SMR Evaluation Kit
Quickstart Guide

Necessary software packages
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0. History

Document Date Change log Author
revision
1 20-2-2017 first release BL
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1. Software packages overview

= ST-LINK USB Driver
=  SWA4STM32 IDE

= STM32Cubemx

= GUI

2. Downloading

2.1. ST-LINK USB Driver

» The driver for STM32F401RE board can be downloaded here:
http://www.st.com/en/embedded-software/stsw-link009.html

':: DB2694: USB driver for ST-LINK/VZ and ST-LINKNV2-1 20 N5 KB
Legal
License Agreement
Description Version Size
ﬁj: SLA0D4T: Image V2 - SOF TWARE LICENSE AGREEMENT m 98 KB
GET SOFTWARE
Part Number “  Software Version Marksting Status Supplier Order from ST

STSW.LINKODS 102 Active sT @

Note: ST-LINK USB Driver is also integrated in the GUl installer!

2.2.SW4S5TM32 IDE

» To download the software, go to http://www.openstm32.org/HomePage and then go to

“download area”

r)
@ W . 5 - & -
-’ . | OpenSTM32 COMMUNItY me s syams nesouce
e bienle ~ Y in. Entire Site || Advanced —\‘

Location. OpenSTM32 Gommunily Site » HomePage

Menu (=1 ] ‘Quick Edita Wiki Page
Home
System Workbench for HomePage IEEAE
sTMI2
B Since your last visit...
Contact Us Welcome to the STM32 Community faal
Frestags 20180715
. N Multiple new comments,
y STMa2 Community sita. Tha goal of this sita is to craate a knowledga hub for evaryona who i interestad in buiing STM32 based embacded systams o incluting
Wiki » participata and collaboraia fogether Multple mew posts, Including
Blogs 1] This is also the place to find "System Workbench far STM32 - Bare Melal Edition” Ihe ree Inlegraled for STM32 r‘”ﬂ"’::e wiki pages changed,
uding
Fo 13
orums You are connected on OpenSTM3Z.org a5 bien le. If fis is not you, please Log Oul and reconnect. Multipie new file galleries,
File Galleries » including
FAQs » Step 1: Explore Multiple new files, including
s N Multiple new sers, including
L) = Search for Content
Newsletters » « Visit Wiki Pages Newest Forum Posts.
& You can start from Wiki Home

1. Easily acquira haip for
» Read Blogs and Fomms Yahoo mailissues ks trash
* Look al the FAQs mail without any trouble. by
 Instal System Workbench for STM32 - Bare Metal Edition Adela Aastha, o441

a Instructans are proviled here 2. How can immediately
& You can download the System Workbench for STM32 insteller from i ‘appioach 1o Yahoo

technical helphne loll free

Step 2: Ask a Question and Give Feedback number? by Adele Aastha,
osaz
+ Reaister 1o become part of the community -
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http://www.st.com/en/embedded-software/stsw-link009.html
http://www.openstm32.org/HomePage

» Users may have to register for an account in order to download the software

.. l:l_t i

b W7 B

ocation: Open

Home

‘System Workbench for
5TM3Z

Contact Us
Wy user details
Wy login details
Wiki

Blogs

Forums

File Galleries.
FAQs

OpenSTM32 COMMUNIY mesnmepmmarane |-

n. Entire Site[»] Advanced. —rl

© Plsasa log in
|Permission danied
Login
Usemame:
Password:
Remember me (for 1 month) ||
Lagin
1 forgot my password
Register

Go back

Ri

0 home page

Newest Forum Posts.

1. Easily acquire help for
Yahoo mail issuos iko trash
‘mail without any trouble. by
Adola Aastha, 0441

2. How can immadiataly
approach to Yahoo
tachnical helpiine ol free
number? by Adela Aasiha,
0452

3 Problem while installing
updtes by jLn_38,
20170262 09:43

4. Debugging reset handier by
diabolo38, 2017-02-61 21.67

5. Problem whilo instaling
updates by jealvat,
20170261 1722

6..J-Link and /0 Registars by
Leyonarda, 20170201
1218

7110 Regesters by
Leyonardo, 2017.02-01
1201

8 HTTPS Inegration by
bugmenol, 2017-02.07 1041

9. Standard Wbeary link
s howlo

» After creating an account, choose an appropriate version corresponding to operating
system and download (e.g. Windows 64bit).

