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Install Keil Microcontroller Development Kit Version 5 for
ST Microelectronics STM32F446

This tutorial is intended for the preparation to develop software with ST Microelectronics
Nucleo-F446RE board using Keil Microcontroller Development Kit (MDK) version 5.24.2.0.

This document covers
- download/installation of Keil MDK-ARM v5.24
- installation of Device Family Pack for ST Microelectronics STM32F4 family
- installation of ST-Link USB driver for Windows

Starting version 5 the device support software components are separated from the MDK software and
called Device Family Packs. As release v5.24, many ARM microcontroller Device Family Packs are
available. Software development with Device Family Packs is slightly different from software
development in MDK v4.

Although this document is written for Nucleo-F446RE board, the installation of Keil MDK v5 and ST-Link
USB driver for other Nucleo boards should be similar.

Download MDK v5

1. Browse to www.keil.com. And click on Download.

[>] Keil Embedded Develop: X

& C | ® https://www.keil.com % | @& [ @ |

armekeiL

f Products Downiload Events Support Q Search Keil

Product Information

Keil MDK for STM32F0/L0

a ARM C/C++ Compiler

@ o pVision IDE/Debugger
a CMSIS-RTOS RTX

News

Product Overview

Supported Microcontrollers

Embedded Development Tools
Learning

l 2 Cortex-M7
D Software Packs for Platform for

Atmel and STM32 “ Cortex-M

Shows and Seminars

Technical Support
Support Knowledgebase
Product Manuals
Application Notes

MDK Microcontroller Development Kit
Keil MDK is the complete software development environment for a wide range of = MDK supports NXP S32K
Arm Cortex-M based microcontroller devices. MDK includes the pVision IDE and . Extended MDK editions and
debugger, Arm C/C++ compiler, and essential middieware components. It ULINKplus

Discussion Forum

Software Downloads
Product Downloads
File Downloads

Other Information
Books
Links

PAantant Infarmatian

supports all silicon vendors with over 4000 devices and is easy to learn and use:

Migrating code to ARM Compiler 6 on Keil MDK

ROM Size RAM Size
GCC Su2
ARMCC 506 1

ARM Compier 6.6 O1

ARM Campiler 66 Os * —_—
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In the next page, click on “Product Downloads.

[)Z] Keil Downloads X

& C | & Secure | https://www.keil.com/download/ w E@m /i @ |

armkeiL

f Products Download Events Support Search Kelil

Overview

Keil downloads include software products and updates, example programs and various utilities you may use to learn about or extend the capabilities
of your Keil development tools.

Pr
&
=== File Downloads
= Download example projects and various utilities which enable you to extend the capabilities of your Keil development tools.

In the next page, click on “MDK-Arm”.

[$] Keil Product Downloads X

& C | & Secure | https://www.keil.com/download/product/ w | fica o

armekeiL

@  Products Downioad Events  Support

Download Products

Select a product from the list below to download the latest version.

C51

Version .56 (August 2016)
b A Development tools for all 8051 devices.

C166

Version 7.56 (October 2016)
Development tools for C166, XC166, & XC2000 MCUs.

oo C251

Version 5.59 (October 2016)
‘ Development tools for all 80251 devices.

Keil products use a License Management system - without a current license the product runs as a Lite/Evaluation edition with a few Limitations.
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4. Fill up the form in the page and click “Submit.

[$] MDK-ARM Version 524z X

& C | & Secure | https://www.keil.com/demo/

ArmekeiL

A Products Download Events Support

Product Information Home / Product Downloads
Software & Hardware Products

Arm Development Tools MDK-ARM

C166 Development Tools MDK-ARM Version 5.24a

Version 5.24a

C51 Development Tools
teok Complete the following form to download the Keil software development tools.

C251 Development Tools

Detug Adapters Enter Your Contact Information Below
Evaluation Boards

Product Brochures

Newsletters First Name: |
S Last Name:

Device Database®

Device List E-mail:

Compliance Testing Sompany:

ISO/ANSI Compliance Address:

Validation and Verification

Distributors

Overview .

City:

State/Province: | Select Your State or Provi v |

5. Inthe next page, click “MDK524A.EXE” to download the development software kit. The file is about
800 MB and will take a while to download.

