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Preface

Thank you for using thBS-MDK Development Studiavailable from ARM.

To provide you with the very best software tools for developiRlyl based
embedded applications we design our tools to make software engineering easy
and productiveARM alsooffers trerefore complemeaty products such as the
ULINK E debug and tracedapters and a range of evaluation boab&MDK

is expandable witharious third party tools, starter kits, and debug adapters.

Chapter Overview

The book starts with the installation®@5-MDK and describes theoftware
components along wittomplete workflow from starting a projeapto
debugging on hardwark containsthe following chapters:

DS-MDK Introdu ction provides an overview about tb&-MDK, theSoftware
Packsanddescribes the product installation along with the use of example
projects.

Eclipse IDE explains the basic concepts of the IDE and the most frequently used
perspectives.

Create Cortex-M 4 Applications guides youthrough the process ofeating and
modifying projects using CMSIS and deviedated software componerits the
CortexM microcontroller

Create Linux Application s showsyou how to create and modify applications for
the CortexA processor running Linux.

DebugApplications describes the processhow to connect to the target
hardware and explairebugying applicationsonthe target.

Store Cortex-M4 Image gives further details ohow to store the application
image on the target and how to run it at start up.time



Preface

Contents
PrEIACE. .. e 3
DS-MDK INTrOAUCLION .....uiiiiiiiiiiiiiiiiiiiie et e e 7
Solution for Heterogeneous SYSLeImMS............ooooeeee e e v eeeeeevveevveneinvvienieens 1.
DS-MDK LICENSING.....cciiittttiieieee e e e immee s e e e e e e s immns s e e e e e e e s aanns 8.
LICENSE TYPES .ottt ettt emme e e e e e 8
INSEAIIALION. ...t e 9
Software and Hardware ReqUIreMeNtS.............oocuvvvriieemieneeeeeee e 9.
INSTAll DSMDK ... e e e e e e e e e e e e e e e e 9.
Manage Software PacCKS.............uuiiiiiiiiiiee e eeee 11
Install the LiNUX IMage........uuuuiiiiiiiiiiiiccee e eeeevreeer e 12
Hardware CONNECHION . .........uuviiiiiiiiiiiieere e e e e eeeeee e e e eeeee e e e e s aeenennennannnnn 13
Verify Installation using Example Projects.........ccccccvvvvvvvvimenneeeeeeeennn. 14
Documentation and SUPPOLL.........eeeiieiiiieiiiiie e e eee e e e e e eeeeeeneneanees 17
ECHPSE IDE ....eeiii et 18
WOTKDENCIL. ...ttt e e e e e 18
PEISPECHVES. .. .uiiiiiiiiiiiiiiiieeee e eee e s 18
C/CH+ PEISPECHIVE. ..ottt 19
CMSIS Pack Manager Perspective...........ccooe oo 22
Remote System Explorer Perspective............cevvvvvvvveeeeiieiiiiieieeeeeeenn, 23
DS-5 Debug Perspective..........couuiiiiiiiiieeeeieeeee e 24
Create Cortex-M4 Applications............coooiiiiiiiiiiieeen e 25
Blinky With CMSISRTOS RTX..ccoiiiiiiiiiiiiiiieee et 25
SetUP the PrOJECL......coi i 26
Select Software COMPONENLS..........uvvviiiiiiiiiiieereeeeeeeee e e ee e eee e eeeeans 28
Configure CMSISRTOS RTX Kernel..........ccccooiiiiiiecc 29
Create the Source Code FIleS..........uuuuiiiiiiiiiimneeeeeeeeeeeeeeceee e eeeeenes 30
Adapt the Scatter File............oooiiiiiiiier e 32
Build the CortexM4 IMage.......cooeeeieeeieeei e eeee s 33
Create Linux APPlICAIONS ........uuuiiiiiiiiiiiiiiies e 34
SetUP the PrOJECL... ..o e e e aeas 34
Build the Application IMage...........ooeveiiiiiiiiii s 35
Debug APPlICALIONS.......cooieieiiiiiii e 36
Preparing the TerminAieWS............ooiiiiiiiiiiiie e 37
Debug CortexM4 Application.............ooooiiiiiiiii e 39
STOP IN UBOOL....cciiiiiiiiiiiieiee ettt 39
Configure CMSIS DS DebUQQEL.......ccuiieiii e 40

