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1. Hardware Set

Following steps will guide you on how to set up your Tower System for use with the demo.

1.1. Required Elements

Following elements are required in order to assembly the demo.

2xTWR-ELEV(1xPrimary and 1xSecondary)

TWR-ELEV TWR-ELEV

-
Secondary Primary
1xTWR-SER
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1xController Module (TWR-K53N512, TWR-MCF51MM or TWR-S08MM128)

g 1

TWR-K53N512 TWR-MCF51MM TWR-SOSI\)IMiZS |

1xMED-EKG Board

3xlead wires and 3xAgClAg EKG electrodes
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2xUSB A to mini B cables
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1.2. Jumper Configuration
Some of the boards mentioned before must be set according with the jumper configuration. If

. .
you use one or more of the boards below, set the respective jumper configuration according

with the tables.
Jumpers must be removed and placed using pincers. Jumper pins on board are enumerated. To

?
place a jumper, check the pin enumeration and place the jumper across the pins to create a
shortcut. Open means no jumper must be placed. Connected means that only two pins exist and

jumper must be placed across them.

S50VMAz O.M- ..........
N 3 e AR B Becsssnsnee

cr, W 1 r

Conw

Ve ton

Pin Enumeration ¢
! g 5omu u;»,«lﬁ Ny
e cor | v o
B Cogsy :,r_ et L
s s o 7o
O e R —
Jumperacross
1-2
1.2.1. TWR-SER Jumper Configuration
Jumper  Position
J10 1-2
J16 3-4
J2 1-2
|
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1.2.2. TWR-S08MM128 Jumper Configuration

Jumper Position

J1 Connected
3 Open
J5 Open
J6 Connected
J7 Open
J8 Open
J10 2-3
J11 Connected
J12 Open
J181-2 Open

J18 3-4 Connected
J18 5-6 Connected
J18 7-8 Connected

J18 9-10 Open
J18 11-12 Open
J18 13-14 Open

J251-2 Open

1.2.3. TWR-MCF51MM Jumper Configuration

Jumper Position

J Connected
J3 Open
J5 Open
J6 Connected
J7 Open
J8 Open
J10 2-3
J11 Connected
J12 Open
J181-2 Open

J18 3-4 Connected
J18 5-6 Connected
J18 7-8 Connected
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J18 9-10 Open
J18 11-12 Open
J18 13-14 Open

J251-2 Open

1.2.4 TWR-K53N512 Jumper Configuration

pe e 0
J1 Open
J3 Open
14 2-3
J11 1-2
J15 Connected
117 Connected
118 Connected
124 1-2
J28 Open
134 Open

1.2.5 MED-EKG Jumper Configuration

pe PO O
12 1-2
13 1-2
14 1-2
J6 2-3
17 2-3

J11 2-3
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1.3. Assembling the demo

1. Take the controller module and the TWR-ELEV primary board. Connect the side of the
controller module marked as “primary” to one of the slots on the TWR-ELEV primary board.

TWR-ELEV primary board

Controller mod

2. Take the TWR-SER board. Connect the side of the TWR-SER board marked as “primary” to one
of the slots on the TWR-ELEV primary board.
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TWR-ELEV
primary board

TWR-SER board

3. Take the TWR-ELEV secondary board. Connect the side on the controller module and TWR-SER
board marked as “secondary” to the respective slot on the TWR-ELEV secondary board.

L/

L 4
R/ d Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
- [fJreescaie

semiconductor service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2011.

11



§

Controller module

TWR-ELEV
secondary board

i~ " SECONDARY

g i v

4. Once assembled, Tower System must look like the following image.
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1. Attach the three leads to the three ekg electrodes, using the integrated connectors.
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2. Connect the other endings of the wires to the external electrodes connector on the MED-
EKG board (J12). Red wire connects to pin 3, black wire connects to pin 2 and white wire

connects to pin 1.

3. Take the Analog Front End (AFE) board and connect it to the Medical Connector on the
controller board. Medical connector pins enumeration must match with the AFE pin
enumeration.

2. Loading Software
Following steps will guide you on how to load the microcontroller software. TWR-MK53N512 uses

different compiler software than TWR-MCF51MM and TWR-S08MM128. Procedures for both cases
will be explained below.

2.1. Installing IAR for Cortex M4 (TWR-MK53N512)

1. Go to IAR webpage www.iar.com
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http://www.iar.com/

i [_) WVW.iar.com

©IAR

SYSTEMS | # | ==

2. Search for IAR Embedded Workbench for ARM® and download version 6.2 or higher. If
you do not have an IAR license, you can download the 30 days trial version of the software.

IAR Embedded Workbench for ARM |
INTEGRATED DEVELOPMENT ENVIRONMENT AND

OPTIMIZING C/C++ COMPILER FOR ARM LR
Ready-made device configuration files, flash loaders and over 2800 example IAR Embadded Warkbench
praojects are included. IAR Embedded Waorkbench is compatible with other ARM (Datasheet

ARM EABI compliant compilars and supports the following ARM coras: -
Vriting C++ for ARM Cortex

« Cortex-A9 ebina

« Cortex-A8

« Cortex-A5

- Cortex-R4(F)

- Cortex 114 DOWNLOAD

- Cortex-M3

- Cortex-M1 I 30-day evaluation edition I

- Cortex-M0O

. ARM11 32KB KickStart edition

+ ARMSE (ARMS26E]-S, ARM346E-5 and ARMYBEE-S, ARMIEBE-S)

- ARMO [ARMOTDMI, ARMS20T, ARMO22T and ARMS40T) Product updates—Hy pages

+ ARM7 (ARMZTDMI, ARM7TOMI-S and ARM720T)

+ ARM7E (ARM7EI-S)

- SecurCore (5C000, SC100, 5C110, SC200, 5C210, SC300) PRODUCT NEWS
- ¥S5cale

Version 6.30 adds stack usa
G DOWNLOAD analysis, extended line asser

JTAGjet-Trace integration,

3. Install JAR Embedded Workbench for ARM® according with the Installation and
Licensing Guide for IAR Embedded Workbench® that can be found on the IAR webpage.
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Home/ Products f Software licenses [ 1AR Embedded Workbench®

IAR Embedded Workbench®

IAR Embedded Workbench requires 3 valid software license to be used. IAR
Systermns offers flexible licensing models for different organizational needs: DOWNLOAD
Metwork, Mobile or PC locked licenses.