[3] MDK-ARM Version 524 X

al/arm.htm#/DOWNLOAD ¢

<« C | & Secure | https://www.keil.com/demo

ArmekeEiL

A Products Download Events Support

Product Information Home / Product Downloads
Software & Hardware Products
Arm Development Tools M DK-ARM
C166 Development Tools MDK-ARM Version 5.24a
Version 5.24a

C51 Development Tools
251 Development Tools = Review the hardware requirements before installing this software.
Debug Adapters = Note the limitations of the evaluation tools.
Evaluation Boards = Further installation instructions for MDKS
Product Brochures
(MD5:d757933ce8¢f87d0c19060362b7686a)

Device Databass® To install the MDK-ARM Software...

Device List = Right-click on MDK524A.EXE and save it to your computer.

Newsletters

= PDF files may be opened with Acrobat Reader.
= ZIP files may be opened with PKZIP or WINZIP.

Compliance Testing
ISO/ANSI Compliance

Validation and Verification
MDK524A.EXE 7gh513K)
Distributors =i 2017

Overview

= If you are evaluating the tools, be sure to request a quote for the full version of the tools
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6. After downloads are complete, you should see the file in your download folder.

g MDK524a.EXE 11/19/2017 6:34 AM Application 796,513 KB

Installation of MDK v5

7. Double click on the icon of mdk524a.exe in the download folder. Windows may block the execution
and display a warning screen. Click “Run anyway” button.

8. When the Welcome dialog box pops up, click “Next” button.

Setup MDK-ARM V5.24a X

Welcome to Keil MDK-ARM ARM KE I L

Release 7/2017 4 opiioh
Microcontroller Tools

This SETUP program installs:
MDK-ARM V¥5.24a

This SETUP program may be used to update a previous product installation.
However, you should make a backup copy before proceeding.

It is recommended that you exit all Windows programs before continuing with SETUP.

Follow the instructions to complete the product installation.

un - —=

| Nest >> l Cancel

o —SEEm——_
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9.

In the next License Agreement dialog box, check “I agree ...” and click “Next” button.

Setup MDK-ARM V5.24a X

ARMKEIL

Microcontroller Tools

License Agreement

Please read the following license agreement carefully.

To continue with SETUP, you must accept the terms of the License Agreement. To accept the
agreement, click the check box below.

END USER LICENCE AGREEMENT FOR MDK-ARM A

THIS END USER LICENCE AGREEMENT (‘LICENCE") IS A LEGAL AGREEMENT
BETWEEN YOU (EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND
ARM LIMITED ("ARM") FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS
LICENCE. ARM IS ONLY WILLING TO LICENSE THE SOFTWARE TOC YOU ON
CONDITION THAT YOU ACCEPT ALL OF THE TERMS IN THIS LICENCE. BY
CLICKING “I AGREE™ OR BY INSTALLING OR OTHERWISE USING OR COPYING v

‘ v ’I agree to all the terms of the preceding License Agreement

— Keill MDK-&RM Setup

e,

<<Back( Next >> ) Cancel |
L a———

button.

Setup MDK-ARM V5.24a X

ARMKEIL

Microcontroller Tools

Folder Selection

Select the folder where SETUP will install files.

Press 'Next' to install MDK-ARM to these folders. Press '‘Browse' to select different folders for installation.

i~ Destination Folders

Cog !C:\Keil_vE. 24a ) Browse ...

Pack: |C:\Keil_v5.24a\4RMAPACK Browse ...

I

— Keill MDK-ARM Setup

<« Bacmext >> ’ Cancel
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10. In the next Folder Selection dialog box, accept the defaults or edit the location then click “Next”
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11. In the next Customer Information dialog box, fill the information and click “Next” button. The

installation of MDK and several software packs will start.

Setup MDK-ARM V5.24a

Customer Information ARM : KE | |_

Please enter your information. Ix: o SRS
Microcontroller Tools

Please enter your name, the name of the company for whom you work and your E-mail address.

First Name: |

Last Name: |

Company Name: |

E-mail: [

— Keil MDK-5BM Setup

X

ur
P

<< Back‘ | Next >> ) Cancel

12. When the installation is complete, this dialog box will appear. Click “Finish” button.

Keil MDK-ARM Setup completed ARM KE I L

MDKCARM ¥a 248 Microcontroller Tools

MDK-4RM Core Setup has performed all requested operations successfully.