Run CortextM4 APPlICAtION. ........uuueiiiiiiiiiiiiieme e e eeeeaes 42



Getting Started with DS -MDK

DebugLinux APPlICAtION............vveiiiiiiiiiiiieree e eeee e 42
Setup RSE CONNECHION. ......cuiviieiiiiiiiiieeeiiieeeee e seeeeenrreeeeee e A3
2 T0 o) I 11 43
Configure DS5 DEDUGQEL........uuuuuiiiiiiiiiiiiiimmneeeeeeeeee e e e reeesans 44
Run Linux AppliCation...........ccooeeeie e eeeeveevvvvevvvevvvvvvvvrieene e 4B
Store CorteXx-M4 IMAGE.......uuiiiiiiiiiiiiiie et aneneeaaas 47
Create a CorteM4 BIN Image File............ccoeee e 47
Store CortexM4 BIN Image File on SD Card........ccccccvvvvviieiiiimenneenenn. 48
Run CortexM4 BIN Image File from UBOOL.............cccevveeeiiiiiiiennnins 49



6 Preface

NOTE

This usero6s gui de appleasionswithheEclipsdmsedt o cr eat
DS'MDK IDE andDebugger forARM CortexA/CortexM basedNXP i.MX 6
and 7 series.

Refer to theGetting Started withMDKu s er 6 s gui de for i nfor mat

create projects for ARM CorteéM microcontrollers using the pVisi6n
IDE/Debugger
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DS-MDK Introdu ction

DS-MDK combines the Eclipsbased DS IDE and Debugger with CMSIS

Pack technology and uses Software Packs to extend device support for devices
based on 3bit ARM CortexA processors dneterogeneousystems based on
32-bit ARM CortexA and ARM CortexM processors.

Initially, only NXP i.MX 6 and7 seriesdevicesare supported that combine
computing power for applicatierich systems with realme responsiveness. For
such embedded systems, theDBebugger gives visibility to mulprocessor
execution and allows optimization of the overall software architecture.

Solution for Heterogeneous Systems

ARM Cortex-A ARM Cortex-M

Common Peripherals

Shared Memory

Linux Application > RTOS System
Inter-Pracessor Communication

Heterogeneous systems usually consist of a powerful ARM CGértdass

application processor and a detaristic ARM CortexM based microcontroller.
These systems combine the best of both worlds: the CArtéxss processor can

run a featuregich operating system such as Linux and enables the user to program
complex applications with sophisticated huamaadine interfaces (HMI). The
CortexM class controller offers low I/O latency, superior powticiencyand a

fast system statip time for embedded systems.

Usually, both processors have access to a set of communication peripherals and
shared memory. Thadpest challengwith heterogeneous systems is the
synchronization and intggrocessor communication.

DS-MDK offers a complete software development solutiorsfarh systems:

A It allows managing CorteA Linux and CortexM RTOS projects irthe
same develapent environment.
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A 1t fully supports the Cortex Microcontroller Software Interface Standard
(CMSIS) development flow for efficient Corted programmingSoftware
Packs may be added any time to-M®K making new device support and
middleware updates independent from the toolchain. They contain device
support CMSIS libraries, middleware, board support, code templates, and
example projects. The IDE manages the provided software components that
are available for the application as building blocks.

A The DSMDK Debugger offersull visibility for multicore software
development

DS-MDK Licensing

DS-MDK is part of theKeil MDK -Professional Editionand the produatquires
a valid licensdor MDK -Professional Edition.

License Types

The following licenses types are available:

Single-User License Node-Locked) grants the right to use the product by one
developer on two computerstat samdime.

Floating-User License or FlexLM Licensegrants the right to use the product on
several computers by a number of developers at the same time.

For further details, refertothei censi ng diser 6s Gui de
www.keil.com/support/man/docs/li@nse



http://www.keil.com/mdk5/cmsis/
http://www.keil.com/mdk5/editions/pro
http://www.keil.com/support/man/docs/license
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Installation

Software and Hardware Requirements

DS-MDK has the followingninimum hardware and software requirements
A APC runninga MicrosoftWindows (32bit or 64-bit) operating system

A Dual-Core Processowith > 2 GHz

A 4GB RAMand 8GB harddisk space

A 1280x 800 or higher screen resolution

Install MDK

DownloadMDK from www.keil.com/download- Product Downloadard run
theinstaller.It also adds the Software Packs A&®M CMSIS andMDK
Middleware.

Follow the instructions on
www.keil.com/support/man/docs/license/license sul install.htto activate a
MDK -Professionallicense, whichs required for DSVIDK.

