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2 FRDM-KEQ2Z features

The Freedom board (FRDM-KE02Z) features the
KinetisK E02Z64V QH2 microcontroller and comeswith
the following features (which are highlighted in the
figure below):

* Tri-color LED
e 10Mhz crystal
« MMAB8451Q Inertial Sensor 0
*  OpenSDA connection

POWERED

ARMa

© Freescale Semiconductor, Inc., 2013. All rights reserved. e freescale




OpenSDA overview

e Mini-B USB connector
* Touch Pad (Slider)

* IrDA (infrared)
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Figure 1. FRDM-KE02Z

3 OpenSDA overview

OpenSDA is an open-standard serial and debug adapter. It bridges serial and debug communications
between a USB host and an embedded target processor. OpenSDA features a mass storage device boot
loader, which offers a quick and easy mechanism for loading applications such as flash programmers,
run-control debug interfaces, serial-to-USB converters, and more, onto your Freedom board. Currently,
P& E Micro offers two different applications: an MSD application and a debug application.

3.1 MSD application

This OpenSDA application was developed by P& E Micro, and allows the Freedom board to instantiate as
amass storage device on your computer. Once this application is properly numbered, the KE02Z64 on the
Freedom board can be programmed with abinary or SREC file by simply "dragging and dropping" one of
these files into the FRDM-KEO02Z drive that is installed when your Freedom board is enumerated. In
addition, serial communication with the KE02Z64 will also be available.

3.2 Debug application

This OpenSDA application was also developed by P& E Micro, and allows programming and debugging
the KE02Z64 on the Freedom board in away similar to what any other debugger module would allow.
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Downloading and installing software and tools

With this application loaded onto the Freedom board, serial communication with the KE02Z64 will be
available.

4 Downloading and installing software and tools

4.1 Downloading and installing OpenSDA drivers

Before beginning, you will need the latest OpenSDA serial driversinstalled on the development computer
and on FRDM-KEQ02Z. Thelatest OpenSDA drivers should already beinstalled onthe FRDM-K E02Z, and
the system should be able to automatically find the latest Windows CDC drivers (as they should be
pre-installed on the Freedom board). In the case they are not, please refer to the OpenSDA user's guide
which can be found in your Quick Start Package.

4.2 Downloading and installing KEIL MDK 4.72 and Tools

4.2.1 Downloading and installing EIL MDK 4.72

To download the KEIL MDK 4.72 (or later), follow these instructions:

1. Navigatetothe MDK-ARM Freescale Edition download page by opening an internet browser and
typing www.keil.com/freescale/ into the web browser's address bar. Then, click the
MDK-Freescale link at the bottom of the page.

2. Atthe MDK-ARM Freescale Edition page, click the Download button from the right-hand side of
the page.

3. Follow ARM's downloading and licensing instructions.

4. Toinstal softwaretools, follow the installer package instructions once the download is complete.

4.2.2 Downloading and installing the OpenSDA patch for KEIL MDK

To download and install the OpenSDA patch for the KEIL MDK 4.72, follow these instructions:
1. Navigate to the Freescale Kinetis OSITAG Drivers V1.12 download page by opening an internet
browser and typing www.keil.com/downl oad/docs/408.asp into the web browser's address bar.

2. Atthe Freescale Kinetis OSITAG Drivers V1.12 download page, click the
FSLKINETISDRIVERSV112.EXE link and follow the onscreen instructionsfor saving thisfileto
the computer.

3. Next, navigateto thelocation of the saved file, double click the executabl e, and follow the onscreen
instructions for installing these files.

4. Navigate to the keil_pemicro_plugin v1.13 zip download page by opening following link:
http://www.pemicro.com/fixedlinks/keil_pemicro_plugin_v1.13.zip.

5. Unzipthekeil_pemicro_plugin v1.13 zip, copy the pemicro folder, and paste it into .\keil\arm\
directory.
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Freescale sample code

5 Freescale sample code

The Freescale sample code for KEO2 is baremetal code.

5.1 Baremetal sample code (ke02-sc)

5.1.1 Baremetal sample code folder structure

The baremetal sample code folder contains two folders at the top level: abuild folder and an src (source)
folder.

4 kel2-sc
build | Tool chain specific files are stored here.
Src [ C source and header files are stored here.