[V Show Release Notes.

v Retain current pVision configuration.

Back (r;inish‘D Cancel

v
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Installation of STM32F3 Series Device Family Pack

13. After MDK v5 is installed, it will automatically prompt the user to install the Device Family Packs. It
may take several minutes for the Pack Installer to populate all the available devices. Wait until the
message “Completed requested actions appears at the lower left corner of the window. Read the
Pack Installer information dialog box then click OK button to close it.

14.

o] |[4] " Packs | Examples | >
Search: - X Pack Action Description
Device / | summary =1 Device Specific 0Packs No device selected
=% All Devices 4795 Devices ||| ©-Generic 20 Packs
# - ¥ ABOV Semiconductor 10 Devices +-ARM:AMP < _Install Software components for inter processor communication (Asymm
# - @ Active-Semi 4 Devices #-ARM:CMSIS & Update CMSIS (Cortex Microcontroller Software Interface Standard)
#-- @ Ambiq Micro 6 Devices #-ARM::CMSIS-Driver Va...| & _Install CMSIS-Driver Validation
%@ Analog Devices 12 Devices % ARM:CMSIS-FreeRTOS | &> Update Bundle of FreeRTOS for Cortex-M and Cortex-A
: i CMSIS-RTOS Validation
% HRM 4o evices | Packinstaller x =
- @ Cypress 425 Devices | ARM mbed Client for Cortex-M devices
< ARM mbed Cryptographic and SSL/TLS library for Cortex-M device|
% @ GigaDevice 99 Devices N W 5 the Kail Pack Istallor L s hrydpl 9’ pc i ry
# ¥ HDSC 24 Devices /| Pack Installer is a utiiity for managing Software Packs on the local computer and | mbe DehenfieopCota oS,
4@ Holtek 100 Devices provides the following windows: Huawei LiteOS kernel Software Pack
% @ Infineon 166 Devices 1 ! Keil ARM Compiler extensions for ARM Compiler 5 and ARM Comy
&9 Lapis Semiconductor 2 Devices Devices : List supported devices. Select a device to show related Packs and examples. Jansson is a C library for encoding, decoding and manipulating JSC
w0 @ Maxim 4Devices Boards  : List supported boards, Selecta board to show related Packs and examples, 2t Middieware for Keil MDK-Professional and MDK-Plus
5@ MediaTek 2 Devices IwIP is 2 light-weight implementation of the TCP/IP protocol suite
- @ Microchip 335 Devices — Packs + List and manage Software Packs. Install a Pack for access within pVision. Micrium software components
- @ Microsemi 6 Devices | Examples : List example projects. Copy projects and launch pVision for testing examples. ,_l SharkSSL-Lite is a super small and super fast pre-compiled SharkSS|
%@ MindMotion 7 Deavices } | Simple Message Queues (SMQ) is an easy to use [oT publish subsci
% @ Nordic Semiconductor |13 Devices Pack Installer connects to www kel com/back to obtain the published Software Packs. C Target Library for the redBlocks WYSIWYG SiL. Simulator (support
To install a local Software Pack use File - Import... from the menu. F
- @ Nuvoton 481 Devices || nt-thread software components
- @ NXP 1147 Devices | ¥ Show this dialog at startup n' He lted | 1 DEPRECATED Product !!! YOGITECH fRSTL Functional Safety EVA
# - @ Renesas 4 Devices B | — jgted | 1! DEPRECATED Product !!! YOGITECH fRSTL Functional Safety EVA
#- @ Silicon Labs 444 Devices
%@ SONX 50 Devices
%@ STMicroelectronics 970 Devices
% @ Texas Instruments 345 Devices
#- ¥ Toshiba 91 Devices
@ Filan Tk ||| K1 | i
Output a2 x
Update available for ARM::CMSIS-FreeRTOS (installed: 9.0.0, available: 9.1.0} ~
Update available for Keil::ARM_Compiler (installed: 1.3.1, available: 1.3,
Update available for Keil::STl 310 DFP (installed: 1.4.0, available: 2
Update available for Keil::ST x_DFP (installed: 1.4.0, available: 2.
Update available for Texasin: ments::MSP432P4xx_DFP (installed: 3.1.0, available: 3.2.1) v
Completed requested actions » ] ONLINE