Install DS-MDK

DownloadDS-MDK from www.keil.com/mdk5/dsmdk/install and run the
installer.Having finishedthe installation, start D®DK by clicking onEclipse
for DS-MDK in the Start mengwWindows 10:All apps A ARM DS-MDK A
Eclipse for DSMDK).

When starting the product the first time, you will be presented with a window
showing MDK installation detected jrour system:

S Select MDK-ARM installation O X

Select MDK-ARM installation
Select the location of your MDK-ARM installation.

MDK-ARM installation directory: | C:\Keil_v3 | Browse...

- Discovered Information

|’?.>| Apply 8 Restart Cancel

If required, change the installation destination.


http://www.keil.com/download
http://www.keil.com/support/man/docs/license/license_sul_install.htm
http://www.keil.com/mdk5/ds-mdk/install
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Now, you need to specify a directdigr your workspace (the area where your
projects will be stored). For most users, the default suggested directory is the best
option.

£ Workspace Launcher *

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session.

AL BTSN\ Users' USER\Documents'D5-MDK Workspace w Browse...

[[]Use this as the default and do not ask again

The Eclipsebased IDE opens in tHe/C++ Perspective

S C/Cs+ - Eclipse Platform - o x
Flle Edit Source Refactor Navigate Search Project Run Window Help
i [ s N E [ rEr OGS L i
[ Project Explorer 33 5% v=0 =8
[22 Problems 12 v =8
0 items
Description Resource Path Location Type

Refer to chapteEclipse IDE on pagel8for more information on Eclipse
workbench concepts.
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Manage Software Packs

Use he CMSIS Pack Manager perspectivdor managing Software Packs on the
local computer.

Open this perspective usit?l':'l;\ Window A Open PerspectiveA, CMSIS Pack
Manager. You shouldchow install theSoftware Pack related to your target device
or evaluation board.

NOTE
Currently, only Software Packs for the NXP i.MX 6 and 7 series are qualified for
DSMDK.

e
File Edit Nevigete Search Project Run Window Help
- 5 P e e T lovckacees Ji| 9| @ % (@8
B Devices 37 B FE®|% T = B @Paxck 12 [ Eamples BB @ |3 ¥ S B | = PackProperties 3 FE® v=9
Search Device Search Pack v £ KeiliMX7D_DFP.1.00
B Boards
Device Summary Pack Action Description A & Components
v 4 Al Devices 3660 Devices v ® Device Specific 32 Packs NXP selected B Devices
@ nBov 6 Devices 5 ClarinoxWireless & Install Clarinox Blugtooth Classic, Bluctooth Low Ener I Examples
@ Ambiq Micro 8Devices % KeiliMX7D_DFP S Uptodate . NXP i.MX 7Dual Family Device Support and Exe
@ Analog Devices 16 Devices %4 Kell Kinetis_K0D_DFP < Install Freescale Kinetis KOD Series Device Support
@ ARM 26 Devices 5 Keil Kinetis_K10_DFP < Install Freescale Kinetis K10 Series Device Support
@ Atmel 260 Devices % Keil Kinetis_K20_DFP < Install Freescale Kinetis K20 Series Device Support and
@ Cypress 425 Devices 5 Keil Kinetis_K30_DFP ¢ Install Freescale Kinetis K30 Series Device Support
@ GigaDevice 40Devices % Keil Kinetis_K40_DFP < Install Freescale Kinetis K40 Series Device Support
@ Holtek 19 Devices 4& Keil Kinetic_K50_DFP < Install Freescale Kinetis K50 Series Device Support
 Infincon 151 Devices % Keil Kinetis_K60_D < Install Freescale Kinetis K60 Series Device Support and
@ Maxim 4 Devices % Keil Kinetis_K70_| < Install Freescale Kinetis K70 Series Device Support and
@ Mediatek 2Devices 5 Keil Kinatis_Kke0_DFP < Install Freescale Kinetis K60 Series Device Support
@ Microsemi 6Devices s Keil Kinetis_KEA<_DFP < Install Freescale Kinetis KEAwx Series Device Support a
@ MindMotion 2 Devices B3 Kel Kinetis_KEsx DFP G Install Freescale Kinetis KEsx Series Device Support
# Nordic Semiconductors 8 Devices s Keil Kinetis_KLo DFP <o Install Freescale Kinetis KL« Series Device Support an:
@ Nuveton 433 Devices %4 Keil Kinetis_KNbo DFP < Install Freescale Kinetis KMo Series Device Support ar
@ N 527 Devices % Keil Kinetis_KSo, DFP < Install Freescale Kinetis KSix Series Device Support
@ Renesas 3 Devices % Keil Kinetis_KVac_DFP < Install Freescale Kinetis Kiicc Series Device Support
@ silicon Labs 397 Devices 5 Keil Kinetis KWPRIS16 DFP (6 Install Freescale Kinetis WPRIS 16 Series Device Suppo
@ SONiX 49Devices % Keil Kinetis_ Ko DFP < Install Freescale Kinetis KiWia Series Device Support
@ STMicroelectronics. 246 Devices % Keil Kinetic_SDK_DFP < Install Freescale Kinetis SDK v1.2.0 including MK&4FN
@ Texas Instruments 342 Devices 5 KeilLPCT100_DFP < Install NXP LPCT100 Series Device Support
 Toshiba 90 Devices % KeilLPC1200_DFP < Install NXP LPC1200 Series Device Support
5 KeilLPC1300_DFP Install NXP LPC1300 Series Device Support
% KeilLPC1500_DFP Install NXP LPC1500 Series Device Support and Examg
4& Keil LPC1700_DFP Install INXP LPC1700 Series Device Support, Drivers an
% KeilLPC1800_DFP Install NXP LPC1800 Series Device Support, Drivers an
*a, Keil LPC4000_DFP Install INXP LPC4000 Series Device Support
5 KeilLPC4300 DFP < Install INXP LPC4300 Series Device Supvort. Drivers an ¥
< DI >
B Console 53 % MBE-0-=10
CMSIS Pack Manager console
15:50:57: Installing Pack Keil.iMX7D_DFP.1.8.8 completed
ONLINE

