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If you need to create a virtual machine (VM) to run Microsoft Windows, you can download and
use the Oracle VirtualBox software for free without any limitation from this link:
https://www.virtualbox.org/

Note: You will need a valid Microsoft Windows license to create and use the VM.
Creating a new virtual machine

Open Oracle VirtualBox and click on the New button.

':’ Oracle VM VirtualBox Manager

Wachine Help

& - W .

Sjttings Discard Start Machine Tools Global Tools
Welcome to VirtualBox!

The left part of this windovs lists all virtual machines and virtual
machine groups on your computer. The list is empty now because you
haven't created any virtual machines yet.

In order to create a new virtual machine, press the New button in the
main tool bar located at the top of the window.

You can press the F1 key to get instant help, or visit
wiviw.virtualbex.org for more information and latest news.

Give it a name, select type Microsot Windows, and select the correct version of your Windows
license.

Name and operating system

Flease choose a descriptive name for the new virtual machine
and select the type of operating system you intend to install on
it. The name you choose will be used throughout VirtualBox to
identify this machine.

Name: |Wiﬂduws ‘

Type: |Microsoft Windows = %
Version: | Windows 10 (64-bit) b

Expert Mode Cancel



https://www.virtualbox.org/

ENSC 3213 Computer-based Systems

Oklahoma State University

Select 2048 MB of RAM and click next

Memory size

Select the amount of memory (RAM) in megabytes to be
allocated to the virtual machine.

The recommended memary size is 2048 MB.

v

4 MB 16384 MB

Next Cancel

Select create a hard disk now and click on Create

Hard disk

If you wish you can add a virtual hard disk to the new machine.
You can either create a new hard disk file or select one from
the list or from another location using the folder icon.

If you need a more complex storage set-up you can skip this
step and make the changes to the machine settings once the
machine is created.

The recommended size of the hard disk is 50.00 GB.
) Do not add a virtual hard disk

(@ Create a virtual hard disk now

() Use an existing virtual hard disk file

Empty

Do not connect the STM32L-Discovery board until you have installed all the software listed here.

First, you will need to download and install the Keil uVision IDE from the following link:
http://www2.keil.com /mdk5/editions/lite

First, click on the Download & Install button, and then on the Download MDK-Core button. Fill
in all the information needed and click on the Submit button, and the download will begin (the
installer has around 850 MB of size). After the download has finished, install the IDE as any other

Windows application.

Second, you will need to install the Windows drivers for STM32 ST-Link from the following link:
https://www.st.com/content/st com/en/products/development-tools/software-development-

tools/stm32-software-development-tools/stm32-utilities /stsw-link009.html



http://www2.keil.com/mdk5/editions/lite
https://www.st.com/content/st_com/en/products/development-tools/software-development-tools/stm32-software-development-tools/stm32-utilities/stsw-link009.html
https://www.st.com/content/st_com/en/products/development-tools/software-development-tools/stm32-software-development-tools/stm32-utilities/stsw-link009.html
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Scroll down the page and click on the blue Download button. You will need to register again, and
the download link will be sent to your registered email. You will download a zip file. Extract the
contents to any folder, and run dpinst_amdé64.exe, if your Windows is 64-bit, or dpinst_x86.exe,
if your Windows is 32-bit.

Third, you will need to install the uVision Software Pack for our board from the following link:
http://www.keil.com/dd2 /stmicroelectronics/stm321152rc/

Click on the Download button, accept the EULA, and install it by clicking twice on it from the
Windows File Explorer.

Now, you can connect the STM32L-Discovery board into your computer.
Summary

For the STM32L Discovery Kkit, this tutorial shows how to create a project for C programs.

If you want to start the project from scratch, go to Steps to create a new project in Keil section. If
template project is provided, just open the *.uvproijx file by Keil uVision, double check the
properties following the guideline in Steps to create a new project.

Identifying Target Processor
The board provided to you is the STM32L152RCT6. It has 256KB Flash Memory and 32KB RAM.

Steps to create a new project in Keil
1. From the menu Project — New pVision Project
2. Give the project a name and select its storage directory. In this tutorial, the project is named as “lab”.
3. Select STM32L152RC device in STMicroelectronics->STM32L1 Series->STM32L152 (see below figure).


http://www.keil.com/dd2/stmicroelectronics/stm32l152rc/
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Select Device for Target Target 1'... *

Device |

lSuﬂware Packs ;I

Vendor:  <unknown:
Device:  <unknown:
Toolset:  <unknown

Search:

Description:

o —
E ¥ STMicroelectronics
0 % STM32L1 Series
m% sTMILI0
w4 sTM32L151
B STMI2L15 ok
=% EEIE
o sTMzALI52C6
€ sTmM3aL152c8

ok | Concdl | Help

Select STM32L152RC and click OK

Srdect Dovide For Target Tate: o =)
ceu |

| Seftware Parics 3|
Vender  STMicmelesironies
Davico:  STM32L152AC
oot ARM

Seach

Desciption:
€2 stmzzuszre 4 [5T ics' STM3ZL1 series uses ubralow-akage precess -~
-l STIMIILESZRC tachnology with a autoremeLs dynamic vltags acaing and B low-
: Coermodes offen Lnprecacentsd pistforn Rsxbits 1o 1t 2y
8 STMI2L152RD [=pplication.