To install a Device Family Pack, you need to select one of the devices or boards on the left panel of
the Pack Installer. The required pack(s) to support your device/board selection will appear on the
right panel. For example, if you plan to use Nucleo-F446RE board, drill down the Device list to select
STMicroelectronics->STM32F4 Series->STM32F446. The required and optional packs appear on the

right panel Packs tab. Minimally, you should install the Keil::STM32F4xx_DFP. While you are at it,
you might want to update ARM::CMSIS and Keil::ARM_Compiler.
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@5 Pack Installer - C:\Keil_v5.24a\ARM\PACK — m} X

File Packs Window Help
Q" Device: STMicroelectronics - STM32F446

ﬂ Devices | Boards ] b 17] ~ Packs | Examples | b
Search: > X Pack Action Description
s /| summary I=I-Device Specific 2Pk | STM32F446 selected 1
[=}-- @ STMicroelectronics 1970 Devices ;‘ - Keil:STM32F40oc DFP C,%QW?
%2 STBIueNRG Series |1 Device [#-Keil:STM32NUCLEO_BSP 312___'1_..3...___ STMicroelectronics Nucleo Boardf
w-% STBIUENRG-1Series |1 Device &-Generic |20 Packs: . :
©-% STBlueNRG-2 Series [1 Device i +-ARM:AMP Software components for inter prc
- st el == — 5 ARMCMSIS & _Update__[pM5is (ContexMicrocontrller ot
-9 STM32F1 Series 7’9’5”0&&5 [+-ARM::CMSIS-Driver_Validation | &> [nstal CMSIS- r Validation
% STM32F2 Series |46 Devices # - ARM:CMSIS-FreeRTOS ) Bundle of FreeRTOS for Cortex-M ¢
-9 STM32F3 Series |70 Devices [#--ARM:CMSIS-RTOS_Validation CMSIS-RTOS Validation
=% STM32F4 Series E [+ -ARM:mbedClient ARM mbed Client for Cortex-M de
=4 STM32F401 #--ARM:mbedTLS ;‘igstall ARM mbed Cryptographic and §§l
®-4% STM32F405 | 5 Devices [+ ARM::minar H"'istall mbed OS Scheduler for Cortex-M «

w4 STM32F407 I Devices [+ -Huawei:LiteOS % Huawei LiteOS kernel Software Pac
w45 STM32F410 {10 Devices +-Keil:ARM_Compiler <7§2§ Ugdém };ilARMEomirier extensions fc;v:
w44 STM32F411 i71(7)7b7e7v;ces i +-Keil::Jansson & Instal Jansson is a C library for encoding,
w-%8 STM32F412 [14 Devices #-Keil::MDK-Middleware & Uptodate | Middleware for Keil MDK-Professic
@ STM32F413 [ Devices - lwiP:wiP < Install | IwlP is a light-weight implementat
w45 STM32F415 |4 Devices #-Micrium::RTOS & _Install Micrium software components
w48 STM32F417 :-SVD'ev'ices i +-RealTimelLogic::SharkSSL-Lite 3'32 lnstill SharkSSL-Lite is a super small and
w-% STM32F423 Devices [#-RealTimelLogic:SMQ & Install Simple Message Queues (SMQ) is
w4 STM32F427 110 Devices [+ redlogix:redBlocks-Simulator ;.‘32, !n;tall. i C»Target I:ii:!!aryforthe redBloc»ksﬁ‘
w48 STM32F429 |21 Devices E [+ rt-thread:rithread & _Install rt-thread software components i
5% STM32F437 IIQVD‘ev‘ices i [+ YOGITECH:fRSTL_ARMCMx... | € Deprecated || ! DEPRECATED Product !!! YOGITE
5% s [14 Devices [+ YOGITECH:fRSTL_STM32Fx_... | € Deprecated | !!! DEPRECATED Product !!! YOGITE
%?ﬁ)wkes
B% S |21 Devices
% STM32FATY 14 Devices =l | i
Output ax
Update available for ARM::CMSIS-FreeRTOS (installed: 9.0.0, available: 9.1.0} A