The Consolewindow shows information about tHeternet connection and the
installation progress.

TIP: The ckvicedatabasat www.keil.com/dd?lists all available deviceand
provides download access to the related Software Plditcke Pack
Managercannot accegbe Internetyou can manuallynstall Software
Packs using themport existing packsicon ¢ or by doubleclick on
* PACK files.



http://www.keil.com/dd2
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Install the Linux Image
Currently, DSMDK supports the following development board:
A NXP i.MX 7 SABRE development boarMCIMX7SABRE

Forthis development board pre-configured Linux imagevith DS-MDK
specific debug settings available Please download tta#ppedimagefile here:
www.keil.com/mdk5/dsmdk/imx7reference

All steps to create a Linux imader the MX7DSABRESD board are explained in
the documentation. Please refer tofneescale Yocto Project User's Guide

and the.MX Linux User's Guide. The abovavebsitealsolinks to these
documents and explains the changes that are required fdXSdebugging
using ULINKpro.

Copy the Linux Image to an SD-Card

Once you have downloaded thippedLinux Kernel imageyou needinzip it
before you cafflashit ontoan SBCard. Windows usersan usdhe open source
tool Win32 Disk Imager from http://win32diskimager.sourceforge.net/

Install andrun the tool To write the image to the memory casgecifythe
location of the image fileselect thdeviceletter of the SD card and press the
Write button

%

Image File Device

| rootfs.sdcard | hd

Copy | [ | MD5 Hash:

Progress

Version: 0.9.5 Cancel Read Write Exit


http://www.keil.com/mdk5/ds-mdk/imx7reference
http://win32diskimager.sourceforge.net/
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Hardware Connection

i.MX 7 SABRE Board

A
A

Insert the SBCardwith the Linux imagento theslot labelledSD1 BOOT.

Connecthe ULINK pro debug adapter using the-pth ribbon cable to
J12 JTAG.

Connect your computer using a Midd$sB cable to the USB connector
labelledDEBUG UART. Your Windows PC will automatically detect a dual
USB serial portomponent and will install the required drivers.

Connect the 5V power supply 34.

ARMKEIL  ULINKpro

Microcontroller Tools
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Verify Installation using Example Project s

Once you have selectedhwnloadedand installed a Software Pack for your
device, you can verify your installation using one of the examples provided in the
Software Pack

Remote Process or Messaging Protocol Example

The i.MX 7 Device Family Pack contains two example projects that show how
the two processors communicate with eaitfeousing the remote processor
messaging protocol (RPMSG) via a TTY serial device. The TTY device is
installedon the Linux system using a Linux kernel mod{fde_rpmsg_tty.ko ).

Cortex-A Nxo Cortex-M

8 op Consoke (3 | - & Teminal M4 £3 |
1 Get Message From I_MX? 1 Get Message From

Remote Side: Master Side:
Hello from M4! ARM®Cortex®-A7 "Hello from A7!"

