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1 Introduction

The Freescale MMA955xL Xtrinsic family of devices
arehigh-precision, intelligent accel erometersbuilt onthe
Freescale ColdFire version 1 core.

The MMA955xL family’s microcontroller core enables
the development of custom applications in the built-in
FLASH memory. Programming and debugging tasks are
supported by Freescale’'s CodeWarrior Development
Studio for Microcontrollers (Eclipse based IDE).

The MMA9550L/MMA9551L firmware platformis
specifically designed to ease custom application
integration. Building custom applications on the built-in
firmware platform provides an organized and more
code-efficient sensing system to monitor devel opment
tasks, which reduces the application development cycle.

This document introduces the code architecture required
for creating a custom application, the instructions for
binding it with the Freescale firmware platform, and the
available tools that support the custom application
development on the MMA955xL family of devices.

© 2012 Freescale Semiconductor, Inc. All rights reserved.
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2 Architecture

2.1  Top-level diagram

Custom applications are built on top of the Freescale firmware platform. The organization of the
architecture is shown in Figure 1.

Custom | Custom Custom | .. ... Custom
application 1 application n application 1 application n
Application table 2 =~ [ | ==xx- Application table 4

1L 1L

Freescale firmware platform (Application table 1)

Figure 1. Architecture of custom applications and Freescale platform binding

At power on or reset, the Freescal e bootl oader searches for application tablesin the FLASH memory. The
bootloader recognizes the start of an application table by the special value 0x9550CODE at a 512 byte
device FLASH page boundary. The Freescale applications are in one application table, and up to three
additional custom application tables can be included. For the same reason, users can stack up to three
FLASH custom imagesin the custom FLASH.

To assist userswith their applications devel opment, the MM A 955xL templateisavailable on the Freescale
website. Additional details are available in Section 3.1, “MMA955xL template,” on page 6.
Corresponding to this block diagram, the source and header files of the MMA955xL template are
organized in the sameway. Thistemplate supportsall MMA955xL family devices except the MM A9559L
device which hasits own template. The custom applications program islocated in the CustomAppx.c and
CustomAppx.h files. The code to combine all custom applications resides in main.c and main.h files.
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CustomAppl.c| ... CustomAppN.c CustomAppl.c| ..... CustomAppN.c
CustomAppl.h CustomAppN.h CustomAppl.h CustomAppN.h
- 3 - 3 - 3 - 3
< < < - >
Main.c (in Sources folder) || 77 Main.c
Main.h (in Project_headers folder) Main.h

For first image, use CodeWarrior or S19 programmer.
For additional images, use S19 programmer to load.

Header files (in Project_Header_Firmware folder)

Figure 2. Project files in architecture drawing

Users can program theinitial custom image into aMMA955xL device using CodeWarrior. Each
CodeWarrior project should contain only one application table. For information about programming
multiple custom images to the MMA955xL FLASH, please refer to the MMA955xL application notes at
http://www.freescal e.com/webapp/sps/site/prod_summary.jsp?code=MMA9550L .

2.2 Memory space

2.2.1 FLASH

MMA955xL family devices have atotal of 16K FLASH memory. The FLASH contains 32 pages;, each
page sizeis 512 bytes. The space is shared between the user application space, which occupies the top
region of the FLASH, and the Freescal e applications and infrastructure, which occupy the bottom region.
The actual number of bytes varies, based on the device, as shown in Figure 3.
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MMA9550L MMA9551L

Address
0x00003FFF
Customer Flash
Customer Flash available
available
0x00002E00
0x00002600
MMA9551L
MMA9550L Freescale
firmware
Freescale
i platform
firmware
platform
0x00000000

Figure 3. FLASH memory allocation

The memory space on the upper FLASH region is available for customer use. MMA9550L devices can
accommodate 6656 bytes of customer code, and MMA9551L devices can accommodate 4608 bytes of
customer code.

By default, the customer code starts at the first byte of the customer FLASH region. This value can be
changed in the linker file Project.lcf. To modify the start address, if necessary, it isimportant to start the
custom application on the page boundary to ensure that the code is recognizable to the Freescale
bootloader.

2.2.2 RAM

MMA955xL family devices contain 2K RAM shared between the Freescal e applicationsand infrastructure
and the user applications. Spaceis allocated from the top of the RAM down, beginning with the Freescale
stack space, followed by the user stack space, the user heap memory and then the Freescal e heap memory.
Both of the stacks are 192 bytes deep. The user heap memory size depends on the device. MMA9550L
devices have 576 bytes of user memory; MMA9551L devices have 452 bytes. The size of the heap and
stack isillustrated in Figure 4.

Building Custom Applications on MMA9550L/MMA9551L, Rev. 0

4 Freescale Semiconductor, Inc.



Address
0x00800800

0x00800740

0x00800680

0x008004B8
0x00800440

0x00800000

MMA9550L MMA9551L
Freescale Freescale
stack stack
User User
stack stack
User User

memory
memory
(heap) (heap)
MMA9550L MMA9551L
Freescale Freescale
platform platform
memory memory

Figure 4. RAM memory allocation

When planning the memory space of their code, users need to understand that the RAM spacefor variables
is assigned based on the variable's definition. The CodeWarrior compiler assigns local variablesto the
stack space, which does not store the variable content after exiting. In order to preserve the variable
content, users must allocate these variables into the heap by calling the Freescale API function

request _ramptr ().

Users must not use global variables nor static variables. These variable
types are not supported and will corrupt the firmware’'s normal operation.

Memory allocation detailsare covered in Section 4.2, “ Define RAM memory for custom applications” and

NOTE

inthe MM A955xL Software Reference Manual.
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3 Tools to build custom projects

NOTE

The term Function Block Identifier or FBID asreferenced in this document
has been changed to Application Identifier or APP_ID. The user interface
illustrated in this document has not been updated to reflect this change.

3.1 MMA955xL template

The MMA955xL template project is available to download from the Freescal e website and can be used as
astarting point for MMA9550L and MMA9551L custom application development. A different template
isavailable for MMA9559L .

This template project contains one application that reads the accel erometer data, the use of this data and
the gesture function status. It toggles GPIO7 pin at 24.4 Hz when certain conditions are met. Thistemplate
also includes the power consumption level, event FIFO and data FIFO setups.

The following section lists the steps of how to use this template, including download, importing and
exporting the template, modifying code if necessary, building the template, and downloading and
debugging the code.

3.1.1 Download the template

The MMA955xL template is available here:
http://www.freescal e.com/webapp/sps/site/prod_summary.jsp?code=MMA9550L

Building Custom Applications on MMA9550L/MMA9551L, Rev. 0
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3.1.2 Import the MMA955xL template in CodeWarrior IDE
1. Open CodeWarrior 10.1 ID and create a workspace for the program.

® Workspace Launcher

Select a workspace

CodeMarrior Development Studio stores your projects in a folder called a workspace,
Choose a workspace Folder to use For this session,

Click Browse

Workspae: | L H Browse...

Select Workspace Directory

Select the workspace directory to use,

|:|Llset

® Workspace Launcher

Select a workspace

[# 1) Start Menu »
) Templates T CodeMarrior Development Studio stores your projects in a folder called a workspace,
3 Choose a workspace Folder to use For this session,
® [ Tracing
=) wotkspace
Pt 2 Warkspace: |D:\Proﬁles'l,RXTDlﬂi,workspace V| [ Browse. ..
< i &

3 o workspace
Folder: | [Juse this as the default and do nat ask again

Make Mew Folder O l Cancel I

Click OK
Select or create workspace

directory and click OK
Figure 5. Create a workspace

2. Open the workbench from the welcome page

CodeWarrior

Development Studio

41 New Project Wizard What's New Product |
W4 Example Projects 7 Web Resources Soricn P
“u Tutcrials

Click ‘Go to Workbench’

* Project Importer

Figure 6. Welcome page link to “Go to Workbench”
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3. Click on the C/C++ button on top right corner to view the project. The aternative to call C/C++
perspective is Menu > Window > Open Per spective > Other... >C/C++.

¥ C/C++ - CodeWarrior Development Studio

File Edit Refactor Mavigate Search Projsct  Profiler Run 0000 - Processor Expert  \Window  Help
1= & I F--W- ig-e 6@ b - B -0~ G- & - B | FE oo |
) Codewarrior Prajects = i 1 =052 outin 32 ~_ @ Make | — O
= An outling is not available.
HIE
Bl Bl Click on ‘C/C++’
File Mame = Size | Type

Perspective

[Z0 problems 52 - 5] Tasks | Bl Console| = Properties ¥ =0
Oitems
Description = Resource Path Locat... | Type
£ | 2
o : | E e & @

Figure 7. View the project using the C/C++ perspective

4. Import the MMA955xL template by choosing Menu > Files> Import.

2 ciC++ - CodeWarrior, Development Studio

File Edit Refackor Mavigabe Search Project Run Profiler  PEMicro - Processor Expert  ‘Window  Help
Mew Alt+Shift+M - i EY - iE‘!} - @ : T o %&Debug |C,|’C++ |
Open Path... Chrl+Shift+a s o —
Open File...

|

Open the template by choosing
Menu > File > Import

& | Refresh FS

Conwert Line Delimiters To L4
Switch Workspace 3
Restart

t_1 Impork...

£ Export...

1 main.c [MMAIS51_TemplatefSources]
Z main.h [MMAISS1_Template/...]
3 mmas550.h [MMASSS51_Template/...]

Exxit

Figure 8. Import the MMA955xL template
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From the Import/Select dialog, choose General > Existing Projectsinto Workspace > Next.
From the Import/Import Projects dialog, choose Select archivefile.

Click Browse to location of the saved template.

From the Import/Select archive dialog, select MM A9551 Template.

Click Open to select the MMA9551 Template to be visible in Import Project.