Update available for Keil:: ARM_Compiler (installed: 1.3.1, available: 1.3.3}

Update available for Keil::STM32F3xx_DFP (installed: 1.4.0, available: 2.0.0}

Update available for Keil::STM32L4x¢_DFP (installed: 1.4.0, available: 2.0.0)

Update available for Texasinstruments::MSP432P4xx_DFP (installed: 3.1.0, available: 3.2.1) v
Ready [ lonune

A yellow diamond in Action column (such as ARM::CMSIS) indicates the pack is installed but an
update is available. A grey diamond (Keil::STM32F4xx_DFP) shows that the device pack is available
for download. A green diamond indicates the pack is current. Click on the Update button for CMSIS
and Install button for STM32F4xx _DFP to download and install these packs. The installation/update
requests are queued so you may click multiple requests. The packs are downloaded from Keil
website and built locally. It takes several minutes depending on the computer and Internet speed.
When the pack installations are complete, the diamonds in the button will turn green.
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nstaller - C:\Keil_v5 i ||
File Packs Window Help
o ‘ Device: STMicroelectronics - STM32F446
ﬂ, / Device§7] Boards ] b 17] Packs | Examples ] b
Searchy - X Pack Action Description
Device /| Summary =1 Device Specific 2 Packs STM32F446 selected
- @ STMicroelectronics 970 Devices | #-Keil:STM32F4xc_DFP & Uptodate | STMicroelectronics STM32F4 Serie
#-“1% STBIueNRG Series 1 Device - Keil:STM32NUCLEO_BSP k“wlls"tall || STMicroelectronics Nucleo Boards
#-4% STBIUENRG-1Series |1 Device & Generic 20 Packs
-4 STBIueNRG-2 Series 1 Device #-ARM:AMP ;?Z Install Software components for inter prc
4% STM32F0 Series 73 Devices #--ARM::CMSIS & Uptodate | CMSIS (Cortex Microcontroller Sof
®-4% STM32F1 Series 95 Devices i+~ ARM::CMSIS-Driver_Validation ;nstall CMSIS-Driver Validation
#-4% STM32F2 Series 46 Devices i+ ARM::CMSIS-FreeRTOS 7 Bundle of FreeRTOS for Cortex-M ¢
®-4% STM32F3 Series 70 Devices +-ARM::CMSIS-RTOS_Validation Q‘Igt_a_ll CMSIS-RTOS Validation
248 STM32F4 Series 200 Devices #--ARM::mbedClient & _Install ARM mbed Client for Cortex-M de
w48 STM32F401 20 Devices #-ARM::mbedTLS *ilnstall ARM mbed Cryptographic and 551
5% STM32F405 5 Devices #--ARM::minar k@ Install mbed OS Scheduler for Cortex-M 1
w42 STM32F407 8 Devices #-Huawei:LiteOS é::l\stall Huawei LiteOS kernel Software Pac
w4 STM32F410 10 Devices i+ Keil::ARM_Compiler ; Up to date | Keil ARM Compiler extensions for |
=% STM32F411 10 Devices 3} ;S:Z'Z Install Jansson is a C library for encoding,
& "73 STM32F412 14 Devices i+ -Keil:MDK-Middleware & Uptodate | Middleware for Keil MDK-Professic
w48 STM32F413 14 Devices - wlPz:wlP @ Install IwlP is a light-weight impl

16. Now you have the Device Support Pack installed, you are ready to start a new software project. But
before you connect the Nucleo board to the PC, you need to install the ST-Link USB driver.
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Install ST-Link USB Driver

ST-Link is the embedded debug agent on the Nucleo boards. It connects to the target MCU by SWD
(Serial Wire Debug) on one side and the PC by USB on the other side. ST-Link USB driver must be
installed on the PC before the Nucleo board is connected to it by the USB cable. ST-Link USB drivers are
available for different versions of

17. Browse to the webpage www.st.com. In the search field type stsw-link then click STSW-LINKOO9 in
the pull-down menu.

(L]
|
(2]
X

&7 Home - STMicroelectron X

& C | ® Not secure | www.st.com/content/st_com/en.html w e ¢ ]

