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LED Light Emitting Diode

NTSC National Television System Committee

PAL Phase Alternate Line

RTC Real Time Clock

SDK Software Development Kit (maxAl 430 Design Studio)
USB Universal Serial Bus

WL Warning Lights

Maximatecc Software Overview
maxAl™ Configurator

For quick and easy setup, use the Configurator Tool to automatically populate your engine monitoring data with preset
options and layouts. No need for complex coding or additional resources.

maxAl™ Design Studio

The Design Studio is a Software Development Kit (SDK) that provides a higher level of flexibility and control. You choose
the advanced engine monitoring parameters to equip your display with all the information you need to know.

maxAl™ Specialized

For larger projects the maximatecc engineering team can help with the development of a custom interface that meets
specific application needs. The team can support all elements of the engineering and setup process for ease and flexibility.
with your Software and

Hardware Specifications.

Purpose of document

The purpose of this document is to enable an application developer to write TouchGFX applications for the maxAl 430 SDK
using the features, modules, interfaces, and possible configurations that are available with the maxAl 430 SDK hardware
platform.

Scope of document

The scope of the document is to list all the features and functionalities of the maxAl 430 SDK which are of relevance to the
Touch GFX application developer using the SDK.

Updates and Fixed for maxAl 430 SDK 1.0.0

Camera Video
o Added support to PAL format (before only NTSC format was supported)
o Increased framerate
e Bluetooth
o Fixed issues regarding connectivity with mobile devices
¢ Power monitoring
o Added internal microcontroller temperature reading
e System
o Improve boot time
o Moved the files that the user normally will modify into a folder called “user_modfy_files”.

o Keypad
o Added continuous pressed state
¢ Watchdog

o Disable the independent watchdog in stop mode to avoid a reset
e Light sensor
o Fixed one shot mode and corrected equation to convert the data from the sensor
¢ EEPROM
o Moved shadow EEPROM from external SDRAM to internal RAM to void conflicts with frame buffers
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Updates and fixes for maxAl 430 SDK 1.0.1

Migrate STMCubelde from 1.8.0to0 1.11.0

o Minor adjustments to adapt to the gcc compiler from the new STM32CUBE IDE versions (1.8 to 1.11)
e Migrate TouchGFX designer from 4.18.1 to 4.22.

o Minor adjustments migrate to touchgfx 4.18.1 to 4.22.
e Added code to analyze stack when a hard fault occurs.

o Added the fault stack pulling to check the program counter, link register and program counter status
o Fixed correct size of the external flash.

o The configuration for the external flash had an incorrect size

¢ Removed dummy variables from the data layer.
o The dummy variables were removed from the data layer to avoid enumeration issues with the USB/BLE
debuggers
o Fixed issue queue overrun in the platform services calls.
o Relocated the memory freeing for the allocated memory from the sdk_api to each platform service
o Fixed enumeration issue of the data layer in the PC and mobile debuggers
o Corrected the enumeration of the data layer
e Added jump to bootloader command.
o Currently active on the terminal conditional of the ECU reset.

Introduction

The Al430 SDK platform is an embedded software solution for custom applications based on the Al430 hardware only.
This platform provides a set of software components to reduce the development effort to create a complete embedded
application compliant with all the customer requirements. The SDK solution potentiates the scope of the Al430 platform.
The user can explore all the possibilities to cover the requirements and needs by using the Al430 peripherals and by
creating their own custom graphical applications.

The SDK platform has the following benefits:

e Short development time e Pre-established low level driver administration.
e Portable software components e Low technical development skills required
e Pre-configured and stable SW architecture. e Secure custom and private algorithms

implementation.

SDK Setup and installation

To get started with the Al430 SDK, you will need to setup the right environment. Please follow the procedure described in
this section to install the necessary tools required to use the SDK and create a TouchGFX application.
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SDK Development Environment

The Al430 SDK allows TouchGFX Applications to be custom built on the Al430 platform. Please ensure the below hardware
and software setup is available.

Hardware Requirements

Host PC WINDOWS (64-bit OS)

RAM Size 4 GB RAM required minimum

Disk Space 2 GB disk space required minimum

Board with Power Supply MAXAI430 kit

Debugger ST Link V2 in-Circuit debugger with USB cable

Software Requirements

Development IDE STM32 Cube (1.11.0)
Development IDE TOUCH GFX (4.22.0)
Software package S/W package released with the MAXAI430 kit

If another version of TouchGFX it used it will require a migration (from version 4.18.1 to the newer one) and additional
modifications in the code, for this reason its recommended to use the versions of the software previously mentioned.

IDE Installations

To get started with the Al430 SDK, please follow the below links to install the STM32 Cube IDE and the Touch GFX IDE.

1) Install the STM32 Cube IDE following the instructions in the document
https://www.st.com/resource/en/user manual/um2563-stm32cubeide-installation-quidestmicroelectronics.pdf

2) Install the Touch GFX IDE following the instructions listed in the document
https://support.touchgfx.com/docs/introduction/installation

3) Once the STM32 Cube IDE is installed to open one of the SDK projects (integration test project, demo project or blank
template project) open the Cube IDE and from the File menu select “open project from file system...” option.
For reliability within TouchGFX please ensure the project files are in a file path directory with no spaces. Example:

File Edit Source Refactor Navigate Search Project Rt i ) i
C:\User\JohnSmith\CANBUSProject\Template_Directory

New Alt+Shift+N >
Open File... =
~. Open Projects from File System... 1117
Recent Files > |:T|P5 W
Close Editor Ctri+W
Close All Editors Ctrl+Shift+W To avoid conflicts only open one SDK project at the time.
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[ import Projects from File System or Archive
Import Projects from File System or Archive

This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.

Import source: | CAUsers\31822\Desktop\AI280\Project_Build\AI280 Project_Integration

|[_iectory.._]

type filter text
Folder Import as p—
(5] Al280_Project_Integration Ecllpze
1 of 1 selected

[ Hicle alreadly open projects

["] Close nawly imported projects upon complation
Use installed project canfiguratars to:

[w] Search for nested projects

[+7] Detect and configure project natures

Warking sets

[] Add praject to warking sets

Show other spedialized import wizards

Finish

File Edit Source Refactor Navigate c Project Run Window Hel
™ S v vinjoj@_:{é\j@vﬁjv‘c“jv@v:%v
i Project Explorer 53
v [[1] Al430_Project_Integration (in A1420_Project_Integ

#¥ Binaries

[t Includes

2 Core

2 Drivers

(2 Middlewares

2 TouchGFX

=2 USB_DEVICE

= Debug

(> Release

(= Tools

[11] Al430_Project_Integration.ioc

=| Al430_Project_Integration Debug.launch
[ backup_Al430_Project_Integration.ioc
i STM32H7431ITX_FLASH_DEBUG.Id

18 STM32H743IITX_FLASH_RELEASE.Id
w STM32H743IITX_RAM.Id

Archive...

ot All

‘Cancel

Select the option “Directory...” to look for the folder
where the SDK project is located.

After some seconds the option “Finish” will be enable
and need to be clicked to finish the
process.

Once the process to import the project is done the
files will be available in the left section
of the IDE.

Once the SDK project is imported an external loader needs to be copied into the installation folder. Inside the Al430

project in Tools folder the external loader is located.

v [I73 Al430_Project_Integration (in 4430 Pro
» 3% Binaries
[ Includes
i2 Core
» (2 Drivers
» (2 Middlewares
» 2 TouchGFX
(2 USB_DEVICE
» (= Debug
» (&= Release
v = Tools
= maxAl_gspi_loader.stldr
[[1] Al430_Project_Integration.ioc
|=| Al430_Project_Integration Debug.launch
m backup_Al430_Project_Integration.ioc
0 STM32H743IITX_FLASH_DEBUG.Id
|id STM32H743IITX_FLASH_RELEASE.Id
[t STM32H743IITX_RAM.Id

ect_IntegrationR

QUIGK
TIPS

o
2% i

The maxAl_qspi_loader. stldr needs to be copied in
the following path:

“LOCAL_DIRECTORY\STM32CubelDE_1.11.0\ST
M32CubelDE\plugins\com.st.stm32¢c
ube.ide.mcu.externaltools.cubeprogrammer.win32_
2.0.100.202110141430\tools\bin\ExternalLoader”
Note: The LOCAL_DIRECTORY is the directory
were the STMCubelde was installed.
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S/W Release Package Details

The MAXAI430 SDK kit comes with the below S/W release package. It has 3 released project files.

1) Demo Project File
2) Application Project File
3) Blank Project File

Al430 Project Structure

The maxAl 430 project files are integrated source code which include the TouchGFX application integrated with the Al430
SDK. These applications leverage the hardware capabilities of the Al430 platform via the SDK interface. In this section we
will describe to you the variations in the three project files released with the maxAl 430 SDK which will enable you to write
full-fledged applications using the Al430 SDK.

Demo Project File

The Demo Project File is a fully graphical pre-built project file which leverages all the functionality of the Al430 SDK. This
application is an integrated example which communicates with different modules in the SDK in a single Ul screen. This
project can be used as a reference for all users who are working on creating integrated applications for their specific needs.
This project has 5 Ul screen and the details of how-to setup and test are described in Digital Output Module section.

The below image shows the folder structure of the Al430 demo project file.

[ workspace_1.8.0.1 - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Win

The Main folders of interest are: 8~ vAvainidigvavEv@ it
a. Core © Project Explorer &2 = = ]
b. Drivers v [ A1430_Project_Integration } ect Intearat
# Binaries
c. Touch GFX el
« & Core
& Inc
= Maximatecc
& Src
Startup
v (B Drivers
& CMSIS

& Maximatecc
& STM32H7xx_HAL_Driver
& Middlewares
v (2 TouchGFX
& App
(& assets
& build
& config
& generated
v & gui
& include
> SIC
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maximarecce

Core Directory

v [ Al430_Project_Integration (in SDK_template)

. . . . - g;,’ Binaries
The core directory includes the files which form the ~
core of the SDK architecture which include the ' f’Jl —
. v A Core
platform service files for all the modules. R .
a4

(Platformservice.h and Platformservice.c) They are

located under the Core\Maximatecc\Inc and
Core\Maximatecc\Src directories.

v 22 Maximatecc
» & Inc

o Src

v (& user_modify_files
[m Ai430_Config.h
(B EE_PH_DB.h
» |l EE_User_define.h
> \h gen_define.h
> L€ gen_pgn.c
> |b j1939_datatype.h
> W J1939Data_Layer.h
[n User_Define.h
> L€ user_task.c
&5
' (= Startup
» &3 Drivers

TR LB W LN BT | .

Driver Directory
[ workspace_1.80.1 - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Wind

i | EvQ S v@ividig@graSvvOviter

‘L Project Explorer & B% Y
v l:;AIABO_Project_lnte‘ér‘ét“ibnw-“,'f-“f 0_Project I
¢ Binaries

»/ Includes
2 Core
v (2 Drivers
& CMSIS
v & Maximatecc

The Driver files for all the modules in the MAXAI430
are located under the folder structure
Drivers\Maximatecc\inc and Drivers\Maximatecc\src.

& inc
& src
& STM32H7xx_HAL_Driver
> (& Middlewares
(2 TouchGFX
(& USB_DEVICE
& Debug
(= Release
[ A1430_Project_Integration.ioc
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TouchGFX Directory

The GUI files for Demo purpose and understanding

I workspace_1.8.0.1 - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Windc

N - v 5w

{ Project Explorer & =
v [ A1430_Project_Integration

. > o
are available under the folder structure » l‘""la':‘
. . »V Incluges
TouchGFX\gui\src. The screens that are available as @ Core
demo are scr_io_screen,scr_main_screen and @ Drivers

scr_timer_screen.

As a TouchGFX developer any GUI code that is
developed by you would go into this directory.

Sample Application Project File

The Application Project File is a semi graphical
pre-built project file which details each module
available in the Al430 hardware. References for
all the functionality of the Al430 SDK can be
found in the application project file. This sample
application has standalone screens for each
module in the SDK and elaborates in detail the
possible ways you can interact with each
module in the SDK. This project can be used as
a reference for all users to understand in detalil
the individual modules of the SDK and get
sample reference of how to use the various
functionalities in the individual modules.

The below image shows the folder structure of
the Al430 sample application project file.

The Main folders of interest are:

a. Core: Like the Demo project

b. Drivers: Like the Demo project.
c. TouchGFX

& Middlewares
v (B TouchGFX
= App
= assets
& build
& config
» generated
v & qui
& include
v & src
& common
& model
(&> scr_camera_screen
(& scr_io_screen
& scr_main_screen
(& scr_timer_screen
& scr_wlights_screen
= simulator
(& target
Al430_Project_Integration_backup.touchgfx

{5 Project Explorer 3
v [ Al430_Project_Integration (in SDK_template)

& Binaries
il Includes
v (8 Core
o Inc
v -4 Maximatecc
& Inc
&5 Src
(& user_medify files
& Sec
= Startup
v 2 Drivers
= CMSIS
= Maximatece
= STM32HTox_HAL Driver
(1 Middlewares
v (2 TouchGFX
» App
i assets
= config

= generated

v = qui
= include
= src
5 simulator
> target
E] Al430_Project_Integration_backup.touchgfx
Ed A1430_Project_Integration.touchgfx
application.config
ApplicationTemplate.touchgfx.part
&9 USB_DEVICE

BvSvdv@vitev

Page 18 of 155



maxinmareccCe Software Department

Revision: 3.2 | Date: 05-Sep-23 maxAl 430 SDK Manual

TouchGFX Directory

The GUI files for application purpose and understanding

are available under the folder structure TouchGFX\gui\src.

The screens for all the possible user applications are
available under mentioned folder as shown in the next
diagram.

Blank Project File

The Blank Project File template is provided as a convenience for the end user to begin the firmware development.

