as shown in figure 18 and program the application firmware in the Renesas controller by clicking on
download button in the Download Application Program section

Launch Renesas Motor Workbench software:

a) Disconnect the CPU board from the PC

b) Connect the 3-phase inverter board and motor combo to the Communication board and CPU board combo (figure 19)
¢) Provide 5V power supply to the interface board

d) Provide a proper power supply to the 3 phase inverter board

e) Turn on the power and click on Launch Analyzer button. If a connection error is displayed, the virtual COM port (VCP) driver
needs to be downloaded and installed from the following link (https://www.ftdichip.com/Drivers/VCP.htm). You do not need to
do anything if you do not see any error. More details are shown in the Renesas Application Development Guide from the following link:
https://www.renesas.com/us/en/software-tool/qe-motor-development-assistance-tool-motor-applications

4) Click on the Easy button to open the easy motor drive GUI.

@& Renesas Motor Workbench  <RMT File>: Ci\Francesco\Renesas motor drive firmware\r01an6206xx0101-

User Button Control Window

1014 2_MCILV1_SPM_LESS - o X

Main Window

{n=mfwiEn] -3 ['bntrol Windo,
[ Read ‘ [ writ

AEUELICRREIEN  Variable List

Variable Name

Menu

Board Ul RMW UI

Execution No. 0 Execution No. 0

Varial

com_u1_mode_system

2 |

Download

RAGTZ2_MCILV1_SPM_LESS_FOC_E25_V107.rmi

E] Offline mode

Start Ana%ger
ect a configuration file for Analyzer

t

Launch Renesas Motor Workbench Analyzer

Launch <Analyzer=

3 |

1 if
Exec No SeqNo Command Value Descr LT

com_f4_ref_speed_rpm

g_ul_enable_write

Set speed Stop com_u1_enable_write
v Execution No. 0

Refspeed

Execution No. 0
g_f4_id_ref_monitor

g_f4_id_ad_monitor
g_f4_iq_ref_monitor

a f4 ia ad monitor
‘.

Select Data Control

up

@ Ready CPU :RAGT2 Serial : SCI9 PORT :COM3

Figure 17: Build, Download and run project section

%,

Communication board

CPU

board

EPC9147D

Figure 18: Connection setup to program the CPU board

. Three
- Phase l’
 Inverter 3%

Disconnect 5 V power supply
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Communication board

EPC9147D

- Three
- Phase Q
fInverter IIIANGEY

Figure 19: Connection setup launch “Analyzer” software 5 \'}

Renesas easy motor drive interface
There are two possible ways to control the motor:
1. Through the EPC9147D interface board;

2. Through the Renesas GUI.

EPC9147D interface board motor control

1) Make sure the interface board knob is starting in the upright position. (Tis is zero RPM)

2) Switch on the toggle switch on the interface board

3) Click on the interface fault clear button or double click on the GUI Reset switch

4) Switch off the RMW Ul switch on the Motor Workbench software. Motor can now be controlled by the interface board knob
5) Click on the Play button, then the Start button to see the parameter values on the Motor Workbench software

6) Turn the board knob to change the
motor speed and direction

@ Renesas Motor Workbench ~ <RMT File>:: C\Francesco\Renesas motor drive firmware\r01an6206xx0101-motor\r01an6206xx0101-motor\workspace\RA6T2_MCILV1_SPM_LESS - (m] X

7) To reset in case of error, click on the
interface fault clear button or on —— ™% S&ssdmm  —== o el o o e

the GUI reset button (it is advisable . Ready e o 3 T O m &

to set the motor control to zero 1’

File Help Easy Analyzer Main Window

. Ref speed - = Ref speed [rpm] speed [rpm] —
RPM before resetting) 2 0 = ° o -
Parameter Value o 3000 B
8) Click on the interface fault clear o — P -
button or on the GUI reset button, - - o i
to reset in case of an error (it is ( 3 200 am
advisable to stop the motor control Sider2 000 20 40 o L L
before resetting). ; = 0 . e
Slider3 0.00 Time[ms]
I . = Reflq [A] la 141
0 50 04 04
Sliderd o . o gL
h » N . &
Sliders 000 ! °
0 50 o e
Sliders 0.00 02 02
05 05 © o
0 50 04 04
Slider? 0.00 0 200 400 600 800 1000
- 0 A 10 300 500 700 900
‘ ’ 0 50 Time[ms]