D the

Y for STM32 installer

D4 ap Documentation » System Workbench for STM32 » Installing System Workbench for STM32 » Installing System Workbench for STM32 with instalier »

Downloading the System Workbench for STM32 installer

The installer is avaitable for different . plea

instasler your host machine.

Latest version

We advise you fo ahways install he latest System Workbench for STM32 version, to beneit from all enhancements and have support for allthe newest STM32 chips

Note this installe is only meant to be used for inial installation. To upgrade an existing System Workbench for STM32, you should rather go fo "Help >> Search for Updates. " in

‘System Workbench for STM32, doing this will upgrade ponents for which a , inchuding all
Windows 7
The Windows ilable for 32 and 64 bit systems. Note that we will need to install a device driver to communicate with the ST-Link debug probe, o you must select the

instaer that its your system Installing the 32 bit version on a 64 bit Windows system willnot work If you have problems downloading an executable fle ( exa), try downloading
and extacting the ZIP fle

« Latest Windows 7 64 bit installer (Version v1 13 1, updated on Wednesday, February 1, 2017 at 1048 07 r:[
instal_swAsim32_win_64bits-v1 13.1.2ip

© The latest instalier can always be retrieved from insta_swdstm32_win_64bits-latest exe @ of install_sw4stm32_win_84bits-latest zip g
« Latest Windows 7 32 bit installer (Version v1 13 1, updated on Wednesday, February 1, 2017 at 10:47 50 CET).install_swdstm32_win_32bits-v1 13 1 exa or
instal_swAstm2_win_32bits-v1 13.1.2ip
o The latest installer can always be retrieved from insiail_swAstm32_win_32bits-latest exe @ of install_swAstm32_win_32bis-latest 2p @

Mac OS/X

The Mac OS version is available for 64 bit systems under OS/X 10.10 Yosemite and later

« Latest Mac OS/X 64 bt installer (Version v1 13.1, updated on Wednesday, February 1, 2017 at 10:48:10 CET) install_sw4stm32_macos_64bits-v1.13.1 jar
o The latest installer can always be retrieved from instai_swdsim32_macos_64bits-latest tar bz2 g

Linux

The Linux version s now available for 32 and 64 bit Linux versions. It s currently vaiidated on Ubuntu 14.04 but should work on any Ubuntu version as wel as other dstributions,
like Fedora Core
(From version 19 0, due to incompatibédy with OpenOCD features, Ubuntu 12 04 i no longer supported)

2.3. STM32Cubemx

Create/Edit

In the last 3 days...
20170131

Multiple new posts, including
Muitiple new file galleries,

including
Multiple new users, including

201702020913

4 Debugging reset handier by
diabolo38, 2017.02.01 2157

5. Problem while instaling
updates by salval.
20170201 1722

8. HTTPS Intogration by
bugmenot, 2017-02-01 10.41

9. Standard ibrary link
address is wiong, how 10
modify? by gogobaby,

STM32Cubemx is a graphical software configuration tool used for setting STM32 microcontroller

board and generating corresponding C code.

» To download the software, go to

http://www.st.com/en/development-tools/stm32cubemx.html

Scroll down and click on “Get Software”
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http://www.st.com/en/development-tools/stm32cubemx.html

Part Number 4 Manufacturer Description

STM32CubeMX Echpse plug in for STM32 configuration and initilization C code

ST
generation

GET SOFTWARE

Part Number Software Version Marketing Status Supplier Order from ST

STM32CubeMX 4190 Active o

&A P R—— noenn
Terms of use | Sales Terms & Condibions | Privacy Palicy | Contact

» Accept license agreement and download the software.

Note: user may need to create an account in order to download the software.

2.4.GUI

A simple GUI for visualizing can be found in provided download link for software under the name
“SMR-EvalKitGUl.exe”.

Modulation: FMCW

Raw Data
BIEQ
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E] \\_/
5 2048.0
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1024.0
0.0
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e
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v/.
o
—
/

Note: ST-LINK USB Driver is also integrated in the GUI installer!
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3. Installation

In order to have a proper hardware installation, please follow the instructions below:

= |n the delivered packet the SMR-module board and STM32 microcontroller board should
be already connected together, however it is also possible to disassemble the two boards.

=  When the two boards are separated and need to be assembled, then connect them as in
the following picture. Note: before connecting the two boards please make sure the
power supply to the STM32F401RE board (via USB cable) is disconnected in order to
prevent any damage to the system due to wrong connection and the connection should

be checked again before applying the power supply.