L] workspace_1.8.0.1 - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Wi
— -~ v Ee:w i v &S v g -G i

Lo Project Explorer =2 =
~ [3 A1430_Project_Integration
&¥ Binaries
s Includes
&S Core
&3 Drivers
5 Middiewares
~ & TouchGFX
&= App
= assets
= config
= generated
v & gui
= include
~ & src
alarmascr_screen
& alarmbscr_screen
& ambblink_screen
&= ambnxt_screen
&> ambsta_screen
&> ble_screen
&> camera_screen
&> can_screen
= can2_screen
&> canxt_screen
= ci_screen
&> common
> dout_screen
= eeproml_screen
= flash_screen
& ingtest_screen
& J1939_screen
= keypad_screen
& lcd_screen
& ledit_screen
&> Its_screen
& model
&= powermode_screen

Blank Project file can be unzipped to the desired location (folder) and renamed to a name as per users’ choice.

TouchGFX Directory

The GUI files for creating new applications should be

[ workspace_1.8.0.1 - STM32CubelDE
File Edit Source Refactor Navigate Search Project R
w4 A vaividigveSv @@
& Project Explorer & - S
v [ Al430_Project_Integration

& Binaries

&) Includes

& Core

@ Drivers

& Middlewares

v & TouchGFX

added under the folder structure TouchGFX\gui\src. e
Section 3 describes in detail how a sample application can & config
be written and e ::Teraxea
integrated with the SDK and tested on a MAX Al430 board. + B
ey
(& screen’l_screen
whise

Al430_Project_Integration_backup.touchgfx
Al430_Project_Integration.touchgfx
application.config
ApplicationTemplate.touchgfx.part
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Blank User Task Files

The SDK has included some blank user tasks that can be used by the application developers if they would like to create
some tasks that run in the platform independent of the TouchGFX. As shown in the image below, you can find the user
tasks in the path core/src/user_task.c as shown below.

[I2] code-setup - Al430_Project Integration/Core/Src/user.taskc - STM32CubelDE - B8 X
file Edit Source Refactor Navigate Search Project Run Wi D

M R S Y evdvdv@v B0 w4 1vhivoDova O Q @@

& Project Explorer iewcpp [ Ai430.Configh [ Datalayerh [0 J1930Viewcpp (% J1939Data La. £ user_taskc ¥ i CAN2View.cpp

~ Kl Al430_Project Integration %0
& Binaries .
3 Includes void User_Taskl_Start(void *pvParameters)
v §8 Core ¢ o SE S A
e Wifdef _ TEST_USER_TASK1_CODE__
v > Maximatece uint8_t ps_state;
& Inc int8_t led state;
while(1)
GET_DB(IS_PS_INIT_DONE, &ps_state);
LF(TRUE == ps_state)
break;
VTaskDelay(500) ;
led_state = LED_ON;
SET_DB(LED_RED_STATE, (uintS_t *)&led_state);
#endif
Z Tasks © Console [ Properties. 5 5 Build Analyzer s Static Stack Analyzer 4 Search
X% G v

9 TouchGFX
USB_DEVICE

A "DM1_PROTECT LAMP - 4 matches in ‘A430_Project Integration
~ [ AM30_Project Integration
~ & Core
v & Maimatece
v Binc

Resource Path

CANVI

& Invalid arguments CANViewcpp /Al v [@ n93%Datatlayerh
& Invalid arguments CANViewcpp /Al ? i 53: DV1_PROTECT LAMA,
 Invalid arguments CANViewcpp  /A30 Project Integr... v &S

& Invalid arguments * CANView.pp 4 DIjUB_Validationc
w Pri re i + [ n93oc
&dl_juB{OMI_BROTECTLAME - (START_J1939UBBIT + 1)},

Please refer to User Task Edit Details to understand how to edit these user tasks and integrate with the SDK and tested
on a MAX Al430 board.

SDK Application Development Procedure

In this section we will walk you through the procedure to write a simple TouchGFX application using the blank project file
provided in the S/W release package and compile the same with the STM Cube IDE and flash it on the maxAl 430 hardware
and test it. We will also provide you the details on how you can debug the application using the ST link debugger.

Blank Project Installation and loading

v Al430_Project_IntegrationRTCqui22

The MaxAl 430 SDK release comes with 3 project V: i Core

files as described in the Section 2.3. Please go to Inc

the folder with the zip file (Al430_GettingStart.zip) v | Maximatecc

containing the blank project file and unzip Inc Al430 SDK Source and
it. You will get the directory, Src :
Al430_Project_IntegrationRTCgui22 after W—— Include files

unzipping the file. The next image shows the
contents and path of the blank project after it has
been unzipped.

Src
Startup
v Drivers

CMSIS

v Maximatecc

o Al430 SDK Driver Source and

& Include files
STM32H7xx_HAL Driver
Middlewares
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STM32 Cube IDE Setup.

[T STM32CubelDE Launcher X

Select a directory as workspace
STM32CubelDE uses the workspace directory to store its preferences and development artifacts,

Click on STM32CubelDE Launcher and
provide the Workspace name on the ||
pop-up window given below and then e P = - oy e
click on Launch option given at the Aoty | S TR R et
bottom right corner of the Pop-up
nOtIflcatlon to Open the IDE W|th any [T] Use this as the default and do not ask again
desired workspace. We will then be ||, RecentWorkspaces

adding our project into this workspace.

[ Launch ] [ Cancel

Welcome to STM32CubelDE @ Suppents Comminty

What's new

Once the user enters the Workspace, he

can see the next screen.
Update MPU Linux
$pootloader on running

Standalone STM32 Toois
target & test

> STM32 Cortex-A Bootioader Deplayment
L ]

Quick links

90‘6990 @

= ‘ Kyg roovaronoos

Welcome to STM32CubelDE 9 e

What's new

The user must now import the blank .
project into this workspace. Click file | s
menu and select the option “Open
Projects from File System”. Refer the
next image.

“aeteh Workpaon
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Clicking on the “Open Projects from File
System” will bring up the next window.
Please provide the path of the unzipped
blank folder in the import source option.

Now click on Finish once it recognizes
the project file. You will get the next

screen once you click on Finish.

s Bun Wi

e ca=a

[ import Projects from Fie System or Archive

import Projects from File System er Archive

This wi rchive fi ol |
o nrim i 2 . Suzpon & Communty
Directery.. Rechve.
] i
Impartas | Desebert: A4
Eiliprep

{101t oo
| C e skendy apmnpreecs

[IChse newly imparted projects upan completion
Use exstabed proimct o
/) Seaten fer nectad projects

s b

FA0eeut and uund igure prgent netmes
Wodking sets

[CJAd peajact to werking vt

[0 At SIACutels

ke Bl Sowss Fastcr St Swarch Py

Stow cther specisized emiport wuseds

B sTM32 videos

e BErEec R Fe O v A viniE e EvSenaoessia®

" J5.00ACE
- b

AT AAMIY

itners selreted

M 5 dypehere to scarch

Build and Flash Procedure

Now we will create our own
TouchGFX Ul and compile and
test it on the board. Expand the
TouchGFX folder from the
STM32CubelDE and double click
on the
Al430_Project_Integration.touchgf
x file. Refer the image given

[ A1420QuickStart - STM32CubelDE

B hcbl. i AT Uloma. SPuope.

0 it
Lmcriptian

File Edit Source Refactor Navigate Search Project Run Window F

- =

& Project Explorer &

v [ A1420_Project_Integration (in Al430_Froject |

¥ Binaries
&l Includes
& Core
& Drivers
5 Middlewares
& louchGFX
&= App
@ assets
e build
& config

<

i generated
= gui

i simulator
& target
% Al4S

i« ApplicationTemplate touchgfx.part

W5 USB_DEVICE
i Debug
& Release

[ AI430 Project Integration.ioc

I Al430_Project_Integration.touchgfx
—

vadvavivevyrvOvQvly

« Al430_Project_Integration Debug.launch
[ backup Al430 Project Integration.ioc

w STM32H743ITX_FLASH.Id
W STM32H7431ITX_RAM.Id

0 items selected

7 w20id dnehew O e Satic Siack Anakase

A420_Project Integration.elt -
JRIAZ0 Projuct IntegrationgDelig - 10 i

=
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Once you double click the
Al430_Project_Integration.touchgf
x file, TouchGFX IDE will be
opened with our designed Ul as
shown.

Now we will modify some text and
test it on the board. Change the text
to “Modified this Text”. Click “</>”
button  for  generating the
TouchGFX code. Refer the next
image

Go to STM32CubelDE Screen.
And click Project ===> Build All.
Refer the next image.

myApplication - TouchGFX Desi

Develop

igner - 4.18.1

Your

Application
from HERE

£ Type here o search

Modified

=
;:, Al420QuickStart

3 1y horo ta zearch 4.‘ (e JU
STM232CubelDE

File Edit Source Relaclor Navigate Search
ESI L
= Project Explorer

~ [ Al430 Project_Integration (in Al430_Projec

& Includes

Project  Run  Wir

= gvavigy QOpen Project
Close Project

o Build All
Build Cor|

Build Project

& Core
& Drivers

Middlewares

€ & W & 8|

this Text

wdow Help
Cul+B
1d Al s

Build Working Set

v & louchGFX Clean...
= App Build Automatically
Assele Build Targets
& confi
? C/C++ Index
+ generated
1 wenerate Report
= gui .( I f
simulatar il by
&= target Properties

* Al430 Project_Integration_backup.touchgfx
+ Al430_Project_Integration.touchgix
« application.config
« ApplicationTernplatetouchglx.part
& USB DEVICE
s Debug

>

Properties
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Once the build is success, you will
get the console windows with “0
errors, 0 warnings”.

Now we will flash the binary using
the ST JTAG, click debug icon to
flash the code. Refer the

highlighted (B ) part in the next
screen.

During the flashing, the code you
will get the next screen. Please
click “Switch” button to

continue.

[ A0CuizeStert - STMI2CutelDE

o x
o Ldt Sourca farasor Mevigata Search EroRet fun Wndow Wep
v R i N P S B e S B o i
L Prosiact Paploviee T EE Ol T R B Togats Qirdawation Carer 3
0 AM39 Prabct Infisgration 71 41 =

& ok

# ks

There iz no artie aditcr that
srowidee an gutfen
o
v 2 Drters
LOBS
~ i Mawenatecs

=inc
~ b
W Ak
A TAEN
i« bhastonthe
& ameac
& Configuatlsinpute
% Daitakne
& eepromzpic
i Foianc
& Tngur Fimquisy ¢
& 10 Bopande_TCAD535 5
& BA2SIEIO00C

O Prsperton o uMiBE-aEa0rype-=o e {joc)
v JAI430 Praiprd Ity atian] r 3 s
CIUTOU U TS ALSSEFTU UL SISO G
i ¢ -0 binary AI438_Project_Intsgration.elf
1D bss  dec  hex filemare
@ tedds 703836 1148 121816 B26762 c9d¥a AIA38 Froject Intagration.elf
& OPLICO2c Finrishec building: cefault.size.stdout
& Pewer Medze
& Sduwnc
¢ Waring_Lignte
o STMI T AL Divee
= Middlowires
- ATl

= Problens @ liske B Comom

DT Bukd Cur
Srmenone

RIS TU U A TR CION LIS
“axd3e_Projecs_Integration.oin®

tinished building: AL&3®_Project_Integration.bin

Findehee bullding: ATA3_Project_Tntageation.1ist

Il'me:i; Build Findsned. @ acress, & warnings. (tack 21:.“1»0]

s A0 .

< i Iy

(il 0 = w @ @ W = &M 4 B osc

10
MW P Type bere tosearch SO GOSN e L8
[ 414300k Sart - STMEZCudweiDF

5 X
e Edit Source Refactor Nmigate ‘Seard: Sropect Run Winoow Helo

R R S i Ovav s amy R TR R P o e (i
& Prmjes 6 3 kA et ST A Ouinn U BahtTegety T 0 Olnkeemton Conte i)

Tovete s ez actrar et Fouit
provides an ulline.

Stanl # project
St naw
STHR2
profeat
© @amiae
¥ Confquablevpoc &3
Cianalio.c
E v spic Sturt naw
:-m. e project from
4 banc TROZCubeMX
RN * S 3y -A By Y~ s i
e L e ) & im (5
% Preoc. Diplowr T SOutine ® KBaMTamels T T informasion Cintar ¢ T
A3 Pt eteation " - x
= Jneres There & 00 aetiee ecitor it A
prodes s ol
Start a project
[ canfim Parepacthon Suttek [
Triz 40 of Iuunch & oant. A the D Suspenes &
oy
This Do er— L Lop e fare; vasmes Tun shapdorgie g nt %
W advi e b stack. varistdre: e ek, s
it
B cameess Suhch 10 s oorspectheT
B G dbvdrgad s 3
4 Ogitatio g oo bty
< =: a1y s ey
7 sepram apir grogect from
i Fdearc Ne g 3z STHAZCUBAMX
% Input requency. 2 P bl & - 5% Qv -
R0 DIARD Prcsmet Iz ae vk 1510457 Cenves M EJC + 4 Applation)
Erasing internal mevary cectors (8 5] ~
Oonnload in Progress: o)
Impont
rile downlowd zarplete propeet
Tirs slapied curirg deunlead eperation: 0:¢:18.651
Verifying ... =
< 0
V - part
v » e
< >
= | Lonawhiog A1430_Prowct]-ien Db 935
. = - ) E 1716
' % 1 e A
W O Typehers tosearn b O a3l w @ & W & £ [0 J WE AW A s
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{18 A1430QuicksStart - Al430_Project_Integration/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
R ,;::‘vr;.v(‘)vllv‘:]'m & N, = -5 v vhvodewovlm@
3% Debug # |t Praject Explorer =0 Emainc !
= Bk
v [E Al430_Project_Integration Debug [STM32 Co
v & Al430_Praject_Integration.elf [cores: 0]

HAL_Init(); 'S
* USER CODE BEGIN Init */
v i Thread #1 [main] 1 [core: 0] (Suspende

= main({) at main.c:189 0x800bec

. . ¥ arm-none-eabi-gdb (8.3.1.20191211}
Once the flashing is completed you i sy ol

W|” get the neX’[ Sscreen. v [ <terminated>Al430_Project_Integration Deb

< <terminated, exit value: 0>arm-none-eabi
« <terminated, exit value: 1>ST-LINK {ST-LIM

/* USER CODE END Init */

/* Configure the system clock *

SystemClock_Configk);

* Configure the peripherals common clocks *

PeriphCommonClock_Config();
* USER CODE BEGIN SysInit *

/* USER CODE END SysInit */

< >
@ Console “ & Problems @ Executables @ Debugger Console 0 Memory

Al430_Project_Integration Debug [STM32 Cortex-M C/C+ + Application]
UOWII0dU L1 FIORress.