I Typical apolcations iIncude Medizal and handheld egaipment,
8 5TM32LL52RE | Application control and user intsrace, PC perpheralz, garing, GPS
A sTMzILIS2VE lend spoit ecubment, Alam sysiems, wired and wirslsss sensars, Wideo

8 sTML52vE rtarcam, Uity meterng
i sTMazLLs2VC J

4B sTmszLLszVD
MR STM3ZLLS2VE

k! (AR =

[ ok i Canel Hep |

4. Select CMSIS Core only — you should click CMSIS first in Software Components and then click CORE in
the sub-menu (under the CMSIS item by hitting the “+” key). Do NOT select Device Startup. Confirm by
clicking on OK.
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kA Manage Run-Time Enviroament 'ﬂ

Software Component Sel. Wariant Version  Deseription
o4 cmss Cortex Microcantroller Seftwars Interface Companents

 CORE 2 3.40.0

@ psp r 142 CIMSI DSD Librany for Corew 1 50000 and SC300

=4 RTOS (AFY 10 CMSIS-AT0S APl for Corter-W, SC000_and SCI00
@ el RTX = 4750 | CMSIS-RTOS RTXimplementation for Corex-M. S0000. and SCXI0

i1l 4 CMSIS Diriver | rifed Device Dovers comali e s
-4 Device Skartup Systern Sebup

¥ Startup r 100 System Startup for STMicroelectronics STM32L1 Series
il File System FDH-Pro 620 | File Access on various storage devic
@ Graphics MDK-Pro 5261  User Interface on graphical LCD displays
I _ PATHC-Pro .20 [P Meswarking using Ethemet or Serial protocals
[ER MDK-Pro 621 USE Cor with warics device clasies

Validation Cutput Description
@ M ARMICIMSISCORE
£ - require DeviceStartup

¥ Keil:Device:Startup

Additional software companents required
Select component fram list

Swstem Startup for STMicroelectronics STM32L1 Series

| Fesolve | [Solect Packs| [ Detalk

5. Add source code files into the project. Right click the Source Group inside the Target 1 folder and
select Add Existing Files to Group 1. You should download startup_stm3211xx_md.s and
stm32l1xx.h from the Online Classroom and include these as well as your main.c.

Fraject o
¥ Project: lab
E g Targetl
1-R "

,lfﬁ; Cptions for Group  Saurce Group 1. Ale+F7

A Plews Dem Lo Sroup " Sourde Group 1.
dudd Existing Files to Group "Source Groug L.

o Remove Group 'Source Groug L' and its Files

Cpen Buikd Log
Rebuild all target files
Build target F7

Manage Projedt tems. .

< b EE

Show Include Flle Dependenoes

Note: The window to select files will not close once you have added a file. You should look for you file,
select it, click Add, and close the window.

6. Set Project Properties
Make sure to select Project: yourProjectName on the left panel, and then click on Project — Option

for Target ‘Target 1’, Go to the Output page, select “Create HEX file”
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[ Options for Target Target 1'

o]

Dewice | Target Output | Lstng | User | C/Cos | Asm | Lirker | Debug | Uitties |

Name cf Execuiable: ilﬂb

Select Folder for Ubjects. .

(¥ Create Executable: “Objscts'lab
¥ Debug Irformation
v Create HEX File
¥ Browse Infomation

" Crasts Library: ‘\Objects'lab ib

™ Create Batch Fie

o 1

Cancel |

Defauts |

Help I

Go to the Linker page, select “Use Memory Layout from Target Dialog”. This will enable your
code (Program Memory) to be stored in Flash memory properly.

=ring

Options for Target Target 1° =
Device | Targe: | Output | Lstng | User | C/Co+ | Asm  Linker | Debug | Utities |
I ¥ Uss Memory Layout from Target Dialeg I X/0 Base:
T Make RW Sections Poation ndependert R/ Bace: |0x0B00000D
I™ Make RD Sectiona Pesition Indspendent RV Baee [BEDODOO00
™ Dont Search Standard Librrss
¥ Fepor: might fail' Candtiore as Erors asable Warings. |
Secatter
fie | AT |
Misc =
cortrole o
Linker  [~epu CotecM3 =0 .
control | -strict —scatter " \Objects'lab act"

C=1

Caneal

Dot |

Go to the Debug page, select “Use: ST-Link Debugger” on the right side.