- Software License Agreement

Network license

- Installation and Licensing Guide

The network license is convenient and cost efficient for 3 team of developer.
It allows yvou to share a pool of licenses among a group of users over a
network. While there is a imit on the number of concurrent users, the

2.2. Installing CodeWarrior and Patch for MM devices (TWR-MCF51MM and
TWR-S08MM128)

1. Go to Freescale webpage at www.freescale.com

C N |© www.freescale.com

-
-
-

Z “freescale’

Products Application:
L

2. Search for CodeWarrior for Microcontrollers (Classic IDE) - RS08/HC(S)08, ColdFire
V1 and go to the web page.

[Search |Cc|l:|e‘.-'u’arriur for Microcontrollers (Classic IDE) - RSEl n Help

Results 24124 - CodeWarrior for Microcontrollers (Classic IDE) - RS08/HC{S)08, ColdFire V1 Bookmark Results | (=] Email Results

CodeWarrior for Microcontrollers {Classic IDE) - RSO8/HC{S)08, ColdFire V1 (html) 55
Integrated tool suite environment for RS08, HC($)08 and ColdFire V1...

MCF51QE : Flexis 32 bit ColdFire V1 Microcontroller (html) 57
The QE family, comprised of a pin-compatible 8-bit and 32-bit device duo, is the first family in the Flexis series. The...

MCF51MM : Flexis™ 32-bit ColdFire® ' Microcontrollers (ntml) ¢
The MCF51MM256/128 provides ultra low-power operation, USB connectivity, graphic display support and unparalleled...

3. Download CodeWarrior V6.3 from webpage. If you do not count with a CodeWarrior
license, you can download the 30 days Evaluation version.
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http://www.freescale.com/

=2 Locations | s | BoRME | 23 | e
- T
- freesca’e Keyword L DeilETETE gD
Products Applications | Design Resources Support Sample and Buy About Search by keyword

Carlos"s Freescale = [1] | Logout | Annotate | History | My Recommendations | Subscribe | My Favorites

Freezcale » CodeWarrior Development Tools » CodeWarrior Development Studios » CodeVWarrior Development Studio for Microcontrollers » CW-MICROCONTROLLERS

CodeWarrior for Microcontrollers (Classic IDE) - RS08/HC(S)08, ColdFire V1 17

Overview Documentation Downloads Buy / Specifications Training & Support This !
“t Data Sheet Application Notes Buy Download Evaluation
St

Freescale's CodeWarrior Development Studio for
Microcontrollers v6.3 is a single, integrated tool suite designed L S
to get you on the design fast track with RS08, 508 and ColdFire e e Dr
Y1 members of the Freescale Controller Continuum. Whether I:--:'_—_ LLIED y T
your design is an 8-bit, entry-level application (e.g. smoke 3 - o]
detector) or a 32-bit, high-end application (e.qg. fire alarm control
el T AR A i s ki Al bl b d e Fall -

4. Install CodeWarrior V6.3 as shown in the CodeWarrior Development Studio for
Microcontrollers V6.3 Quick Start that can be found on the Freescale webpage.

Featured Documentation

AMN3936: Installing CodeWarrior Classic on Windows 7 (64 bit)
950-00087: CodeWarrior ™ Development Studio for
Microcontrollers Ve 3 - Daty Sheeat

CWS-MCU-Q5: CodeWarrior Development Studio for
Microcontrollers Cluick Start

More

2.2.1. Installing CodeWarrior Patch for MM Devices

1. Go to Freescale webpage www.freescale.com and search for CW MCU v6.3 MM128/JE128
Service Pack

L/
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http://www.freescale.com/

Product/Parametric  Orderable Part
1sources Support Sample and Buy About CW MCU w6 3 MM128/JE128 Service Pack n

hin | History | My Recommendations | My Favorites ¥» § + share

Search [CW MCU v6.3 MM128/JE128 Service Pack | BB Help

Results 1 - CW MCU v6.3 MM128/JE128 Service Pack Bookmark Results | Email Results

CW MCU v6.3 MM128/JE128 Service Pack (P1ain) 17|
This service pack is for CodeWarrior Development Studio for Microcontrollers v@.3. Itincludes support for the MC9S08MM128,
MCAS08MME4, MCIS08MM32, MCI308MM32A and MCI308JE128, MCI508JE64 derivatives.

2. Download CW MCU v6.3 MM128/JE128 Service Pack and install clicking on the
executable. Follow the on screen instructions to complete the installation.

@® CWo8 V6.3 HCS08 MM128/JE128 Service Pack Setup - = x|

Welcome to the CW08 V6.3 HCS08
MM128/JE128 Service Pack Setup
Wizard

This wizard will guide you through the installation of CWog
V&, 3 HCS08 MM123/IE 128 Service Pack.