File download complete
Time elapsed during download operation: ©0:00:18.631

Verifying ...

Download verified successfully

(1

Click Resume button

(Highlighted (B1) in the above
image) to run the application. You
will get the next Screen on the
Al430 board.

We were successfully able to compile and flash the blank project with minimal changes to the MAX Al430 board. In the
next section we will elaborate with an example on how you can leverage the features of the SDK.

Memory Sections

Debug and Release configurations

There are two configurations to compile the code, the example used the Debug configuration. This configuration allocates
the code in the beginning of the internal flash (address 0x08000000) for debug process, rewriting the whole internal flash in
the process, hereby overwriting the bootloader in case it was on the memory before. The second configuration Release
allocates the code after the memory space dedicated for the bootloader (the address of the SDK is 0x08020000).

TouchGFX memory allocation

The images, fonts and texts added in TouchGFX are stored in the external flash. The external flash has a size of 16Mbyte
and its only used to store the data of TouchGFX. This memory section is identified with the Build Analyzer as “QSPI”.
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Memory allocation

Al1280_Project_Integration.elf - /AI280_Project_Integration/Release - Aug 29, 2023, 2:41:19 PM
The internal flash, as specified above, starts in  memory Regions Memory Details

the address OXOSOOOOOO, and ends rlght before Region Start address End address  Size Free Used Usage (%)
the QSP| address (0)(09000000) The flash can &8 FLASH 0x08020000 0x08220000 2 MB 137 M8 646.81 KB 31:58%
store up to 2MB. The RAM sections start in the =~ ™SHA%D 20000000 0:20000040 - €48 = il e
address 0x2000000, and it is divided into MUItIPIE w1 em oo oo cocn o 5
sections (See the figure next showing the Build  wrampi  oxe4000000 ox24080000 512 k8 825KB 4205K8  8389%
example): ®SRAM_D2  0x30000000 0x30048000 288 KB 288 KB 08 0.00%
@RAM_D3  0x38000000 0x38010000 64 KB 64 KB 0B 0.00%
& QSPI 0x90000000 0x91000000 16 MB 15.57 MB 439.17 KB I 2.68%
e Shared: Stores up to 64 Bytes that allow sharing e RAM_D1: Stores up to 512 KB, address
information between the bootloader and the main 0x2400000 to 0x24080000.
application (0x20000000 to 0x20000040).
e DTCMRAM: Stores up to 128KB, address e RAM _D2: Stores up to 288KB, address
0x20000040 to 0x20020000. 0x3000000 to 0x30048000.
e ITCMRAM: Stores up to 64KB, address e RAM_D3: Stores up to 64KB, address
0x00000000 to 0x00010000. 0x38000000 to 0x38010000.

User Accessible memory

The memory that the user can modify, access or reserve depends on the build of the project. Firstly, the QSPI external
memory linking directly to what is uploaded to the assets for the TouchGFX interface. Then, the remaining RAM memory
that wasn'’t built is accessible to the user. Also, the internal flash memory out of the build from the application that wasn’t
utilized. The shared memory is for internal use only, as well as the memory used by the initial build of the application, which
won’t be accessible to the user for any type of operation.

Light Sensor Module Demo

This section elaborates the procedure on how the TouchGFX application interacts with the SDK. We have used the Light
Sensor module demo to explain this procedure.

Adding new GUI elements in the TouchGFX Screen

In this section, we will elaborate how we can add new elements in the touch GFX screen and then link them with the SDK.
Select the "Text Area" under "All". Now you can type the text in the text box. You need to select wildcard1 option for Sensor
value. Light sensor will fetch the data from sensor and display it on the screen. Refer the below screen.

MyApplication - TouchGFX Designer - 4.18.1

Light sensor MODULE

SINGLE MODE CONTNS MODE

Hpr,pphe-e:cse.avca o - m 4 — C o B & N
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To create the circle, select Circle Progress
under the section "All". The initial value can
be from 0(Min) to 100(Max). You can
assign the initial value under Properties
section. Refer the next screen.

Select the "Text Area" under "All". Now
drag the and place the text box over the
circle. You need to select wildcard1 option
for Sensor value. Light sensor will fetch the
data from sensor and display it on the
screen. Refer the next screen.

To create the button, select Button under
the section "All". Now drag the and place
the text box over the button. Now you can
type the text as SINGLE MODE/CONTNS
MODE.

Click “</>” button for generating the
TouchGFX code. Refer the highlighted part
() in the next screen.

After the code is generated, please navigate
to the STM 32 Cube IDE to edit the code
and link the graphical elements to the SDK.

MyApplication - TouchGFX Designer - 4.18.1

Light sensor MODULE

SINGLE MODE CONTNS MODE

.

O Screens Properties
. > T 2

Light sensor MODULE

SINGLE MODE CONTNS MODE

single Use

Light sensor MODULE

SINGLE MODE CONTNS MODE
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Edit the DB Variables

Now we are going to enable the graphical elements added in the last section to configure the light sensor module in single
or continuous mode. To do the same we will need to link it with the SDK DB. In this section, we will describe how to link
the DB Variables to the TouchGFX elements.

Go to STM32CubelDE Screen. Add
the following function declarations in
"StartScreenPresenter.hpp" file
under the
"TouchGFX/gui/include/gui/startscre
en_screen" folder structure.

" virtual void keyUpdate(uint8_t val);

" virtual void handleTickEvent();"
" virtual void trigger();"

Add the following functions which will
be used for the Light sensor Module
in

"StartScreenView.hpp" file under the
"TouchGFX/gui/include/gui/startscre

en_screen" folder structure.

"virtual void keyUpdate(uint8_t val);"

"void trigger();"

"void handleTickEvent();"

"void updateProgress(uint16_t tick);"
"void moveNext();"

"void movePrevious();"

Add the following functions for screen
navigation purposes.

"void moveNextScreen();"
"void moveBackScreen();"

Add the following keypad function to
access the functionality in
"StartScreenPresenter.hpp" file
under the
"TouchGFX/gui/include/gui/startscre
en_screen" folder structure.

void
StartScreenPresenter::keyUpdate(ui
nt8_t val);

view.keyUpdate(val);
}

if Project Explorer §3
v [[7 Al430_Project_Integration (in Al43
ﬁ" Binaries
i Includes

2 Core
(& Drivers
(2 Middlewares

v = TouchGFX
(= App
= assets
(= config
(= generated
v (= gui
v (= include
v & gui
(= commeon
(= model
v (= startscreen_screen
|| StartScreenPresenter.hpp

T STSTISCIEEnVIEN PP
(= src
(= simulator
(= target

E Al430_Project_Integration_backup.touchgfx

74 Al430_Project_Integration.touchgfx

= B  [n StartScreenPresenter.hpp 3

public:

virtual void deactivate();

virtual ~StartScreenPresenter() {};

LG . pubAET CUuSHB A e

virtual void keyUpdate(uint3_t val);
virtual void handleTickEvent();
virtual void trigger();

=

private:
StartScreenPresenter();

StartScreenView& view;

StartScreenPresenter(StartScreenview& v);

when this

can be placed here.

10¢] lightsensor - Al430_Project_Integration/TouchGFX/gui/include/gui/startscreen_screen/StartScreenView.hpp - 5TM32CubelDE

File Edit Source Refactor Navigate Search Project Run

NrHR RS i QA in | RO

%5 Debug {5 Project Explorer §3
El

v [T Al430_Project_Integration (in A1430_Project

4% Binaries

[ Includes

2 Core

(2 Drivers

2 Middlewares

o 5 TouchGFX
= App
(= assets
= config
= generated
v = gui
v (= include
v (= gui
= common
= model
v (= startscreen_screen
[ StartScreenPresenter.hpp
[n] StartScreenView.hpp

V= SIC
(= common
= model
|/ startscreen_screen
= simulator

[T Al430_Project_Integration (in A430 Project Integratio

4% Binaries

&Y Includes

& Core

(2 Drivers

(2 Middlewares
e

O TouchGFX
& Aop
(= assets
= config
(7 generated
v (= gui
v (& include
& gui
v (@ sre
(= common
(& model
v (= startscreen screen
¢ StartScreenPresenter.cpp

T STaNTOCIEENVIEW.CPF
(= simulator
(& terget

70 Ai430 Proiect Intearation backuo.touchafx

000

Window Help

T R AR -
= B  [§ StartScreen.. 2 [g] mainc |§) startup_stm...
v 8 r"_;1-:ér't5cr‘eenview();

virtual ~StartScreenView() {}
virtual void setupScreen();

virtual void trigger();

virtual void handleTickEvent();

void updateProgress(uintls_t tick);
void moveNext();
void movePrevious();
void moveNextScreen();
void moveBackScreen();

Qi® 5 i 40§

[£] stm32h7xx_h

protected:
bool increase = true;
uint32_t key position;
uint8_t rtc_refresh_val;
int tickCounter;
uint8_t state;
uint8_t mode;
uint8_t refresh_val;
uint8_t values;
int value;
uint32_t val;
int circleProgressiMax;
int circleProgressiMing

uint8_t brightness_value;

a15-void StartScreenPresenter: :deactivate()

oid StartScreenPresenter::keylUpdate(uintd_t val)

view.keylpdate(val);

i

Fos-fuoid StartScreenPresenter: :trigger()

-k
i

view.trigger():

J0-fvoid StartScreenPresenter: :handleTickEvent()
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[ lightsensor - Al430_Project_Integration/TouchGFX/qui/sre/startscreen_screen/StartScreenView.cpp - STM32CubelDE

To access the DB variables, the

H File Edit Source Refactor Mavigste Search Project Run Window Help
following header needs to be added. : y - ,
#include e |@ S~ % -0 - Qa0 | i Dim 5 vEl v b
" . % Debug | [ Project Explorer 3 = O [N StardScreenView.hpp 18] StartScreenPresentercpp [€) StartScreenView.cpp 53 [ maini
. / / / /COI’e/MaXI mateCC/I nC/USGI’_ s 1 nnclude <gui/startscreen_screen/StartScresnView.hpp>
Define.h" v [E3 AM30_Project Integration (m 41430 Fro winclude fm:u;:: : fColor.hpp>
. . i Bir S I B ecctrn : i
TO hlghllght the Selected teXt, j‘ m':l:”d:‘i : Hinclude *../.. . -/Core/Maximatecc/Inc/User_Define.h
i i i 8 Core 6
In_CIUde the fOHOWIng Ilne' = StartScreenView: :StartScreenView( )
a {
#include <touchgfx/Color.hpp> #if (SDK_SERVICE_LIGHT_SENSOR == PS_ENABLE)
Refer the next screen to see the N Fieph
sh_val = ;
code snippet and file path. ulnts ¢ val =
kC/ position = 1,
enerate ve the firs
& generated ,ctcolor(-w:h : igetlolorFromRGE(0, B, 255));
v gui sc-,inva-:l.date[).
(& include
v &= sic
= rommon ¥ G=t the Light Sens nversic ';.\-.
5 Get DL{LIGHT SENSOR CONVERSION TIME, &state);
G model E - - -
v ) startscreen_screen
|€] StartScreenPresenter.cpp
[£] StaScreenView.cpp Get DL(LIGHT SENSOR CONVERSION FODE, &\‘al),
= f'lmUIHUf i€ (1S STNGIF MONF FONY == wal)
m
File Edit Source R or Mavigate Search Project Run  Window Help
OB % 0-Q-in[Roum 0 im s - B
% Debug f Project Explorer i3 [ StartScreenView.hpp 18} StariScreenPresenter.cpp [¢) StartScreenView.cpp i3 [ mamnc [

The ‘setColor’ function is used to
highlight the selected text. Refer the
next screen for code snippet.