-

Options for Target 'Target 1'

Device | Target | Dutput | Listing | User | C/C++| Asm |

Settings |

¥ Fun to main(

_| Edit |

T Use Simulator
™ Limit Speed to Real-Tine

I¥ Load Applicaton at Startup
Initialization File:

Restore Debug Session Settings
¥ Breakpoiris ¥ Toolbox
¥ Watch Windows & Parformance Analyzer
¥ Memary Display ¥ System Vewer

CPUDLL Parameter:

Linksr Debug |Ub'lrt|eu|
@ Use: [FEIATTT TR | Setings ||

¥ Run te main()

J Edit |

I¥ Load Application at Starup
Inttislization File:

Festore Debug Session Settings

[¥ Breakpoints ™V Toolbex
[V Watch Windows
V¥ Memary Display ¥ System Viewer

Driver DLL: Parameter:

[SARMCM3 DLL [-REMAP -MPL

[sARMCM3DLL [MPU

Cialog DLL: Parameter: Digog DLL. Parameter:
[ocM.DLL [eCm3 [TemoLL [pcm3
i ok | [ cancel | [ Detaus |

e ————————————————————————————————————————————————————————
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Click “Settings” next to ST-Link Debugger and select “SW” (Serial Wire) as t

he port.

-
Cortex-M Target Driver Setup

Debug ITIEICe | Flash Download |
—Debug Adapter ———————— [~ SW Device
Unit: ;ﬁ Emor | WIS
SWDIO | No ST-LINK detected
Senal Number: I
HW Version: i

Firmware Version: I

Max Clock: [ 1.8MHz

—Debug
—Connect & Reset Options —Cache Options —— ~ Download Options —
Connect: | Nomal _v| Reset:{Autodetect ~ _v| | | ¥ Cache Code [ Verfy Code Download
¥ Resst after Connect

¥ Cache Memory I~ Downloadto Flash

On the same window, go to the Flash Download tab, and verify that STM32L1xx Med+-density
Flash On-chip Flash is set up in the Programming Algorithm. If not, click “Add” and select
STM32L1xx Med+-density Flash On-chip Flash in the popped dialog.

-
Cortex-M Target Diiver Setup

)

Debug | Trace Fzsh Download |
— Dowrload Fundiicn

— AAM for Algorithm

LoD T Frase Full Chip [+ Program
3 + Erase Sectors  [v Verfy Start: |x20000000 Size: [x1000
o ™ Do rot E=ee T Psestand Bun
— Programming &lgorithm
Description I Device Size | Dewice Type | Addess Fangs !
STMIZL Tuw Med+cenzty F... prilenry Or-chip Flash 023000600H - 0BO0IFFFFH
-
Add Flash Programming Algorithm w
Cescnption Aash Siz2 |  Dewice Type Cngin
L Dievice Family Pockage
STMIZ] T Mid+density Da.... Bk Or-chip Flash Device Family Packaoe
STMI2L 1 Mid+-density Op... 158 Or-chip Flash Device Family Package
LPCT B o S23FL032 5P 4m Ext. Flash SFI MDK Cone
LPCAN Ao B S25FLO32 SPIFI 4M Ext. Flash SPI MDK Coe
RCZE8FE40J3: Dual Flash 16M Ext. Flash 32-bit MODK Coe
S295L0E4M Dual Flash 1EM Ext. Fash 32-hit MDK Cae

§C:\Ksil_\r&\J\HM\PﬂCK‘-.KBiI\STMEQL]n_D FP%1.0.2%Aash*5TM32| T:0c_ 256 FLM

Add I Cancel

7. Compile and run your project

Build the program by clicking the build button. You can also click Project->Build Target (its also bound
to your functions keys of F7). If you make a change in your program, you can always rebuild it with the

same procedure. Building is convenient for projects if you have multiple files in that its easy to
compile everything all at once:
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File Edit View PFroject Flash Debug Peripherals Tools &

NMEda| + @] s=r
A EEE | ¥ | Tamet1 SN
Project | [F) Build (F7) :

Pk Build target files

Connect your discovery kit to the computer and download the program to the STM32L processor. A
good debug is to make sure your board has its “COM” LED on as well as the “PWR” LED. These two

LEDs mean your board is ready to have it “flash”-ed or downloaded to the board.
:".Lj'sers"lzh\, Dropbo\ ECE2T1\Labs\5TM3ZL_Assembly Project_Templs

Fila Edit Wiews Pro;;ct Flash Crebug Peripherals nls SCS
NS H @] x| | = o |

o B o )8R rereets [-] &% | & =
Projed %%ﬁ Download I;I.- =l
(=g Project: lab Download code to flash memory

El-f Targetl
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