© © N o v

Select

Create new projects From an archive File

Choose “Existing Projects”

Select an import source:

| type filker text |

ey — Select archive files

@; Archive File _
IBAE cisting Projects inko Wo 15 CE
(7, File System Import Projects

+..E=, Preferences Select a directory to search For = 4 cclipse projects, [ Cllck B rOWse
B = CIC++
(-2 CodeMWarrior
-2 Cvs () Select toot directory: |

= Run/Debug

#) Select archive File: |

Projects:
SRR Select archive containing the proje
5 Look. 7_MMAg55T E
G = @ e Select MMA9551 Template
- :JJHeadEr _Files.zip
i E} :QMMA9551 _Customer. zip
My Pegent | UMMAISS1_Template(1st_r- e
Documents | CIMMASSS1_Template(d .ay).zip
— CIlMMASSS1_Templatelyvl).zi
L =1 1139551 Template(
Desklop .
Click Open
o) U =
My Documents
by Cumpulel J
B32593-12
i File: name: |MMA9551_TemplatE[v1 “Bluelibris]. zip v [ open |
My Metwork, Files of bupe: |*.|ar,‘.zlp,".tar,‘.lar.gz,*.lgz - ‘ I Cancel I

Figure 9. Choose the MMA955xL template
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10. Click Finish to complete the import and open the MMA9551 Template project.

BEE

Import Projects

Select a directory o search For existing Eclipse projects,

() Select root direckory: |

f Browse. ..

(&) Select archive File:

| \Freescale\1_EVEVWCodel7_MMASSS1 Examp

Projects:

MMASSS]_Template (MMASS51_Termplate)

Select all
Deselect All

Click Finish

[—::J:]

I

[ Finish Cancel ]

Figure 10. Complete the MMA955xL template import

11. Export the project, by choosing Menu > Files > Export. Choose General > Achieve to save the
project in .zip or .tar format.

3.1.3

If building projects for MMA9551L devices, nothing needs to be changed. If MMA9550L is the target
device, because of the built-in differences between MMA9550L and MM 9551L, users need to modify the
Project.Icf and application codes. See Table 1 for details.

Code modifications based on the device

Table 1. Differences between MMA9550L and MMA9551L

Iltem MMA9550L MMA9551L Impact File
FLASH available space 6656 bytes 4608 bytes Project.lcf
RAM available space 576 bytes 452 bytes Project.lcf
Gesture functions with No Yes application codes
Freescale applications

3.1.31

Modify the application code

According to Table 1, MMA9550L devices provide more custom memory space compared to the

MMA9551L. The MMAO9551L gesture functions include portrait-landscape, tap, high-g / low-g, and tilt
applications. Users need to comment out the code referring to these gesture applications. The code resides
in CustomAppl.c.
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3.1.3.2 Modify the Project.Icf file

Project.Icf isthelinker filethat tellsthe linker where to place the user memory alocation for both FLASH
and RAM. It residesin the folder Linker _Files underneath the Project_Settings folder.

The beginning section of the linker file Project.Icf is shown in Example 1. The“#’ symbol isinterpreted
as acomment marker by the linker. Note thereisno “#’ before the memory definitions for MMA9551L..
Removethe“#” signin front of the MMA9550L memory section to enable the compiler to successfully
compile for the MMA9550L, and comment out the MMA9551L memory section to disable the
compilation for MMA9551L. The results are shown in Example 2.

Example 1. Project.lcf for MMA9551L

# Menory ranges

MEMORY {

# code (RX) : ORIG N = 0x00002600, LENGTH = Ox00001A00 # Use this |ine when using MVA9550L
code (RX) : ORIG N = 0x00002E00, LENGTH = 0x00001200 # Use this |line when using MVA9551L

ram (RW) : ORI G N = 0x00800440, LENGTH = 0x00000000 # 0 RAMspace for G obal or static variables
}

Example 2. Project.Icf after modifying for MMA9550L

# Menory ranges

MEMORY  {

code (RX) : ORIG N = 0x00002600, LENGTH = Ox00001A00 # Use this |line when using MVA9550L

# code (RX) : ORIG N = 0x00002E00, LENGTH = 0x00001200 # Use this |ine when using MVA9551L
ram(RWK) : ORI A N = 0x00800440, LENGTH = 0x00000000 # 0 RAMspace for d obal or static variabl es
}

3.14 Build the project

To set up the build configuration and build the project, please use the following steps.
1. Select the project to be built from the CodeWarrior Project viewer.
2. From the main menu, select Project > Propertiesto open the build configuration.

bment Studio

Selectthe project from

o o h REEEEES Fun Profiler Processor Experll  Window Help
CodeWarrior Projects _ : S
s o O K- W~ %5 pebua |0 orc+ |
5 o Q - Close Project S g
z L
b g Build &ll Crrl+B = o - =
2| Code'Warrior Projects 23 Build Configurations » 8 || B= outlin 2 (@) Make ||
Build Project .
|13, i it ' From the main menu, select
: Clean... . )
£ & & [Fie Home Build Autmatically Project > Properties
ile Mame j Make Target 3
21 _Template : Generate Processor Expert Code
o i = Generate Makefiles Crrl+6
ﬁ analysis_cfvi_set 2 KB Zhange Device/Connection
?’,}Er Binaries
| [l Includes
= Project_Headers_
= Lib

= MMASSE0_Intern:
(2= Project_Headers

| = Project_Settings
= Sources

HEHEREEEE

Figure 11. Open build properties
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Choose C/C++ Build > Settings in the left menu, to open the settings configurations.

Under Tool Settingstab, select ColdFire Linker > Input and enter the entry function name
prepended withan*_". Confirm that the program entry point is sent to the first function you want

to run at runtime. In the MMA955xL template, thisfunctionisuser _app_i ni t ().
5. Click Apply to activate the changes.

2 properties for MMA9551_Template

Settings

[tvpe Fiter et

Resource

= Clc++ Buld
* Bulld Variables
- Discovery Options
* Environment
| Settings
G

Do Chan Edtor
B Cf++ General
Code Style
Documentation
File Types
Indexer
Language Mappings
Paths and Symbols
Linked Resources
Project References
Ref actoring History
Resource Filers
RuniDebug Settings

(]

Select C/C++ Build > Settings

_anfiguration; | MMAg550_Intermal_Flash

Select ColdFire Linker > Input
| [Manage Configrations...]

(% Messages
(2 Librarian
- Burner
[ General
= 3 ColdFire Linker
(2 mnput
o Generdl
(2 output
=83 ColdFire Compiler
2 Input
(2 Warnings
(2 Optimization
2 Processor
- Language Settings
83 ColdFire Assembler
2 Input
2 General
= 1 ColdFire Prepracessor
(2 Preprocessor Settings
[= 5} ColdFire Disassembler
(2 Disassembler Settings

|Lw'\kr

crror Parsers | Buid Tool Yersions

5 Tool Settngs | 2 puidstops | 1 ouid vt | i =
[ coldrirs cPU [no stane stdib)
& oabugang Enter the name of one of

the user code functions and

<ue (lef) | ${ProiDirPath} fProject_Settings/Linker Fi-
wry Point: | _user_app_init
J

prepend with an underscore

‘ Ubrary Search Paths {-L+pathy

Library Files (-1+file)

1
Click Apply

Force Active Symbols:

|

Restore Defaulks Apply

Figure 12. Set entry point function
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6. Set compiler options. From the Tools Settings tab, select ColdFire Compiler > Processor.
7. Inthefields on the right, confirm the following settings:

— Struct Align(-align) is set to byte

— Code Model is set to Near Relative (pcl6)

— DataModel is set to Far (32 bit)

— Hoating Point is set to Software

8. Disablethe .sdata by entering “0” in the text box next to Use .sdata/.sbiss for (byte in integer
between -1...32K).

9. Click Apply.
10. Click OK to exit the build configuration window.

Select ColdFire Compiler > Processor

= Properties for mma9551_example_project

type Filker text Settings

Resource
Builders S .
= qc;fl::.lld. ’ Configuration; | MMASSS0_Internal_Flash Set the a]lgnment / ptr models
uild atisbles
Discovery Options
Environment
Settings
Tool Chain Editar
[ CfC++ General
Linked Resources
Processor Expert
Project References
Resource Filters

i$ Toal Settings __._-5;" Build Steps - |n_|'ﬂ Binary Parsers | @ Error Patsers | Build Tool Versions

é} ColdFire CPU agn {-align

ﬁ,—?’ Debugging

ﬁ—” Messages

2 Libratian Jata Model
=B Burner

byte v
2 Model Near Relative (pcl6) v
Far (32 bit) v

Software La

) Floating Point
RunfDebug Settings L [ General
(=5 ColdFire Linker [ a6 stack Frames (-a6)
(2 mput [CIPoal sections (-poal)

I:%.: etor [[lzenerate Cods for Profiling (-profile) Disable . Sdata

= Output s -
| 003 ColdFire Compler [Position-Independent Code {-pic)

% Input [Position-Independent Data (-pid)
g Warnings [register Colaring {-coloring)
T
% Cptimezation [ instruction scheduling {-scheduling)
k] Processor
(2% Language Settings [ Pesphols (-peephole)

=5 ColdFire Assembler Use .sdataj.shiss for (byte ininteger between -1..32K) D

& Click Apply

2 General

(=5 ColdFire Preprocessar
g Preprocessor Settings

(=88 ColdFire Disassembler

(% Disassembler Settings

CIICk OK Restore Defaults | Apply
&

Figure 13. Set compiler options
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11. Under the CodeWarrior Projects tab, right click on the project, and select Clean Project on the

.= CfC++ - CodeWarrior Development Studio =] E|

File Edit Refactor Mavigate Search Project Run Profiler  FEMic Processor Expert  Window Help

N o i e F-NC- 8 - R B B %% Debug | Eg cic++ |
: L wi

nght CIICk on the prOJeCt il EEOutlin 2 @ Make | ‘='.E|.

An outline is not available.

z £y

T

Mew L4

File Marne =
= & MMASSEL_Template
= & MMASSS] Template 0 Into
@ analysis_cFvl_set Cpen in Mew Window

=] 9;&? Binaries
F el Includes
# [ Project_Headers_

Select Clean Project

E = Llib i5ass
" Indesx

[Z= MMASSS0_Inkern:

(= Project_Headers Build Configurations

[F [Z Project_Settings IMake targets 3

# = Sources

B=c = } )
5| “opy Eks El console | = Properties JIERemote Swstems == [ = |

Figure 14. Clean project

12. Right click on the project again and select Build Proj ect on the menu. The Build Project progress
bar will display until the project build is complete.