Based on the Light sensor data, we
will adjust the LCD screen brightness.
Get_DL function is used to read the
DB variable of Light sensor data.
Set_DL function is used to modify the
DB variable of LCD brightness.

v [} AK30_Project_Integration (in A1430_Project_
3 Binaries
Fib Includes
2 Core
1 Drivers
= Middlewares
v & TouchGFX
= App
(= assets
(& config
(= generated
v (2 gui
(= include

@ common
=3 model
v (2. startscreen screen

[€] StartScreenPresenter.cpp
(] SartScreenView.cpp

T e

=5 target

1 A1430_Project Integration_backup.touchgfx

57 udefine LCD_BRT_MAX 100
&define LCD_BRT_MIN 8
- void StartScreenView: :moveNext()

{

key_positiont4;

if (3 == key_position)
key_position = 1;

switch(key position)
.

case 1:

SColocs cho Voupad mubeon =
lcm szttclc'(toucngf; sColor: :getColorFronRGB(255, 255, 255)); I
TIOECEC)S
B ELlars fho Goioad Bugoo 37
ISGL.se:Colo'(tcu(hg(x::Cul..- 1:getColorfromRGE(®, 8, 255));
b e e
break;
case 2:
Eoelooh the ovoad ution

Color::getColorFromRGa(255, 255, 255)); |

ISEL‘ cetColor(touchgfx: !
) SoC.Iny e)s

) Select the Kevoad butic

. —
:getColorFromiGE(8, @, 255)); I

ILO"I .setColor(touchgfx::Color:

= lightsensor - Al430_Project_Integration/TouchGFX/gui/src/startscreen_screen/StartScreenView.cpp - STM32CubelDE

F4 Al830_Project_Integration touchghr
File Edit Source Refactor Navigate Search
N ‘ﬁb'\’;' {;va%v

%5 Debug [ Project Explorer 33

v E: Al430_Project_Integration (in AJ430_

4% Binaries

A Includes

2 Core

(2 Drivers

2 Middlewares
VLTOUChGFX_

= App

(= assets

(= config

(= generated
v = gui

(= include
v (= src
[z common
(= model
v (= startscreen_screen

|| StartScreenPresenter.cpp

|| StartScreenView.cpp
ulator

= sim
(= target

m Al430 Project Integratmn backuptouchgfx

EVE iiinnan

Project Run Window Help
O S R i 5 idi®™ S~ Bl o
|} StartScreenView.hpp |¢] StartScreenPresenter.cpp [€] StartScreenView.cpp 22 [g] mait

- void StartScreenView: :trigger(){|
#if (SDK_SERVICE_LIGHT_SENSOR == PS_ENABLE)

uint32 t val =

uint8_t lmode = @

refresh_val++;

if (REFRESH_TIME_IN_SEC == refresh_val)

refresh_val =

* Cot tho
Get DL(LIGHT SENSOR DATA ,
N1Co Snpranty (L u
LTSDATA.invalidate();

joht Sepcor Data *
uintd t *)&val);

er,

> "%d", val);

#if (SDK_SERVICE_LCD == PS ENABLE)
/* Set the LCD Brightness

if ((e <= val) && (500 >:

val) &% (100 != brightness_value))

Set DL(LCD BRIGHTNESS.
circleProgressl.setvalue

uint8 t *)&brightness value);
circleProgressiMax + 1));

else

if ((5@00 < val) && (1@88 >= val) & (85 != brightness_value))

brightness_value = 85;
Set_DL(LCD_BRIGHTNESS, (uint3_t *)&brightness_value);
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Configurations

This section describes the configurations required for Light sensor module. This default configuration can be done in the
Al430_config.h file under the section core/Maximatecc/Inc. The configurable parameters available for light sensor module
are conversion time and conversion mode.

4] Analog Handhes LA WputFequencyc (4 manc

To configure these, we are using
CONF_LIGHT_SENSOR_CONVERSION_TIM
E and
CONF_LIGHT_SENSOR_CONVERSION_MO
DE macros.

Kindly refer the next screen for code snippet.

v % Muimatecc
& W

v (s ser_modify_fles

5 AR Configh

Now we need to compile and test it on the board. For cor“rTSi’Iation, follow the instructions provided under the section Build
and Flash Procedure.

Output

Once we flashed the updated binary on MAX Al430 board we will observe that the application we designed is launched on
the GUI. Since the Conversion mode is set to Continuous mode by default, Light sensor will continuously fetch the sensor
data and update in the DB and the Ul will also get updated. Thus, the default configuration is working fine. Refer the next
screens captured to show different sensor values being updated in the Ul.

"/, Ught sensor MODULE
//
(

SINGLE ROGE

User can change the conversion mode on the board by clicking the single
mode button. This will cause the mode to switch from continuous to single
shot and the light sensor module will fetch only one data from the hardware
and update in the DB. The next screen shows the sensor value for Single
Mode.

The Ul will remain in the above screen unless the user changes the configuration.
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Warning Light Demo

The demo application is
written for user who would like
to write an application without
using the TouchGFX. They
can use the same blank
project released in the SDK,
but need to disable the
TouchGFX and then write
code which will link with the
SDK and use the
functionalities but will have a
blank UlI.

To Disable TouchGFX we
need to click on
Al430_Project_Integration.io
c.
Go to STM32CubelDE
Screen. Now double click on
Al430_Project_Integration.io
c. The next screen will come

up.

You will get the next screen
once you click on
Al430_Project_Integration.io
c. Now click Pinout &
Configuration->Categories ->
Software Packs->
STMicroelectronics.X-
CUBETOUCHGFX.

Now you can untick Graphics

Application box. This will
disable the  TouchGFX
configurations.  Refer the

highlighted areas in the below
screen.

Bl At Nyigwe Sexch  Projct Run Window belp

RS S N S
& PropctBghorer 51 B R T

4[] A0 Prject Jntegration (10 40430_Fraject -

v

& Binaies
» 5t hehide
. 45 Core
» (3 Drivers
O Mddlewarn
» (5 USE_DEVICE
& Debug

e et e e o e 0.
[ backsp_AKZ0_Praject bntegraticnioe

GO Qg

‘e Q =&
[@ A4 Coeliph =

= (6 USB_PRtform,. (@] ste3ZhTar h..

B 20030 Propec.. 12

& stanup_stm.
Pinout & Configuration

=0 @ mdne = ATk, "

System Core

Asnalog

Timers
[ STRMRHGETY FLASHM
[ STMRHGETY PAMIS Convactity
Multmeda
Secuity
Computing
Middeware
Trace ard Da... >
Powsrand T 2
STM32H7431ITX
LQFP176
Bl (O pnwee Sech Payect Ban Waodw Hep
(3 £ DR BA B0~ QUiFrifi=fer O 2O q = el
0 [ElRsstHedl. [} 44D Corfigh nosinav. [ AMN Frogec 2z % o n

Py 11 =

& Naematscc
> S
= Samp
& Oovens
U Meddemare:
3 TowhGFX
i fep
e s
& canfiy
= geeted
g
e Imudotoy
& tege
U HAN Projec
W] 30 _Projec
13 sppliation .
o doplcationl
& USEDENCE
& Dt
& Ralese
[0 AK38 Pxject s
AN Project Iy
AN Prject
AN Prject v
) backap AMN §
W STMED-TEATX
1 STMEC4ETX
] utenTheand (o f

Pinout & Configuration

DUCHGI XA 111 WMo L Plnes view

System Care
Aralog
Tirers
Conrectrty
Mutinada
Securty
Comguting
Midemyre

Trace sne Doduwy

Power s Theimal

| coprane |

STMI2HT743NTX
LQFP176

o Tou

PConfigarc 1ha Belyw PArMLars

L]
2 Depandeacies
LTOC K of . » TouchGFX only use
Display
tarce Paralél RGS |LTDC)
Frametufer . RGE5E!
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Now click Pinout &
Configuration-> Software
Packs->Select Components-

>
STMicroelectronics.X-CUBE-
TOUCHGFX O Graphics
Application 0. Then select
"Not selected" from the list.
Then click on OK.

Now TouchGFX is disabled.
The next step would be for
the user to generate the code
so that he can add his
features.

Click Device Configuration

Tool Code Generation
button.

To add the Test task
function, go to main.c file
under the section core/src.
Refer the next screen.

e f0e bavigwe: Jewch Braect S Wndow ey
MU B0 d -0~ ehisotGea~m0 a min
KuPrge. 11 O 2 Neet el i MAX_Cerfigh ) Irs 4 derOINTx rale 2 a [@ winenav. B axmprei. 11 ™ i =
5%V 1 Pinout & Configuration
o A30_Prgect e
& Snaces v Pinoun

i Aclaias PRIV £ Pinews view

B | ————
Y- pr—r P 3 =) |
=
o Packe Detsis and wanings
@ = % ﬂ 4 Burdde detmis
p ‘: "J‘ _ Pack Mtlitnics KOUBETOUCHGRL 4 98 1
@ > STHicoskctones XCUBE-EEPRIAL m tame 3
E STHicmekctincs $CUBE-GISS1 Version 4131
G115 eTbcroskctnnzs X CUEE MEME1 510 m Closs
{ STMDERCIRN S CCUBENFCA 20415 m
S| > sTcoskctanies XCUBENFCT 100
@/ > STk CUBE-SFXSALFY s st 3. o
4| | > STMcosketones LCUBE-SUBGZ v m Ces 0
H| 2 STcoskotnnics ¥ CUBE TTF1 300
@ & |- sTivcoskctnncs FCUSE-TOUCHT X o hu thgrstion
y M 1
o R cakn ® i Migrate 10! (Sujece 3 wesion
=¥ Agelicition @ [RIR] TouchGF
A5 amotas HAJEE-CAMOPEN 1120 @
B Dascngtan
W | PG 1-Cute-S-u0AL (BURUE i |
@ | > worss. LouBEarssL 30 T TauchGFX Ganseatar
» ‘: FIeaRTOS > )
_j;‘;' P e = Docusents
LBFEG Lcemse
MEEDTLS
PONZPCI
==n
File Edit Source Refactor Mavigate Search Project Run Window Help
HB-HE ®-% & H-0-Q-i® V- B Yo D oD 2O
{5 Project Explorer 2 [€] Reset_Handl... [ Ai430_Config.h Led.c [ main.c 82 [€] stm32h7xc_hal.c [€ system_stm:
= 183
iy o 184 /* USER CODE END 1 */
4 m Al430_Project_Integration (in Al43C 135
b 4%, Binaries 186  /* MCU Configuration----=--=---====c----soomsomsioocemomsomcmomooiooooaoos */
b il Includes 187
» (3 Core 188 /* Reset of all peripherals, Initializes the Flash interface and the Systick. */
» 7 Drivers iz; HAL_Tnit();
5 G8 Mi 2 : 5
b @5 Middlewares 191  /* USER CODE BEGIN Init */
I 2 TouchGFX 192
1» (23 USB_DEVICE 193 /* USER CODE END Init */
i = Debug 194
b = Release 195 /* Configure the system clock */

196 SystemClock_Confi :
[ Au30_Project Integration.ioc 5 ystemClock_Config();

Al430_Project Integration Debu 198 /* Configure the peripherals common clocks */
Al430_Project_Integration Debu 199 PeriphCommonClock Config();
Al430_Project_Integration Debu 208

m backup Al430 Pw}ed Integratl 28% /* USER CODE BEGIN SysInit */

[ stm_ cube ks - AM3D ije« Integrahon/Cove./S(dmam ¢ - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help

NG - R - @ & E-C -0 - AU P - IRENG DD (2O
[ Project Explorer 53 28 Y 8§ =0 @mancR
v [T A1430_Project_Integration (in SDK_template 1 /* USER CODE BEGIN Header */

4 Binaries 2

ERE 4 : main.c
v g8 Core 5 : Main program body
& Inc e
9

v 22 Maximatecc

> & Inc
> 8 St
(&= user_modify_files
v [ Src
> g freertos.c
> ¢ main.c

9 - * Copyright (c) 2022 STHicroelectronics.
10 *All rights reserved.

* This software is licensed under terms that can- be- found in the- LICENSE file

5 [g stm32h7xx_hal_msp.c
> [€) stm32h7xx_hal_timebase_tim.c
> [€ stm32h7xx_it.c

USER CODE ' END  Header */
/* Includes

> L€ syscalls.c #include "main.h"
5 § e #include "cmsis_os.h"
B et include "app_touchgfx.h"
) Sy Ematmadions #include “ush_device.h"

> (= Startuo
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Now create the test task
function. Refer the screen
below for code snippet.

The user can add his code inside
this test task.

For example, we have added
the below lines for warning
light functionality. User can
call Get_DL and Set_ DL
functions inside
AlTestTaskFunc. Refer the
next screen for code
snippet.

Now click Project ===
Build All. Refer the next
image.

File Edit Source Refactor Navigate Search Project Run Window Help

M@ - R - BG I HE-0-Ai® I~

i Project Explorer §3 = 0

(=} Q:} |—-" § f";% 248 /* USER CODE BEGIN RTOS_TIMERS */
4 [[1] Al430_Project_Integration (in , - 249 /* a add new ORESs; »2- "/
OB 0 2 /* USER CODI ND RTOS_TIMERS */
|» 35, Binaries 2
b sl Includes 2 /* USER CODE BEGIN RTOS_QUEUES */
p |5 Core 2 /* add queues, ... */
b @B Diivers 2 /* USER CODE END RTOS_QUEUES */
| 2 Middlewares 2
3 256 /* Create the thread(s) */
b €3 USB_DEVICE 257 /* creation of defaultTask */
» = Debug 258
i (2 Release 259
m AM430_Project _Integration. 260 /* creation of AITouchGFXTask */
|Z AM30_Project_Integration [ ?g E?l

[ backup AM30 ProjectInte = 5.5 /u ceq cope secTn RTOS_THREADS */

|0 STM32H7430TX_FLASH.Id - 564 /* add threads, ... */
[T STM32H743ITX_RAM.Id 265 /* add threads, ... */
i 266

File Edit Source Refictor Navigate Search Project Eur? w:ndc_w 7ﬂe'p

P

=k 4

[8] startup_stm... [ Ai430_Config.h Al430_Projec...