= Jumpers on microcontroller board should be left unchanged.

3.1. Software Installation

The packet comes with a download link containing the source code for the system and a simple
GUI for visualizing receive signals. Besides the following software packages are also required in
order to modify and run the source code (namely: ST-LINK USB driver, SW4STM32 IDE,
STM32Cubemx).

3.1.1. ST-LINK USB Driver

After downloading driver packet, proceed installing process.

F ~

Device Driver Installation Wizard

O Completing the Device Driver Installation
N

Wizard

The drivers were successfully installed on this computer.

“ou can now connect your device to this computer. Iif your device came
with instructions, please read them first

Driver Name Status
s STMicroelectronic.. Readyto use
s STMicroelectronic.. Readyto use

< Zuriick Fertig stellen l ‘ Abbrechen
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3.1.2. SW4STM32 IDE

The SW4STM32 (System Workbench for STM32) IDE is used for programming and uploading the
source code onto the STM32 microcontroller board. To install the SW4STM32 software, please
follow instructions below:

After downloading the software, proceed installing process. Note: If JavaRE is required, it can
be downloaded here:

http://www.oracle.com/technetwork/java/javase/downloads/jre7-downloads-1880261.html

.

& Installation of SystemWorkbench | (=) || (=] || &3 |

[f Please read the following information:
EZbout System Workbench for STM3Z i

System Workbench for STM3Z - Bare Metal Editio
Eclipse integrated IDE. It provides a software
platform for wvour STM3Z board. The IDE helps °

1

quickly create a C embedded project for your t

System . .
Workbench It al?o integrates a coTplete code editor, comt_
(compiler, assembler, linker...) tools and rem
tools.

The following features are included in System |
for 3TM32 - Bare Metal Edition
acs - S5TM3Z2 Devices database and libraries

tools

- Source code editor

— Tawrmlemy» m~erarmtd o Arevmse o s

4 T | 3

| & next || @ quit |
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3.1. STM32Cubemx

After downloading, proceed to installing process.

dyr STM32CubeMX Installation Wizard | = || = ” 52 |1
Welcome to the Installation of STM32CubeMX 4.19.0 -:.:-\ w :,

r Starting STM32CubeMX 4.19.0 installation
Il augmonbod

> /4

The homepage 1s at: hitp:/www.st.com/stm32cube

STMicroelectronics

(B ] (©an ]

3.2.GUI

After downloading, proceed installing process.

i Setup - SMR-EvalKitGUI

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing
SMR-EvalKitGUI, then click Mext.

Additional shortcuts:

Create a desktop shortcut

| nea> || cancel
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4. Quick Start

4.1. Hardware Plug-in

Connect SMR-EvalKit to PC via mini-USB cable and wait until STM drivers are successfully
installed. Note: ST-LINK USB Driver needs to be installed before plugging SMR-EvalKit onto PC.

4.2. Uploading of source code onto Microcontroller board

a) Create a workspace folder for the project e.g: “C:\SMR_EvaluationKit_WS"

b) Run SWA4STM32 software and select the created workspace

& Workspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | [@G8SEITENTIGRN

[] Use this as the default and do not ask again

v Browse...

c¢) Go to workbench

File Edit Source Refactor Navigate Search Project Run Window Help

& @ welcome = @ P

Welcome to the Eclipse IDE for C/C++

Developers

Overvie T dals
" B RIS
0“' Samples /' What's New

T Tiy out the sampies 7 Find out what is new

€~ Bl

L el

File Edit Source Refactor Mavigate Search Project Run Window Help

[=

£ provlems =

Qitems
Desaription

0 tams selected

- | hedr@egie cr@oinv0vReQo u| %m0y J

5
m”

d) Importthe project containing the source code into the workspace. Under Project Explorer

tab -> Right Click -> Import -> General -> Existing Projects into Workspace -> Select root

directory -> Brower -> “select directory where the source code project located” -> OK ->

