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1 Hardware

1 Hardware

EasyBoard Development Kit consists of three main parts:
1. Easyboard base board
2. SQM4-K70-(M/E) or another SQM4 module
3. FRD430401I-D display
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1.1 Easyboard Base Board

Two-layer base board provides wide range of peripherals. Hardware documentation can be downloaded
from http://www.sqm4.com/easyboard-development-kit:

e http://www.sqmé.com/image/data/products/easy_board/doc/SQM4_EasyBoard_datasheet.
pdf - EasyBoard datasheet,

e http://www.sqmé.com/image/data/products/easy_board/doc/SQM4_EASY_BOARD_v22_SCH.pdf
- EasyBoard schematic.



http://www.sqm4.com/easyboard-development-kit
http://www.sqm4.com/image/data/products/easy_board/doc/SQM4_EasyBoard_datasheet.pdf
http://www.sqm4.com/image/data/products/easy_board/doc/SQM4_EasyBoard_datasheet.pdf
http://www.sqm4.com/image/data/products/easy_board/doc/SQM4_EASY_BOARD_v22_SCH.pdf
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1.2 SQMA4-K70 Module

The brain of the board takes place in an SQM4 module, in this case probably SQM4-K70-M or SQM4-
K70-W. Its website: http://www.sqm4.com/sqm4-k70-kinetis-module or http://www.sqmé.com/
sqm4-k70-kinetis-module-eeprom

e http://www.sqm4.com/image/data/products/sqmé4_modules/doc/SQM4_K70_datasheet.pdf -
Module datasheet.

Connection to the base board is realized by a detachable socket connection (down-pins variant, marked
as -D). There are three more variants available for the target applications:

o side-pins (-S): Solderable socket solution.
o edge (-E): Solderable pinless solution.

e fIM (-R): Extremely robust solderable solution.



http://www.sqm4.com/sqm4-k70-kinetis-module
http://www.sqm4.com/sqm4-k70-kinetis-module-eeprom
http://www.sqm4.com/sqm4-k70-kinetis-module-eeprom
http://www.sqm4.com/image/data/products/sqm4_modules/doc/SQM4_K70_datasheet.pdf
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1.3 FRDA43040I-D Display

Graphical user interface can be presented on 4.3” color LCD display with resolution 480x272 px. More
information on http://www.sqmé4.com/frd43040i-d-rgb-tft-1cd-4.3-inch-embedded-display:

e http://www.sqméd.com/image/data/products/lcd_frida/doc/FRD43040I-D.pdf - FRD430401-
D display datasheet,

e http://www.sqméd.com/image/data/products/lcd_frida/doc/HX8257 .pdf|- HX8257 driver datasheet.

Connection to the base board is realized by standard ZIF connector on the bottom of the board. This
provides easy replacement by any compatible LCD display (see http://www.sqm4.com/products/

lcd-displays).



http://www.sqm4.com/frd43040i-d-rgb-tft-lcd-4.3-inch-embedded-display
http://www.sqm4.com/image/data/products/lcd_frida/doc/FRD43040I-D.pdf
http://www.sqm4.com/image/data/products/lcd_frida/doc/HX8257.pdf
http://www.sqm4.com/products/lcd-displays
http://www.sqm4.com/products/lcd-displays
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1.4 Power cable

EasyBoard Development Kit is usually shipped with simple power cable. Use any power supply
providing direct current from 5V to 17V.
In some cases, the kit is shipped with an AC/DC Wall Adapter (http://www.sqm4.com/acdc-adapter).
EasyBoard Development Kit can also be powered from USB cable (USB Device connector).