First isthe build folder, shown in the following image:
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I, binares

Freescale sample code

Individual prajects are storedhere.

&4 ow |

ACMP_demo |«

Binary filesare stored here

I

Targetspecific CodeWarrior linkerfiles are

CRC_demno
Flash_demo
platinum
RTC_demao
SPl_demo
Tss_demo
Uart_demo

W =
= = B = = = =

located here.
CodeWarrior projectfiles arestoredin
#————  these folders. Only toolchain specific
filesare stored here, NOTthe C source
files.

4 L ar *

Targetspecific IAR linkerfilez arelocated here.

ACMP_demo
Adc_demo
Blink_use_bootloader
Bootloader_sci
config files
CRC_demo
FastGPIO_demo
Fat_demo
Flash_demo
Ftrn_demo
Lab_demo

PIT _demo
platinum
RTC_demo
SPIL_demo
Tss_demo

! Uart=d-:rnn

e T e e T e B e e e e e e e e e e

&R Embedded Warkbench projectfiles
are stored in these folders. Only
toolchain specificfiles arestoredhere,
MOTthe Csource files.

4 | kel
J. Flash_demo
| platinum

KEIL MDE uVision projects files are
stored inthese folders. Only toolchain

#————  cpecificfilesare stored here, NOTthe C
source files.

Then source folder structure, shown in the following:
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Freescale sample code

T . la \
| SIC * CPUstartup files are located here(e.g., start.c,

| common 1.\ sysinit.c, vectors.c, etc,)

, cpu Source files commonto the projectand drivers
p— \ reside here(e.g. printf.c io.c, stdlib.c, alloc.c, et ).

" platforms CPU header files are stored here.

|_projects ""H._\ Module driverfilesarelocatedhere.
52l Platfarm specific headerfiles arestoredhere. Theszefiles determine startup
| Adc_demo information for the projectie.g., carefrequency, terminzl baudrate
. Blink_use_bootloader configuration, which UART to use, etc,,).
. Bootloader_sci
. CRC_demo

Projectsource and headerfiles arestoredhere.
., FastGPIO_demo
- A Main will be defined in ane of these files for your
. Fat_demo project. Mote that some projects may use project
. Flash_demo specific sysinit or driverfiles. These projects will
Ftm demo store those files here.
, Lab_demo
. PIT_demo
platinum

, RTC_demo
. SPl_demo
, Tss_demo
. Uart_demo

y T5% = T55Slibraryfiles

5.1.2 Using the freescale baremetal sample code to jumpstart the design

The Kinetis E Family sample code is provided as a jump start for your design, as well as providing code
examples. To facilitate this, a script that copies the platinum project and renames it to the desired project
nameis provided. This script is asingle executable that resides in the ke02-sc\build\keil folder.

AN

Flash_dem platinum make_new_
o project-sc_
Keil.exe

Simply double click thisicon and acommand prompt pop-up window will prompt you for aproject name.
Copy the platinum project and rename all of the necessary filesin order for the new project to work

correctly.
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Configuring hardware

Configuring hardware

Using aMini-B to A USB cable, connect the FRDM-KEQ02Z board to the devel opment computer.
Be sure to plug the Mini-B connection into the OpenSDA port of the FRDM-KEQ02Z board.

No special hardware configuration is necessary to run the demo applications in the code examples
unless otherwise specified by the "readme.txt" file located in the project folder.

Terminal program configuration

The OpenSDA serial port is designed to calculate just as any other USB-to-serial converter. Open aserial
terminal utility (Tera Term, Hyperterm, etc.) and configure the terminal asfollows:

8

9600 baud
8-data-bits

no parity

no flow control

Loading and running the demos in KEIL MDK 4.72

The following instructions describe how to build and flash the helloworld demo using CodeWarrior. This
document istargeted for userswho choose to use the OpenSDA programming and debugging capabilities,
assuming that you have loaded the P& E Micro Debug application onto your FRDM-KEO02Z. If you need
assistance in loading this application onto the FRDM-KEO02Z, please refer to the OpenSDA user's guide
provided in your Quick Start Package.

1.
2.

Open KEIL uVisond (Start->All Programs->KEIL uVision4).