.= CIC++ - CodeWarrior Development Studio EmE [zl

File Edit Refactor Mavigate Search Project Run Profiler  PEMicr Processor Expert  Window  Help

i (! R g -G e &R B f§ %> pebug |Hg cic+ |
Ve ~ o~ - ¥ e

Right click on the project " = O](E=outn 13\ @wake | = O

An outline is not available.

e Select Build Project

File Mame Pew

DN o o Build Project dialog
= :cFl:st Open in Mew wWindow ShOWS the progreSS

ﬁ’“ analysis
=] ﬁ-.._b Binaries
# [l Includes
#  [= Project_Headers_

@ @&l Disassembls
. Inde:x 3

= MMARS50_Intern: - )

(2= Project_Headers Build Cor - gurations i “ Build Project

* [ Project_Settings
[* = Sources

- Building project...
)

(E=m ]

Invoking Command: C:\Program Files\Freescale\CWw MCU 10, 1gnuibintmake all

K Delete
Mowe. ..

RENSME?:. [Run in Background ] [ Cancel ] [ Details =

£y Import...
£ Export...
Add Files...

| &

"

i IMMASES1_Temple i Refresh FS : .

Figure 15. Build project
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3.1.5 Download and Attach

CodeWarrior 10.1 IDE uses two configurations to connect to the physical device: Download and Attach.
For those who have used CodeWarrior 6.3, these are equivalent to Connect and Hot Sync.

To be more specific, the Download configuration is used to program MMA955xL . It enables users to
connect to the device, erase, and reprogram the user FLASH region. Users need to make sure that they
don’'t proceed to debug the program directly after the download. MM A955xL devices need to first power
down and reset to make the downloaded code effective.

To ensure they are getting the expected behavior from MMA955xL devices, users should power down the
devices, then use Attach to connect to the devices to start their debug.

The Attach configuration is used to debug the MMA955xL.. It enables users to connect to an already
running device without having to reprogram the FLASH or reset the device.

3.1.5.1 Setup the download configuration

1. Open Debug Configuration from the menu and click on the arrow sign next to the Debug symbol.
2. Click Debug Configurations.

Select the prOJect

zarch Project Run  Prafiler Processar Expert  Window  Help

FEl A SRR AR A T KB .@ Q- B %5 Debug |[Fcjce+ |

2z Click on the arrow next |

Codewartior Projects 22 i &3 (®) Make: |
to the Debug Symbol 2 tu onfigar i = is not available,

LR

E 4 &2 | File Name

File M.
= & MMAISS] Template
@' analysis_cfv1_set ZKB
i‘; Binaries
H kit Includes . 5 5
3 @ priee eaiers. Click Debug Configurations...
-} - LI
H (= MMASS0_Intern:
4 = Project_Headers
#  [= Project_Settings
[# [= Sources

Size  Type

I"_ Problems 52 2 Tasks El console| = Propetties gﬁ Remoate Syskems BEY =0
|0 items
Description Resource Path Locat,.,  Type

{MMASSS1_Template : & id

Figure 16. Open debug configuration
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3. Inthe menu options on the left, double click CodeWarrior Download to create a new download
section in the left window. If the download section aready exists, click it to select.

4. Inthetop right Namefield, add _Download to the end of the configuration name.

5. Onthe Main tab, to select the project name from the list, click Browse.

6. Onthe Main tab, to select the application to download to the device, click Browse. Thisfile will
have the “*.elf” suffix.

7. After confirming your debugger is plugged in, on the Main tab under Remote system, click Edit
to set System.

8. Select your debugger model from the pulldown menu and click Apply for the settingsto take
effect.

Double click

COdeWaI’I’iOI‘ DOWnload Add“ Download” to the
to create a new download g end of the configuration name
section or choose the -
existing download section ™ Click Browse to select the Project
s X |5 e - S — and the Application to download
= =] Main 9= Arguments | %5 Debugger B Source P& Environmen | ] Common @ Trace and Pratile
fla =
Project: MMASSE1_Template Browse. ..
I fo I_&%a;m:glsos:1Ii?rgnr-||‘|2|aa‘:e,nownload I Application: | MMASSS0_Internal_Flash{MMaaS51_Template. elf [Search Project. . | [ Browse... | [ variables. .. |
Remote system
System: | =8= MMAS551_Template_MMAS550_Internal_Flash_PnE U-MultiLink. ~ MNew. ..
Click Edit to set the
Debugger type
Click Apply

Figure 17. Set download configuration
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3.1.5.2

Set the Download details for the debugger

1. Set System Type to the device the code will be downloaded to. Select MM A9550 in the pulldown
menu. The deviceislisted under coldfire, MCF51IMMA family.

= Properties for MMA9551_Template MMA9550_Internal_Flash_PnE U-MultiLink

System

System RSE system bype: Hardware ar Simulator

Farent profile: B32599-17

Description: | MMASS51_Template

Systerm type: MMASSE0

Connection name: | MMA9S51_Template_MMAISS0_Inkernal_Flash_PnE U-rultiLink

[ EX

~ Edit...

¥ coldfire. MOFs I
[ cofafire. MCESIMM
i 5 1 g

Connection bype:

Connection SyJ LIl
| cotfeMOREIQE

[Enable loogind ) copipe, mcrmzme

[ coldfire.MOREETN

Conneckion poj
F cotfire. MOESIIXS
3

Interface:

Compatible Hardware

Cyclone Pro Power Control (Yolkage --= Power-Ou

—— )

Port: USEL : USB-ML-12 Rev C (PESS1E Under “COIdere, MCFS]_M MA”
' select MMA9550

Figure 18. Set system type / device to download code to

2. Select the connection type from the pulldown menu. If your debugger is connected, CodeWarrior

will suggest the connection type.

3. Inthe Connection tab, Interface is updated automatically. If not, click Refresh to manually start a

debugger tool search.

4. Confirm it isthe correct debugger you are using and click OK to continue.

Description: Generated from pre-RSE Launch Configuration

System type: MMASSS0

v Edit...

Connection kype: | | PAE ColdFirs ¥1 MulblinkiCyclone Fro

[ Connection | sybtem || Advanced
[C1Enable Inagifa
Connecl tion ghrt and Interface Type
Interface: USE Multilink, Embedded OSEDM - USE Port
Corr _ible Herdware

USE1 : USE-ML-12 Rew C (PESS15214)

%) )

-

= Pro Power Control (Yoltage — Power-Out Jack)

Confirm
USB Multilink
is selected

Click OK

[ T

Figure 19. Set download tool

Building Custom Applications on MMA9550L/MMA9551L, Rev. 0

Freescale Semiconductor, Inc.

17



PR 4

5. Select the Debugger tab.

6. On the Debug menu, check the box to Stop on startup at Program entry point and click Apply.

pewpeeem Select the Debugger tab

Create, manage, and run configurations

Download an application ko & karget, then debug or run the application.

=
a5

|| Mame: | MMASSS1_Tempiate_Download

[E] codewarrior Attach
[T Codewarrior Connect
(=1 [T] Codewarrior Download
" [C] MMA9SS1_Template_Download
I Launch Group

Filker matched 5 of 5 iterms

T ' |
(2] Main | 6= Argumentli %5 Debugger l¢ Source |

tions

Debug | ceptions | Reset || Interrupts | Download | PIC -2 || Other Executables | Symbolics | OS Awareness |

L

Stop on startup at the
Program entry point

Frogran execution
Stop on skartup at:
&) Program entry point

OUser specified: | 120

Ereakpoints and watchpoints

[J1nstall regular breakpoints as 7=l
Restore watchpoints

Data access

[ pisable display of variable values by deFault
[ bisable display of register walues by deFault

Refresh while running periad (seconds): | 2,0

Click Apply

@

Apply Rewert

Figure 20. Set entry point function
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3.1.5.3 Begin the Download

1. Connect the debugger to the MMA955xL Sensor Toolbox evaluation board using the BDM cable.

2. Connect the kit, via USB cable, into the host PC.

3. Confirm that the green LED D3islit. If not, make sure both ends of the USB cable are plugged in,

and the switch SW1 isturned on.

GPIO7
J13, pin 1

Connect the
BDM cable

Connect the

USB cable Check that the

green LED is lit

Figure 21. Connect MMA955xL Evaluation Kit and BDM to PC

4. Inthe CodeWarrior C/C++ perspective, choose the project to download to the device.
5. Click on the arrow next to the Debug symboal.
6. Click Debug As> CodeWarrior Download to start the downloading.

Select the
project
lavigate Search Project Rum  Profiler Processor Expert  Window  Help
h B ivg L F-U-R S G i R-BB-D-Q B %oebug [Fojoes |
= &~ !
@CodeWanior Praject CIICk On the arrOW neXt tO W [©] 1 CodeWarrior Attach
Debug Configurations. .. =
: |& | 2 CodetWartior Connect
s the Debug symbol Organizs Favortes... | eremm——
m=j+2
_Fllﬁ Mame Size | Type

B & MMASSE Template ©

& analysis_chvl_set 1KB
iﬁ analysis_cfvl_set ZKEB
#  Binaries
® [ Incldes
(= Project_Headers_

Lib
Ciick Debug As >
® & Suces CodeWarrior Download

[2 Problems 52 £ Tasks | El console | = Properties | 45 Remote Systems B Y=0

Figure 22. Start code download
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After the code is downloaded, the default Debug perspective opens, showing multiple debug

windows. Click on the red box to finish the download.

