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Installation

Do not connect the STM32L476-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://www?2.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-1link009.html

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/stm32147 6vgtx/

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 STM32L476-Discovery board into your computer.

Summary

For the STM32L Discovery Kit, 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 *.uvprojx 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 STM32L476VGTx. It has 1MB Flash Memory and 128kB RAM.


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
http://www.keil.com/dd2/stmicroelectronics/stm32l476vgtx/

ENSC 3213 Computer-based Systems Oklahoma State University
Steps to create a new project in Keil
1. From the menu Project — New uVision Project
2. Give the project a name and select its storage directory. In this tutorial, the project is named as “lab”.
3. Select STM32L476VG device in STMicroelectronics->STM32L4 Series->STM32L476 (see below figure).
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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.

%] Manage Run-Time Environment x
Software Component Sel. Variant Version  Description
@ Board Support STM32L476G-EVAL | 1.0.0 STMicroelectronics STM32L476G-EVAL Board
= ’ CMSIS Cortex Microcontroller Software Interface Compenents
v ~ 430 | CIMSIS-CORE for Cortex-M. SC000. and SC300
¥ DSP r 146 CMSIS-DSP Library for Cortex-M, SCO00, and SC300
=4 RTOS (4PI) 1.0 CMSIS-RTQS AP for Cortex-M. SCO00. and SC300
¥ Keil RTX r 4.80.0 CMSIS-RTOS RTX implementation for Cortex-M, SCO00, and SC300
‘ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
=] ‘ Compiler ARM Compiler Software Extensions
. [f{s] Retarget Input/Qutput
= ’ Device Startup, System Setup
¥ Startup r 100 System Startup for STMicroelectronics STM32L476 Devices
‘ File System MDK-Pro 650 Eile Access on various storage devices
’ Graphics MDK-Pro 5300 User Interface on graphical LCD displays
‘ Network MDK-Pro 7.00 IPvd/IPvE Networking using Ethernet or Serial protocols
‘ use MDK-Pro 630 USB Communication with varicus device classes

Do not select the startup
assembly file provided by Keil.

Validation Output Description

Resolve Select Packs Details Cancel Help

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_stm321476xx.s and stm321476xx.h
from the Online Classroom and include these as well as your main.c.

Project a (@
=T Project: lab
Elgs Targetl
SR *
,ﬁi Options for Group ‘Source Group 1., Alt+F7

£ Add New Htem to Group "Source Group 1°...
= Add Existing Files to Group 'Source Group 1'...

9 Remove Group ‘Source Group 1 and its Files

Open Build Log
#¥ Rebuild all target files

i Build target F7
é Manage Project [tems...

v | Show Include File Dependencies

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.
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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”

-

Options for Target Target 1'

=

Select Folder for Objects... |

Device I Target  Output IListirlgI User I [:;"CHI Asm I Lirkcer | Debugl Lttilities |

MName of Executable: ||E|b

¥ Create Executable: \Objects\lab

I~ Debug Information

V¥ Create HEX File

¥ Erowse Information

" Create Library; .\Objects\lab lib

[" Create Batch File

| Defaults |

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.

-

Options for Target Target 1'

=)

Device | Target I Output I Listing | User I C."C-l—l-l Asm

¥ Use Memary Layout from Target Dialog I
[~ Make RW Sections Position Independent
[~ Make RO Sections Posttion Independent
[~ Dont Search Standard Libraries
[¥ Report ‘might fail' Conditions as Emors

Linker | Debug | Utiites |

¥/0 Base: I

R/0 Base: |Xx08000000

Scatter
File

Misc
controls

Linker
contral
string

—cpu Cortex-M3 “o
—strict —scatter " \Objects\lab sct”

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

-
Kk} Options for Target ‘Target 1'

S

" Use Simulator
[ Limit Speed to Real-Time

Device | Targeil Outpl_rtl Ustingl User I [:J't-l—i—l Asm I Linker Debug IUtiI'rtiesI

Settings ||f;' Use: ST—IJnk Debugger vI Settings | I

¥ Load Application at Startup ¥ Run to main() V¥ Load Application at Startup [V Run to mainf)
Initialization File: Initialization File:
| J Edi.. | | J Edit.. |
Restore Debug Session Settings—————————————— Restore Debug Session Settings

v Breakpoints v Toolbox [V Breakpoirts v Toolbox

¥ Watch Windows & Peformance Analyzer v Watch Windows

¥ Memory Display v System Viewer [ Memory Display V¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
ISAF{MCMS.DLL I—F{EMAP MPU ISﬁRMCME‘..DLL I—MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCI‘u'I.DLL I-DCM3 |TCI'u'I.DLL I-pCI‘u'IS

ok || cancel || Defaurs | Help

Click “Settings” next to ST-Link Debugger and select “SW” (Serial Wire) as the port.