MvEHB S R B B0~ Q~i® I~ Y-8l ? o
i) Project Explorer &7 =] [5] startup_stm... [£ AM30_Config.h m Al430_Projec...
EGT 8 U5 ferG)

« n;mg_vr_oj:ct_lntegmwn (in 4 osDelay(1690);
I+ 3, Binaries
» (5l Includes /* USER CODE END 5 */
> 73 Core ¥
Lﬂ; st USER CODE BEGIN Head IT hGFX k /

: /* USE £ BEGIN Header A GFXTaskF *

1 (2 Middlenares 0 eader AITouc TaskFunc
» 5 USB_DEVICE * @brief Function implementing the AITouchGFXTask thread.
1> (= Debug * @poran argument: Not used
» (& Release * @retval None

[ AM30_Project Integration.i
= A430_Project_Integration [
m backup_Al420_Project_Inte
|18 STM32H7431TX FLASH.d
|t STM32H743ITX_RAM.Id

/* USER CODE END Header AITouchGFXTaskFunc */

= void [TElTSrTaa(void *argument)
{

uintd t state;
uint8_t val;
/7uint16_L blink;
/* USER CODE BEGIN AITouchGFXTaskFunc */

[*¥ Tofipiis loop £/

|2 @

el @

[€] USB_Platform...

while(1)

{
Get_DL(IS5_PS_INIT_DONE, &val);
if(val == 1)
break;
HAL Delay(1@d);

}

state = WL_ON;
Set_DL(WARNING_LIGHT 18 STATE, &state);
Set_DL(WARNING_LIGHMT_17_STATE, &state);
Set_DL(WARNING_LTGHT_16_STATE, Rstate);
Set_DL(WARNING_LIGHT_15 STATE, &state);
Set_NI (WARNTNG_| TGHT_14_STATF, Rstate);
Set DL (WARNING LIGHT 13 STATE, &state);

//GRT DL (NARNING L10I 5 WKING, (uints t
(5 A1430QuickStart - STM32CubelDE
File Edit Soutce Relaclor Navigate Search Project Run Window Help

Hvau®~vAvalg>Sd vy gy OpenProject
& Project Explorer & Close Project
~ [ Al430_Project_Integration (in Al430_Projec o Build All Culss’
9 Includes " Build
Build Corl g1 s >
i ; 1 Build Al I
N s Build Project
& Drivers
Build Working Set >

2 Middlewares

@ TouchGFX Clean...

<

® App Build Automatically
> assets Build Targets >
& confi
'gt . C/C++ Index >
i generate
Zui e Generate Report
X Generate Code
i simulator bt
& target Properties

* Al430_Project Integration_backup.touchgfx
l& Al430_Project_Integration.touchgix
# application.config
I« ApplicationTernplate.touchglx.part
& USB DEVICE
o Debug
@ Release
B Al420_Project_Integration.ioc
* Al430 Project Integration Debug.launch

T backup_Al430_Project_Integration.ioc

% STM32H743IITX FLASH.Id E probl.., # &
w STM32H7A21ITX_RAM.Id

Qiterns

Y&DL1NK) ;

[ USB_Platform...

[€] stm32h7

defaultTaskHandle = osThreadNew(StartDefaultTask, NULL, &defaultTask_attributes);

AITouchGFXTaskHandle = osThreadNew AITestTaskFun NULL, &AITouchGFXTask_attributes);

[€] stm32h7xc h...

int8_t Set_Warning_Light_Intensity(12C_HancleTypeDef *hi2c, uint8_t led_num, uints_t intenval);
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Once the build is successful,
you will get the console
windows with “0 errors, O
warnings.” As shown.

Now we will flash the binary
using the ST JTAG, click
debug icon to flash the code.
Refer the highlighted part in
the next screen.

During the flashing, the code
you will get the below screen.
Please click “Switch” button to
continue.

] As300uickStan - STMI2CubelDE o
[Fe (4t Souce Relactor Navigate Segrch Project Ben Window Liip
- B PR L S IR e ! ) a wim
& Progect Explorer ' Outhoe = % Budd lwgets @ omanon Center
B AM30 Profect integration 1 Al ~
& N There s 00 active editor that
@ inchades provides i outiine,
@ Cowe
B Devers
« Qusis
Marimatece £
¥ St new
% Adce snez
« av1180c peopes.
“ bustoothc
« ameac
# Conligaratieinputc
* Digtalac
# eeprom gl Srtove
# Fdoanc o

# tnpat Fraquency.c £ Problems & ks © Conole = T Properties

& 10_Bapander_TCA9535.¢ COT Bukd Conscle [AIA30 Project irvegison]
B e e e e e L o L T

# &A2576700h “AT&30_Project_Integratica. bin®

AlDe

A lede

» QP00 ¢

# Powes Modec

# Sdvamc

80 {doc)
& Wasring Lighte Finished building: AI&39_Project_Integration,list
& STM32HTsox_HAL Drbves
o Wddbewares
Apo . ._ v
<

Arm-none-eabi-cbjcopy -0 binary AI439_Project_Integration.elf
text data bss dec hex filename
Te3806

1140 121816 826762

Finiehed tuflaing: default.size.stdout

¢9¢3a AT430_Project_Integratics.elf

Finished bullding: AT430_Project Integration.bin

= Ilru 33 Suild Finished. @ errors, @ warnings. (took zn,sun)l
v W TouhGRX

< 3 ¢ >

M O Typehere to search ;{;‘ o =i
[ A1430QuickStart - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Win

Mvdal®vyS > @ n’:-ccvgve'-0-<
i Project Explorer e%YEd =0
v [ Al430_Project_Integration (in Al430 Zrojc A
» ¥ Binaries
& Indudes
& Core
v &9 Drivers
= CMSIS
v = Maximatecc

» i ine
v @ s
[& Adcc
I adv7180.c
[ bluetooth.c
| camera.c
[ Configurablelnput.c
1¢ Digitalio.c
2 aanram enis

[l Confirm Perspective Switch X

@ This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for displaying the
debug stack. variables and breakpoints.

Switch to this perspective?

] Remember my decision

No
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Once the flashing is
completed you will get the
next screen.

Click Resume
button(Highlighted ( ) in the
above image) to run the

application. You will get the
next Screen

on the Al430 board.

In the AlTestTaskFunc, we
enabled WarningLight 13 to
Warning Light 18. You can
see the next screen shot
where the warning lights are
enabled.

o
= Bt §
v [ Al430_Project_Integration Debug [STM32 Co
v & Al430_Project_Integration.elf [cores: 0]
v @ Thread #1 [main] 1 [core: 0] (Suspende
= main() at main.c:189 0x800bec
¥ arm-none-eabi-gdb (8.3.1.20191211)
o1 ST-LINK (ST-LINK GDB server)
v [ <terminated>Al430_Project_Integration Debt
Jl <terminated, exit value: 0>arm-none-eabi
& <terminated, exit value: 1>ST-LINK (ST-LIN

# Debug # 't Project Explorer

4'main.c i

189  HAL_Init();

198

191 /* USER CODE BEGIN Init */

USER CODE END Init */

/* Configure the system clock *
SystemClock_Config();

* Configure the peripherals common clocks */
PeriphCommonClock_Config();

/* USER CODE BEGIN SysInit *

2083 /* USER CODE END SysInit */
204
<

2 Consale

Al430_Project_Integration Debug [STM32 Cortex-M C/C+ + Application]
UOWINI0EU 1 FIOBIress:

File download complete

Time elapsed during download operation: ©0:80:18.631

Verifying ...

Download verified successfully

User Task Edit Details

This section elaborates how user can initialize their user task and call the APIls, Set_DL and Get_DL without using the
TouchGFX. They can also perform any non-Ul related tasks here. User can create the tasks as shown below. Below
images show that the user is creating three tasks. Refer to the next two images for the sample code snippet to create the

File Edit Source Refactor Navigate

[ | B~ Q~-@iaid

[ Project Explorer 83 =

Search Project Run

v [T5 AI430_Project_Integration (in SDK_template

£ Binaries

3 Includes
T Core

& Inc

v = Maximatecc
& Inc
@ Sre
v = user_modify files
[ Ai430_Config.h
(B EE_PH_DB.h
EE_User_define.h
gen_define.h
gen_pgn.c
11939_datatype.n
J1939Data_Layer.h
User_Define.h
user_task.c

IFEPREPE

&

(& Startup
v (9 Drivers
& CMsIs
= Maximatecc
(= STM32H7xx_HAL Driver
(2 Middiewares
v (2 TouchGFX

Windov

Help

Br&8-E-CG -0 """ Q™S ~

§ = O [gusertaske 2

tasks. These tasks are created in their user_task.c file as shown in the next image:

able th

uints_t ps_state;
int8_t led state;

while(1)

if (TRUE == ps_state)
break;

vTaskDelay(509);

led_state =:LED_ON;
SET_DB(LED_RED_STATE, - (u
35 Jrendsf

while(1)

&5 e vTaskDelay(1000) ;
2 y

4+ fendif

55fvoid User_Taskl_Start(void *pvParameters)

s J#ifdef _TEST USER_TASK1_CODE_

GET_DB(IS_PS_INIT_DONE, &ps_state);

by uncommenting “#define

int8_t *)8led_state);

[ Problems @ Executables @ Debugger Console 0 Memory
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\n’tﬁ_t User_Task_Start(void)

#if(USER_TASK3 == PS_ENABLE)
*

{
#1F((USER_TASK1 == PS_ENABLE) || (USER_TASK2 == PS_ENABLE) || (USER_TASK3 == PS_ENABLE w

BaseType_t xReturned; - -
#endif XReturned = xTasECreate(User_TaskB_Start, ser_Task3",

SRR AR e PESENABLE 512, NULL, osPriorityldle, &user_task3);

xReturned = xTaskCreate(User_Taskl_Start, "User_Task1", tf (XRetUl’ned = deASS)

512, NULL, osPriorityIdle, &user_task1);

if (xRet d != pdPASS) ( " 3 "
iy LOGERROR( "Unable to initialize the User _Task3 \r\n");
LOGERROR("Unable to initialize the User_Task1 \r\n"); return PS FAILURE:
return PS_FAILURE; v <
}
#endif #endif
#1F(USER_TASK2 == PS_ENABLE)
R el P T SO Ny
xReturned = xTaskCreate(User_Task2_Start, "User_Task2", return PS_SUCCESS;
512, NULL, osPriorityIdle, &user_task2); }

Af (xReturned != pdPASS)
¢ tendif

LOGERROR("Unable to initialize the User_Task2 \r\n");
return PS_FAILURE;

#endif
void User_Taski_Start(void *pvParameters)

{

/* Enable this test task by uncommenting "#define __TEST_USER_TASK1_CODE__" */
#ifdef __TEST_USER_TASK1_CODE__

uint8_t ps_state;

int8_t led_state;

while(1)

: GET_DB(IS_PS_INIT_DONE, &ps_state);
User can call SET_DB and GET_DB APIs inside LF(TRUE == ps_state)
the created user tasks to access the required ok
functionalities. Please see the below image for viaskpelay(Som);

; }
the code snippets.
led_state = LED_ON;

SET_DB(LED_RED_STATE, (uint8_t *)aled_state);

#endif
while(1)
{
vTaskDelay(1000);
}
#endif
#LF(USER_TASK2 PS_ENABLE) #1f(USER_TASK3 == PS_ENABLE)
vold User_Task2_Start{void *pvParameters) vold User_Task3_Start(voild *pvParameters)
{ {
/* Enable this test task by uncommenting “#define __TEST_USER_TASK2_CODE . ™ E_nab]_'e tM{S test task by uncommenting "#define __TEST_USER_TASK3_CODE_" */
#ifdef _ TEST USER_TASK2_ CODE__ #ifdef __TEST_USER_TASK3_CODE__
uints_t ps_state; uint8_t ps_state;
int8_t state; int8_t led_state;
while(1) while(1)
¢ {
GET_DB(IS_PS_INIT_DONE, & tate);
S s s e) GET_DB(IS_PS_INIT_DONE, &ps_state);
break;
Lf(TRUE == ps_state)
vTaskDelay(5060); break;
}
state = KEY_BACKLIGHT_ON; VTaskDelay(500);
set_DL(KEYPAD_BACKLIGHT , (ulnts_t *)astate); }
#endif
led_state = LED_ON;
while(1)
{ 3
VTaskDelay(1008); SET_DB(LED_AMB_STATE, (uilnt8_t *)aled_state);
1 #endif
} while(1)
wendir {
vTaskDelay(1000);
}
}
#endif
#if (SOK_SERVICE_FDCAN == PS_ENABLE)
/* Start FDCAN Platform Service */

If user enables the USER_TASK_STATE in seneisr==mersos
Ai430_Config.h file, User_Task_Start function * (=ozemiessmese oo rsamae.

J1939_Ps_start();|

gets called from Platform_Service.c. Refer the = #eneir
#if (SOK_SERVICE_CFG_INPUT == PS_ENABLE)

below screen for code snippet. {7 SSert ConfigurableTnpie Platform Service -
wendif ’

#if (THROUGH_PUT_SERVICE == PS_ENABLE)
Throughput_service_Start();
Sendif

#if (USER_TASKX_STATE == PS_ENASLE)
User_Task_Start():

#endif

T
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1231 #define THROUGH PUT_SERVICE PS_ENABLE

#if (THROUGH_PUT_SERVICE == PS_ENABLE)

1235 #endif //THROUGH PUT SERVICE

Before using the tasks, the user will need to
initialize the tasks from the main.c. User can call
there USERTASK1_PS_Start under platform
service init as shown in the below image.

USER Task

Users need to create and enable the User Tasks Rl e e R e L U
in the configuration file. Refer the next screen for
code snippet.