Debug

= Debug - mma9551_example_project/Sourcesfmain.c - C
File Edt Refactor Mavigate Search Project Profler Rum  PEMici

g D F- B s

| ]

#¥ Debug 52

€ B 1 - S [3+] T Pr——
= [T ] mmaoss]_exarsesmeedct 1. S50_Internal_Flash_PRE Download [Codewarrior Downlo:|

= &2 ColdFire, mma9551_example. -r.elf (Suspended)
=5 Thread [ID: 0x0] (Suspenc. ' "Halt' received. Description: User halted thread.
= 1 user_app_initCb() D * DyworkspaceimmadSs1_example_project);
ol DiProfiles\RETDO\workspaceimnm, proiectiMMAISED Internal Flashimr |

Click on the red
S box to stop
j  UeSE-mER_struse debugging

void user app_initCh (void] |

Mame

main.c &8

Bl

Perspective
has opened

-counter :

/* use the Freescale API to lookup helper function addresses #/

@ Breakpoints | 3131 Registers | 2 Madules
= B = [har =

value Location

= || lavs Disassemblhy 53 =i

-~ woid user_app_initCh (voic A
+ px0000ZESe <user_app init

5% outline

/* use the Freescale
get_data ptr_t
0x0000Z 6a0 <user_app_init

Figure 23. Download finished and stop debugging

Placethe board flat on atable. Connect an oscilloscope on GPIO7. A squarewave of 24.4 Hz signal

should be observed. A digital analyzer screen capture is shown in Figure 24.

'%: LiSBee SX Logic Analyzer

EEX

File Wiew Setup Help
1o G2 3 4 58.14ms 63 8ms 72.55ms #1.26ms 30.95ms 95 ffims 107 36ms 116.07ms 124.77ms

ZEZEZ=
ZZEZ=
ZZEZ=

T EmzE oz ] 20,195 ms (1
ZZEZ=
ZEZEZ=
ZZEZ=
ZEZEZ=

Clear Cursors |

P;:‘Ir;umba Find Next 1 Display Contral 1~ Acquistion Control 7

~|  FindPrevious | | [ | ficaire ‘ [1Milion Samples— ~| &t [1Msps  ~|
U S Bee Sx Zoom In S b >D< gg:z E::E::E:g; o CLK signal is an output - USBee generates
Logic Analyzer it Zoom Al - : zample timing internally
T | 4.0us Hewalue: D7 ~ CLK signal is an input - our circuit
o Timeline _ Wil Tianr Doshin generates the zample timing externally
S : T u] P Data changes
Relative Ta: 4 _pJ Capture on TRIG on CLE edge
-~ Cursar Insta-measure File Control |
O O o ‘Width ¢ Frequency ¢ Period ¢ Byte Frint ] Save Az ] Open ]

Figure 24.
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3.1.54 Setup the Attach configuration

Open Debug Configuration from the menu.

Click on the arrow next to the Debug symbol.

Click Debug Configurations.

In the menu options on theleft, double click CodeWarrior Attach, to create anew Attach section.
If an Attach section already exists, click on the section name to change the setting.

Click Apply for the settings to take effect.

o gk wbdrE

** Debug Configurations

Create, manage, and run configurations

Debug an application that is already running on a target,

Configure launch settings From this dialog:

| - Press the 'Mew' button to crsate a configuration of the selected bype,

“= - Press the 'Duplicate’ button ko copy the selected configuration.

= [£] Codewarrior Download “ - Press the 'Delete’ button to remove the selected conFiguration,
[E] MMa9ss1_Template_D

i i o - ‘Eilter’ button ko corfigure Filkering options.,
aunch Group

Double click CodeW arrior
Attach to create a new
attach section or choose
the existing attach section

ence page.

< . >
Filter matched 5 of 5 items

Figure 25. Create a new Attach section
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7. Change the configuration name in the top right Name field.
8. Select the project according to the project name. Click Browsein the Main tab to accessthe project

list.

9. Select the application to debug from the device. Click Browse to locate the default project. This
filewill have the “*.elf” suffix.

10. Set System based on your debugger. After confirming your debugger is plugged in, on the Main
tab under Remote system, click Edit to select the model from the pulldown menu.

** Debug Configurat}

Create, manage, ana

B Launch Group

Filter matched & of & items

@

uuuuuuuuuu yurauurns
Debug an application that is

=-[C] Codewarrior Download
[E] MMARS51_Template_Download

Change the Attach

conflgur.atlon name Click Browse to find

Project name, then select
the Application to debug

Mame: | MMaSSS1_Template_Attach

[£] Main %% Debugger | 5 Source =1 comman @’ Trace and Profile
C/C++ application
Project: MMa9551_Termplate | Browse.. |

Application: | MMASSS0_Internal_Flash/MMASES1_Template.olf | [search Project... | [ Browse... [ variables... |

I System: | -4 MMA9SSL_Template_MMA9SSH_Internal_Flash_PrE U-MultiLink v [ ede. W[ mew...

Initialization
The initislization settings of the selected remate system are ignored when attaching to a target

Click Apply

Click Close

Debug Clase

Figure 26. Set debug configuration
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3.1.55 Set the Attach details for debugger

Click Edit next to the system pulldown menu. A window will open.
Set the System Type to the device that the code will be downloaded to.

Select MM A9550 in the pulldown menu. The deviceislisted under “coldfire, MCFS1IMMA”
family

% properties for MMA9551_Template_MMA9550_Internal_Flash_PnE U-MultiLink ==
type Filker t System el
System |

RSE system type: Hardware or Simulator

Parent profile: B32599-12 C ||C k E d |t
|

Connection nams: | MMAZS551_Template_MMASSS0_Inksrnal_Flash_PrE U-rMulkiLink

Description: | MMAZSS1_Template 7|

System type: MMAISSD Al [ Ede.. |

e mcoltie MOEI I = ~ |
[ coldire. MO —
Ia COIGH e, L5 1A I T

Connection |'5y5 LARSSSE0

F coidire. MOESTQE
[ClEnablelogaing ) coiie. morszme
Conmection pa| # ookl soeszre

Intetface:

[ cofdire MOFS2ING e
3 — | | Refresh
Compatible Hardware

Port: |USB1 t USE-ML-12 Rev C (PESS15214) U n d er “CO Idflre J M C F 5 1 M M A "
sccary T BB | [15eecty Nets select MMA9550

Cyclone Pro Power Control (Yoltage - = Power-Out Jack)

&

(=4 ] [ Zancel ]

Figure 27. Set system type / device to download code to
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4. Select the Connection type from the pulldown menu. If your debugger is connected, CodeWarrior

will suggest the connection type.

5. Inthe Connection tab, Interface is updated automatically. If not, click Refresh to manually start a

debugger tool search. Confirm it is the correct debugger you are using.

6. Click OK to continue.

® properties for MMA9551_Template_ MMA9550_Internal_Flash_PnE U-MultiLink N =1[E3

System

System

RSE system kype: Hardware or Simulator
Parent profile: E32599-12

Conneckion narme: | MMASSS1_Template_MMAS550_Internal _Flash_PnE U-MulkiLink |

Description: | Generated from pre-RSE Launch Configuration |

System bype: iMMA955U :| [ Edit...

Connection bype: IP&E ColdFire W1 MulkilinkhCyclone Pro L

Sybtem | advanced |
[CJEnable logaifa

Connection gort and Interface Tyvpe

Interface: | |USB Multiink, Embedded CSBDM - USE Port | [Refresh |

Core- _ible Herdware
2 |USBI : USB-ML-12 Rev C (PESS15214)

fy P 127,000 [1_|5pechy Mebwork Card IP
CO nfl r m = Pro Power Contral (Yoltage -- = Power-Out Jack) :
USB Multilink squlator Output Yolkage  Pawer Down Dela
is selected

Click OK

Ok Cancel

@

Figure 28. Set system type / device to Attach to
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3.1.5.6 Begin the Attach to debug

Perform a power cycle or reset as shown in Figure 29, to allow the new MMA955xL custom firmware to
link to the Freescale platform.

Either press the
Reset button

Or Power Cycle
the EVK

Figure 29. Perform a power cycle or reset
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1. Inthe CodeWarrior C/C++ perspective, choose the project.
2. Click on the arrow next to the Debug symbol.
3. Click Debug As> CodeWarrior Attach to start the Attach.

Select the
project

hple_project/Project_Settings/Linker_Files/Project.lcf - CodeWarrior Development Studio (I E@El

 Refartor Mavigats Sesrch Froject Proflse Run 0o ProcessorExpert Window  Help
IR A ARl - R - A RSN C A RS | FP-Q ™ | Fgcre++ |
@ wae  Click on the arrow next to s comwamer s |-
cona” o D scome -
= the Debug symbol s
Bz 1%
= - [ |
# Memory ranges (MMAS550)
- MEMORY {
code [RX) : ORIGIN = 0x0000Z600, LEWGTH = Ox00001400
b ram [RWX) : ORIGIN = 0x00S007CC, LENGTH = 0x000000°
& analysis_chvl_setup_mm  2KB ,
& analysis_cfel_sstup mm 1 KB
o m
& 4, Binarias # Memory ranges (MMASSS1)
F [ml Includes ANEMORY { |
& &l #  code (RX] : ORIGIN = 0Ox0DO00ZEODO, LEN 1200
B (= MMASSSD Tntsensl Flast EE
# (= Project_Headers # o
& > Project_Settings Click Debug As >
& Dsbuigger SECTIONS {
= Linker_Fles cext : CodeWarri D load
B Prapct kt e oaevvarrior bownioa
(= Startup_Cods . g var
B (= Sources .= MLTGH (Ox4):
] exceptions.c 1KB C F . hewnl
& [l mainc THE € . = ALIGH {Ox4):
B e MMASSSD sysink.e  1KE R 4
(= Trace_Profile_Results < | &
(2 Froblems 52 2 Tasks| B Console | = Properties S
Ditems
Description Resource | Path Locat... | Type
< | ¥
o+ Jmmagss1_example_praject a B

Figure 30. Start CodeWarrior Attach

4. After asuccessful Attach to the device, the default Debug perspective opens, showing multiple
debug windows. The debug controls are outlined in red in Figure 31.

Debug

= Debug - MMA9551_Template/Project_Head
File Edit Refactor Mawvigate Search Project R Controls wrt Window  Help

evelopment Studio

517 R, A SR R AT R - BAL R A RN R R
ity ()= Yariables 52 95 Breakpaints | 0 Cache | 4 Registers
L 1] o =, | 3= Aol il ome ™ =t B .| B = |

tior Sttach] Mame Yalue Location

#-62 ColdFire, MMASSS1_Template. =

. Dv\FreescalsiMMasss 1iMa955 1 _TemplatelMMaoS50_Internal_FlashiMasss1_Templat De bu g P ers pec“ve
has opened 3

|~

| £

[

[H mainh 52 2] main.c = 0| 22 Disassembly 12 5= outline =T

Figure 31. Attach is successful
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5. Inthe Debug perspective, the default window displays are Debug, Variables, Code, and

Disassembly.