-

Cortex-M Target Driver Setup

=X

Debug |T|E|ce | Flash Download |

— Debug Adapter — SW Device

Un'rt:l vl

Emror

| Mowe

SWDIO

Senal Mumber: I
HW Version: I
Firmware Version: I

Max Clock: | 1.8MHz

No ST-LINK detected

% Automatic Detection
" Manual Configuration

add | Delete | | Update |

£l

Down

1D CODE: I

Device Mame: I

IR len: I

— Debug
Connect & Reset Options Cache Options Download Cptions
Connect: | Nomal _v| Reset:|Autodetect | | | ¥ Cache Code [™ Verffy Code Download
[ Reset after Connect ¥ Cache Memory | | [T Download to Flash
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On the same window, go to the Flash Download tab, and verify that STM32L4xx 1MB Flash On-
chip Flash is set up in the Programming Algorithm. If not, click “Add” and select STM32L4xx
1MB Flash On-chip Flash in the popped dialog.

Oklahoma State University

Options for Target Target 1 x

BRI AT

ULINKZ2/ME Cortex-M Target Driver Setup >

Debug | Trace Flash Download | Pack |

Download Function RAM for Algorithm
LOAD " Erase Ful Chip [ Program
‘ ¥ Erase Sectors [ Verify Start: IEh2DDDDDDEI Size: [DIDD'DNDOU
" DonotErase [ Resetand Run
Programming Algorithm
Description I Device Size I Device Type I Address Range J
STM32L4xx TMB Hash ™ On-chip Aash 03000000H - 080FFFFFH

Add Flash Programming Algorithm

Description | Fash Size | Device Type ] Origin ~
MX25LM51245G_5TM32L4. .. 64M Ext. Aash SPI  Device Family Package
STM32L4xx TMB Rash On-chip Aash Device Family Package
STM32Ldxx dual bank Flash .. 36B On-<chip Aash ~ Device Family Package
AM25x128 Hash 16M Ext. Flash 16bit  MDK Core
K8P5615UQA Dual Aash 64M Ext. Fash 32bit MDK Core
LPC18xx/43ex MX25VE035F ... M Ext. Flash SPI MDK Core

9| — | LPC180x/430x S25FL032 SP.... 4M Ext. Flash SPI MDK Core
LPC18xx/43xx S25FL0G4 5P... &M Ext. Aash SPI MDK Core Help |
LPC407x/8x S25FL032 SPIFI 4M Ext. Flash SPI MDK Core

|| LPC5460x MT25QL128 SPIFI 16M Ext. Hash SPI MDK Core

M29W6E40FB Flash M Ext. Fash 16bit MDK Core Help |
MIMXRT105 EcoXiP Aash 4M Ext. Hash SPI MDK Core
RC28F640)3x Dual Aash 16M Ext. Flash 32bit  MDK Core
S29GL064N Dual Rash 16M Ed. Aash 32bt  MDK Core
S25JL032H_BOT Fash 4M Ext. Flash 16bit  MDK Core
G291 N22H TNP Aash AM Fvt Flash 16kt MNK Cars ~/

Selected Hash Algorithm File:
C:\Keil_vS\ARM\PACK\Keil\STM32L4xx_DFP'2.0.0NCMSIS\Aash\STM32L4xx_1024.FLM

Add I Cancel

Compile and run your project

Build the program by clicking the build button (make sure you have your main.c file on your project
folder). 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 Project Flash Debug Peripherals Tools &

NS Ha| » =@’ | |

%ﬂ Target1 E£\| a
Praject [7% Build (F7) 11
=% 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.

Cih\Usersizhu\D iy | -
File Edit View Project Flash Debug Peripherals Tools SVCS
NZdd|» @ |« |
£ : Target1 |E| £§| ﬁ
UL %%‘3 Download n @
=2 Project: lab Download code to flash memaory
El47 Targetl