#if (USER_TASK_STATE == PS_ENABLE)

ndefine USER_TASK1 PS_ENABLE
wdefine USER_TASK2 PS_ENABLE
ndefine USER_TASK3 ps_enasLe]

File Edit Source Relaclor Navigate Search Project Run Window Help

> Sv{ gy gy Open Project
& Project Explorer & Close Project
~ [ Al430 Project_Integration (in Al430_Projec « Build All Cul+p
The user can then compile and flash the same o' Includes Build Cor{Buiid Al >
following the below procedure. s Build Project
. . . = nvers . R
Now click Project ===> Build All. Refer the next 8 Middlewares Build Working Set 4
|mage v & TouchGFX Clean...
= App Build Automatically
» assets Build Targets >
& fi
i C/C++ Index >
i+ generated 5
. Generate Report
S Generate Code
o simulatar
= target - !’roperﬁps
= Al430 _Project_Inteqration_backup.touchgfx
STM=TIONE=EdUL-00JUulp =11 =>  AL430_rI'UJeCL_LIILEEIauiON. €4T »  AL430_FIUJECt_LIILEgration. 15T
arm-none-eabi-objcopy -0 binary AI43@_Project_Integration.elf "AI436_Project_Integration.bin”
text data bss dec hex filename

. . X ?O?SOE :_1140 121816 826?62 c9d8a AI438_Project_Integration.elf
Once the build is SUCCGSSfUl, you will get the Finished building: default.size.stdout

console windows with “O errors, 0 warnings.” AS  rinished building: AI438_Project_Integration.bin

shown. Finished building: AI43@_Project_Integration.list

|17:10:33 Build Finished. @ errors, @ warnings. (took 275.531ms)|

[[8 Al430QuickStart - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run
v ki ‘i\:v&vmmvmvs_v@,v‘

Now we will flash the binary using the ST JTAG, '

click debug icon to flash the code. Refer 5 Project Explorer =%YE =0
the highlighted part in the next screen. v [ Al430_Project_Integration (in Al430 Projc &
¥ Binaries
& Indudes
& Core
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I:_: Confirm Perspective Switch X

9‘ This kind of launch is configured to open the Debug perspective when it suspends,

During flashing the code, you will get the next T Ths Debug perspective supports application debugging by providing views for displaying the
screen. Please click “Switch” button to continue. chbrichstade Rditie S seRpom

Switch to this perspective?

[ Remember my decision

l Switch No

File download complete
Time elapsed during download operation: @@:@e:18.831

Once the flashing is completed you will get the

next screen
Verifying ...

Download verified successfully

Click Resume button "~ to run the application.
You will get the next Screen on the Al430 board.
Once the device powers up with this build user INTEGRATION TEST
can see the output on the board. By default, the SE
maxAl 430 LED state is OFF but, in the user,
task3 that we created and flashed we have
changed the LED state as ON.

Hence if we power up the board with this build,
the user can see that LED is ON as shown next
which confirms that the user task 3 has executed
successfully. Hence the user can add any non-Ul
based functionalities in these tasks and execute
them in the background.
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SDK Architecture

The Al430 SDK is built with the below four layers which are well organized to give the application the flexibility to be
written independently with minimum knowledge regarding the internal functionality of the underlying hardware.

A quick overview of the layers is described below

Application

Blank Touch GFX will be provided where USER will be able to create the GUI layout using Touch GFX or USER developed
widgets, Hardware configuration of the Touch GFX project would be predefined in the SDK. The user can create the
graphical elements and link them with the SDK modules to achieve the desired results. The user modified code resides
here.

Data Layer Data Base (DB)

Data Layer DB is the interface between USER application and the SDK Platform services. It acts as an intermediate layer
and is used for communication between user application and platform services.

Data Layer DB consist of a collection of RAM variables containing the data of the Platform services, this data shall be

updated with latest data from each platform service iteration/event. The Data Layer DB will also work as a channel to input
data from the application to the Platform services.
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Platform Services

Platform Services will work as an interface between Data Layer DB and Platform driver. It will create and manage tasks for
hardware peripherals based on user configuration/application requirements. These created tasks will run in RTOS. Data
requested from user application will be obtained by Platform services from Platform driver. After receiving data, Platform
services will push that information to Data Layer DB. Then, user application can fetch requested data from the
Data Layer DB.

Platform Drivers

Platform Drivers will be used for accessing and controlling the hardware. Platform drivers will configure the hardware based
on user configuration/application requirements. It will receive the relevant data needed by user application. Data received
by platform driver will be sent to Platform services.

SDK Interfaces

The SDK adaptation software provides an interface between the USER tasks and platform driver layer on Al340 hardware
platform. This design provides the easy to include / exclude design for the SDK modules/drivers using the configuration file
(-h) in the final firmware application. And the USER can easily integrate the TouchGFX Ul into the SDK and use it on the
Al340 hardware platform. Using this design, the USER can easily focus on the design of the end application. The

below diagram depicts the overall design architecture of the final firmware application.

1
I J1939 stack

O

O
M Free RTOS

| [ Third party stack

The user interacts with the SDK for the below functionalities:

1) Enable and disable the modules via the configuration file.
2) Provide default configuration for the properties of the modules as per their requirements.
3) Access Data Layer Data Base to get/set individual properties of the modules.

The user is free to enable any of the services or modules if needed to improve memory constraints.

So, the first step is to enable the desired services in the configuration file and then configure the properties for each manager.
The managers are directly connected to the OS and work automatically on the background, so the user does not need to
worry about the usage or the error management. In the below sections a detailed description is provided on how each
module of the SDK can be accessed by the user for full filling their requirements.
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1. System Reset

1
| 2. System Init (Clock, SysTick, Start WDG) |

|

. . 3. Configure the Peripherals one by one based
The diagram depicts the SDK boot flow for the MAXAI430 on the .h configuration

platform ‘
4. Start the DB Layer

l

5. Start the Platform Service Manager layer
one by one based on the .h configuration

l

| 6. Start the TouchGFX task l

.

[ 7. Start the USER task(s) ]

'

| |
! 8. Start the FreeRTOS Scheduler !

SDK Boot flow

Application and SDK Interaction

The user can interact with the SDK to configure the individual modules of the SDK. This can
happen either during power up configuration or during the run time configuration.

SDK Module Default Configuration

The user can configure the SDK by enabling and disabling individual modules. If a user enables or disables a particular
module the entire stack is disabled for that module as shown in the below diagram

| SDK API RTC

For Example, If the USER disables the RTC :
driver, the RTC related (SDK USER APIs, Ll cuntiguution Sig

RTC DB Layer, RTC Platform service and Shhic BAL RIC MOULLE Bamcee
RTC Driver) codes will not be included inthe | ‘i o sootir ivuin,
final firmware image.

| RTC DB luver

| Platform Service RTC ‘
RTC Driver ‘

That is, each device driver related SDK
APlIs, DB layer service, platform service and
driver will be blocked with preprocessor
MACROs (e.g.,
HAL_RTC_MODULE_ENABLED).

(‘nnﬁguraliﬂn file process D Code is not included in the image

. Code is included in the image
This implementation will reduce the final
image size.
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[ﬂumu Y
TIPS -/

For example: - If user wants to enable the keypad module in the current build, user must configure the below mentioned
variable as PS_ENABLE. #define SDK_SERVICE_KEYPAD PS_ENABLE

The user can find the configuration file in the source code in the below-mentioned path. Users can configure variables for
any modules based on the requirements in the Al430_Config.h.

Al430_Project\Core\Maximatecc\Inc\Al430_Config.h

Each module in the configuration file is differentiated with Headers/comments and users can easily
find the SDK modules they are looking for.

For Example: Keypad Module configuration

As shown in the above picture, the keypad module configurations are listed in the header file after the above comments.
You can find similar comments for each module section in the configuration file.

The user can configure certain parameters per module which will impact the default configuration of the individual modules.
This can be done by modifying the configuration file, which is used by the SDK to configure the individual modules during
the power up sequence. Once configured, the modules continue using the same configuration until it is changed by the
user.

For Example: - The below parameter configures the keypad backlight. It can be configured as ON / OFF and when the
device powers up the SDK Reads this configuration file and updates the keypad backlight accordingly. In the MAXAI430
the default configuration for this parameter is true and hence the keypad backlight is always ON after device powers up
unless the application turns it of during runtime.

* MACRO Supported

* Keypad backlipght configuration state

¥ 3= KEY: LIGHT_ON /

* B: KEY_BACKLIGHT_OFF

*

#define KEYPAD_BACKLIGHT_CFG_STATE KEY_BACKLIGHT_ON

When the user modifies any configuration in the config.h file, the user will have to re — compile the source code and flash
the updated binaries to the device and verify the changes.

Run Time Configuration

The user can modify certain parameters per module during the run time to interact with the module and to execute their
desired functionality. This can be achieved by using the Data Layer Data Base APIs to read/write into the DB entries for
each module.
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Data Layer DB will collect the data from the platform service / platform layers and update the data into the proper variable.

Data Layer DB will be accessed by using GET/SET APIs from the application. If the application needs any platform related
data, it uses the GET/SET API of the DB layer with the proper platform field name/id.

Keypad
Power Mode
LED
Bluetooth
Camera
LCD

CAN

Digital Input Configurable Inputs
Light Sensor Warning Lights
Power Monitoring uUSB

RTC SW Timer
EEPROM WatchDog

SDRAM Flash

J1939

The Data Layer DB will interact with the Platform service through platform service SDK GET/SET APIs.

DB Layer USER APIs

The USER shall access the DB layer field through the below set and get functions.

Function Name: GET_DL

No API Syntax

GET_DL()
The user
can use this
API to
retrieve the
value of the
data from
the
database.
The Field id
is defined in
the
database.h
file which
identifies
the data
field we are
interested
in.

Parameter
uint16_t dl_index , int8_t *buf

Value: We have to pass the
Data ID for the data field we
are looking to retrieve the data
and then pass a buffer where
the data to be written will be
stored when the function call
returns to the application.

Function Name: SET_DL

No  API Syntax

SET_DL()
The user
can use this
APl to 1:
Success
store the
value of the
data from
the
database.
The field id
is defined in
the
database.h
file which
identifies
the data
field we are
interested
in.

Parameter
uint16_t dl_index , int8_t *buf

Value: We have to pass the
index ID for the data field we
are looking to retrieve the
data and then pass a buffer
where the data to be written
will be stored when the
function call returns to the
application

Return
Value
0: Failure
1: Success

Return
Value
0: Failure
1: Success

Below is the snippet of the description of the function:

s

++ @brief Set_DL
This function will Set the data to the platform service

@param dl_index[IN] : DB index value
buf[IN] : input buffer

L

* (@return @ : FAILURE
b 1 : SUCCESS
A =3 . NULL_POINTER
*
*/
int8_t Set_DL(uintl6_t dl_index, uint8_t *buf)

Below is the snippet of the description of the function:
/** @brief Get_DL

*

This function will get the data from the platform service

@param dl_index[IN] : DB index walue
buf[IN] : input buffer

@return @ : FAILURE
1 : SUCCESS
=3 : NULL_POINTER

L N

*
/
intB_t Get_DL(uintl6_t di_index, uint3_t *buf)
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For Example:

If we want to get the current status of the keypad backlight and then toggle it, we can do so by using the below code
shippet,

/* Get the current backlight status */
If (Get_DL(KEYPAD_BACKLIGHT , &state) == SUCCESS)

/* If current state is ON, set it OFF */
If ( state == KEY_BACKLIGHT_ON))

{
State = KEY_BACKLIGHT_OFF;
Set_DL(KEYPAD_BACKLIGHT , &state);

1
/* If current state is OFF, set it ON */
Else

{
State = KEY_BACKLIGHT_ON;
Set_DL(KEYPAD_BACKLIGHT , &state);

}
}

SDK Modules

Described below are the functionalities supported by each SDK module which can be used by the application developer to
full fill their requirements.

Keypad Module

The User would be able to use the below functionalities of the keypad module via the DB variables and configuration file.

Keypad Module Enable/Disable

The SDK provides the user the ability to enable/disable the Keypad functionality by modifying the default configuration file.
Please see section Keypad sample Configuration

\[e) Variables Options Default State Description |
1 SDK_SERVICE_K PS_ENABLE PS_ENABLE PS_ENABLE: Enables the Keypad module in the SDK.
EYPAD PS_DISABLE PS_DISABLE: Disables the Keypad module in the SDK.

Keypad Backlight ON/OFF

The AI430 SDK supports default configuration of the Keypad backlight and this can be done by modifying the below
parameter in the configuration file. Please see section Keypad sample Configuration.

No Variables Options Default State Description |
1 KEYPAD_BACKLIGHT_CFG_STATE 1:KEY_BACK KEY_BACKLIGHT_ON | User can configure the default state of the
LIGHT_ON keypad Backlight to ON/OFF using this
0:KEY_BACK variable.
LIGHT_OFF

During runtime the user can read and modify the keypad backlight by reading and writing to the below DB variables.

Field ID Permission Size Description Comments

KEYPAD_BACKLIGHT = DBu8 READ/WRITE 1 ON/OFF This field is used to turn ON/OFF the Keypad Backlight.

The sample code for set/get the Backlight using key#1 is as below:
if (KEY1_SHORT_PRESS == val)

{
state = KEY_BACKLIGHT_ON;
Set_DL(KEYPAD_BACKLIGHT , &state);

1
/* Get the backlight state */
Get_DL(KEYPAD_BACKLIGHT, &state);
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Keypad Time Out Configuration

The Al430 SDK user can configure the timeout value of keypress to differentiate between short press and long press.
Short Press can be configured in the range (> 10ms && < 255ms). If the key is pressed longer than the short press
timeout it would be considered as long press. This default configuration can be done in the Al430_config.h. Please see
section Keypad sample Configuration.

\[e] Variables Options Default State Description
1 SHORT_PRESS_TIMEOUT = Short Press (> 10 && < 255) 10 The user can configure the timeout value of keypress to
Long press ( > short press time) differentiate

Keypad Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the keypad module in the
configuration file. Please see section Keypad sample Configuration.

No Variables Options Default State Description
1 PS_KEYPAD_TASK_PRIORITY  osPriorityNone , osPriorityldle User can select any one of the priorities based on the
osPriorityldle , application requirement
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

Keypad Keys Enable/Disable

The Al430 SDK supports four keys and the user can enable/disable each of the keys using the default configuration file.