Debug controls

SEEEgR——— . Headers/main.h - CodeWarrior Development Studio

Variables

Current Source Line

Code:

File Edit Refactor Maviga. 1 Project  Runm Profiler  PEMicro - Processor Expert  window  Help
= = s wit 1 ——
- B & % F-M-F-  $-0-G- ® - o - 55 Debug | FEICICH+
5:t\?Debug 5a = (=)= Variables XA % Breakpoints | [] Cache | 318} Registers . Modules =0
& D 0 e ol il ome w5 [ Al =
= [£] MMA&D5S1_Template_Atkach [CadeWarriar Attach] Mame Value Location 45 |
., 3 _
= @@ ColdFire, MMA9551_Template. elf (Suspended) = [ *user_app_struct  0x008004b8 000800408
=g Thread [10: 0x0] (Suspended: Breakpoint hit.) = (= uts 0x008004b5 0x008004b&
= 2 user_app_main{) D:\FreescalsiMMAISS1iMMAISS] Template\Project Headersis (0= GPIO_State 1 0x002004b8
= 1 0x00002312 (0x0000231230) 0x00002312 9+ Dakacht 5 OO0E00bS
B DriFreescaleiMMASSSLiMMATSS]_Template\MMAISSO_Internal_FlashiMMASSSL_Templat = accely 47 0x008004ba = |
= accelt 143 0002004k
(b= accel? 4184 0x008004he
()= Faccels i} 0x003004c0 e |
< ik i i S e |
£ | i
(B mainb 52 [ €] main.c [ 1 000001274 (0x000012743() 0x0000127a = 0O Disassembly 2 0= Outine | =8|
if iusE;_app_st,ruct,—>Dut,s .Dacalnt == user_app_struct-rparam.cfg && frontend x| ! Enter location here M| 2] |E| il
{ | o147 RGPIO_DATAL “= (&
RGPIO_DATR = (1<<7) ¢ % 00003=e4:  move.w Ox00CO000Z (Ox
user_spp_sStruct-routs.Dacatnt = 0; = 00003 aca: bohg #7,d0
¥ 00003 aee: move.w 0,0x00C00002
w 145 u T _Aph STruct s
| 5 < >
| & Console &7 Tasks ﬁﬁ Remate Systems Target Tasks [_?_ Prablems | 20 Executables | 0 Memary Brawser [ Mem .'_;_ | El d,TjI| = P
(ColdFire, MM plate.elF

Disassembly:

Figure 32. Debug perspective
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6. There are two waysto set/revoke breakpoint in the line of code:

a) Double click in the border next to the line of code where you want to set breakpoint. Double
click again to revoke the break point.

b) Point your mouseto the border next to the line of code where you want to set breakpoint. Right
click to bring up the debug menu and select Toggle Breakpoint to set/revoke breakpoint.

m~- < = v B
1 1 1 M Wal
- R Ig ht C I I C k I n th e =1'-"am: frontend_data 0;3200352

b O rd e r n eXt to th e Ii n e plateiProject_Headersi = : ;:ia:?:jt:ua Eiggsgz:::
atw h | C h to b re ak Jash|MMAIS51_Templat

| mainh £3 E = B |[22 Disassembly 3 EE Cutline

ur g_struct-rout: C I iC k 0 n TO g g Ie _output [FRONTEND 454 Erter location here w

app Struct->out: output [FROMNTEND 458
= S = s 00003acO: mowve . b do, 1(:

2F_app_Struct->out: B reaprInt 145 if [user a

¥ 00003 acd: movea.l Z0(a

&% toggle GPIO 7 pin or g -ace when board =sits flat on table (detect >
L =i 00003 acs: mowve. b 1{al),
/% toggle pin dire- L oy ERRET e
A moves. al
F/RGPIO DATA"= (1<<?) : {
= 00003 ad0 crop.b 14 (a0,
T T T

Nt —sante Tiata©nft == user app struct-—rparam.cfg £& frontend
- . 1 00003 add = bne.= user_a

00003 ads6: mowvea.l 16ia’

[T Tn L i e P B T X e

Toggle Breakpoint

Figure 33. Set Breakpoints

7. Press Run to begin the program. Changed variables are highlighted in the Variables tab.

Press

# Debug - MMA9551_Template/Project_Headers/main.h - CodeWa

Hlo: EAE | Refador i lavigatol iSharche Broject BunProfiar SPEMTo R u n
i T [ & i R [ | % pebug | M cro++
#5 Debug 32 5 =f B I R i . m = = = 3|69 varisbles 53 S Breakpoints | [0 Cache | 19 Registers | B Modules =g
= [C] MMa9551_Template_sttach [ or attach] ¥t 0 @ s
= 8 ColdFire, MMASSS1_T: te.elf (St ded|
& Coldrire, Templateeif (Suspended) Hame Value Lacation ~
= 4® Thread [ID: 0x0] {Suspended: Breakpoint hit.} s g 5
= 2 user_app_main() Di\FreescaletMMASSS LMMARSSL_TemplatelPraject_Headersimain.h: 147 0x00003ae il R S i DX”DEDD"bB ”XD”SD”“:
= 1 0x00002312 (0x00002312)0) 000002312 = 'Df‘;'ts Dx00003R0, UXUUSUU“:
i DiiFressc 1 _Templat _internal_FlashiMMA9S5 1_Template.off (3/25/11 5:56 FM) = IO Sate 1 OXD0s00de
9= DatacCnt 10 0x008004b9
()= accelx 80 Ox008004ba
9= accely 212 0x008004bc
9= accelz 4130 0x008004be
9= Faccelr o 00030040 B
< >
i) main. €] main.c [} scheduler. = 2 Disassembly o= Outline =
h &2 heduler.h = bly 22 5 i =]
¢ ~ Enter location here - & nB~
RGPIO DATA *= (1<<7) : I e AT ) =
user app Struct—routs.DataCnt = O3 FaL: bl 120) N
. SRR 000D3ad4:  bne.s user_app_main+0
2 00003 ad6 : movea.l 16(a7),a0
| anged variables i | e
00003 ade = cwp.w 4 (a0, d0
5 b S e fbnr o el h - h I- h d 000032e2: hoe.s user_app_main+d
void user app init (roid] { Ig Ig te e ST Il e it
— = * 00003aed: mwove.w 0x00CO0002Z (OX
oooo3 3 Bt 7, a0
/% Setup Autowsks/sleep config structure = FE chaihe,
AThes pa‘:amecer hycés- oo003aese: wove . w dl, 0x00C00002
= - 148 uSEr_app_struct
47 use the Fressgale APT to lockup helper Tunction addresses =/ R onins | mwene LeCanieed
app_parem_addr_ptr_t + app_parsam_addr_ptr = £s1_api_table_loockup (FSL,_API FN_APP PARAM i DDDDBBf : e S s
uintd (*long_short_int_param) [] = app_parsm_addr_ptr (LONG SHORT INT FEID, fparsmster_bytes): e sEad ) e sL(ao)

Figure 34. Run program
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3.2 Sensor Toolbox Kit

Applications can be accessed using MMA955xL Sensor Toolbox Evaluation kits. This is a software tool
that runs on a Windows PC, and communi cates with the MMA955xL evaluation board through a USB
cable. Users can access an application’s configuration registers and status registers via the Slave Port
Mailbox accesstab. Thistool enables users to interact with the applications in the MMA955xL family
devices with or without the CodeWarrior IDE.

For this application note, it is assumed that users understand the basics of sensor toolbox. For details,
please refer to the MMA955xL Users' Guide on the Freescale MM A 955xL website.

3.2.1 Read /Write custom application data using sensor toolbox:

1. Connect the MMA955xL Sensor Toolbox Evaluation Kit to the computer viathe USB port and
confirmthegreen LED light D3 islit. If not, make sure both ends of the USB cable are plugged in,
and the switch SW1 isturned on.

2. Run the sensor toolbox software from the PC. The sensor toolbox software will recognize the
device and display the Communication Interface (Comm.Interface) window on the monitor.

3. Click Open Com to establish the connection between the PC and MMA955xL devices.

MMA9551L Application &

Comm. Interface o

Application Selection

- Open Com

Slave Port Mailbox . .
Access Tilt Detection

High-gf Low-g
Detection
Customer Flash
Programmer |

Version Info

DEWID  :DC¥715F &

ROM wvergion - 01.01 &

Firmware wersion: 02.02 P 4 i
Hardware version: 01,06 , f l :
Build: 00 D ate; 34872011 - reesca e

semiconductor

COM4 Connected. Baudrate = 460800, HW:03 Bridge F\W:0B

Figure 35. Establish connection between PC and MMA955xL
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Sensor toolbox recognizes and displays specific device information in the Version Info text box.
Click Slave Port Mailbox Access to open the Mailbox window.

MMA9551L Application

Comm. Interface

Application Selection CIle the Salve POl’t
Mailbox Access button

Tilt Detection I

Version and
connection information

XYZ Output

slave Port Mailbox
Access

Custome
Progran

Version Info
DEY D - DCF7PGF &

ROM version 0101 ‘e
Firmweare version: 02.02 '.& d
Hardware wersion: 01.06 & fr escale

Build: 00 Date: 3/8/2011

semiconductar

COM4 Connected. Baudrate = 460800, HW:03 Bridge FWJB

Figure 36. Establish slave port Mailbox access
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Hereis an example of interacting with the MMA955xL template application which has been assigned the
APP_ID of 0x19. This particular application has some configuration registers and some status or output
registers. The next few sections describe how to read the configuration registers, read the output registers,
and write the configuration registers.
5. Reading application configuration registers:
a) Enter the custom application APP_ID (FBID) in the Func ID box in hexadecimal format. In
this example, the APP_ID 0x19(FBID) is decimal 25, typein 19.
b) Enter the desired number of bytesto read intheNo. (humber) of bytesto Read in hexadecimal
format. In our example we would like to read one byte of status data.
c) Changethe Register Offset valueif needed. In our example we will start reading at the start,
or zeroth, byte.
d) Start the read command by pressing the Read Configure button.

e) Thedatawill show inthe LOG window. The first four bytes are the response header, and the
remaining bytes are data. In our example the one byte of data that we read back is 0x00.