Finish
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—— T — —
@ Import [ o) | © Import Ordner suchen |
- — R = —
Select N Import Projects E =z, Salect root diractory of the projects to import
Create new projects from an archive file or directory. Select a directory to search for existing Eclipse projects, -
Select an import source: @ Select root directory:
type filter text setti
L Select archive file: . Browse A settings
Existing Projects into Workspace - ). Debug
v Projects: ). Drivers
71 Preferences [ selectan_ & n 3
@ C/Cas =
@ Git [ Deselect All ‘ b Src
= - L startup
@ Install
@ Oomph S \ ‘ J. SMR_EvaluationKit WS
). Software
b splint-3.1.2 -
| Options
Search for nested projects Ordner;  SMR_Eveit
@ ack Finish Cancel Copy projects into workspace [
Hide projects that already exist in the workspace Neven Order erstlen| [0 ] | Averechn
1 !
Working sets
"1 Add project to working sets
2 <Back |  Nex Fir Cancel
Import W e ® . mww wememeaeaen MR | @ C/Ch ¢ - s — - — - — - e e |
File Edit Source Refactor Navigate Search Project Run Window Help
Import Projects - = - {
port Proj Al | R T {
Select a directory to search for existing Eclipse projects. #l e !
i Cw Quick Access || | [T+ # Debug
@ Select root directory:  CASMR_EvalKil_ ProjectiSMR_Evalkit [ ] |[[f et xpiorer 5 LI Nl
: _EvalKit_Project valki -
ect foot directory: g ouse + G5 SMR_Evalkit »
Select archive file: - o Binaries An outline is not
9 Includes available.
Projects: -
Tejects @ Drivers
] SMR_EvalKit (CASMR_EvalKit_Project\SMR_EvalKit) [ selecmn | @ Inc
@ sre
[ 1] J @ startup
[ Retresn | = Debug
4 SMR_EvalKit.oc
[ STM32F401RETX_FLASHIA
Options
|| Search for nested projects
[”] Copy projects into workspace
|| Hide projects that already exist in the workspace
Working sets
|| Add project to working sets @ Console &1 “EeMe=n
1 - Sele No consoles to display at this time.
()] [ <Back |  new [ [ concel !
0 items selected

e)
-> Refresh. Right click on

project folder -> Build Project.

File Edit Source Refactor Navigate Search Project Run Window Help
FC5 v L e & v | i v B v (G G i Y O v By B S i e
frleiletiow oy Quick Access :‘ E."
[¢5 Project Explorer & = B | [ pProcessing.c [ mainc & =8 ™ 8
] e R : main.c[] o eBE!
4 -
— Go Into
v B L
b Open in New Window x_hal.h u s
gth.h" .
v Copy Ci+C  pnst_structs.h” ua
L Paste Ctri+V ud
b | 3% Delete Delete L
b | 2 Remove from Context Ctrl+Alt+Shift+Down oot
2 Source b oo
Move... A u g
Rename. F2 LY
2 Import.. o
24 Export. Includes */ U In
= lock.h" o R
Build Project " u P
Clean Project zatiun.h" u a
@1 Refresh 5 fk-h -
Tlose Project ng.h
Close Unrelated Projects includes */
Make Targets 3
Index v 1
Build Configurations * Eole 32 | Properties
Show in Remote Systems view ® X %| B B8 E LE
Profiling Tools » |Ac6 STM32 Debugging] C:/Ac6/SystemWorkbench/plugins/fr.acé.mcu.exter
Add/Remove Splint Nature d
—— , Inguage does not match this frame. Bl
Debug As ’ >
Profile As v m I »
E5SM|  Restore from Local History. ;
E— 0 Conuart tn Cas
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f)  Upload the source code onto microcontroller board. Right click on project folder (or left

click on debug arrow button) -> Debug As -> Ac6 STM32 C/C++ Application

LlvGlvt G e

[5 Project Explorer 5

= SMR_EvalKit_V1ioc
| STM32F401RETx_FLASH.Id

File Edit Source Refactor Navigate Search Project Run Window Help
Cr ] ®~®rmigrerdr@r TR rinEiBieme V- ET

(no launch history) Quick Access

Debug As >
Debug Configurations...