No Variables Options Default Description ‘
State
1 CONF_KEYPAD_01_STATE PS_ENABLE PS_ENABLE PS_ENABLE: Enable the HW Key01 in the Keypad SDK platform service.
PS DISABLE PS_DISABLE: Disable the HW Key01 in the Keypad SDK platform service.
2 CONF_KEYPAD_02_STATE PS_ENABLE @ PS_ENABLE ' PS_ENABLE: Enable the HW Key02 in the Keypad SDK platform service.
PS DISABLE PS_DISABLE: Disable the HW Key02 in the Keypad SDK platform service.
3 CONF_KEYPAD_03_STATE PS _ENABLE PS_ENABLE PS_ENABLE: Enable the HW Key03 in the Keypad SDK platform service.
PS DISABLE PS_DISABLE: Disable the HW Key03 in the Keypad SDK platform service.
4 CONF_KEYPAD_04 _STATE PS_ENABLE PS_ENABLE ' PS_ENABLE: Enable the HW Key04 in the Keypad SDK platform service.
PS DISABLE PS_DISABLE: Disable the HW Key04 in the Keypad SDK platform service.

Keypad Keys Read Status.

The Al430 SDK user can then read the Key status variables to know if the keys are active or inactive. This DB entry has to
be read first for receiving the keypress event. If the KEY _STATUS 01 is KP_ACTIVE then the USER has to read the
KEY_PRESS 01 DB variable to check the state of the key press.

Field ID Data Permission Size Description Comments

KEY_STATUS_01 READ 1 KP_ACTIVE/KP_INACTIVE This field is used to Read the status of

KEY_STATUS_02 DBu8 READ 1 KP_ACTIVE/KP_INACTIVE ?ﬁsﬁ%ﬂé used to Read the status of

KEY_STATUS_03 DBu8 READ 1 KP_ACTIVE/KP_INACTIVE Elljfﬁsﬁ?glzzls used to Read the status of

KEY_STATUS_04 DBu8 READ 1 KP_ACTIVE/KP_INACTIVE ifﬁ{fzgjs used to Read the status of
e Key#4.

The user can read the key state (short press/ long press / inactive) by continuously monitoring the below DB variables.
Once the USER gets any one of the Keypress events (SHORT_PRESS/LONG_PRESS), the USER has to ACK the key
press (KEY_PRESS_01) with the value 1.
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Field ID Data Permission
Type

KEY_PRESS_01 DBu8 READ/WRITE

KEY_PRESS 02 DBu8 READ/WRITE

KEY_PRESS 03 DBu8 READ/WRITE

KEY_PRESS 04 DBu8 READ/WRITE

Size

1

1

1

1

Description

INACTIVE/SHORT_PRESS/LONG_PRESS
INACTIVE/SHORT_PRESS/LONG_PRESS
INACTIVE/SHORT_PRESS/LONG_PRESS

INACTIVE/SHORT_PRESS/LONG_PRESS

Below is a code snippet for the keypress read and acknowledge use case.

#if(CONF_KEYPAD_01_STATE == PS_ENABLE)
/* Read the Key Status from the DB */

res = Get_DL(KEY_STATUS_01, &key_status);

/* Proceed only if the Key # 1 is active */

if (KEY_INACTIVE != key_status)

{
res = Get_DL(KEY_PRESS_01, &key_status);
if (SHORT_PRESSED == key_status)

{

key_status = 1;

/* ACK the Keypress */

Comments

This field detects the type of KeyPress
for Key#1.
This field detects the type of KeyPress
for Key#2.
This field detects the type of KeyPress
for Key#3.
This field detects the type of KeyPress
for Key#4.

res = Set_DL(KEY_PRESS_01, &key_status); }

else

if LONG_PRESSED == key_status)

{

key_status = 1;
/* ACK the Keypress */

res = Set_DL(KEY_PRESS_01, &key_status);
modelListener->keyUpdate(KEY1_LONG_PRESS);

}
}
#endif /KEYPAD_01

Keypad Sample Configuration

*

* Keypad Module Configuration

/*

* Keypad Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE)

Macros

*/

#define SDK_SERVICE_KEYPAD PS_ENABLE
#if (SDK_SERVICE_KEYPAD == PS_ENABLE)
/¥

* Keypad Task Priority

* osPriorityNone = 0,

* osPriorityldle = 1,

* osPriorityLow = 8,

* osPriorityLow1 = 8+1,

* ;)ys,I,DriorityISR =56,

* osPriorityError = -1,

* osPriorityReserved = 0x7FFFFFFF

*/

#define PS_KPD_TASK_PRIORITY osPriorityldle
/¥

* MACRO Supported

* Keypad backlight configuration state
*1: KEY_BACKLIGHT_ON/

* 0: KEY_BACKLIGHT_OFF

*/
* SHORT Press timeout (Millisecond)

*/

#define SHORT_PRESS_TIMEOUT 10

Digital Output Module

/*

/¥
* MACOR Supported

* Keypad configuration state
*1: PS_ENABLE /

*0: PS_DISABLE

*/

/

#define KEYPAD_BACKLIGHT_CFG_STATE KEY_BACKLIGHT_ON

#define CONF_KEYPAD_01_STATE PS_ENABLE

#define CONF_KEYPAD_02_STATE PS_ENABLE
#define CONF_KEYPAD_03_STATE PS_ENABLE
#define CONF_KEYPAD_04_STATE PS_ENABLE
#endif //SDK_SERVICE_KEYPAD

The User would be able to use the below functionalities of the digital output module via the DB variables and configuration

file.
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Digital Output Module Enable/Disable

The SDK provides the user the ability to enable/disable the Digital Output functionality by modifying the default
configuration file. Please see section Digital Output Sample Configuration.

No Variables Options Default State Description
1 SDK_SERVICE_DI = PS_ENABLE PS_ENABLE PS_ENABLE: Enables the Digital Output module in the SDK.
GITAL_OUTPUT PS_DISABLE PS_DISABLE: Disables the Digital Output module in the SDK.

Digital Output Configuration

The Al430 SDK supports default configuration of the digital output status and this can be done by modifying the below
parameter in the configuration file. Please see section Digital Output Sample Configuration.

\[e) Variables Options Default State Description
1 DIGITAL_OUTPUT = CONF_OPEN_DRIVE_DRIV  CONF_OPEN_D User can select the Digital output configuration as open drive
_CFG ER/ RIVE_DRIVER driver when the digital output status is OFF User can select the
CONF_LOW_SIDE_DRIVER/ Digital output as configuration as low side driver. User can select
CONF_HIGH_SIDE_DRIVER the Digital output as configuration as high side driver.

The user can do the same configuration during the runtime via the DB variables and configuration file as shown:

Field ID Permission Size Description Comments

DIGITAL_OUTPUT_01_CFG @ DBu8 READ/WRITE 1 OPEN_DRIVE/ This field is used to configure the digital
HIGH_SIDE_DRIVER / output as high side, low side or open
LOW_SIDE_DRIVER drive. The field is also used to enable/

disable the Digital Output. The status of
the field can also be read back once

enabled.

Below is the sample code for accessing the Digital output configuration DB variables.

/* Read the Digital Output configuration */ Get_DL(DIGITAL_OUTPUT_01_CFG, &state);

Get_DL(DIGITAL_OUTPUT_01_CFG, &state); if(state == CONF_HIGH_SIDE_DRIVER)

if(state == CONF_LOW_SIDE_DRIVER) {

{ state = CONF_LOW_SIDE_DRIVER,;

state = CONF_HIGH_SIDE_DRIVER; /* Set the Low side Digital Output */

/* Set the High side Digital Output */ Set_DL(DIGITAL_OUTPUT_01_CFG, &state);

Set_DL(DIGITAL_OUTPUT_01_CFG, &state); }

}
Digital Output ON/OFF

The AI430 SDK user can turn ON / OFF the digital output during runtime. To do so he can use the below DB variables.

Field ID Data Permission Size Description Comments

Type
DIGITAL_OUTPUT_01_STATE DBUS8 READ/WRITE 1 CONF_DIGITAL_OUTPUT
_ON/CONF_DIGITAL_OUTPUT_OFF

This field is used to turn ON or OFF
the digital input. The status of the
field can also be read back once to
get the current status of the pins.

Below is the sample code for turning ON/OFF the Digital output DB variable.

state = CONF_DIGITAL_OUTPUT_ON;

/* Set the open drive Digital Output */
Set_DL(DIGITAL_OUTPUT_01_STATE, &state);
state = CONF_DIGITAL_OUTPUT_OFF;

/* Set the open drive Digital Output */
Set_DL(DIGITAL_OUTPUT_01_STATE, &state);

Digital Output Time Out Configuration

The Al430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would go

and read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data

if there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. configuration.
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No Variables Options Default State Description
1 PS_DIO_TASK_TIMEOUT = MIN VALUE : 50 100ms The user can configure the timeout value of task so that the
MAX VALUE : 500 platform service would go and read the hardware and update

the values in the Database.

Digital Output Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the digital output module in
the configuration file. Please see section Digital Output Sample Configuration.

No Variables Options Default State Description
1 PS_DIO_TASK_PRIORITY | osPriorityNone , osPriorityldle User can select any one of the priorities based on the
osPriorityldle , application requirement.
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

Digital Output Sample Configuration

*

* Digital Output Module Configuration

*

/* .

IERT]

* DIO Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) R

Macros * osPriorityISR = 56,

*/ * osPriorityError = -1,

#define SDK_SERVICE_DIGITAL_OUTPUT PS_ENABLE * osPriorityReserved = 0x7FFFFFFF

#if (SDK_SERVICE_DIGITAL_OUTPUT == PS_ENABLE) */

/*| #define PS_DIO_TASK_PRIORITY osPriorityldle

* DIO Task Periodicity 100ms /*

*/ * Select the DIGITAL_OUTPUT_CFG 00 : CONF_LOW_SIDE_DRIVER
#define PS_DIO_TASK_TIMEOUT 100 *01 : CONF_HIGH_SIDE_DRIVER

/* * 02 : CONF_OPEN_DRIVE_DRIVER

* DIO Task Priority */

* osPriorityNone = 0, #define DIGITAL_OUTPUT_CFG CONF_OPEN_DRIVE_DRIVER
* osPriorityldle = 1, #endif /SDK_SERVICE_DIGITAL_OUTPUT

* osPriorityLow = 8,
* osPriorityLow1 = 8+1,

Configurable Inputs Module

The User would be able to use the below functionalities of the keypad module via the DB variables and configuration file.

Configurable Inputs Module Enable/Disable

The SDK provides the user the ability to enable/disable the configurable functionality by modifying the default configuration
file. Please see section Configurable Inputs Default Configuration.

No Variables Options Default State Description
1 SDK_SERVICE_CG_IN PS_ENABLE PS_ENABLE PS_ENABLE: Enables the Configurable input module in the SDK.
PUT PS_DISABLE PS_DISABLE: Disables the configurable input module in the SDK.

Configurable Inputs Task Priority

The AI430 SDK supports the below task priorities and the user can modify the task priority for
the configurable inputs module in the configuration file. Please see section Configurable Inputs Default Configuration.

No Variables Options Default State Description |
1 PS_CFG_INPUT_TAS osPriorityNone , osPriorityldle User can select any one of the priorities based on the application
K_PRIORITY osPriorityldle , requirement.
osPriorityLow ,
osPriorityLow1 ,
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osPriorityISR ,
osPriorityError ,
osPriorityReserved

Configurable Inputs Task Time Out Configuration

The Al430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would go
and read the hardware for the configured inputs and update it in the DB so that when the user reads the DB, he will receive
the latest updated data. This default configuration can be done in the Al430_config.h. Please see section Configurable
Inputs Default Configuration.

No Variables Default State Description
1 PS_CFG_INPUT_TASK = MIN VALUE : 50 100 The user can configure the timeout value of task so that the platform
_TIMEOUT MAX VALUE : 500 service would go and read the hardware and update the configured

inputs in the Database.

Configurable Inputs — Configure the Number of Samples.

The Al430 SDK user can configure the number of samples to be considered for the average calculation of the readings from
the hardware before it is updated to the database. This would improve the accuracy of the data updated in the DB. This
default configuration can be done in the Al430_config.h. Please see section Configurable Inputs Default Configuration.

Variables i Default State Descripti

1 CONF_INPUT_01_NUMB = MIN VALUE: 1 1 User can set the number of sample values to be considered for the
_SAMPLES MAX VALUE: 255 average calculation for configurable input 1.

2 CONF_INPUT_02_NUMB ' MIN VALUE: 1 1 User can set the number of sample values to be considered for the
_SAMPLES MAX VALUE: 255 average calculation for configurable input 2.

3 CONF_INPUT_03_NUMB = MIN VALUE: 1 1 User can set the number of sample values to be considered for the
_SAMPLES MAX VALUE: 255 average calculation for configurable input 3.

4 CONF_INPUT_04_NUMB = MIN VALUE: 1 1 User can set the number of sample values to be considered for the
_SAMPLES MAX VALUE: 255 average calculation for configurable input 4.

5 CONF_INPUT_05_NUMB = MIN VALUE: 1 1 User can set the number of sample values to be considered for the
_SAMPLES MAX VALUE: 255 average calculation for configurable input 5.

6 CONF_INPUT_06_NUMB ' MIN VALUE: 1 1 User can set the number of sample values to be considered for the
_SAMPLES MAX VALUE: 255 average calculation for configurable input 6.

The user can dynamically set/get the number of samples to be considered for the average calculation for configurable input
during the run time. To do so, the user can use the below DB variables.

Field ID Permission Size Description Comments

CFG_INPUT_01_NUMB_SAMPLES DBu8 READ/WRITE 1 1-255 range This field is used to set number of samples to get An
average value. The field is also used to read the
number of samples set.

CFG_INPUT_02_NUMB_SAMPLES @ DBu8 READ/WRITE 1 1-255 range This field is used to set number of samples to get An
average value. The field is also used to read the
number of samples set.

CFG_INPUT_03_NUMB_SAMPLES DBu8 READ/WRITE 1 1-255 range This field is used to set number of samples to get An
average value. The field is also used to read the
number of samples set.