Setthe FBID to
19 (hex)

Set Number of Bytes
to Read to 1 (hex)

Write Config

READ COMNFIG TRAMNSACTION =m0
FEBID =19 Register Offset =00, No. bytestoread =01
Packet>>19 80 01 01 00

Click
Read Config

The packet read back shows
the 4 byte header and the 1 byte data
payload showing the values set
by the application

-

=
=" freescale
it b

Figure 37. Read configuration from custom application

As mentioned, the response header consists four bytes;
* The APP_ID of the responding application
* Therequested number of bytes
* Theactual number of bytes

* Theerror status (0x80 means command complete, any other value
indicates an error condition)

Building Custom Applications on MMA9550L/MMA9551L, Rev. 0

Freescale Semiconductor, Inc. 31



) 4

6. To read custom application output data:

a) Enter the custom application APP_ID (FBID) in the Func ID box in hexadecimal format. In
our example, the application APP_ID (FBID) isdecimal 25, typein 19.

b) Set the No. (number) of bytesto Read in hexadecimal format. For our example, we will use
14 byte, type in OE.

c) Changethe Register Offset valueif needed. In our example we will start reading at the start,
or zeroth, byte.

d) Start the statusbytereading by clicking the Read Status button. The datawill show inthe LOG
window. Each read shows the 4 byte command responses and the 14-byte status. The statusis
being updated by the application, so it updates on each read.

EEX

ccccc Comm Interface

o5 |
Set No. of Bytes to

Read(Hex) to OE [ Click the Read

Status button

_"‘ 19
o]

Comm Protd®

Read Status | Write Config Read Config Read Version

Log

READ CONFIG TRANSACTION >>>=>

FBID =19 Register Offset =00, No. bytesto read =01
Packet->19 800101 00

|READ STATUS TRAN SACTION 222
FBID =19, Register Offset =00, No. bytes to read = 0E, No. Bytes Read = 0E
Packet>>19 80 0EOE 0101 00 CO 00 AA L0 49 00 00 00 00 00 00

Each read shows the 4 byte command
responses and the 14 byte status register
values. The status is being updated by the

application so changes on each read

Figure 38. Read output data from custom application

For example, users can observe the application's XY Z accel erometers outputs on bytes 6-11.
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7. Towrite custom application configuration data, repeat the previous steps.

a) Typeinthetext box with the number of bytes given in hexidecimal format. In thisexample, the
application's first configuration register byteis set to 5, to change the GPIO7 pin output to
toggle at 48.8 Hz from the default 24.4 Hz. Type in 5 in the Bytes to Write(Hex) text box.

b) Click the Write Config button.

c) Click theRead Config button to verify thewrite. The datawill show inthe LOG window. Each
read shows the 4 bytes command response and the 1 byte configuration register. The

configuration remains the same on each read, unless written. In this example, the read value
is5.

Set the Bytes to
Write(Hex) to 5

Comm Interface

Click the Write
Config button

READ STATUS TRANSACTION o2 -
FEID =19, Register Offset =00, Mo, bytes to read =0D, No. Bytes Read =0D CIICk the Read

Packet>>19 30 00 00 01 09 00 29 00 64 10 4E 00 00 00 00 00

WRITE CONFIG TRAMSACTION >5>>=> Config letton

FBID =19 Register Offset =00, MNo. bytes to write =01

et The packet read back shows

the 4 byte header and the

1 byte data payload showing
the modified values

Figure 39. Write configuration from custom application

3.3 MMA955xL reference manuals

The MMA955xL Software Reference Manual isauseful tool. It outlines, in topic format, all the Freescale
platform functions that can be called by the user and is available on the Freescale website within the
MMA955xL family.

The MMA955xL Hardware Reference Manual is another tool. Users can find the hardware descriptions
of the MMA955xL family, and gain more insight of the devices capabilities.
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4 Template contents

4.1  Custom applications on the Freescale platform

Asmentioned in Section 2, “ Architecture”, the code for MMA955xL family devicesfollowsahierarchical
structure. The layers, listed from bottom to top are Freescale platform, application tables, and custom
applications. All custom applications adhere to this structure. The following information can be used to
propagate it into multiple applications.

4.1.1 Application Table

The application table is atable composed of the table identifier (D), the total number of applications and
a combination of application maps, as show in Example 3.

The Freescale platform searches for applications tables at runtime, and will recognize them only if the
application table uses I D: 0x9550C0DE. The Freescal e platform considersitself one application table, and
allowsthree other custom application tables to be bound in. For the same reason, users can stack up to three
custom images in the custom FLASH.

Each CodeWarrior project should contain only one application table. For information on how to program
multiple custom images into FLASH, please refer to the application notes for MMA955xL on the
Freescale website.

Example 3. main.c Define application table with one application

__decl spec(app_table) app_table_t app_table = {

TABLE_| DENTI FI ER, /* table identifier */
1, /* num_of _apps */
{

{(cbFuncti on) &ser _app_i ni t Cb, /* init function address */
(cbFuncti on) (NULL), /* reset function address */
(cbFuncti on) (NULL), /* clear function address */
(cbFuncti on) &user _app_nai n, /* main function address */
(uint8_t)(USER_APP_FBI D), /* application id */
si zeof (struct user_app_paramtag), /* nunber of paraneter bytes */
si zeof (struct user_app_outs_tag), /* nunber of output bytes */

}
}s

The MMA955xL template application tableresidesin main.c. The code built around it, in the main.cfile,
tells the compiler to set the table ID 0x9550C0ODE as the first four bytes of this custom image.

Thistable must be aligned with memory 512 byte page boundary. Thisisimplied since the linker file sets
the start FLASH location on the page boundary.
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4.1.2 Application Map

The application map isthetable that outlinesthe external interface of acustom application. It iscomposed
of four custom application function pointers, one unique APP_ID (FBID) and two bytes, logging the size
of the application parameter and outputs.

The Freescale platform uses this information to run the application, assign memory space for the
application and access its variables.
Users need to pass down four function pointers to the application map:

*  Onefunction when the MMA955xL initializes

* Onefunction to be called at the MM A955xL Reset condition

* Onefunction to be called at the MMA955xL Clear condition

» Application main function

4121 Application map definitions

Reset: happens when the parts are powered up, woken up from sleep and when the reset bits of the
Reset/Suspend/Clear Control Application are set.

Clear: happenswhen the parts are powered up, woken up from sleep and when the clear bits are set where
users write the Mailbox via|2C communication.

A unique ID number per application is required. APP_IDs (FBIDs) between 0x19 and Ox1F are reserved
for application ID and users can choose any number in this range.

Users can find the application map definition in customer_apps_binding.h, under the
Project Headers Firmware folder. The implementation of application map is marked in the application
table code shown in Example 4.

Example 4. Customer_apps_binding.h, application map definition

typedef struct Data_APMap_tag
{

void (*initCbFn)(void); /* init callback function pointer */
void (*rstCbFn)(void); /* reset callback function pointer */
void (*clrCbFn)(void); /* clear callback function pointer */
voi d (*function)(void); /* function pointer */

uint8_ t AP_ID
uint8_t paraneter_bytes;
uint8_t output_bytes;

} Dat a_APMap_t;
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4.1.3 Program the last four bytes of FLASH
Thelast four bytes of the FLASH must be OxXFFFF0337 which tells the MM A955xL. how to power up.

CAUTION

A common mistake engineers make is erasing the custom FLASH region,
programmed in custom applications, and forgetting to program the last
region which results in the devices no longer communicating with sensor
toolbox.

To program these four bytes, define the FOPT register as shown in Example 5. The NVOPT-3 refersto the
FOPT register location.

Example 5. main.c, Set the last four bytes to OxFFFF0337

ui nt 32 fopt @NVOPT-3) = OxFFFF0337;

4.2  Define RAM memory for custom applications

Users can request RAM space using a Freescale API. The memory allocation function has the following
description:

Example 6. RAM memory allocation function

uint8_ t * request_ramptr (uintl6 size, uint8 uBapp_id);

4.2.1 Data structure

Users need to provide the size of the requested memory to fix variables. These variables must be organized
like the data structure code in Example 7. It is made of three parts. custom application output type, custom
parameter type and private variable type.

The Freescale platform makes the variablesin outs t and params_t structure public, and leaves the
private structure internal to the custom application. Users can set up the flags and other intermediate
variablesin the private section if no visibility is needed.

Users need to define the variabl es and organize them into the following three categories. The order of these
structures must remain the same, as listed below, if using the sensor tool box.

1. Output variables

2. Parameter variables

3. Private variables
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Example 7. CustomAppl.h, data structure

/* user data structure. note that the outputs nmust be first, followed
* imedi ately by the paraneters w thout any padding in between */
typedef struct user_var_struct_tag {

struct outs_tag {

} outs_t;
struct paramtag {

} paranms_t;
struct user_app_private_tag {

} private_t;
} user _var_struct _t;

4.2.2 Variable space setup
To request custom memory location, use APl request _ramptr ().

Usersfollow four steps to request and receive variable spaces.

a) Define acustom application data structure. Make sure that the structureis like the code bel ow.

b) Reguest the API point using the fd_api_table lookup (FSL_API _FN_REQ DATA RAM);

¢) Request memory space using this API by providing the size of RAM heap space, and the
requesting memory application APP_ID (FBID).

d) Receive apointer, pointing to this memory space.

The code in the MMA955xL template is shown in Example 8 using user _app_struct _t asthe custom

application data structure type.

Example 8. CustomAppl.c, Define memory for custom application

/* initialization for user application, assign RAM data space */
/* use the Freescale APl to | ookup hel per function addresses */
request _ramptr_t* request_ramptr = fsl _api_tabl e_| ookup(FSL_API _FN REQ DATA RAM ;

/* assign RAM space */
user _app_struct _t* user_app_struct = (user_app_struct_t*) request_ramptr
(sizeof (user_app_struct _t), USER_APP_FBI D) ;
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4.3  Set the custom application run rate

The Freescale firmware platform has the schedul e structure to determine the way custom applications run.
This schedule structure logs the run rate (frequency), the starting point, and the function priority and its
activity level threshold.

