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Summary

This tutorial takes the following the kits as an example of creating a project in Keil IDE for assembly programs.
e Discovery kit with STM32L152RCT6 MCU (Cortex-M3)
e Discovery kit with STM321476VG MCU (Cortex-M4 with FPU and DSP)
Note that the project does not use the default startup files provided by Keil. You need to download a
modified version of startup_stm32Il1xx_md.s or startup_stm321476xx.s from the book website:
http://web.eece.maine.edu/~zhu/book/lab.php.

Identifying Target Processor

Kit Processor Core Flash RAM
STM32L1 Discovery Kit STM32L152RBT6 Cortex-M3 128 KB | 16 KB
STM32L1 Discovery Kit STM32L152RCT6 Cortex-M3 256 KB | 32 KB
STM32L4 Discovery Kit STM32L476VG Cortex-M4 (DSP + FPU) 1 MB | 128 KB

Steps to create a new project in Keil

1. From the menu Project — New pVision Project
Give the project a name and select its storage directory. In this tutorial, the project is named as “lab”.
If you use the STM32L1 Discovery Kit, select the device STM32L1 Series, and then select STM32L152RC
or STM32L152RB as the CPU. If you use the STM32L4 Discovery Kit, select the device STM32L4 Series,
and then select STM32L4476VGTx.

Select Device for Target ‘Target 1°... x

Device l

| Software Packs j

Vendor:  STMicroelectronics
Device:  STM32L47EVGETx

Toolset:  ARM
Search: |
Description:
2 STM32L4TERC j The STM32L4 family incorporates high-speed embedded memories and
an extensive range of enhanced |/0s and peripherals connected to
¥ STM32L476RE twao AFB buses, three AHB buses and a 32-bit multi-AHE bus matrix.
" STM32L476RG
- 64-Kbyte of CCM (core coupled memory) data RAM
& sTM32L476VC - LCD paralle! interface, 8080/6800 modes
% STM32L476VE - E$EF|WHh qll.lfaghature {incremental) encoder input
- 2 Volerant |/0s
-7 STM32L476VG - Parallel camera interface
Al STMA2L 476V G T - True random number generator
- RTC: subsecond accuracy, hardware calendar
" STM32L476ZE - 96bit unigue ID
¥ STM32L4T6ZG
Kl | A

QK | Cancel | Help

If did not see the targeted processor in the list, click the “Pack Installer” button and install the component
Keil::STM32L1xx_DFP or Keil::STM32L4xx_DFP.
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4. Select CMSIS Core only. Do NOT select “Device Startup”. Instead, you should use the one provided by the

course website.
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Description

STMicroelectronics 5STM32L476G-EVAL Board

Cortex Microcontroller Software Interface Components
CMSIS-CORE for Cortex-M, SCO00, and SC300

CMSIS-DSP Library for Cortex-M, SCO00, and 5C300
CMSIS-RTOS API for Cortex-h, SCO0D, and SC300

CMSIS-RTOS RTX implementation for Cortex-M, SCO00. and SC300
Unified Device Drivers compliant to CMSIS-Driver Specifications
ARM Compiler Software Extensions

Retarget Input/Output

Startup, System Setup
System Startup for STMicroelectronics STM32L476 Devices

File Access on various storage devices

User Interface on graphical LCD displays
1Pvd/1Pv6 Netweorking using Ethernet or Serial protocols

USE Communication with various device classes

Do not select the startup
assembly file provided by Keil.

Validation Output
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5. If you are STM32L1 discovery kit, add the following source code files into the project. Right click the
“Source Group” and select “Add Existing Files to Group.” You can download the following source codes
from the textbook website and adds into the project if you are creating an assembly-based project.

e startup_stm32l1xx_md.s

e core_cm3_constant.s

e stm32l1xx_constants.s

o stm32l1xx_tim_constants.s

e main.s

If you use STM32L4 discovery kit, add the following source code files into the assembly-based project.

e core_cm4_constants.s

o stm32l476xx_constants.s

e startup_stm32l476xx.s

e main.s
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If you are creating a C project, then you should include the following:

o startup_stm32l1xx_md.s or startup_stm321476xx.s

e main.cC.
Project 5
=% Project: lab
e Targetl
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6. Set Project Properties

From the menu, click Project — Option for Target, Go to the Output page, select “Create HEX file”

i Y
Options for Target ‘Target 1' g

Device I Target Output IListingI User I C;'CHI Asm I Linker | Debugl Lttilties |

Select Folder for Objects... | Name of Executable: ||Elb

¥ Create Executable: \Objects\ab

¥ Debug Information [ Create Batch File

¥ Create HEX File

¥ Browse Information

" Create Library: \Objects\ab lib

oK |  concel | Defauts | Help
—
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Go to the Linker page, select “Use Memory Layout from Target Dialog”

-
K Options for Target ‘Target 1'

Device | Target I Output I Listing | User I C."CHI Asm

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

Linker | Debug I Ltilties I

*/0 Base: I
R/0 Base: ID:(DEDDDDDD
R/W Base ID}QDDDDDDD

disable VWamings: I

Scatter
File

Misc
controls

Linker
contral
string

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

ok ]

Cancel Defaults

Help

Go to the Debug page, select “ST-Link Debugger”

S

-
k] Options for Target ‘Target 1'

Device | Target | Output | Listing | User | C/C+ | Asm | Linker Debug | Uitties |