(7} Ready CPU:RA6T2 Serial : SCI9 PORT :COM3

Figure 20: EPC9147D interface motor control settings
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Renesas PC GUI motor control
1) Switch on the RMW Ul switch on the Motor Workbench software
2) Double click on the Reset switch on the Motor Workbench software
3) Click on the Play button, then the Start button to see the parameter values on the Motor Workbench software
4) Enter the desired reference speed value in the Ref speed box
« Can also use the slider to choose a value
« Entering a negative value will change the direction of the motor

5) To reset in case of error, click on the interface fault clear button or on the GUI reset button (it is advisable to set the motor control to zero RPM
before resetting).

6) Click on the Settings button and then click on the blue button in figure 21 to set the desired maximum reference speed value

@ Renesas Motor Workbench ~ <RMT File>:: C:\Francesco\Renesas motor drive firmware\r0 0101 101 4 \RA6T2_MCILV1_SPM_LESS ~ — o X
File Help Easy Analyzer Main Window m ] e mmIR=
Reset RMW UI
. 3 ) Ready Sequence Speed Position 5 ()1 Y m f§3
Ref speed = Ref speed [rpm] speed [rpm) = 6
3 Speed 0 4000 4000 e
Parameter Value - 4 5 0 20 2000 =
2000 2000
Vde [V] 35.99 (1201 Q
~ 1000 1000 —J I
S ~ 70 0 e ) Semings = o X
Sidert 000 1000 EEE -
0 a0 ] T e —
0 = 2400 2400 =D El - sider3 Siders saders sidert Sicer? St
Slider2 0.00 =L
~ 36679 36879 37079 37278 sider Display Name  Ref speed
5 o 0 36779 36979 37179 3
N pm Variable Name com_{4_ref speed_rpm
Slider3 0.00 Time[ms]
7\ = Reflq [A] MAX Value 2400
0 o g 0 o - 2400
Sliderd o - MIN Value A
O 02 Slider Unit pm
0 50 o di
Sliders d [] Direction
e 000 o 3
Direction's Variabhe
0 % 01
Sliders 000 = 0
(M 03
) -05 05 Negative Value 1
0 50 04
. 36679 36879 37079 37274
srludeﬂ 0.00 0 00 36779 36979 37179 3
R . A
3 - )
¢ * e Period|ms) 100
@Ready CPU : RA6T2 Serial : SCI9 PORT :COM3
CANCEL SET

Figure 21: Renesas PC GUI motor control settings
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For More Information:

Please contact info@epc-co.com
or your local sales representative

Visit our website:
WWW.epc-c0.com

Sign-up to receive
EPCupdates at
bit.ly/EPCupdates

D l q I I(e l:l EPCProducts are distributed through Digi-Key.

www.digikey.com

Demonstration Board Notification

The EP(9147D board is intended for product evaluation purposes only. It is not intended for commercial use nor is it FCC approved for resale. Replace components on
the Evaluation Board only with those parts shown on the parts st (or Bill of Materials) in the Quick Start Guide. Contact an authorized EPC representative with any questions. This board is
intended to be used by certified professionals, in a lab environment, following proper safety procedures. Use at your own risk.

As an evaluation tool, this board is not designed for compliance with the European Union directive on electromagnetic compatibility or any other such directives or requlations. As board
builds are at times subject to product availability, it is possible that boards may contain components or assembly materials that are not RoHS compliant. Efficient Power Conversion Corpora-
tion (EPC) makes no guarantee that the purchased board is 100% RoHS compliant.

The Evaluation board (or kit) is for demonstration purposes only and neither the Board nor this Quick Start Guide constitute a sales contract or create any kind of warranty, whether express
orimplied, as to the applications or products involved.

Disclaimer: EPCreserves the right at any time, without notice, to make changes to any products described herein to improve reliability, function, or design. EPC does not assume any liability
arising out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights, or other intellectual property whatsoever, nor the
rights of others.
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