Open the workspace at ..\ ke02-sc\build\keil\platinum\ platinum.uvmpw. This can be done by
either dragging the platinum.uvproj icon into the KEIL Workspace, or by selecting Project->Open
Project... and pointing KEIL to the project path through the dialog box that pops up.

Compile the project by clicking the Build icon:

or the Rebuild icon:

(or right clicking on the project and select "Build" or "Rebuild").
4. After compilation completes, download the code to the board and start the debugger by pressing

the " Start/Stop Debug Session™ button.

Q
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Flashing the precompiled binary onto your board

5. The code will download, and the debugger screen will show up and pause at the first instruction.
Hit the "Run" button to start running.

fer | [ & 0O W
6. Ontheterminal the following message will appear:

ﬁ Terminal Window applicaﬁon v2.05

Duplex : {38 i

=
Cloze Park g fr eescale
' M) 5 : Iy

Sub-family TR | e levisio > = 0x0, FPin ID =

(R o b R o - o e

7. Thetri-color LED will start blinking.

9 Flashing the precompiled binary onto your board

The FRDM-KE02Z board should come with the OpenSDA M SD application preprogrammed onto the
K20 device. If thisisthe case, the Freedom board will be numbered asaUSB mass storage device, and the
following icon should be present in the "My Computer" window as shown.
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Flashing the precompiled binary onto your board

4 Hard Disk Drives (1)
Prirnary (C:)

b 102 GB free of 230 GB

4 Devices with Removable Storage (2)
$ i FRDM-KED2Z (E)

DVD BW Dirrve (D) = | |
$ SN~ 127 VB free of 127 ME

4 Network Location (2)

> FCL_LIB (\\10.192.250.100] (Q:) v My Web Sites on MSN

<a® 216 GB free of 58.4 GB Filefolder

If the FRDM-KEQ2Z icon is not available, refer to the OpenSDA user's guide to program the MSD
application onto the Freedom board. Otherwise, follow these stepsto load a precompiled binary onto the
KEQ02Z64:

1. Navigate to the FRDM-KEO02Z folder in thefile system (C:\ FRDM-KEQ2Z, or double click the
FRDM-KEQ2Z icon in the screen displayed above).

2. Thefollowing files should be available:

Date modified Mame Type

& | 8/8/2012 9:58 PM FSL_WEB.HTM HTML Document
= 8/8/2012 9:58 PM LASTSTAT.TXT Text Document

£ | 8/8/2012 9:58 PM SDA INFO.HTM HTML Document
= 8/8/2012 %:58 PM SERCDCED.CAT Security Catalog
| 8/8/2012 9:58 PM SERCDCELIMF Setup Information
£ 8/8/20129:58 PM TOOLS.HTM HTML Document

If they are not, reprogram the board with the M SD application. Otherwise, open a second explorer window
and navigate to the location where the precompiled binary application is stored (<root>\
ke02-sc\build\binaries).
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Revision history

L Burn

Mew folder

J

Lab_demo_  platinurn_fr
frdm.srec dm.srec

3. Simply "drag and drop” the Lab_demo_frdm.srec file into the FRDM-KEO02Z drive and the

KE02Z64 will be automatically programmed with the precompiled binary.

10

Revision history

Thistable provides arevision history for this document.

Table 1. Document revision history

Rev. Date Substantive change(s)
number
0 07/2013 |Initial release.
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Home Page:
freescale.com

Web Support:
freescale.com/support
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Information in this document is provided solely to enable system and software
implementers to use Freescale products. There are no express or implied copyright
licenses granted hereunder to design or fabricate any integrated circuits based on the

information in this document.

Freescale reserves the right to make changes without further notice to any products
herein. Freescale makes no warranty, representation, or guarantee regarding the
suitability of its products for any particular purpose, nor does Freescale assume any
liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or incidental
damages. “Typical” parameters that may be provided in Freescale data sheets and/or
specifications can and do vary in different applications, and actual performance may
vary over time. All operating parameters, including “typicals,” must be validated for each
customer application by customer’s technical experts. Freescale does not convey any
license under its patent rights nor the rights of others. Freescale sells products pursuant
to standard terms and conditions of sale, which can be found at the following address:
freescale.com/SalesTermsandConditions.

Freescale, and the Freescale logo, CodeWarrior, and Kinetis are trademarks of
Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. All other product or service
names are the property of their respective owners. ARM is a registered trademark of
ARM Limited.
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