Lys

le.augmented

stsw-link| Q

Products

| control
lications

>IN motor driver

STSW-LINKOO4

STSW-LINKOO7

STSW-LINKOOS

1
Keywords \ ; ‘
[ W .

18. Scroll all the way to the bottom of the page and find Get Software button. Click the button.

5}
&7 STSW-LINK0OO9 - ST-LINI X
& C | ® www.st.com/content/st_com/en/products/development-tools/software-development-tools/stm32-so0... ¥ @ﬂ o :
bﬁ SLA0047: | N I MENT 1
Ll mage V2 - SOFTWARE LICENSE AGREEMEN 14 99 KB
GET SOFTWARE
Part Number 4| software Version Marketing Status Supplier Order from ST
STSW-LINK009 2.0.0 Active ST
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19. You do need a free ST-micro account to download the driver. Once you registered and logged in, the
Get Software button changes to Download button. Click on the Download button, accept the
license agreement.

&7 STSW-LINKOOS - ST-LIN' X

devel... o-{}gm o |

GET SOFTWARE

& C | & Secure | https://my.st.com/content clopment-tools/softy

Part Number = Marketing Status Supplier Unit Price (USS$) Software Version Order from ST

STSW-LINK009 Active ST ; 200 - '

20. Locate the downloaded file, unzip the file and put the content in a new folder.

' en.stsw-1link009.zip 11/19/2017 9:26 AM  Compressed (zipp... 5,187 KB

21. Double click on stlink_winusb_install.bat to install the driver.

A~

Name Date modified Type Size

amd64 File folder

x86 File folder
§ dpinst_amd64.exe Application 665 KB
§ dpinst_x86.exe Application 540 KB
[ readme.tt M TXTFile 1KB
’_j stlink_dbg_winusb.inf 6/8/2017 9:40 AM Setup Information 5KB
1 st i 5/8/2017 %42 AM  Setup Information 2KB
[%] stlink_winusb_install.bat Windows Batch File 1KB
=4 stlinkdbgwinusb_x64.cat Security Catalog 11KB
=7 stlinkdbgwinusb_x86.cat Security Catalog 11KB
=4 stlinkvcp_x64.cat Security Cataleg 9KB
=4 stlinkvcp_x86.cat 6/8/2017 9:43 AM Security Catalog 9KB
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22. Click Next button when Device Driver Installation Wizard window pops up.

Device Driver Installation Wizard

Welcome to the Device Driver
Q‘ Installation Wizard!

N

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next.

< Back

23. Click Install button in Windows Security warning message dialog box to proceed.

Device Driver Installation Wizard

The drivers are now installing.... \\

&

9 - /J.
Please wait while the drivers install. This may take some time to complete.

E Windows Security

Would you like to install this device software?

Name: STMicroelectronics Universal Serial Bus ...
6' Publisher: STMicroelectronics

Always trust software from "STMicroelectronics”. @' Don't Install

'\:ﬂ;‘ You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

12 of 13
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24. When the device driver installation is complete, click Finish button to close the window.

Device Driver Installation Wizard

Completing the Device Driver

\\ Installation Wizard
S,

The drivers were successfully installed on this computer.

You can now connect your device to this computer. If your device
came with instructions, please read them first.

‘ Driver Name Status
| v STMicroelectronics USB... Ready to use

25. Connect the Nucleo board to the PC with a USB cable. The ST-Link is configured as USB MSD (mass
storage device) and appears as an external drive with the label NUCLEO. ST-Link is mbed enabled.

- [ Drive Tools NUCLEO (G) - o IEN
“ Home Share View Manage 0
t 7 New item ~ Ope BH select all
F 1 |Easyaccess v 4 Select none
Delete New Properties -
- folder - 0 History oo Invert selection
T e » ThisPC » NUCLEO (G:) » v ¢ Search NUCLEO (G o
* o
A [ Name Date modified Type Size

fseventsd
.metadata_never_index
Trashes

Videos
3 Z“ mbed.htm

2 Windows (C)

s RECOVERY (D:)

e Removable Disk (F:)
e NUCLEO (G:)

fseventsd

t'hl_l Network

4 items

26. You have completed the installations of Keil MDK-ARM v5 and ST-Link driver.
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