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Abstract

Arm Mbed OS is a free, open-source loT operating system with connectivity, security, storage, device
management and machine learning. It includes all the features you need to develop a connected product based
on an Arm Cortex-M microcontroller, including security, connectivity, an RTOS, and drivers for sensors and I/O
devices.

Mbed OS itself is not available as an CMSIS-Pack but has its own configuration and dependency management
system. This application note shows how to get started building Mbed OS projects with the MDK-Community
edition (or any other MDK edition) by migrating projects from the Mbed Online Compiler to MDK.
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Introduction

While Mbed OS is very popular amongst hobbyists and makers, historically it was not easy to use it with MDK
due to different build systems and the lack of a completely free MDK edition. We have now introduced the
MDK-Community edition that is covering all Cortex-M devices and does not impose any code size limit. It is free-
to-use for hobbyists, makers, students, and academics for non-commercial use.

This application note explains how to export your Mbed OS (5 and above) projects to Keil MDK.
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Prerequisites
You need to have the following software installed on your machine:

e Keil MDK — get the latest version from here: keil.com/demo/eval/arm.htm.
e Avalid MDK license, such as MDK-Community. Any other (paid) license will do as well.

You also need:
e An Mbed-enabled development board.
[# Note

The following instructions only work for Mbed OS 5.x and 6.x projects. Older Mbed 2 projects are not supported.
Consider upgrading them first.

Export an existing project from the Mbed Online Compiler

The Mbed Online Compiler is a hosted web application that allows you to write and build code without requiring
a local IDE or device drivers. Projects in the Online Compiler can be exported easily to puVision.

1. Open the Online Compiler and verify that you have selected the right development board (in the top-

right corner).
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2. Right-click on your project, select Export Program...
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In the pop-up window, select uvision5-armc6, and click Export:
Export program

Export program
This will export program mbed_blinky for the specified target

board and toolchain.

Export Target: | % FROM-KG4F |- |
Export Toolchain: | ol uvision5-armcé |' |
Export Cancel

4. A ZIP file containing Mbed OS and the application is downloaded automatically.

Import the project in pVision
1. Unpack the ZIP file and switch to the directory containing the project.
2. Double-click on the uvprojx file to open it in puVision.
3. [Optional] If pVision prompts you about a missing device pack, download and install the required pack.

[ Note
This step compiles a lot more files than you might expect. Mbed OS ships with a very wide variety of
components, and these are all built the first time you compile. This does not bloat your build though;
unused components will be removed by the Arm linker.

2. The build should finish without errors (warnings may occur).
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Download the project and start debugging
Once the build has finished, verify that the correct debug adapter is selected.

1. & Goto Project — Options for Target and go to the Debug tab. Select the appropriate debug adapter

that is available on your target hardware and click on Settings. Make sure that the SW Device area

shows an IDCODE:

CMSI5-DAP Cortex-M Target Driver Setup

Debug |Tra::e | Flash Download |

CMSIS-DAP - JTAG/SW Adapter SW Device

j IDCODE | Device Name

Fove

SWDIO 3 (x2BA01477  ARM CoreSight SW-DP

Serial No: IDE-#D{bD‘IEEEMez
Firmware Version: |ﬂ254

Click OK twice to exit the dialog.

2. @ Goto Debug — Start/Stop Debug Session (Ctrl+F5) to download the application to the target. The

WVision debug view opens and the program runs to main and stop there.
3. Use Debug - Run (F5)/Step (F11)/Step Over(F10) to control the program.

0

‘Ambedelit \mbed-o0s5-blinky\\BUILD\ \m Mame

@ "rbc_timer" : Ox1FFF1DDO (x0000DBECD
@ "rbc_idle” : Dx1FFF1DBC (00008550

o o O oo

Load "C:\\Users\\

Location/Value

Type

Task

Task

Task

int f()

auto - class DigitalOut

KA C\Usersy \mbedcli\mbed-os3-blinky\mbed-os3-blinky.uvprojx - pVision - O X
File Edit View Project Flash Debug Peripherals Tools SWVCS  Window Help
IR Y | [P RB R EEE B JRe|@-e o & B A
HEO BPFU v OBRBEaE-E-3-N-2-- 8- %
Registers Run (F5) 3 El Disassembly 1 x |
Redgister Start code execution || Value |A 251 b "
0x00007BAA BDBO BOP {r4-r5,z7,pct
15: {
1&: S/ Initialise the digital pin LED1 as an output
Hox0000TBAC BOS2 SUB sp, sp, #0x08
Ox00007TBAE ACO1 ADD r4,sp, ¥0x04
17: DigitalOut led(LEDL):
18:
19: while (true) {
0x00007BBO 4620 MOV rQ,r4 v
< >
| ] startup_MKe4F125 | ] main.cpp v X
10 // Blinking rate in milliseconds ~
11 #define BLINKING RATE M5
(x1FFF1818 12
(00008103 13
(x00DO7BAC 14 int main()
0x41000000 P 150
t| 16 F/ Initialise the digital pin LEDl1 as an output
[+ System 17 DigitalCut led(LEDI1);
=l Intemal = 18 N .
14 [ rrhd1a +vnal I
|E|P|‘-:|ject = Registers < >
Command n E Call Stack + Locals L x |

=% main (x00007BAC
@ led O 1FFF181C
< >
>
ASS5TGN BreakDisable BreakEnable BreakKill BreakList BreakSet | g:;jCaII Stack + Locals | [l Memory 1

Start code execution

CM5I5-DAP Debu

Running the imported Mbed OS 5 project in uVision
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Notes and troubleshooting

The Mbed OS configuration system

Mbed OS uses an advanced configuration system which allows for inheritance and per-target configuration. This
configuration is specified in mbed_1ib. json and mbed_app. json files. Because pVision cannot parse .json
files, another file with macro definitions — based on these files —is placed in mbed_config.h. We do not
recommend changing this header file yourself, but rather to re-export the project when a change in
configuration is made. This will make it much easier to update Mbed OS in the future.

More information on the Mbed OS configuration system can be found at
https://os.mbed.com/docs/latest/reference/configuration.html.

Internal command error on ST-Link

For some development boards with an on-board ST-Link debug adapter, the error ‘internal command error’ is
thrown when trying to load a program. This is because the wrong clock frequency is selected by default.

Go to Project — Options for Target — Debug tab to fix this. Next to ST-Link Debugger click Settings. Under Target
Com switch to JTAG, then switch back to SWD. This will automatically select the right clock frequency:

Cortex-M Target Driver Setup

Debug lTra::e | Fiash Download |

Debug Adapter
Unit: [ST-LINKAV2-1 -l

[ Shareable ST-Link

Serial Number:
| DEEBFF3736324D5043224550

Wersion: HW-: |"u"2—'| P IW2138M27

[ Check version on start

Tanget Com -
Clock
Req: 4 MHz
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