1.5 Further hardware

To reprogram and debug applications on your EasyBoard, JTAG/JTRACE emulator is needed. For
their interconnection, ARM JTAG20 Cable is used (http://www.sqm4.com/jtag-cable20). Often
there is also a need of reduction (http://www.sqmé.com/jtag-adapter). These are standard parts of
programmer’s equipment though and thus they are not a part of EasyBoard Development Kit.


http://www.sqm4.com/acdc-adapter
http://www.sqm4.com/jtag-cable20
http://www.sqm4.com/jtag-adapter
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2 Software

To start development with EasyBoard Development Kit, the following steps are recommended:
1. Install a development environment
2. Install MQX RTOS

Install EasyBoard BSP

Build EasyBoard BSP

Install eGUI free graphics library

A AN

Start with the demo applications

2.1 Install a development environment

Demo applications mentioned below contain project files for IJAR Embedded Workbench for ARM.
This can be downloaded from http://www.iar.com/en/Products/IAR-Embedded-Workbench/ARM/|
Provided projects should also be compatible with Code Warrior Development Studio (http://www.
freescale.com/webapp/sps/site/homepage.jsp?code=CW_HOME). ELNICO s.r.o. can provide lim-
ited support for development under IAR.

2.2 Install MQX RTQOS

Most of demo applications are developed under Freescale MQX. It is a free real-time operating system.

1. Download version 4.0.2 or newer from http://www.freescale.com/webapp/sps/site/prod
summary . jsp?code=M(X&fpsp=1&tab=Design_Tools_Tab.

2. Install it to C:\Freescale\Freescale_MQX_4_0.

2.3 Install EasyBoard BSP

Board support package and related libraries ported to EasyBoard are required.

1. Download archive from http://www.sqmé4.com/image/data/products/easy_board/code/MQX4 ..
sqmé4k70_eb_v22.zip.

2. Extract the content and copy all the subdirectories of the archive’s root directory (MQX4_ sqmik70 _eb v22)
to C:\Freescale\Freescale_MQX_4_0 so that the directories merge with the original directories
installed in the previous step.

2.4 Build EasyBoard BSP
The board support package needs to be built.

1. Open the IAR project file C: \Freescale\Freescale_MQX_4_O\config\sqm4k70_eb\IAR\build_all.eww.


http://www.iar.com/en/Products/IAR-Embedded-Workbench/ARM/
http://www.freescale.com/webapp/sps/site/homepage.jsp?code=CW_HOME
http://www.freescale.com/webapp/sps/site/homepage.jsp?code=CW_HOME
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MQX&fpsp=1&tab=Design_Tools_Tab
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MQX&fpsp=1&tab=Design_Tools_Tab
http://www.sqm4.com/image/data/products/easy_board/code/MQX4_sqm4k70_eb_v22.zip
http://www.sqm4.com/image/data/products/easy_board/code/MQX4_sqm4k70_eb_v22.zip
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2. Open the Batch Build window by clicking on Project — Batch build... in the main menu.
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EPrics s Add Existing Project, . v
D59 options... AlE+F7 v
Frmis_s v
B shell_  Mersion Conkrol System L3 ]
] v
g USES- Make F7 v
L e ChrlHFT
Rebuild &l
Clean
Stop Build Ctrl+Break.
Download and Debug e+

Debug without Downloading
IMake & Restart Debugaer  Chrl+R

Restart Debugger CErlHShift+HR
Dowrload 3
SFR Setup

Open Device File 3
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2.5 Install eGUI free graphics library

Preprogrammed demo application uses free Freescale eGUI graphics library (sometimes also called
D4D).
You can download the library from the official source:

1. Download the library from https://www.freescale.com/webapp/search/Serp. jsp?QueryText=
eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXgOLgbLscP4qWH2cTT4xhyyWcLdhP1pZJ11GWft2zfRy!
-1502558406!1356180004859&attempt=0&showCustomCollateral=false& RELEVANCE=true&fromTrng=
false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=
false&pageSize=2b5&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=
eGUI&iteration=1&assetLocked=false&assetlLockedForNavigation=false&fromCust=false&getFilter=
falsek&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=
Downloads.