It is recommended that vou dose all other applications
before proceeding with this Setup. This will allow updating
relevant system files without the necessity to re-boot vour
computer.

Click Mext to continue.

Mext » I Cancel |

3. Go to Freescale webpage www.freescale.com and search for MCU v6.3 MM256/JE256
Service Pack

L/
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http://www.freescale.com/

Product/Parametric  Orderable Part

S0Urces Support Sample and Buy About MCU 6.3 MIM256/IE256 Service Pack B
n | History | MyRecommendations | My Favorites B ¥ f -+ share
Search [WCU v6.3 MI256/JE256 Service Pack | ER Help
Results 1 - MCU vG6.3 MM256/1E256 Service Pack Bookmark Results | Email Results

MCU v6.3 MM256/JE256 Service Pack (P1ain) 7

v o I =1 v Studio for Microcontrollers v6.3. It includes support for the MCFS1MM258,
MCFS1MM128 and MCF51JE256, MCF51JE128 derivatives.

4. Download MCU v6.3 MM256/JE256 Service Pack and install clicking on the executable.
Follow the on screen instructions to complete the installation.

@ owos v6.3 ColdFireVl MM256/JE256 Service Pack Setup o [m] S

Welcome to the CW08 V6.3
ColdFireV1 MM256/JE256 Service
Pack Setup Wizard

This wizard wil guide you through the installation of CW08
Vi, 3 ColdFirey 1 MM25&/JE 256 Service Pack.

It is recommended that vou close all other applications
before proceeding with this Setup. This will allow updating
relevant system files without the necessity to re-boot yvour
computer.

Click Mext to continue.

Mext = I Cancel
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2.3 Installing JM60 driver

2.3.1. Installing JM60 driver for TWR-MK53N512

1. Go to http://www.pemicro.com/osbdm/index.cfm and download OSBDM Virtual Serial

Toolkit software.

C | ® www.pemicro.com/osbdm/index.cfm
>

P p— =
< NewAccount @ Login & Search > freescale

About us Products Support Forums P&E Blog Customer Service

Firmware Updates OSBDM Virtual Serial

& Recovery Learn: WHAT IS OSBDM?

PDF: Installation & Operation of the
OSBDM

PDF: OSBDM/OSJTAG Virtual Serial
Toolkit Resources

Design Documents
(Schematics, Firmware, etc.)

7 LINK: OSBDM Community Forum
Install

Drivers

‘Windows
Debugging Your Production Programming UNIT DLL Libraries
Own Hardware Solutions (Control Hardware From PC App)

OSBDM <—>

Multilink <—>
Cyclone <—>

2. Install P&E Micro Kinetis Tower Toolkit by clicking on the executable. Follow the on
screen instructions to complete the installation.

L/
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http://www.pemicro.com/osbdm/index.cfm

i-,% PE Micro Kinetis Tower Toolkit - Installshield ¥Wizard EI

Welcome to the InstallShield Wizard for PE
Micro Kinetis Tower Toolkit

The Installshield{R) wizard will allow wou ba modify, repair, or
remove PE Micro Kinetis Tower Toolkit, To continue, click Mesxt,

micRo

WWW. pemicro.com

-

=" freescale-

Alliance Member

< Back I Mext = I Zancel

1. Connectthe TWR-MK53N512 module of the Tower system to the computer using a Mini
USB to USB cable.

2. The TWRis recognized as an “OSBDM - Debug Port”:

L/
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i) Found New Hardware Iz‘
QSEOM - Debug Port

| 18 sl Eivafonr |

aFans

3. At the “Found New Hardware Wizard” screen, select “Install from a list or specific location
(Advanced)” then click “Next”.

Found New Hardware Wizard

Welcome to the Found New
\\ Hardware Wizard

.

This wizard helps you install software for:

0SBDM - Debug Port

') If your hardware came with an installation CD
& or floppy disk, insert it now.

‘What do you want the wizard to do?

" Install the software automatically (Recommended)
@& Install from a list or specific location (Advanced) |

Click Next to continue.

Bacl Nest > Cancel |

4. In the next window, click “Browse” and select the following folder:
C:\pemicro\Kkinetis_tower_toolkit\Drivers\osbdm. Then click “Next”.

L A
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Please choose your search and installation options.

(' Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[~ Search removable media (floppy, CD-ROM...)
V' Include this location in the search:

Browse |
(" Don't search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

< Back Next > Cancel |

5. Wait while the driver is being installed.

Found New Hardware Wizard

Pleaze wait while the wizard installz the zoftware. .

% Open Source BOM-JMED [LiBUSB-432]

o 4

libsb 0. 2y
To CNWINDOWSASystem32hDinivers

¢ Back | et > | LCancel

6. The “Open Source BDM-JM60” driver is installed, now click “Finish”.

L/
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

E Open Source BDM-JMBD (LibUSE-W32)

Click Finish to close the wizard.

Finish

s
0

7. The new hardware is installed and ready to use.

Your new hardware is installed and ready ko use,

{ i) Found New Hardware E

P Mozilla Firefox | @l Mozilla Firefox |

2.3.2 Installing JM60 driver for TWR-MCF51MM and TWR-S08MM128

1. Connect the TWR-MCF51IMM or TWR-SO08MM128 module of the Tower system to the
computer using a Mini USB to USB cable.

L A
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2. The TWR s recognized as an “OSBDM - Debug Port”:

i) Found New Hardware Iz‘
QSEOM - Debug Part

| 18 sl Eivafonr

aFans

3. At the “Found New Hardware Wizard” screen, select “Install from a list or specific location
(Advance)” then click “Next”.