2 Child exited with [len : 14]
ARM®Cortex®-M4

status 0
Linux Application RTOS System

F 3 a

> TTY Device <

TheLinux Application TTYuns on the CorteA7 processor and writes a

message to the TTY device. This message is shown tertiéalof theRPMSG

TTY RTXapplicationrunning on the Cortexvi4 processarThis application

responds on the TTY device, which is read by the Linux application and shown in
its console.
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Copy the RPMSG TTY RTX Example Project

@ In theCMSIS Pack Managerperspectiveselecthe Examplestab. Use
filters in the toolbar to narrow the list of examples.

M Devices 52 I H 5 ®@|% = 8 |@Packs % bemples 22 [ Only show eamples from installed packs | (2) | & (2 & ¥ = 5
Search Device Search Example
Device Summary ~ || Bample Action Description
v NP 527 Devices CMSIS-RTOS Blinky (MCIMX7D-SABRE) & Copy CMSIS-RTOS based Blinky example for Cortex-h4
v % IMXT Series 1 Device Linux Application TTY (MCIMX7D-SABRE) & Copy Linux Application TTY exsmple
v 2 iMX 7Dual 1 Device RPMSG PingPong BM (MCIMXTD-SABRE) & Copy Bare-Metal RPMSG PingPong example for Cortex-h4
H MCMXTD  ARM Cortex-A7, ARM RPMSG PingPong RTX (MCIMXTD-SABRE} < Copy CMSIS-RTOS RTX and Bare-Metal RPMSG PingPong ex:
%3 K Series 1 Device RPMSG TTY RTX (MCIMX7D-SABRE) & Copy CMSIS-RTOS RTX TTV example for Cortex-M4
%3 KOD Series 2 Devices

Click Copy next to theRPMSG TTY RTX example A new window opens
asking you to verify the selected example project:

& Copy Example to Eclipse Workspace *
Example: RPMSG TTY RTX
Pack: Keil.iMX7D_DFP.0.1.10

Project Mame:  RPMSG_TTY_RTX_M4
Project Location: C:\Users\USER\D'ocuments\D5-MDK Workspace\RPMSG_TTY_RTX_M4

CMSIS Pack Manageropies the example into your workspace and switches
automatically to the C/C++ perspective:

© C/C+ - RPMSG_TTY_RTX_WH/RPMSG_TTY_RTX M rteconfig - Eclipse Platform - o x
Flle Edit Source Refactor Navigate Search Project Run Window Help
£~ AN S B GG 0 Qe e e e (uetree: || s |l % @
[ Project Explarer 52 B % 7S 0O ¢ RPMSGITY_RTX Mdrteconfig 53 = B g Outine =g
v (5 RPMSG_TTY_RTX_M4 & Components (2]
BV Includes An outline is not available.
v & RTE Software Components Sel.  Variant Vendor Version  Description
(= Board Suppart B MCIMXTD:Cortex-h4 NKP ARM Cortex-4, 64 kB RAM, 32 k
& CMSIS 4 Board Support MCIMX7D-SABRE  Keil 100 , IMX7D SABRE Board
(= Compiler & Cmsis Cortex Microcontroller Software |
(= Device € CMSIS Driver Unified Device Drivers compliant
(& OpenaMP & Compiler ARM Compiler Software Extensiol
RTE_Components.h @ Device Startup, System Setup
[£] hardware_init.c @ File System MDK-Plus. . Keil 620 File Access on various storage de)
(8] ty_rbxc & Graphics MDK-Plus. , Seqger 5322 interface on qraphical LCD d
[E) MCIMXTD_Cortex-Md.sct @ Network MDK-Plus . Keil 720 Ji Networking using Ethernet of
€ RPMSG_TTY_RTX M4 rteconfig & OpenAMP
& use MDK-Plus. , Keil 620 . USB Communication with variou|
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Build the Application

Build the project from the context menu in feject Explorer:

L5 Project Explorer 53 9% ¥ = O € RPMSG_TTY_RTX_M4.rteconfig i3
v (5 RPMSG_TTY_RTX_M4 & Camnonents [
[t Inclu MNew ¥
v ft RTE Go Into omponents Sel.
=B MX7D:Cortex-h4
= C Open in New Window rd Suppart
=C 5I5
C
=D H: P IS Driver
=0al Paste mpiler
R 3 Delete ice
[£] hardy Move... Systermn
[ ty.re Rename... phics
[E] macin work
€ RPM! juy  Import.. enAMP
g Export..
€ CMSIS C/C++ Project »
Build Project
Clean Project