https://www.freescale.com/webapp/search/Serp.jsp?QueryText=eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXg0Lg5LscP4qWH2cTT4xhyyWcLdhP1pZJl1GWft2zfRy!-1502558406!1356180004859&attempt=0&showCustomCollateral=false&RELEVANCE=true&fromTrng=false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=false&pageSize=25&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=eGUI&iteration=1&assetLocked=false&assetLockedForNavigation=false&fromCust=false&getFilter=false&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=Downloads
https://www.freescale.com/webapp/search/Serp.jsp?QueryText=eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXg0Lg5LscP4qWH2cTT4xhyyWcLdhP1pZJl1GWft2zfRy!-1502558406!1356180004859&attempt=0&showCustomCollateral=false&RELEVANCE=true&fromTrng=false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=false&pageSize=25&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=eGUI&iteration=1&assetLocked=false&assetLockedForNavigation=false&fromCust=false&getFilter=false&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=Downloads
https://www.freescale.com/webapp/search/Serp.jsp?QueryText=eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXg0Lg5LscP4qWH2cTT4xhyyWcLdhP1pZJl1GWft2zfRy!-1502558406!1356180004859&attempt=0&showCustomCollateral=false&RELEVANCE=true&fromTrng=false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=false&pageSize=25&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=eGUI&iteration=1&assetLocked=false&assetLockedForNavigation=false&fromCust=false&getFilter=false&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=Downloads
https://www.freescale.com/webapp/search/Serp.jsp?QueryText=eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXg0Lg5LscP4qWH2cTT4xhyyWcLdhP1pZJl1GWft2zfRy!-1502558406!1356180004859&attempt=0&showCustomCollateral=false&RELEVANCE=true&fromTrng=false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=false&pageSize=25&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=eGUI&iteration=1&assetLocked=false&assetLockedForNavigation=false&fromCust=false&getFilter=false&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=Downloads
https://www.freescale.com/webapp/search/Serp.jsp?QueryText=eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXg0Lg5LscP4qWH2cTT4xhyyWcLdhP1pZJl1GWft2zfRy!-1502558406!1356180004859&attempt=0&showCustomCollateral=false&RELEVANCE=true&fromTrng=false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=false&pageSize=25&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=eGUI&iteration=1&assetLocked=false&assetLockedForNavigation=false&fromCust=false&getFilter=false&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=Downloads
https://www.freescale.com/webapp/search/Serp.jsp?QueryText=eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXg0Lg5LscP4qWH2cTT4xhyyWcLdhP1pZJl1GWft2zfRy!-1502558406!1356180004859&attempt=0&showCustomCollateral=false&RELEVANCE=true&fromTrng=false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=false&pageSize=25&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=eGUI&iteration=1&assetLocked=false&assetLockedForNavigation=false&fromCust=false&getFilter=false&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=Downloads
https://www.freescale.com/webapp/search/Serp.jsp?QueryText=eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXg0Lg5LscP4qWH2cTT4xhyyWcLdhP1pZJl1GWft2zfRy!-1502558406!1356180004859&attempt=0&showCustomCollateral=false&RELEVANCE=true&fromTrng=false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=false&pageSize=25&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=eGUI&iteration=1&assetLocked=false&assetLockedForNavigation=false&fromCust=false&getFilter=false&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=Downloads
https://www.freescale.com/webapp/search/Serp.jsp?QueryText=eGUI&assetIdResult=&fsrch=1&sessionChecker=gGFBQVqGXg0Lg5LscP4qWH2cTT4xhyyWcLdhP1pZJl1GWft2zfRy!-1502558406!1356180004859&attempt=0&showCustomCollateral=false&RELEVANCE=true&fromTrng=false&showAllCategories=false&fromMobile=false&isResult=false&isFromFlex=false&isTree=false&pageSize=25&fromASP=false&isAdvanceSearch=false&getTree=false&fromPSP=false&lastQueryText=eGUI&iteration=1&assetLocked=false&assetLockedForNavigation=false&fromCust=false&getFilter=false&fromDAP=false&fromWebPages=false&getResult=false&isComparison=false&SelectedAsset=Downloads
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2. Install it to C:\Freescale\eGUI.