Found New Hardware Wizard

Welcome to the Found New

\\ Hardware Wizard
N,

This wizard helps you install software for:

0SBDM - Debug Port

') If your hardware came with an installation CD
<2 or floppy disk, insert it now.

‘What do you want the wizard to do?

" Install the software automatically (Recommended)
@ Install from a list or specific location (Advanced) |

Click Next to continue.

o o | e

4. In the next window, click “Browse” and select the following folder: C:\Program
Files\Freescale\CodeWarrior for Microcontrollers V6.3\Drivers\Osbdm-jm60. Then click

“Next”.

L A
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Please choose your search and installation options.

(¢ Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[ Search removable media (floppy. CD-ROM...)
IV Include this location in the search:

_bioe_|

€ Don't search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

<Back Next > Cancel |

5. Wait while the driver is being installed.

Found New Hardware Wizard

Pleaze wait while the wizard installz the zoftware. .

% Open Source BOM-JMED [LiBUSB-432]

o 4

libsb 0. 2y
To CNWINDOWSASystem32hDinivers

< Bach: | HiEst > | [Larzel

6. The “Open Source BDM-JM60” driver is installed, now click “Finish”.

L/
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[Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

E Open Source BDM-JMBD (LibUSE-W32)

Click Finish to close the wizard.

7. The new hardware is installed and ready to use.

i) Found New Hardware E
Your new hardware is installed and ready ko use,

!) Mozilla Firefox | @ Mozilla Firefox |

2.4 Loading software for TWR-MK53N512 with IAR for Cortex M4

1. Open the IAR Embedded Workbench software.

Programs > 7-Zip

vy v v w

7] IAR Embedded Workbench for ARM 6,10 Evaluation »

ﬁ IAR Systems »

e 5 ﬂ Keil uvisiond
) Gimp

@) Help and Support ) Micripm

]

7) Software99s
Run... = ;

) WinZip »

& FME Calc.exe

|@ | Release notes (Japanese)

ws XP Professional
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2. Following image shows the program window when it has been recently opened.

[ #£1aR Embedded workbench IDE

Fie Edt View Project Tools Window Help

DZEH@ E| % BR|o |

HAsY %o rdbh|mERE2 5]

AT RTIA T

y

t

|

y

l

USER GUIDES

GETTING STARTED
u Complete proguct

Guids! 3

user and reference
information you nesd

ol |4
Ready

documentation in PDF
format gives you sl the

| ’ﬁﬁ’é Al "iim\ At "iim\ Al ’ﬁﬁ?"ﬁl‘ ’ﬁﬁ?"ﬁl‘ I
©IAR
SYSTEMS
prajects for mlﬁﬂllt:d
et
oo

Go to Menu->File/Open/Workspace... and open the workspace file for the MED-EKG project

“MED-EKG K53.eww”. It can be found on the folder “MED-EKG” uncompressing the file
“AN4323SW.zip” downloaded from Freescale webpage. Workspace is in the path “MED-
EKG\MED-EKG K53\app\cdc\iar_ew\kinetis\MED-EKG K53.eww”.
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F1aR Embedded Workbench IDE
View Project Tools Window Help

Lo rR o ol

CIRLEC

) = I

Save Workspace Header/Saurce Fle CTRLAMATUSCULASHH
Close Workspace o

o a § o /'\ {~, /;: o,

/)'(.

- o

)

o Mo [,: fa?lle ™
L LT LT

it

P ;..' {c Ao
T

Save CTRLES
SaveE A5, .,
Save Al

Page Setup...
Brnt. . ETRLHR

Recent Files +
Recent Workspaces 3

Exit

GETTING STARTED

USER GUIDES EXAMPLE

4. Connect the TWR-MK53N512 module of the Tower system to the computer using a Mini
USB to USB cable.

5. Make sure the debugger in the project options panel is PE micro. To do that, click on Menu
Project/Options.
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6. Select the category Debugger and check that PE micro is selected as shown in figure below.

7. Click on the DEBUG button, and the project will be loaded into the MCU.

L/

Z " freescale

semiconductor

IAR Embedded Workbench IDE

Files... :l
Import File List..
Edit Configurations
Remove
SR
Create New Project..,
Add Existing Project... Sida

r““f:

Version Control System >

Make F7 routi

Compiie CTRLHF7.

Rebuild Al

Clean

Batch build... F&

Stop Build CTRUHNTERRUMPIR, Paatciol
t1al1z

Download and Debug CTRL+D

e S R S e N S

Options for node "MED-GLU K53 EI
Category: Factory Settings
General Options

CJC++ Cornpder
Assembler
Output Converter Setup | Dewiosd | Imsges | Exira Options | Phugine |
Custom Bulld
Build Actiores Diives F Runto
PE micro :J Irnen
Sirradstor
Angel
GDE Server
L8R ROM-monitor _I
J-Link /) -Trace =
TAR ROM-morito TI Stelaiz F DI
J-Linkf FTrace " _I
I Stellaris FTDI [
atragor S'F-LIHK
FE micry . .
RO T hitc-Pauty Dirivar
ST-LINK "
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Wiarkh.

Fie Edt Wew Project Took Window

G I

Help

JsY=2EN- IR =Y

h

BT |vonsscls

Flash Debug K40 ]" unsigmed int Fault:
Files ENES
BBHED—GLU K53... ~ e e P e PP R e
Cepp # Global Functioms
Ciclass
3 denvar
CIMED_KIOSK
LI pern .
Cysterup * forief This routine is the starting point of the application
Bl readme tt -
3 st * Epares Hone
A
# greturn Home
.
B PP PP PP PP PP
*® This fumclion intbtislises the systém, éndblées the rnterrupts and calls the
# application
LR e e R PR P P ] CELLE LD L TP DLy L

8. The project will compile automatically and load into the MCU. The debugging session will
start, like is shown in the image below.