Setftings |IG‘ Ise: s'r.unk Debugger vl Settings | I

" Use Simulator
[ Limit Speed to Real-Time

v Run to main()

v Load Application at Startup ¥ Run to main) v Load Application at Startup

Intizlization File: Initialization File:

| = 1] |

Restore Debug Session Settings Restore Debug Session Settings
v Breakpoints v Toolbox v Breakpoirts v Toolbox
W Watch Windows & Performance Analyzer W Watch Windows
v Memory Display v System Viewer [ Memory Display v System Viewer
CPUDLL: Paramater: Driver DLL: Parameter:

ISAF{MCMS.DLL | -REMAP -MPU ISAHMCMS.DLL | MPU

Diglog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL I-pCM3 ITCM.DLL I-pCM3
[ ok || cCancel || Defauts | Help

Click “Settings” and select “SW” (Serial Wire) as the port.
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Cortex-M Target Driver Setup

st

Debug |T|E|ce I Flash Downloadl
— Debug Adapter
Un'rt:l vl
Seral Number: I

HW Version: I
Firmware Version: I

Max Clock: |1.8MHz

~SW Device

Emror

| owe

SWDIO No ST-LINK detected

% Automatic Detection
' Manual Configuration

add | Delete | | Update |

Device Mame: |

Ele

Diown

1D CODE: I

IR len: I

— Debug
Connect & Reset Options Cache Options Download Options ————
Connect: | Nomal x| Reset:|Autodstect ~ _v| | | ¥ Cache Code I~ Verfy Code Dowrload
¥ Reset after Connect W Cache Memory [ Download to Flash

Go to the Flash Download page, and verity that STM32L1xx On-chip Flash is selected in the Programming
Algorithm. If not, click “Add” and select STM32L1xx On-chip flash in the popped dialog.

Cortex-M Target Driver Setup

Debug | Trace  Flash Download |

i~ Download Function
LOAD " Erase Full Chip ¥ Program
i @ Erase Sectors ¥ Verify
" Donot Erase [~ Resetand Run

RAM for Algorithm ———————————————————————

Start: | 20000000 Size: | (51000

i~ Programming Algarithm

Description | Device Size | Device Type | Address Range |
STM32L T Med+density Fl... 256k On-chip Flash (08000000H - DB03FFFFH
s
Add Flash Programming Algorithm =)
Description Flash Size Device Type Origin
STM32L ox Med+density FI... 256k On-chip Flash  Device Family Package:
STM32L e Mid+density Da Bk On-chip Flash Device Family Package
L 8 STM32L 1:cx Mid+-density Op... 168 On-chip Flash Device Family Package

LPC18oc/d boc S25FLO32 SP AM Ext. Flash SPI MDK Core
LPC407 8¢ S25FL032 SPIFI 4AM Ext. Flash SPI MDK Core
RC28FE40J2x Dual Flash 16M Ext. Flash 326t MDK Core
S525GL064N Dual Flash 16M Ext. Flash 326t  MDK Core

(=

IC:\Keil_vE\ARM\PACK\Kei\STM32L T:ec_DFPAT.0.2\Flash\STM32L Tiex_256.FLM

Coe

STM32L1 Discovery Kit

g X
Debug | Trace  Flash Download |
~Download Function RAM for Algorthm
© Ermse Rl Chip v P
LoAD P rogram
Eq C EeseSecon ¥ Vedy Stat: [20000000 Size: [0x1000
" DonotEmse [~ Resetand Run
~ Programming Algorithm
Description Device Size | Device Type | Address Range |
STM32L40 1MB Flash i On-chip Flash 08000000H - DBOFFFFFH
Add Flash Programming Algorithm
Description Flash Size | Device Type | Ongin
ST 32LA0c IMB Flash i Onchip Hlash__ Devics Family Packags
AM25c128 Flash 16M Ex. Flash 166t MDK Core
KEP5615UQA Dual Flash s4M Ex. Flash 326t MDK Core
LFC120c/d30 S25FLO2 5P, 4M Ed. Flash SP| MDK Core
LFC120c/d30 S25FLOBA SP..  BM Ex. Flash SP| MDK Core
LPCA4070/8 525FL032 SFIFI M Ex. Flash SP| MDK Core
M29WEADFB Fiash M Ex. Flash 166t MDK Core
RC28FE40J2 Dual Flash 16M Ex. Flash 326t MDK Core
525GLOG4N Dual Flash 16M Ex. Flash 326t MDK Core
| | 5290L032H_BOT Fiash M Ex. Flash 166t MDK Core
523JL032H_TOP Flash M B Flash 165t MDK Cors Iy
—
— fm—
G Kei v ARNPACK e\ STM32L é0c_DFF\1.0.0+Flash'\STH32Loc 1024 FLM
Add Cancel

STM32L4 Discovery Kit
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7. Compile and run your project
Build the program:

File Edit View Project Flash Debug Peripherals Tools &'
NE da| » i | | @ | m
|: | i %Q| Target1 |E| £\| ﬁ

Project I_IM !
=] Vi:g Build target files

You can ignore the following warning when the linking stage:
\Objects\lab.sct(8): warning: L6314W: No section matches pattern *(InRoot$$Sections).

Connect your discovery kit to the computer and download the program to the STM32L processor.

{1 CaUsersizhu: Dropbom ECEZTINab NS TNIS2L Acsembly Project Templa

File Edit Wiew Project Flash Debug Peripherals Tools SVIS

NSde| s+ @ | | m
| f @ Target 1 El g&l ﬁ
[ 2% Download * B
= "?[3 Project: lab Download code to flash memory
=55 Targetl