TheConsolewindow shows information about the build process

Bl Console &2 &4 <§|)| =Y
COT Build Console [RPMSG_TTY_RTX_M4]
Total RO Size (Code + RO Data) 28276 ( 27.61kB)
Total RW Size (RW Data + ZI Data) 31856 ( 31.11kB)
Total ROM Size (Code + RO Data + RW Data) 28396 ( 27.73kB)

fromelf --bin

--output=RPMSG_TTY_RTX_M4.bin RPMSG_TTY_RTX_M4.axf

15:55:26 Build Finished (toock 37s5.283ms)

% | #B-S-=1o
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Copy and Build the Linux Application TTY

Switchbackto theCMSIS Pack Managerperspective and copy the
Linux Application TTY example project to your workspace.

Build the project from the context menu in fject Explorer. The Console
should show an errdree build:

B Console 3 4 {45 LB BE % | M B~Civ= 08
DT Build Conscle [Linux Application TTY]
........ P L SRR
'Invoking: GCC C Compiler 4 [arm-linux-gnueabihf]’ ~
arm-linux-gnueabihf-gcec -08 -g -Wall -c -fmessage-length=8 -MMD -MP -MF"src/LinuxTTY.d" -M
'Finished building: ../src/LinuxTTY.c'

'Building target: Linux Application TTY'

'Inveoking: GCC C Linker 4 [arm-linux-gnueabihf]’
arm-linux-gnueabihf-gcc -o “Linux Application TTY" ./src/LinuxTTY.o
'Finished building target: Linux Application TTY'

15:56:28 Build Finished (tock 1s.39@ms)
v

£ >

The chapteDebugApplications on page36 explains how to debug both
applications using the DS Debugger.

Documentation and Support

DS-MDK provides online manuals and conteensitive helpTheHelp menu

opens the main help system that includesGNtSIS C/C++ Developmetds e r 6 s
Guide the ARM DSMDK DocumentationtheRSE User Guideand other

reference guides

Many dialogs have contexsensitiveHelp buttons that access the documentation
and explain dialog options and settings.

If you have suggestiorts you have discovereaah issuewith the softwae, please
report them to usSupport and information channedseaccessible at
www.keil.com/support



http://www.keil.com/support
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Eclipse IDE

DS-MDK uses Eclipse for DS, an Integrated Development Environment (IDE)
that combines the Eclipse IDE from the Eclipse Foundation with the compilation
and debug technology of the ARM tools.

You can use Eclipse for DSas a project manager to create, build, debug,
monitor, and manage projects for ARM targets. It uses a singlerfohlled a
workspace to store files and folders related to specific projects.

Users can extend its abilities by installing plag written for the Eclipse
platform, such as thEMSIS Pack ManagerandRemote System Exploref
included in DSMDK.

Workbench

The workbench is the main development environment where you can manage
individual projects, associated sfdiders, and source files.

Each workbench windovinks to one workspace. If you want to use different
workspaces at the e time, you can launch several workbench windows and
link each one to a different workspace.

Perspectives

A workbench contains multiple perspectives. Each perspective contains an initial
set and layout of views. It aims at aotplishing a specific type of task, such as
project creation and build, debugging, and Pack management. While working
with DS-MDK, you will switch perspectives frequently. It is always possible to
change a perspective layout and to add new views to it.

DS-MDK uses mainly these perspectives:
A C/C++ Perspective

A CMSIS Pack Manager Perspective

A Remote System Explorer Perspective
A

DS-5 Debug Perspective
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C/C++ Perspective

This perspective idesignedor working with QC++ projects. Bydefault, it
consists of an editor area and views for project management, iagisites,
and a console for messages.

The editor area of the C/C++ perspective inlldBK includes the Manage Run
Time Environment window that lets you sdlsoftware components, target

devices, and Softwafeacks

for the current project.