2.6 Start with the demo applications

A wide range of demo applications is available. They can be divided into three groups:
1. Bare metal
2. MQX
3. MQX with eGUI

2.6.1 Bare metal

Bare metal codes provided by Freescale can be, in case of IAR development tool, located in directories
under <install_directory>\arm\examples\Freescale\Kinetis_K70\examples, where <install_directory>
is the installation directory of IAR, e.g. C:\Program Files\IAR Systems\Embedded Workbench 6.4.
While the source codes are located in subdirectories of the src\ directory, ready-to-use workspace files
are located under build\ directory.
Archive of all these codes can be also downloaded from SQM4 website: http://www.sqmé.com/
image/data/products/easy_board/code/DemoSQM4_K70.zip. Besides of the codes, it contains a
useful Quick Start Guide (by Freescale) explaining more on the bare metal demos, including guide for
Code Warrior.

2.6.2 MQX

Demo applications for MQX RTOS are located in the MQX installation directory (C:\Freescale\Freescale_MQX_4_0)
under demo\ and several places like rtcs\examples\.
Here is an example of starting with an MQX demo application under TAR:

1. Open TAR Embedded Workbench.

2. Create new workspace.

JZ 1AR Embedded Workbench IDE

File Edit View Project Tools Window Help

Qpen 3 y

Close

Save Workspace
Close Workspace

Save b+
SavE A5,
Save Al

Page Setup...

Brint. .. Chrl R
Recent Files 4
Recent Workspaces 3

Exit
m

3. Add demo project to the workspace.


http://www.sqm4.com/image/data/products/easy_board/code/DemoSQM4_K70.zip
http://www.sqm4.com/image/data/products/easy_board/code/DemoSQM4_K70.zip
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File Edit “iew | Project Tools ‘Window Help
R = ) = (O

AddGraum.,.

Import File List. ..

Edit: Configurations. ..

Files

Remaye

Options, .. AlEHET

Wersion Control System 3
IMake F7.

Compile Chrl T

Febuild Al

Clean

Bt build.., . &

Stop Build Chtl+Brealk
Dawnload and Debug ({0

Debug without Downloading

Make & Hestart Debugger  Chrl+R

Festart Debugger ChrlHShift-+R
Download 3

SFER Setup
Open Device File

4. Select the project to open (here demo\hvac\iar\hvac_sqm4k70eb\hvac_sqm4k70eb.ewp) .
I@ hvac_zqmdk7leb j Q2

setbings
sqmak70eh

5. Build the project.
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y:IAR Embedded Workbench IDE
File Edit “iew | Project Tools ‘Window Help

DE add Files. . -
Add Graup... =
[———  ImportFile List...
Ilﬂt Flash SramDa g configurations... hd
F”esi Remove £ | T
29 g | |

[k | Create New Project...
B (1 Sourc  Add Existing Project...

Options. .. Alt+F7
Yersion Contral System 3 x
Make F?
Campile ChH R
W : -
¥ Rebuild al
Clean
*
Batch build... Fa
*
Stop Build Chtl+Break
Download and Debug Chrl+D

Debug without Downloading

Make & Hestart Debugger  Etrl+R

Restark Debugger Chtl+ShifEHR
Download 3

SFR Setup *
Open Device File 3

3 Output

6. Before the first build, you have to save the workspace. Save it to the same directory as the
project file.

Save i I@ hvac_zqmdk7ileb j Q B i

&]settings

|7 sqmak70eb

hvac_sqm4kF0eb. dep
hvac_sqmak7Oeb, ewd
hvac_sqmak70eb, ewp
hrvac_sqmakF0ebCustomsfr. sfr

File name: h'-.-'.a sgmdk 7 leb. et j Save I
Files of type: |AII Files (%] j Cancel |
A

7. The project should build without errors.
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Messages
Tasks.c
USB_File.c
LUSE_Taskc
ush_classes.c
Linking
sgmdk7leb.out

Total number of errors: 0
Total number of warnings: 1

|Ready

8. Connect the JTAG/JTRACE emulator to both PC and EasyBoard.
9. Connect the serial cable to the RS232/DEBUG port.

10. Start any terminal (e.g. Hyperterminal) and configure it to the proper PC port. Choose 115200
bps, 8 data bits, 1 stop bit, none parity, none flow control.