The code in Example 9 shows how users can set up this parameter in the initialization routine.

Example 9. schedule.h, Scheduler structure

t ypedef uni on sched_parns_tag {

struct {
priority t priority :6; // which task to execute by the schedul er
activity_t activity :2; |/ execute during high and/or |low activity
} bits;

uint8_t Byte;
} sched_parms_t;

typedef struct schedul er_struct_tag {
struct schedul er_outs_tag {
ui nt 32 tinmeout _stat us;
/1 uint8 task_count/*[ MAX_TASKS]*/;

}outs;

struct schedul er_paramtag {
task _status_t wai ting_to_start;
task_status_t user _interrupt[10];
sched_parns_t sched_par ns[ MAX_FBI D] ;

} param

} schedul er _struct _t;

4.3.1 Run applications based on accelerometer activity

Users can set the application activity parameter to set the condition when this task is run, based on the
accelerometer.

NEVER: The custom application never runs. Thisis a setting to temporary disable a task.

ACTIVE: The custom application runs when accel erometer movement is high.

INACTIVE: The custom application runs only when accelerometer movement islow or
undetectable.

ALWAY S: The custom application runs regardless of accelerometer movement.

4.3.2 Applications run repeatedly

If the custom application is running on aregular schedule, users can set the priority parameter to run the
application at a preset rate.
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4.3.3 Applications run when interrupt is triggered

If the custom application is running based on interrupt trigger, users can set the interrupt table to identify
the trigger resource.

4.3.4 Run schedule setup
Users can follow the steps below to set up the custom application schedule properties.

Steps a-d are implemented in the code shown in Example 10.
a) Request the API point using thefd _api_table lookup (FSL_API _FN_GET_DATA PTR)

b) Reguest the data pointer using this API by providing the requesting memory application
APP_ID (FBID).

¢) Receive apointer, pointing to this memory space.
d) Set the priority and activity level for the custom application.
e) Or set the interrupt source for the custom application.

Example 10. CustomAppl.c, Set the custom application run rate

/* Define task run frequency */

/* use the Freescale APl to | ookup hel per function addresses */
get _data_ptr_t * get_data_ptr = fsl_api_table_| ookup(FSL_API _FN_GET_DATA PTR);

/* 1l ook up the address of schedul er data structures */
schedul er _struct t * schedul er _struct = get_data_ptr ( SCHEDULER FBI D) ;

/* configure the scheduler for priority and activity */
schedul er _struct->param sched_parns[ USER_APP_FBI D] . bits.priority = TASK488HZ;
schedul er _struct->param sched_parnms[ USER_APP_FBI D] . bits.activity = ALWAYS;

4.4 Access accelerometer data

Accelerometer data acquisition is managed internally by the frontend module. The data structure of this
module can be found in the header file frontend.h.

4.4.1 Read schedule setup
Users can follow the steps below to set up the custom application schedule properties.

Step a-d are implemented in the code shown in Example 11.
a) Request the API point using thefd _api_table lookup (FSL_API _FN_GET_DATA PTR)

b) Reguest the data pointer using this API by providing the Frontend module 1D
(XYZ_DATA _FBI D).

c) Receive a pointer, pointing to application memory space.
d) Read the 3-axis data from output structure by using the pointer reference.
€) Configure the accelerometer by writing to the prams variables.
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Example 11. CustomAppl.c, access accelerometer data

/* use the Freescale APl to | ookup hel per function addresses */
get _data_ptr_t* get_data_ptr = fsl_api_tabl e_| ookup(FSL_API _FN_GET_DATA PTR);

/* Look up the address of RAM data structures */
user _app_struct _t * user_app_struct = get_data_ptr(USER _APP_FBID);
frontend_data_t * frontend_data = get_data_ptr(XYZ_DATA FBID);

/* acquire accel eroneter data and copy to user menory | ocation */

user _app_struct->outs. accel X = frontend_dat a>outs. accel _out put [ FRONTEND_488_100] [ FRONTEND _X] ;
user _app_struct->outs. accel Y = frontend_dat a>out s. accel _out put [ FRONTEND_488_100] [ FRONTEND Y] ;
user _app_struct->outs. accel Z = frontend_dat a>out s. accel _out put [ FRONTEND_488_100] [ FRONTEND Z] ;

4.5 Gesture functions

Gesture functions are available for MMA9551L and include:
* portrait-landscape

* high-g/low-g
° tap
o it

The header file, gestures.h, includes the data structure for these functions. The basic stepsto call user
gesture functions are the same as those used to call other functions.

45.1 Gesture function setup

Users can follow the steps below to set up custom application schedule properties.

Steps a-d are implemented in the code examples that follow.
a) Request the API pointer using thefdl_api_table lookup (FSL_API _FN_GET_DATA_PTR)
b) Request the data pointer using this API by providing the gesture application APP_ID (FBID).
c) Receive a pointer, pointing to application memory space.
d) Read output structure variablesto get the function status.
€) Write to prams variable to configure the gesture function.

45.2 Combine gesture flag for more custom applications

Users have access to individua gesture function status bits, which makes it possible to mix different
gesture status together and make decisions based on the combination. This broadens the user’s optionsfor
use-case implementation. The following application examples show how the mixing of gestures can help.
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45.2.1 Application 1

In the first application example, the Z-lock (tilt) status of the MMA9551L device, is monitored with an
add-in debounce feature. This debounce feature is now available because of the MMA9551L’s quick flag
access and programming features. If the deviceiskept at lessthan a 30 degreetilt on Z-axisfrom horizon,
the output of GPIO7 would toggle every 10 scheduling cycles. This application can be used to ensure that
the object remains relatively flat to the table.

Example 12. CustomAppl.c, application 1 Code

/* use the Freescale APl to | ookup hel per function addresses */

get _data_ptr_t* get_data_ptr = fsl_api_tabl e_| ookup(FSL_API _FN_GET_DATA PTR);
/* Look up the address of RAM data structures */

pl _struct_t* pl_struct= get_data_ptr( PORTRAI T_LANDSCAPE_FBI D) ;

/* acquire PL Z-1ock status, and debouce on status Zl ock, and Zl cok & LAPO */
if (pl_struct->outs.bits.ZTilt_Angl e_Lockout == 1)

/1 log event, if Zlock is detected, increase Zl ockCnt
user _app_struct->outs. Zl ockCnt += 1;

}
el se
{
user _app_struct->outs. Zl ockCnt = 0;

}
/* process GPI O 7 on based on debounce val ue */
if (user_app_struct->outs. Zl ockCnt == user_app_struct->param event _cnt)
{

RGPl O_DATA "= (1<<7);

user _app_struct->outs. Zl ockCnt = 0;
}

45.2.2 Application 2

This second application, shown in Example 13, isto provide portrait-landscape orientation when the board
sitsat alesstilted angle. Its output toggles when the deviceis standing at portrait-up position AND thetilt
angle of the device (Z-axis) is less than 30 degree for more than 10 schedule cycles. Thisangleissetin
Z-lock threshold.

Example 13. CustomAppl.c, application 2 Code

/* use the Freescale APl to | ookup hel per function addresses */

get _data_ptr_t* get_data_ptr = fsl_api_tabl e_| ookup(FSL_API _FN_GET_DATA PTR);
/* Look up the address of RAM data structures */

pl _struct_t* pl_struct= get_data_ptr( PORTRAI T_LANDSCAPE_FBI D) ;

/* acquire PL Z-1ock status, and debouce on status Zl ock, and Zl cok & LAPO */
if (pl_struct->outs.bits.ZTilt_Angle_Lockout == 1)

{

/* acquire PL Z-lock and orientation status, and process |og event
if orientation = portrait up & Zl ock is detected,
i ncrease PLm xCnt

el se clear PLm xCnt

E I T T
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*/
if (pl_struct->outs.bits.LAPO == 0x01)
user _app_struct->outs. PLm xCnt += 1;
el se
user _app_struct->outs. PLm xCnt = 0;

}

/* process GPI O 7 based on debounce val ue*/

if (user_app_struct->outs.PLm xCnt == user_app_struct->param event _cnt)
{

RGPl O_DATA "= (1<<7);
user _app_struct->outs. PLm xCnt = 0;

45.2.3 Application 3

Users can also combine the two previous examples of code, as shown in Example 14, to reduce the code
space and increase code efficiency.

Example 14. CustomAppl.c, access gesture functions

/* use the Freescale APl to | ookup hel per function addresses */
get _data ptr_t* get_data_ptr = fsl_api_tabl e_| ookup(FSL_API _FN _GET_DATA PTR);

/* Look up the address of RAM data structures */
pl _struct_t* pl_struct= get_data_ptr( PORTRAI T_LANDSCAPE_FBI D) ;
/* acquire PL Z-1ock status, and debouce on status Zl ock, and Zl cok & LAPO */
if (pl_struct->outs.bits.ZTilt_Angle_Lockout == 1)
{
user _app_struct->outs. Zl ockCnt += 1;
/* acquire PL Z-1ock and orientation status, and process

* log event, if orientation = portrait up & Zl ock is not detected,
* i ncrease PLmi xCnt

* el se clear PLm xCnt

*/

if (pl_struct->outs.bits.LAPO == 0x01)
user _app_struct->outs. PLm xCnt += 1;
el se
user _app_struct->outs. PLm xCnt = 0;

}
el se
{
user _app_struct->outs. Zl ockCnt = 0;
}

/* process GPIO 7 on cfg
* if cfg = Data, GPIO7 is toggled when boards sits on table > 0.8g and DataCnt reach event_cnt
* if cfg = Zlock, GPIO7 is toggled when board is tilted fromhorizon < 30 degree for 10 frane
* cycle

* if cfg = PLCnt, GPIOis toggled when board does not sits on table < 30 degree for nore then
* event _cnt counts

*/

swi tch (user_app_struct->param cf g)

{

case Data:
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if (user_app_struct->outs. DataCnt == user_app_struct->paramevent_cnt &&
(user_app_struct->outs. accel Z > 0x0CCE))
{
RGPl O_DATA "= (1<<7);
user _app_struct->outs. DataCnt = 0;
}
br eak;
case Zl ock:
if (user_app_struct->outs. Zl ockCnt == user_app_struct->param event _cnt)
{
RGPl O DATA "= (1<<7);
user _app_struct->outs. Zl ockCnt = 0;
}
br eak;
case PLm x:
if (user_app_struct->outs.PLnm xCnt == user_app_struct->param event_cnt)
{
RGPl O DATA "= (1<<7);
user _app_struct->outs. PLm xCnt = 0;
}
br eak;
defaul t:
br eak;

4.6 Stream data to FIFO

Users can direct data from application functions and buffer in DATA FIFO. Thisisagreat way to view the

device historical data.