It also features graphical editofor files that haveCMSIS Configuration Wizard

Project Explorer Dependency Check Manage Run-Time Environment Console
& C/Co+ - RPMSG_TTY] -| o x
File Edit Source Refpctor 5 ec
OGRS - NBe--d-¢-#-0-0-® 5~ o8 e
[?5 Project Explor T = B | ¢ "RPMSG_TTY_RTX MArteconfly 52 | i= RTX_Conf CM.c [€] hardware_init.c =g
v (25 Linux Application|TTY & Components* (- Resol
¥ Binaries
) Includes Software Companents Sel.  Variant Vendor Version
2 src B MCaMXTD:Cortex-Ma NXP
€ Board Support MCIMX7D-SABRE  Keil 100
v 5 RPMSG_TTV_RTX M4 v & Cmsis
&) Includes 4 CORE m| ARM 500
& Debug ¥ DSP [m] ARM 146
vt RTE % RTOS (4P)) 0
(& Board_Support @ RTOS2 (API) 20
v (& CMsis
8] RTX_Conf_CM.c [ARM:CMSIS.
E!' RTX_CM3.lib [ARM: CMISIS.RTC
er v @ iMXTD HAL
v ceMm Keil
v MU Keil
¢ RDC Keil
¢ UART Keil
le] tty_rbec @ Startun 1 Keil
[E] MCIMX7D_Cortex-Md.sct <
@ RPMSG_TTY_RTX Mérieconfig Validation Output ~
>
2 Console 3 OB BE-B B> 8
COT Build Console [RPMSG_TTY_RTX 4]
"
Total RO Size (Code + RO Data) 28292 ( 27.63k8)
Total RW Size (RW Data + ZI Data) 31856 ( 31.11kB)
Total ROM Size (Code + RO Data + RW Data) 28412 ( 27.75kB)
13:45:01 Build Finished (took 21s.546ms)
v
< 5 (3 >

For more information, referto tt@C++ De v el opment ardther 6 s

CMSI' S C/ C++

De v e |l capailableftom tHesEelipse belpGu i d e

system Help A Help Contents).

The C/C++ perspective contains views that are tailored for specific needs.

Gui

de
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Eclipse IDE

AXF File Viewer

An AXF file is the executable iagegenerated by the ARNhker that contains
object code and debug informatid@dpen it from the Project Explorer to inspect
the contents of the image.

&) RPMSG_TTY_RTX Md.axf 52

Header

% |0

Machine

Machine

Flags

Segment
Section
Program
Section
Program
Section
Section

class

Data enceding
Header version

ABI version
File type

Image entry point

Header Size

header
header
header
header
header
header
header

ELFCLASS32 (32-bit)
ELFDATAZLSE (Little endian)
EV_CURRENT (Current version)

Operating System ABI none

@

ET_EXEC (Executable file) (2)

EM_ARM (Advanced RISC Machines ARM)
@x1FFFB299
EF_ARM_HASENTRY + EF_ARM_ABI_FLOAT_SOFT (Bx85880202)

52 bytes
entry size 32 bytes
entry size 48 bytes
entries 1
entries 16
offset 5497228
offset 5497252

string table index 15

(ox34)
(ox20)
(8x28)

Header | Sections| Segments  Symbel Table | Disassembly

CMSIS Configuration Wizard

Files containingconfigurationannotationsnaybe maodified usinga graphial
editor. Right-click on a file in the Project Explorer and sel@gen With A
CMSIS Configuration Wizard . Verify and adapthe contents directly in the

graphical representation of the text file.

i= RTX_Conf CM.c £3

= CMSIS Configuration Wizard

Option

~ Thread Cenfiguration

Number of concurrent running user threads
Default Thread stack size [bytes]

Main Thread stack size [bytes]

Nurmber of threads with user-provided stack size

Total stack size [bytes] for threads with user-provided stack size 0

Stack overflow checking
Stack usage watermark
Processor mode for thread execution
~ RTX Kernel Timer Tick Configuration
Use Cortex-M SysTick timer as RTX Kernel Timer
RTOS Kemel Timer input clock frequency [Hz]

RTX Timer tick interval value [us]

v System Configuration

~ Round-Robin Thread switching

<

Round-Rohin Timenut Iticks]

Number of concurrent running user threads
Defines max. number of user threads that will run at the same time.

Default: &

Source Editor | CMSIS Configuration Wizard

Value

1024
1024
0

%]}
[m}

Privileged mode |

%]
24000000
1000

%}
5

~= O

b3
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Scatter File Viewer

Scatter files (*.sct) are used tgpecify the memory map of an image to the linker
TheScatter File Viewerlets you inspect this text file in a graphical
representatiorEdit thefile contents using thi#iename.sctab (refer toAdapt

the Scatter Fileon page32).

[E] MCIMXTD _Cortex-Mé.sct 2% =9
OKFFFFFFFF T OXFFFFFFFF |
LR IROM1 RW_IRAM1
ANY (+RW, +ZI
LR_IROMT s l
(20000000
ER_IROM1

*.0 (RESET, +First)
* (InRoot$SSections)

ANY (+RO)
Ox1FFFB000 01 FFFB000
000000000 & : 0xD0DODO0D ¢
Load Regions Execution Regions
< >

Regions/Sections  MCIMX7D_Cortex-Md.sct
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Eclipse IDE

CMSIS Pack Manager Perspective

The Packvianager perspective offers the following functionality:

A
A
A

Install or update Software Packs.