% 18R Embedded Workbench IDE

Fie Edit Wiew Project Debug Disassembly JTAG Tools tindow Help
= - = aom
D2E@ & & el | Fl4 Y2 nEe® @b HES kb
: e
Z2zsE222X
| Workspact LY | Main_app.c | SystemConfia.h
Flash Debug K40 ¥ unsigned int Fault:
Files | %2 B2
BEM. v B
+ Global FRumctions
"
s
+ Gname aain
.
+ @riet This routins is the starting point of the application
B
* @param None ?V¥eneer |
* 0:
< @retura Home 0:
* void mair
) o ) i
< This function initiclizes the system, cuables the imterrupts amd calls the
+ application
"
Init_
lﬂ(mm nainiveid) s
Init_Sysi); /% initial the system */ (VUSE
:
#if MiX_TIMER_DBJECTS 02
(void|TinerQInitialize (0} ; 0z
dendif [woic
{woid)Testhpp_Initi); /* Imiticlize the USE Test Applicatiom */ 0=
StartKeyPressSimulationTiner(); Start
0:
while {TRUE] 1Tate
{ ?main_0
Watchdog_Reset(]; 0
/% Call the application task #/ Te
Testhpp_Task(): s
0=
' static ve
’ {
y StartHKevE
# Local Functions Oz
, 0:
TinerOk_
MED-GLU K52 IFUI” | >|_I

|
£

*[ o
Mon Dec 05, 2011 15:32:58: Target reset

/& WMon Dec 05, 2011 15:32:59: There was 1 warning during the initialization of the debugging session.
Mon Dec 05, 2011 15:32:59: Preset breakpoint encountered.
Maon Dec 05, 2011 15:32:59

4

o [ TS

|tr 108, ol 1 [
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9. Disconnect the USB cable from the TWR-K53N512 board and close “IAR Embedded
Workbench IDE”. A window showing “This will terminate the debug session” will appear,
click “OK”.

N
Fie Edt View Project Debug Dissssesbly JTAG Teok Wrdiw Hel

D@ & @ melo o A4y v mE@eedh nEES|(» o
S 23 LEBEX
& o [mena
BE] Disassemb ~
BOM. v ponsasa . .o . — wssan o
o # Global Functions b
] . o 0
O poansan ‘ soana 0z
=] * Bnaze Eain 0z
[ - 0z
E # @orief This routine is the starting point of the spplication L
- 0
o * gparax Homa Weneer |
- [
= greturn e L]
- void mair
sasses see - psnn {
* Ihis fumction initializes the systes, enables the interrupts and crlls the
* application
PPy " " Py Tnit
et [laridepm 0
{
. (woic
Init_Sy=(); #* initial the system #7 L\ This vl terminate the debu session. o
0
#3f MAX_TIMER_DBJECTS L
[wodd ) TimerdInitialize(0) ; Cancel 0>
#endit (wolc
(void)Teathpp_Initi): /+ Initialize the USB Test | Dontshowsgan Py
StartHeyPressfisularionTimer(): Start
L]
while (TRUE} IWate
{ Prmpin_0:
Warchdsyg Resery) : 23
F* Call the application taak #7 Te
TeatApp Task (] s 0
0
¥ static ve
! {
Jannns . . StoxtieyE
Locel Punctions Oy
e " PPPRSRP PRV L3
TimerOL =
-
[MEDGLY kS 5ol Irl_I [« >

o T Al

Mon Dec 05, 2011 15:3258; Targetreset
&, Mon Dec05, 2011 153259 There was 1 waming dwing the inftialization of the debugging session.

Mon Dec 05. 2011 15:3259: Preset breakpoint encoentened.

Mon Dec 05, 2011 15:32:59: =
:I—I_'l:I
e =

o T =0 s T
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2.5 Loading software for TWR-MCF51MM and TWR-S08MM128 with

CodeWarrior

1. Connect an USB cable to the TWR-SER board to turn it on and an USB cable to the TWR-MM
Module.

2. Open “CodeWarrior Development Studio Microcontrollers V6.3”.

@Rmm cdmdmk”ujcwfnrmmmw.ewm
M) JavaMedia Framework 2.1.1e > [£] Welcome To MCUs ¥6.3

[ Textpad

) NetBeans »
) 720 »

=4 Tonar 3

3. Close the Startup window.
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Fla S Vew Seowch Project Processor Expert  Device Intislzation  Window  Help

DEFEH o xBRAAIADSWZEIER

~ freescale

4. Go to Menu->File/Open and open the project file for the MED-EKG board with file extension
.mcp. It can be found on the folder “MED-EKG” after uncompressing the file “AN4323SW.zip”
downloaded from Freescale webpage. Project for MC9S08MM128 is in the path “MED-
EKG\SW for MM devices with FIR\ECG for SO8MM\Ecg for SOBMM.mcp” and for
MCF51MM256 in “MED-EKG\SW for MM devices with FIR\ECG for MCF51MM\Ecg for

MCF51MM.mcp”.

Freescale CodeWarrior

Ed: View Search Project Processor Expert Device Initislization !
Sanp D ' EE 8 K&
New Text File Ctr+N .
Find and Open File...  Ctr+D
Close Gtrl
SavVE Ctrl+5
Saye Al Ctri45hiftt+S
SaVE RS,
Save B Copy A5,
it
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5. Make sure the option Open Source BDM is selected for debugging.