11. Power on the board.

12. Download the program to the device and start debugging.
‘ﬁyzhvac_sqnﬂk?l]eb - IAR Embedded ¥Workbench IDE
File Edit WYiew | Project Tools ‘Window Help

OE LG AddRies. -

= Add Group. .. <
[——  ImporkFile List.., _—
Ilnt Flash SramDa Edit Configurations. .. jv
i £ |
7':”88 Remove - =
=29 g |~ [ |

b4 | Creake New Project...
e C1Sourc Add Existing Project...

Co ortions.., BE+FT
H
Hyw  Version Control System 3

Make F7
Compile ChEl+HET
Rebuild Al
Clean
Batch build... F&
Stop Build Chrl+Ereak

wriload and Debug
Debug without Downloading
Make & Restart Debugger  Chel+R
Restart Debugger Chrl+Ehif-HR
Dowrload 3

SFR Setup

Open Device File 3
UsH Filec

LISB_File.h

USE_Task.c

USB_Taskh

1 0utput

(el hdbdaa | [dalal 4]

13. To run the program, press F.
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y:hvac_sqm-ik?l]eh - IAR Embedded Workbench IDE

File Edit View Project | Debug Disassembly J-Link MQx RTCS
DeEE &
Breal: —
— e -
S22 L
ETH 540 ) )
Stop Debugging Cerl+shift+D L
ace
——— ] |
Int Flash SramData Debug S G A o
Step Inko F11
Files | StepOut Shift+F11 -
B (F hvac_sqmd... Mext Statement -
843 Librar... Run b Cursar -
[1Source Autostep... -
[ Cutput Sek Mext Stabement e
Z++ Exceplions » | B
os
Memaory F [5E
Refresh IL
Macros. .. ou
Logging » [LI
=1

14. In the terminal you can see the program output.

it Termite 2.9 {by CompuPhase) - |I:I|5|
| COMI 115200 bps, 8M1, no handshake [ Settings |[ clear || sbour |[ Cose |
| O = m =
Local RTS DTR Remote cTS DR 4} o BREAK
06:02.416:

shell (huild: Jan 18 2013)
Copyright (c) 2008 Freescale Semiconductor;
shell»
shell»
06:04.237: HWAC Started
mode: Auto, set:fo
06:04.240: .0 C temp:20.0 C Fan: Auto Fan O
06:04.242: ff, Furnace 0ff, A/C Off
06:04.244: , HeartBeat Off,
06:07.490: help
06:07.630: help
Available commands:
exit
fan [<moder]
help [<command:]
hwac [<mode:]
info
7
shell»

L]

2.6.3 MQX with eGUI

There is one demo application provided by ELNICO itself. That is the application preprogrammed at
the time of delivery. Its binary file can be downloaded from http://sqmé.com/image/data/products/
easy_board/code/eGUI_Demo_d.zip. The application requires Micro SD card with special content
to be present in the slot. The content can be downloaded from http://sqm4.com/image/data/

products/easy_board/code/SDcard.zip.

The source code is available at http://www.sqm4.com/image/data/products/easy_board/code/
SQM4K70EB_ElnicoDemo_v22.zip| together with prebuilt D4D library. Extract it to C:\Projects\ and

open the workspace file C: \Projects\EGUI_Demo\SQM4K70_EB\IAR\eGUI Demo.eww.

Please note this is a development version, some parts may not be properly functional and some
code may not be very clear. Its only purpose is to demonstrate some of EasyBoard’s peripherals.


http://sqm4.com/image/data/products/easy_board/code/eGUI_Demo_d.zip
http://sqm4.com/image/data/products/easy_board/code/eGUI_Demo_d.zip
http://sqm4.com/image/data/products/easy_board/code/SDcard.zip
http://sqm4.com/image/data/products/easy_board/code/SDcard.zip
http://www.sqm4.com/image/data/products/easy_board/code/SQM4K70EB_ElnicoDemo_v22.zip
http://www.sqm4.com/image/data/products/easy_board/code/SQM4K70EB_ElnicoDemo_v22.zip
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