List devices and boards that are supported by Software Packs.

List example projects that can be copied into the Eclipse workspace.

To open this perspective, use Ehicon and seledEMSIS Pack Manager

Device Database

Available Packs/Examples

Pack Properties
I

£ CMSIS Pack Manager -
File Edit Navigate Searth

<

B Console 12

MSG_TTY_RTX_M4/RPMSG_TTY_RTX_Md.rteconfig - Eclipse Platform

Project Run Window Help

CDT Build Console [RPMSG_TTY_RTX_M4]

R AENHRENESE BB » ED RS ol SRR SR SRR Ao h g
B Devices 3 B EE® % =0 & % Bamples 52 [ Only show exam|
Search Device Search Eample
Device Summary A EBxample Action
v N 527 Devices CMSIS-RTOS Blinky (MCIMX7D-SABRE)  [§. Capy
v %MK 7 Series 1 Device Linux Application TTY (MCIMX7D-SABRE) (& Copy
~ % iMX TDual 1 Device RPMSG PingPong BM (MCIMXTD-SABRE) (. Copy
B MCMXID  ARM Cortex-AT, ARM RPMSG PingPong RTX (MCIMX7D-SABRE) 2. Capy
g K Series 1 Device RPMSG TTV RTX (MCIMXTD-SABRE) (&% Capy,
43 KOO Series 2Devices
i3 K10 Series 23 Devices
42 K20 Series 41 Devices
% K30 Series 6 Devices
43 KA Series 6 Devices
3 K50 Series 12 Devices
42 K60 Series 18 Devices.
¢ K70 Series 4Devices
5 Ko0 Series 2Devices
3 KEAuox Series 6 Devices
5 Kb Series 21 Devices
¢ Ko Series 55 Devices
¢ K Series 14 Devices
3 Ko Series 2Devices
48 Ko Series 23 Devices
2 KW Series 14 Devices
% LPCE00 Series 10 Devices.
3 LPCT100 Series 128 Devices
i3 LPC1200 Series 12 Devices
42 LPCI300 Series 24 Devices
#Z LPC1500 Series 13 Devices
5 LPCI700 Series 21 Devices
i3 LPC1300 Series 21 Devices
2 LPCA00D Series 16 Devices. ©

<

ONLINE

Total RO Size (Code + RO Data)
Total R Size (RW Data + ZI Data)
Total ROM Size (Code + RO Data + Ri Data)

28292 ( 27.63ks)
31856 ( 31.11kB)
28412 ( 27.75k8)

- X
ETY
les from installed packs | (@ | & (% o T = O |i= Pack Properties 33 =0
BE® v
Description v @ ;;laumxzn_nwm 10
v B Boards

CMSIS-RTOS based Blinky example for Cortesx-M4

Linux Application TTY example

Bare-Metal RPMSG PingPong example for Cortex-Md
CMSIS-RTOS RTX and Bare-Metal RPMSG PingPong exan
CMSIS-RTOS RTX TTY example for Cortex-M4

] NXPsMCIMXTD-SABRE
~ @ Components
v & Device
@ startup
v @ IMXTD HAL
# UART
4 My
 ccom
# RDC
# Board Support
4 OpenAMP
v Bl Devices
v % LMX7 Series
v 4 LMX 7Dual
B MCIMXTD
v % Bamples
CMSIS-RTOS Blinky (MCIMX7D-5
Linux Application TTY (MCIMXTT
RPMSG PingPong BM (MCIMXTL
REMSG PingBong RTX (MCIMXTI
~  RPMSG TTY RTX (MCIMX7D-SAB
Bl NXPaMCIMXTD-SABRE

8 ¢ [B @ eE

For more information, referto tt@ MS | S
available from the Eclipse help systede(p A

C/ C++ Devel
Help Contenty).

opment

Us e
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Remote System Explorer Perspective

The Remote System Explorer (RSE) wa@kbenchperspective that allows you
to connect and work with a variety of remote systems. With predefinedrsug
you can look at remote file systems, transfer files between hosts, do remote

search, execute commands and work with processes.

Remote Systems  Hle/System Properties Source Code Hditor Remote System Details

For more information, refer to tHeSE User Guidan the Eclipse help system
(Help A Help Contents).











































