O[5 CONFIGh

[l 2 Local C/C++ Application

© 1 Ac6 STM32 C/C++ Application L o

make all
‘Building file: ../startup/startup_stm32f40lxe.s’
'Invoking: MCU GCC Assembler’'

C
< n 3

| writable | Smartinsert | 133:30

BSle - 7S raanize Favort B!
4 5 SMR_EvalKit HAL_1 rganize Favorites.. | -
» @l Includes u
* *

. & Drivers /* USER CODE END 2 */ u

+ &I /* Infinite loop */ 2 oa
» (B ad5662h /* USER CODE BEGIN WHILE */| o d
» [ adch while (1) o5
» [B CONFIGh { U i
» B dmah /* USER CODE END WHILE */ u
» [ Framewarkh if(huar‘tz.RKStatE == HAL_UART_STATE_READY) u g
» B gpioh 1F(HAL_UART Receive IT(8&huart2, &Uart.rxData, 1) ! )
v [B Initialization.h 4 C
» 5 mainh Error_Handler(); 9 Ir
v [B Processing.h u
» [# Protocal.h ¥ u P
» B spih i ) aa
+ [ stm32Foc_hal_confh g_ActivateCommands () ; 46

B stm32fdecith g_ExecuteCommands();
" — /* USER CODE BEGIN 3 */ °em
» [5l system_clockh e
v 8 timh } ~ A a
v [8 usarth < I ] » < v
=1 stm32fhoithbak — =

. - Problems & Tasks Bl Console X [ properties ¢ (B HEEE = B M E~m~=8

+ 6 startup COT Build Console [SMR_EvalKit]

» & Debug 15:30:51 **** Build of configuration Debug for project SMR_EvalKit *¥**

SMR FvalKit Proiect\Dehus =
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g) Run application. Click on “Run” button.

Fi Edit Source Refactor Navigate Search Project Run Window Help
ISR ENE® S SO0y ari®me vy vy oy
Quick Access || B | BBIC/C++
4 Debug ¥ R 7= 0 wevai. 2 ¥ Reg.. B VO..
4 © SMR_EvalKitelf [Ac6 STM32 Debugging] &
« i SMR_EvalKit.elf Name T
4 P Thread #1 (Suspended : Breakpoint)
= main() at main.c75 0x8003e2c
+ openocd
il C/Ac6/SystemWorkbench/plugins/fr.acé.mcu.externaltools.arm- ¢ 1 3
« [ BB »
[e] Processing.c | [& mainc & = O 5 outline 2 =B
3% * File Name : main.cf] - PEERY %
33 /* Includes 3 mainh B
34 #include “"main.h" 0 stm32fxc halh M
35 #include "stm32fdxx_hal.h" U adch R =
36=//#include "arm_math.h" o M
37 //#include "arm_const_structs.h” dmah
8 = spih
39 #include “"adc.h" o timh
46 #include “dma.h" o usarth
41 #include "spi.h" U gpioh
42 #include "tim.h" ~ u system_clockh ~
B «\ — — I ] 3 < [0 »
B Console &2 & Tasks [£] Problems @ Executables O Memon % %|BaB || ImB~-o~=8
SMR_EvalKitelf [Ac6 STM32 Debugging] C;/Act/SystemWorkbench/plugins/fract.mcu.externaltools.arm-none.win32_1.7.0.201602121829/toals/con
Warning: the current language does not match this frame.
e L B P
« »
‘ Writable | Smart Insert ‘ 73:

h) After successfully uploading and run, the source code will be stored in microcontroller
board and will be loaded when microcontroller is powered on.

page 12 of 14



4.3. Signal Visualization

The SMR-EvalKit is a plug-and-play device. The system will run with current configuration when
it’s supplied power via USB cable and receive signals can be visualized using the GUI.

To visualize receive signals:

= First open the installed GUI

=  Then select corresponding Comport of STM-Evalkit

= Click Connect/Disconnect button to connect or disconnect to STM-Evalkit Comport
On the GUI, the upper half shows raw receive signals on |- and Q-channel and its magnitudes are
scaled in digit values. The lower half of the GUI shows the corresponding FFT of raw receive
signals and is displayed in logarithmic scale (dB).

= | SMR Evalkit GU o = e |
Modulation: FMCW

\ Current modulation
Comport Raw Data

Select Comport Connect/Disconnect EIEQ

4096.0
3072.0

20480 \\/

1024.0

its

di

0.0
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 104 108 112 116 120 124 128

Samples

FFT
&0 “Crosstalk effect”

4\/\.\. Object at FFT-bins 9 - 11

22.0 N .

./ '\,,-\_\./' '\.\/_/-—\.\ A
' N / VN

dB

samples

Note: When starting SMR-Evalkit, it may take a few seconds to perform initial frequency calibration
and there is no data being transmitted to PC during this duration, therefore there is no signal being
displayed on the GUI during this time.
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