Freescale CodeWarrior

Fle Edt View Search Project Processor Expert Device Initislization ‘Window
i =02 IGECEFANYEEE ALE.E "IN
S

_tor_S08MM mcp |

HECS08 FSL Open Sowece BDM = ﬁ B ¥ ql

Full Chip Sirmulation
EiE bdudul

Code | Dats
= OUICES 0 0
¥ EiJapp 0 o
*  H{Jclas 0 i
¥ @ diver 0 i
FH Inchides 0 i
w @] Libs 0 0
« #{] Project Settings 0 0

6. Press the debug button to automatically compile and load the program into the MCU.

Fle Edt View Seach Project Processor Expert Device Intisization Window Help

DEGE 2 - <A AR AN R AEER
=i

Sor_SOSMM mcp I

||m5meaou:]a PV GlEl

Fles | Link Order | Targets |

¥ | Fie [ Code | Doa & ||
« 553 Souces 0 0« 2
v ®Qx 0 0« o
v @m0 cles 0 0+«
v  ®(Qdiver 0 0« o

# 2 Inchudes 0 0
v Bl 0 0
3 (2 Project Settings 0 0« o

7. If awarning like in the following image appears, mark “Do not display this message
anymore for this project” then click “OK”.

LOADER WARNING x|

The debugger is going to mass erase the non
volatile memory (eeprom and flash] of the

[ ok ][ b |

™ Do not display this message anymore
for this project.
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8. When the program has loaded successfully into the MCU, close the “True-Time Simulator &
Real-Time Debugger”, “Freescale CodeWarrior” and disconnect the USB cable from both the
TWR-SER and MM board.

2.6. Installing Graphical User Interface (GUI)

Next steps must be followed in order to install the Medical GUI on your computer:

Note: All the required software described below can be also found on the Required PC Software
section on the suitcase DVD.

Note: Preloaded firmware does not support MED-STETH

Get started!!
Read the Quick —
Start Guide

Downloads @

| Preloaded firmware for TWR-K53N512

Required PC software

PC Software

1. Download the Medical GUI from the Freescale website. It can be found searching for
“Graphic user interface installer for use with software included in App Notes”

Search | Graphic uger interface installer for uze with softwa n Help

+ Graphic user interface installer for use with software included in App Motes Bookmark Results

Graphic user interface installer for use with software included in App Notes @p) iy
Graphic user interface for use with software included in App Notes

K70 : Low-Power MCU with Floating Point Unit, Graphic LCD, Ethernet, USE, Encryption and Tar
The Kinetis K70 ARM Cortex MCU family from Freescale

- [
LAFCEARARN « ElawviaTM 27 kit FaldCirag VA Biceacanteallaes (AW S92

L/
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https://www.freescale.com/webapp/Download?colCode=MEDICAL_GUI_INSTALLER&appType=license&location=null&fsrch=1&sr=5

2. Download and install the latest version of Java JDK on your computer. It can be downloaded
from Oracle® Web Page.

iﬁ_% Java(TM) SE Development Kit 6 Update 26 - Setup

Welcome to the Installation Wizard for Java™ SE Development Kit 6 Update 26

This wizard will guide you through the installation process for the Java SE Development
Kit 6 Update 26.

MNext = Cancel |

I:.‘_:“ Java Setup - Progress

Installing Java

This may take a few minutes

Now you can have a full-featured office suite that’s
compatible with Microsoft Office for free!

» Powerful, integrated set of word processing, spreadsheet, presentation, drawing
and database applications

* Reads, edits and saves Microsoft Office files

* Supports over 70 languages and Solaris, Windows, Linux and Mac operating systems
* Uses industry-standard, open file format (OpenDocument) as its default file format

* Built-in, one<lick PDF export

E ET E g o ﬁ OTp?;(’)ffice.org

3. Download and install the latest version of Java JMF on your computer. Again, it can be
downloaded from Oracle® Web Page.

L/
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Choose Destination Location x|

Setup will inztall JMF in the following folder.
To install ta thiz folder, click Mext.

To install to a different folder, click Browse and select another
folder.

“Yiou can chooze not to ingtall JMF by clicking Cancel to exit

Setup.
Deztination Faolder
’7E:‘\F'mgram FileshJMF21 1e Browse... |

¢ Back I et » I Cancel |

Setup Complete

Setup has finished copying filez to your computer.

Before yau can use the pragramm, you must restart Windows ar
pour computer.

' “Yes, | want ta restart my computer now.

= Mo, | will restart my computer |ater.

Remove any disks from their drives, and then click Finish to
complete setup.

¢ Back I Finigh I

4. Execute medical_gui_setup.exe.

w» medical_gui_setup.exe
o= Medical GUI 2x Setup
e

” Freescale Semiconductor
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5. Ifa security warning like the one shown below appears, just click on “Run”.

Open File - Security Warning

The publisher could not be verified. Are you sure you want to
run this software?

Mame: Medical GUI V1-0.exe
Publisher: Unknown Publisher

Type: Application
From: D:'Profilesib35902\My Documentsarchivos Freesc...

[ Bun i [ Cancel

Always ask before opening this file

publisher. You should only run software from publishers you trust.

@ This file does not have a valid digital signature that verfies its
How can | decide what software to un?

6. In the first screen of the installation process, click on “Next”.

@ Install g Freescale Medical GUI

Welcome to the Freescale Medical GUI
Installation!

Thiz setup program will install Freescale Medical GUl on your
computer. Click Cancel if you do not want to install this application.
Click Mext to continue the installation.

« WARNING: This program iz protected by international copyright law
‘W and treaties.