4.6.1 Configure the FIFO attributes

Users should follow the steps below to set up custom application DATA FIFO attributes. Refer to the

MMA955xL Software Reference Manual to understand the parameter variables then configure the params

variable values.

Steps af, excluding step e, are implemented in the code bel ow.

a) Request the API point using the fd_api_table lookup (FSL_API _FN_GET_DATA_PTR)
b) Request the data pointer using this API by providing the DATA FIFO ID (FI FO_FBI D).
c) Receive apointer, pointing to application memory space.

d) Pick onefunction block as FIFO data source, byte number to capture for each record from this
function block, decide the FIFO size (see below) and its run mode, and where to set the FIFO
Watermark.

€) Read params to confirm the configuration.

Example 15. CustomAppl.c, Configure DATA FIFO

/* initialization for DATA FIFO functions */

/* use the Freescale APl to | ookup hel per function addresses */
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//get _data ptr_t * get_data_ptr = fsl_api _table_| ookup(FSL_API _FN GET_DATA PTR);

/* 1l ook up the address of DATA FI FO structures */
dataFi fo_struct _t*dataFifo_struct_ptr= get_data_ptr(Fl FO_FBID);

/* set up configures for FIFO */

dat aFi fo_struct _ptr->param confi g.freeRun. cfg. Byte= 0x0C,// FreeRun node, 6 bytes
dataFi fo_struct _ptr->param sz = 0x0060;// FIFO size = 96 bytes

dataFi fo_struct _ptr->param chl_app_id = XYZ_DATA FBID;// Route in Frontend data
dat aFi fo_struct _ptr->paramwnrk = 0x0030;// Watermark at 48 bytes

46.1.1 Decide the FIFO size
DATA FIFO size can be decided using the formula shown in Equation 1:

DATA FIFO size = Overhead + Record (bytes) = 6 + (number of records) x (1 + data byte per record) (bytes) Eqn.1

The DATA FIFO resides in the RAM area. The maximum size of the FIFO is aso dependent on the
memory usage of the rest of the program.
CAUTION:

Because this memory is assigned in runtime, FIFO space might corrupt
other RAM space if the total RAM allocation request is over the available
memory size. It isrecommended to double check if the FIFO sizeisrealistic.

4.6.2 Steps to read DATA FIFO status

Follow the steps below to read status bytes.
a) Request the API point using thefd _api_table lookup (FSL_API _FN_GET_DATA PTR)
b) Reguest the data pointer using this API by providing the DATA FIFO ID ( FI FO _FBI D) .
c) Receive a pointer, pointing to application memory space.
d) Read thefirst four bytes of output registers.

4.6.3 Read the DATA FIFO record

Thefirst byte of each record isthe application ID, and the rest of the record isthe data byte. The length of
the record depends on the data payload size. Records saved in the FIFO start at offset 0x06. Thesefirst six
bytes are comprised of four bytes status registers and two bytes time stamp.

In the exampl e below, the payload of each record is six bytes. The DATA FIFO buffered records are read
out in the Mailbox interaction with the following steps:

a) Send DATA FIFO APP_ID (FBID)

b) Send DATA FIFO Read status register byte 0x30

¢) Send Offset byte

d) Send Read byte number
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€) Read al returned output register values with fixed offset 0x00, extract record data by going to
the 7th byte.

f) Read two bytes time stamp with fixed offset 0x00.
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Example 16. Mailbox command line, Read DATA FIFO records

/* Read 20 bytes of DATA FIFO */

// OF: FIFOFBID

/1 30: read output/status register

/1 00: note here the offset should al ways be bel ow 4
/1 20: read 20 bytes from DATA Fl FO

Send to Mailbox O wite command: OF 30 00 20

Send to Mail box 0 Read conmmand

NOTE

The offset must be set to O, 1, 2, or 3, otherwise acommand error will be
asserted. Thetotal byteto read needsto betheinteger multiples of therecord
byte number plus the six bytes overhead to ensure the complete record is
read. However, reading partial record will not cause command errors. Users
need to reset the DATA FIFO module after programming to have
read-record access.

The DATA FIFO isonly designed to be read by the 1°C/SPI host via the Mailbox, and cannot be read by
the applicationsin the code area.

4.7 Stream events to FIFO

Like using the DATA FIFO to store the data from applications, users can also use EVENT FIFO to log
events occurring from applications.

4.7.1 Configure the FIFO attributes

Users should follow the steps below to set up the custom application’s DATA FIFO attributes. Refer to the
MMA955xL Software Reference Manual to understand the parameter variables. then configurethe params
variable values.
Steps a-f, excluding step e, are implemented in the code bel ow.

a) Request the API point using thefd _api_table lookup (FSL_API _FN_GET_DATA PTR)

b) Reguest the data pointer using this API by providing the EVENT FIFO ID
(EVENT_QUEUE_FBI D).

c) Receive a pointer, pointing to application memory space.

d) Decidethe FIFO size (see below), where to set the FIFO Watermark at and the maximum time
without READ before the timeout flag is raised.

€) Read paramsto confirm the configuration.

Example 17. CustomApp1l.c, Configure EVENT FIFO

/* initialization for event FlIFO functions */

/* use the Freescale APl to | ookup hel per function addresses */
/lget _data_ptr_t * get_data_ptr = fsl_api_table_| ookup(FSL_API _FN GET_DATA PTR);

/* ook up the address of data FIFO structures */
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evntFifo_struct _t*eventFifo_struct= get_data_ptr(EVENT_QUEUE FBID);

/* set up configures for FIFO */

event Fi fo_struct->param sz = 0x0060; // FIFO size = 96 bytes

event Fi fo_struct->param wnrk = 0x0040; // Watermark = 64 bytes
eventFifo_struct->paramtinme_out = 0x0100;// Tineout = 256 Sanpl e cycles

4.7.1.1 Decide the EVENT FIFO size
EVENT FIFO size can be decided using the formula shown in Equation 2:

EVENT FIFO size = Overhead + Record (bytes) =4 + ((number of records) x 6) (bytes) Eqn. 2

Following thisformulagives users highest code efficiency. Partial recordisallowed in EVENT FIFO, but
is not recommended because the memory space is not utilized efficiently.

The EVENT FIFO residesin the RAM area. The maximum size of the FIFO is also dependent on the
memory usage of the rest of the program.
CAUTION

Because this memory is assigned in runtime, FIFO space might corrupt
other RAM space if the total RAM allocation request is over the available
memory size. Itisrecommended to doublecheck if theFIFO sizeisredlistic.

4.7.2 Read the EVENT FIFO status

Follow the steps below to read status bytes.
a) Request the API point using thefd_api_table lookup (FSL_API _FN_GET_DATA PTR)

b) Request the data pointer using this API by providing the EVENT FIFO ID
(EVENT_QUEUE_FBI D).

c) Receive a pointer, pointing to application memory space.
d) Read thefirst four bytes of output registers.

4.7.3 Read the EVENT FIFO data

The EVENT FIFO contents start with four bytesof EVENT FIFO status, followed by the records contents.
Each record is six byteslong. Thefirst two bytes are the Frame Counter (indicator of time), followed by
the application’s 1D, and the remaining three bytes are payload. The payload is the result of bit AND
operation of the application’s status register and the event queue mask.
The EVENT FIFO logs events are read out in the Mailbox interaction with the following steps.

a) Send EVENT FIFO APP_ID (FBID)

b) Send EVENT FIFO Read status register byte 0x30

¢) Send Offset byte 0x00

d) Send Read byte number

€) Read al output registers with fixed offset 0x00, extract record data by going to the 5th byte.
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Example 18. Mailbox command line, read EVENT FIFO records

/* Read 20 bytes of EVENT FIFO */

// OF: FIFOFBID

/1 30: read output/status register

/1 00: note here the offset should al ways be bel ow 4
/1 20: read 20 bytes from EVENT FI FO

Send to Mailbox O wite command: 10 30 00 20

Send to Mail box 0 Read conmmand

The event FIFO is only intended to be read by the 12C/SPI host viathe Mailbox, and cannot be read by the
applicationsin the code area.

NOTE

The offset must be set to 0, 1, 2, or 3, otherwise acommand error will be
asserted. To ensure the complete record is read, the total byte to read needs
to be the integer multiples of the record byte number plus the four bytes
overhead. However, reading partial record will not cause command errors.
Users need to reset the EVENT FIFO module after programming, to have
read-record access.

) Summary

This document covered how to build a custom applications project using the MMA955xL template. The
template and other tools and documents, are available on the Freescale website at
http://www.freescal e.com/webapp/sps/site/prod_summary.jsp?code=MMA9550L .

Thetopics covered include, the high-level firmware architecture, defining custom applications, requesting
memory space for variables, setting up the run task schedule, accessing accelerometer data, using gesture
features, logging data and events in the FIFO and utilizing available application development tools.

Referencing and applying this information can enhance the user experience when building custom
applications.
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Related Documentation

The MMA9550L/MMA9551L device features and operations are described in a variety of reference manuals, user guides, and
application notes. To find the most-current versions of these documents:

1. Go to the Freescale homepage at:

http://www.freescale.com/

2. Inthe Keyword search box at the top of the page, enter the device number MMA9550L/MMA9551L.
3. Inthe Refine Your Result pane on the left, click on the Documentation link.
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