Unauthorized reproduction or distribution of this program, orany
portion of it, may result in severe civil and criminal penalties and will
be prosecuted to the mazimum extent of the law.

Createlnstall Free

| nex> ]’ Cancel

L/
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7. If you already installed Java JDK and Java JMF, ignore the Readme screen and click on
“Next”. Otherwise cancel the installation and refer to steps 2 and 3.

© Installing Freescale Medical GUI

Readme

Please read the following information.

Important!!!

This Graphic User Interface (GUI) requires Java to be installed on your computer.
Any version of Java 1DK and Java JMF must be installed on your computer before
continue with the GUl installation. Plase be sure that you have already installed all
the required lava Packages.

|— Createlnstall Free

’ <Back ] |_ MNext = J [ Cancel ]

8. Take your time to read the license agreement in the next screen. If you accept all the terms
exposed, select “I agree with the above terms and conditions” and click on “Next”.

© Installing Freescale Medical GUI

License Agreement

To proceed with the installation, you must accept this License Agreement.
Please read it carefully.

Freescale is not obligated to provide any support, upgrades or new
releazes of the Software. Freescale may make changes to the Software at
any time, without any obligation to notify or provide updated versions of
the Software toyou. Freescale expressly disclaims any warranty for the
Software. The Software is provided as is, without warranty of any kind,
either express or implied, including, without limitation, the implied
warranties of merchantability, fitness for a particular purpose, or
non-infringement. You assume the entire risk arising out of the use or =
performance of the Software, or any systems you design using the software

(if any). Nothing may be construed as a warranty or representation by

Freescale that the Software or any derivative work developed with or

incorporating the Software will be free from infringement of the

intellectual property rights of third parties. In no event will Freescale

be liable, whether in contract, tort, or otherwise, for any incidental,

special, indirect, consequential or punitive damages, including, but not

[

£

IDI agree with the above terms and cond itinnsél

Createlnstall Free

L/

L 4
R/ d Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
- [fJreescaie

semiconductor service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2011.

40



9. Select the desired destination folder or leave the default path and click on “Next”.

© Installing Freescale Medical GUI

Destination folder
Zelect a destination folder where Freescale Medical GUIl will be installed. 4]

Setup will install files in the following folder.

If you would like to install Freescale Medical GUI into a different folder then click
Browse and select another folder.

Destination folder

C:\Program Files\Freescale\Medical GUI

Space required: 5.57MB

Space available: 23.21GB

[ <Back ] | Hext= | [ Cancel

FREESCALE SEMICONDUCTOR <R>»
2884-2811

I E SRS SRR EEEEEEEE
IEEEEEE RS EEE SR RS

This program will copy the required files for running the Freescale
Medical Kiesk GUI. Before you run it you must he sure that you have
lalready installed any version of Java JDK and Java

1 file{s) copied.
1 file{s> copied.

Directory: C\Program Files\Freescale\Medical GUI
File: comm.jar

L
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11. After the installation is complete, click “Finish” on the last screen.

© Installing Freescale Medical GUI

Freescale Medical GUI has been successfully

g installed!

Click Finish to complete the installation.

Createlnstall Free

Finish

12. A shortcut must appear in the Desktop and the menu programs.

-

i
MEdiea G U

2.7. Installing Virtual Com Port Driver

Once the GUI has been installed and software downloaded to the microcontroller, the Tower
System Medical Demo is ready to be connected.

Connect the TWR-SER to the host computer as follows:

L/
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The demo is recognized as a Virtual Com Port:

¢

i) Found New Hardware * 1) Found New Hardware |*

JM CDC DEMO Virtual Com Port

The driver must be installed following next steps:

At the “Found New Hardware Wizard” screen, select “No, not this time”, and click “Next”.

L/
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for cument and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site (with your permission).

Read our privacy policy

Can Windows connect to Windows Update to search for
software?

() Yes, this time only

(") Yes, now and every time | connect a device

Click Mest to continue.

This wizard helps you install software for:

Virtual Com Port

f;-:j If your hardware came with an installation CD
g2 orfloppy disk. insert it now.

‘What do you want the wizard to do?

() Install the software automatically (Recommended)
| (%) Install from a list or specific location (Advanced)

Click Mext to continue.

[ < Back “ Next ][ Cancel l

In the next window, click “Browse” and select the following folder: C:\Freescale\Medical

GUI\Drivers\x32 or x64 depending on your Windows OS.

L A
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Hardware Update Wizard

Please choose your search and installation options.

(@ Search forthe best driver in these locations.

|se the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[] Search removable media floppy, CO-ROM..)
Include this location in the search:

C:Freescale\Medical GUIDrivers 32|

() Dont search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ]I Mext > I[ Cancel

If you see the following dialog box, click “Install this driver software anyway”.

@ Windows Security

.;};-:;. See details

(f" Windows can't verify the publisher of this driver software

< Don't install this driver software

You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

L/
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The computer installs the proper driver:

Found New Hardware Wizard

Please wait while the wizard installs the software.__

3 Virtual Com Port

Py = 7

Usbser sys
To CHWINDOWS'system3IZ\DRIVERS

(FESSERRRRRRR NN NRRRRRRRRRRRRRE)

[
o1}
=}
o

< Back Mesd >

Click “Finish” to complete the installation. The next message will appear:

j{_j Found New Hardware ._]

Your new hardware is installed and ready to use,

L/

L 4
R/ d Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or
- [fJreescaie

semiconductor service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2011.

46



3. Running the demo

1. Once the microcontroller is programmed and the TWR-SER module is connected to the computer
via USB, the next step is to connect the electrodes. In this case, we use the Welch Allyn® ECG
Lead Wires, although it is possible to use the embedded electrodes or build your own leads, as
mentioned before.

'i ) Black electrode - Left abdomen

@/\‘ Red electrode -Right upper chest

yoo

\_/ White electrode - Left upper chest

L/
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, Black electrode - Left abdomen
\, Red electrode -Right arm

‘ ) White electrode - Left arm ﬂ

2. Press the reset button on the microcontroller board. When the demo is used for the first time, you
have to install the driver for the USB CDC Virtual COM. The default path for the driver is:
c:\Program Files\Freescale\MED-EKG\Driver\.

3. Open the Windows Device Manager and search for the port assigned to the USB CDC virtual
com. This information is requested by the GUI.

4. Open the graphical user interface (GUI). It will ask for a port number, obtained in step 3. Select
the correct port and click on the OK icon.

Port Chooser x|
Serial Ports |E(H5 b

Your choice: COMS

OK

5. The main screen of the GUI appears. Make sure that Caps Lock key is not activated on your
keyboard and press Shift + D. This will start the GUI doctor mode.
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Medical GUI  Version 1.0

Press D to enter to Doctor Mode

<.

" freescale” | medicalKiosk

semiconductor

Slide your ID card

il 17 () B[O [Y [

6. Inthe doctor mode screen, select the ECG option.
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7. Pressthe “ECG” area. The ECG signal will start being displayed. Wait for the signal to stabilize.
You can see the electrocardiogram signal and the heart rate as well.

8. The ECG parameters and the graph are shown on the GUI. The following figure is an example of
the results of a ECG test.
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ECG signal
easurement

IMPORTANT: The results of the test cannot be used with diagnostic purposes. This is only a
demonstration of Freescale products and platforms, and the results must be interpreted by a

healthcare professional. For medical assistance please visit your regular doctor.
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Appendix A. Frequently Asked Questions (FAQs)

1- Where can I find the necessary software for the MED-EKG demo?
The software can be downloaded from the Freescale Webpage.

2- Can I use the MED-EKG demo to diagnose heart diseases?
No, the results of the tests are not to be used on diagnosis. You have to consult a
professional healthcare provider.

3- What canIdo ifI don’t have EKG electrodes?
You can use the embedded electrodes integrated on the MED-EKG board. Refer to
MED-EKG User Guide for instructions on how to do that.

4- Is it possible to sell this product with my own brand?
No, you have to make some changes to the demo in order to obtain clearance from
federal institutions such as FDA to sell this.

5- Are there any gerbers, schematics and Bill of Materials available?
Yes, the files can be used for designing your own prototype.
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Appendix B. Common issues

Possible Solutions

Signal appears on the bottom of the GUI and without
heartbeat pulses

Signal is unstable on the GUI and it doesn’t have a baseline

1. The AFE board has

a deficient
connection with the
MCU board. Make
sure that the
headers have a
secure connection.

The system is very
sensitive to

movements, causing
the signal to move
up and down. Keep
quiet and do not
move during the
test.

L/
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Signal appears upside down on the GUI

The signal is very small

The GUI shows only a horizontal line

The electrodes are
not connected in
the correct order to
your body.
Electrode with
black wire must be
connected to your
abdomen. (See
section 1.1, step 6)
The wires are not
connected in the
correct order to the
MED-EKG board.
Black lead must be
connected to the
middle pin. (See
section 3, steps 5, 6
and 7)

The signal starts
with low amplitude
and the demo
adjusts the gain
automatically. Wait
a few seconds for
the signal’s
amplitude to
increase.

Your body/skin
might have very
high impedance.
Try changing red
and white
electrodes to your
chest.

One or more of the
electrodes are not
connected. Make
sure that the three
electrodes are

2" freescale
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connected.

2. The electrodes have
not a good contact
with the skin. You
might need to
replace the
electrodes if the
glue is insufficient.

3. One or more of the
leads are not in
contact with the
connector on the
MED-EKG board.
Make sure all the
wires are properly
connected.
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Information in this document is provided solely to enable system and software
implementers to use Freescale Semiconductors products. There are no express or implied
copyright licenses granted hereunder to design or fabricate any integrated circuits or
integrated circuits based on the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to any
products herein. Freescale Semiconductor makes no warranty, representation, or
guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor assume any liability arising out of the application or use of any
product or circuit, and specifically disclaims any liability, including without limitation
consequential or incidental damages. "Typical" parameters that may be provided in
Freescale Semiconductor 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 Semiconductor does not convey any license under its patent
rights nor the rights of others. Freescale Semiconductor products are not designed,
intended, or authorized for use as components in systems intended for surgical implant
into the body, or other applications intended to support or sustain life, or for any other
application in which failure of the Freescale Semiconductor product could create a
situation where personal injury or death may occur. Should Buyer purchase or use
Freescale Semiconductor products for any such unintended or unauthorized application,
Buyer shall indemnify Freescale Semiconductor and its officers, employees, subsidiaries,
affiliates, and distributors harmless against all claims, costs, damages, and expenses, and
reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury
or death associated with such unintended or unauthorized use, even if such claims alleges
that Freescale Semiconductor was negligent regarding the design or manufacture of

the part.

RoHS-compliant and/or Pb-free versions of Freescale products have the functionality and
electrical characteristics as their non-RoHS-complaint and/or non-Pb-free counterparts.
For further information, see http://www.freescale.com or contact your Freescale

sales representative.

For information on Freescale's Environmental Products program, go to
http://www.freescale.com/epp.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.
© 2011 Freescale Semiconductor, Inc.
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