CFG_INPUT_04_NUMB_SAMPLES @ DBu8 READ/WRITE 1 1-255 range This field is used to set number of samples to get An
average value. The field is also used to read the
number of samples set.

CFG_INPUT_05_NUMB_SAMPLES DBu8 READ/WRITE 1 1-255 range This field is used to set number of samples to get An
average value. The field is also used to read the
number of samples set.

CFG_INPUT_06_NUMB_SAMPLES @ DBu8 READ/WRITE 1 1-255 range This field is used to set number of samples to get An
average value. The field is also used to read the
number of samples set.

The below code snippet shows how the sample configuration can be altered from the application code:
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if(update_sample)

int num_sample = 10;
/* Set the sample count to 10 for configurable input 1 */
res = DL_Set(CFG_INPUT_01_NUMB_SAMPLES,&num_sample);

}

Configurable Inputs configuration

The Al430 SDK user can configure the 5 available configurable inputs as per his desired requirement as supported by the
platform. To do so, he can configure the below parameters in the configuration file. This default configuration can be done
in the Al430_config.h. Please see section Configurable Inputs Default Configuration.

Variables Options Default State Description
1 CONF_INPUT_TYPE  CI_INPUT_FREQUENCY, CI_DIGITAL_STB User can configure the configurable input type 1 for
_01 CI_INPUT_RESISTANCE, input voltage, input frequency, input resistance, Digital
CI_DIGITAL_STG, STB and Digital STG

CI_DIGITAL_STB,
CI_INPUT_VOLTAGE_HIGH,
CI_INPUT_VOLTAGE_LOW_6V

CONF_INPUT_TYPE @ CI_INPUT_FREQUENCY, CI_DIGITAL_STG User can configure the configurable input type 1 for
_02 CI_INPUT_RESISTANCE, input voltage, input frequency, input resistance, Digital
CI_DIGITAL_STG, STB and Digital STG

CI_DIGITAL_STB,
CI_INPUT_VOLTAGE_HIGH,
CI_INPUT_VOLTAGE_LOW_6V

CONF_INPUT_TYPE  CI_INPUT_FREQUENCY, CI_INPUT_RESIST = User can configure the configurable input type 1 for
_03 CI_INPUT_RESISTANCE, ANCE input voltage, input frequency, input resistance, Digital
CI_DIGITAL_STG, STB and Digital STG

CI_DIGITAL_STB,
CI_INPUT_VOLTAGE_HIGH,
CI_INPUT_VOLTAGE_LOW_6V

CONF_INPUT_TYPE | CI_INPUT_FREQUENCY, CI_INPUT_RESIST | User can configure the configurable input type 1 for
_04 CI_INPUT_RESISTANCE, ANCE input voltage, input frequency, input resistance, Digital
CI_DIGITAL_STG, STB and Digital STG

CI_DIGITAL_STB,
CI_INPUT_VOLTAGE_HIGH,
CI_INPUT_VOLTAGE_LOW_6V

CONF_INPUT_TYPE = CI_INPUT_FREQUENCY, CI_INPUT_RESIST @ User can configure the configurable input type 1 for
_05 CI_INPUT_RESISTANCE, ANCE input voltage, input frequency, input resistance, Digital
CI_DIGITAL_STG, STB and Digital STG

CI_DIGITAL_STB,

CI_INPUT_VOLTAGE_HIGH,

CI_INPUT_VOLTAGE_LOW_6V
CONF_INPUT_TYPE = CI_INPUT_VOLTAGE_LOW_6V CI_INPUT_CURRE | User can configure the input type 6 for input current
06 CI_INPUT_CURRENT NT and input voltage.

The user also can run time configure the 6 available configurable inputs as per his desired requirement as supported by
the platform. To do so the user can use the below DB variables.

Field ID Data Permission Size Description Comments
Type

CFG_INPUT_01_TYPE DBu8 READ/WRITE 1 CI_INPUT_FREQUENCY, This field is used Configure the input to
CI_INPUT_RESISTANCE, any one of the types suggested. The field
CI_DIGITAL_STG, is also used to turn off the input. The status
CI_DIGITAL_STB, of the CFG_Input#01 type can be read
CI_INPUT_VOLTAGE_HIGH, using this field.
CI_INPUT_VOLTAGE_LOW_6V,
CI_INPUT_OFF,

CFG_INPUT_02_TYPE DBu8 READ/WRITE 1 CI_INPUT_FREQUENCY, This field is used Configure the input to
CI_INPUT_RESISTANCE, any one of the types suggested. The field
CI_DIGITAL_STG, is also used to turn off the input. The status
CI_DIGITAL_STB, of the CFG_Input#02 type can be read
CI_INPUT_VOLTAGE_HIGH, using this field.
CI_INPUT_VOLTAGE_LOW_6V,
CI_INPUT_OFF

CFG_INPUT_03_TYPE DBu8 READ/WRITE 1 CI_INPUT_FREQUENCY, This field is used Configure the input to
CI_INPUT_RESISTANCE, any one of the types suggested. The field
CI_DIGITAL_STG, is also used to turn off the input.
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CFG_INPUT_04_TYPE

CFG_INPUT 05 _TYPE

CFG_INPUT_06_TYPE

DBu8

DBu8

DBu8

READ/WRITE

READ/WRITE

READ/WRITE

Cl_DIGITAL_STB,
CI_INPUT_VOLTAGE_HIGH,
CI_INPUT_VOLTAGE_LOW 6V,
CI_INPUT_OFF
CI_INPUT_FREQUENCY,
CI_INPUT_RESISTANCE,
CI_DIGITAL_STG,
CI_DIGITAL_STB,
CI_INPUT_VOLTAGE_HIGH,
CI_INPUT_VOLTAGE_LOW 6V,
CI_INPUT_OFF
CI_INPUT_FREQUENCY,
CI_INPUT_RESISTANCE,
CI_DIGITAL_STG,
CI_DIGITAL_STB,
CI_INPUT_VOLTAGE_HIGH,
CI_INPUT_VOLTAGE_LOW 6V,
CI_INPUT_OFF
CI_INPUT_CURRENT
CI_INPUT_VOLTAGE_LOW 6V,

The status of the CFG_Input#03 type can
be read using this field.

This field is used Configure the input to
any one of the types suggested. The field
is also used to turn off the input. The status
of the CFG_Input#04 type can be read
using this field.

This field is used Configure the input to
any one of the types suggested. The field
is also used to turn off the input. The status
of the CFG_Input#05 type can be read
using this field.

This field is used Configure the input to
any one of the types suggested. The field

CI_INPUT_OFF

is also used to turn off the input. The status
of the CFG_Input#06 type can be read
using this field.

The below code snippet shows how the Configurable inputs type can be configured during the run time.

/* Read the current configuration for Configurable input 1 */
Get_DL(CFG_INPUT_01_TYPE , &input1_type);

/* If it is currently configured as frequency , change it to resistance */

if(CI_INPUT_FREQUENCY == inputi_type)

{

input1_type = CI_INPUT_RESISTANCE;
Set_DL(CFG_INPUT_01_TYPE , &nputi_type);
}

Once the user configures the various configurable inputs the platform service will read the data from the hardware every
time the task time out occurs and update the below DB variables. The user can then access the same by using the
DL_get/DL_set API's. For example, if he has configured the Configurable input 1 as C/_INPUT_VOLTAGE _HIGH then he
will have to read the CFG _INPUT _01_VOLTAGE 32V DB entry to read the voltage value in milli volts.

Field ID Data Permission
Type

CFG_INPUT _01_FRE DbU32 Read

QUENCY

CFG_INPUT_01_VO DBu16 READ

LTAGE_32V

CFG_INPUT_01_VO DBu16 READ

LTAGE_LOW_6V

CFG_INPUT_01_DIG DBu8 READ

ITAL_STG

CFG_INPUT_01_DIG DBu8 READ

ITAL_STB

CFG_INPUT_02_FRE DBu32 READ

QUENCY

CFG_INPUT_02_VO DBu16 READ

LTAGE_32V

CFG_INPUT_02_VO DBu16 READ

LTAGE_LOW_6V

CFG_INPUT_02_RES DBu16 READ

ISTANCE

CFG_INPUT_02_DIG DBu8 READ

ITAL_STG

CFG_INPUT_02_DIG DBu8 READ

ITAL_STB

Size
4

2

Description
10Hz-20000Hz range
0-32000 range

0-6V

TRUE / FALSE

TRUE / FALSE

10Hz-20000Hz range
0-32000

0-6V

1ohm — 10KOhm

range
TRUE /FALSE

TRUE / FALSE

Comments ‘

This field is used to read the frequency of CFG_Input#01.
The frequency is read in Hertz.

This field is used to read the high voltage of
CFG_Input#01. The voltage is read in milli-volts.

This field is used to read the Resistance of CFG_Input#01.
Resistance is read in Ohms.

This field is used to read the Digital Input level of
CFG_Input#01. If TRUE = digital active and FALSE =
digital Inactive

This field is used to read the Digital Input level of
CFG_Input#01. If TRUE = digital active and FALSE =
digital Inactive

This field is used to read the frequency of CFG_Input#02.
The frequency is read in milli-Hertz.

This field is used to read the voltage of CFG_Input#02. The
voltage is read in milli-volts.

This field is used to read the low voltage of CFG_Input#02.
The voltage is read in

Volts

This field is used to read the Resistance of CFG_Input#02.
Resistance is read in Ohms.

This field is used to read the Digital Input level of
CFG_Input#02. If TRUE = digital active and FALSE =
digital Inactive.

This field is used to read the Digital Input level of
CFG_Input#02. If TRUE = digital active and FALSE =
digital Inactive.
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CFG_INPUT 03 FRE
QUENCY
CFG_INPUT 03 VO
LTAGE 32V
CFG_INPUT_03_VO
LTAGE_LOW 6V
CFG_INPUT_03_RES
ISTANCE
CFG_INPUT 03 DIG
ITAL_STG

CFG_INPUT 03 DIG
ITAL_STB

CFG_INPUT_04_FRE
QUENCY
CFG_INPUT_04 VO
LTAGE 32V
CFG_INPUT 04 VO
LTAGE LOW 6V
CFG_INPUT_04_RES
ISTANCE
CFG_INPUT 04 DIG
ITAL_STG

CFG_INPUT_04_DIG
ITAL_STB

CFG_INPUT_05_FRE
QUENCY
CFG_INPUT_05_VO
LTAGE_32V
CFG_INPUT_05_VO
LTAGE_LOW 6V
CFG_INPUT_05_RES
ISTANCE
CFG_INPUT_05_DIG
ITAL_STG

CFG_INPUT_05_DIG
ITAL_STB

CFG_INPUT_06_CU
RRENT
CFG_INPUT_02_VO
LTAGE_LOW_6V

DBu32

DBu16

DBu16

DBu16

DBu8

DBU8

DBU32

DBu16

DBui16

DBu16

DBu8

DBu8

DBu32

DBu16

DBui16

DBu16

DBu8

DBu8

DBu32

DBu16

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

READ

4

0-20000 range
0-32000 range
0-6V

1ohm — 10KOhm

range
TRUE /FALSE

TRUE / FALSE

0-20000 range
0-32000 range
0-6V

1ohm — 10Kohm

range
TRUE / FALSE

TRUE / FALSE

0-20000 range
0-32000 range
0-6V

1ohm — 10Kohm

range
TRUE / FALSE

TRUE / FALSE

0-20000 range

0-6V

This field is used to read the frequency of CFG_Input#03.
The frequency is read in milli-Hertz.

This field is used to read the voltage of CFG_Input#03. The
voltage is read in milli-Volts.

This field is used to read the low voltage of CFG_Input#03
The voltage is read in Volts.

This field is used to read the Resistance of CFG_Input#03.
Resistance is read in ohms.

This field is used to read the Digital Input level of
CFG_Input#03. If TRUE = digital active and FALSE =
digital Inactive

This field is used to read the Digital Input level of
CFG_Input#03. If TRUE = digital active and FALSE =
digital Inactive

This filed is used to read the frequency of CFG_Input#04.
The frequency is read in milli-Hertz.

This field is used to read the voltage of CFG_Input#04. The
voltage is read in milli-volts.

This field is used to read the low voltage of CFG_Input#04.
The voltage is read in Volts.

This filed is used to read the Resistance of CFG_Input#04.
Resistance is read in Ohms

This field is used to read the Digital Input level of
CFG_Input#04. If TRUE = digital active and FALSE =
digital inactive

This field is used to read the Digital Input level of
CFG_Input#04. If TRUE = digital active and FALSE =
digital inactive

This filed is used to read the frequency of CFG_Input#05.
The frequency is read in milli-Hertz.

This field is used to read the voltage of CFG_Input#05. The
voltage is read in milli-volts

This field is used to read the low voltage of CFG_Input#05.
The voltage is read in Volts

This filed is used to read the Resistance of CFG_Input#05.
Resistance is read in Ohms

This field is used to read the Digital Input level of
CFG_Input#05. If TRUE = digital active and FALSE =
digital Inactive

This field is used to read the Digital Input level of
CFG_Input#05. If TRUE = digital active and FALSE =
digital Inactive

This field is used to read the current of CFG_Input#06. The
current is read in milli-amps

This field is used to read the low voltage of CFG_Input#01.
The voltage is read in Volts

The below code sample shows the configuration values read from CI1 during runtime:

if(CI_INPUT_FREQUENCY == input1_type)

{

val =0;

Get_DL(CFG_INPUT_01_FREQUENCY , (uint8_t *)&val);

}

else

if(CI_INPUT_VOLTAGE_HIGH == input1_type)

val =0;

Get_DL(CFG_INPUT_01_VOLTAGE_32V , (uint8_t *)&val);

}

else

if(CI_INPUT_VOLTAGE_LOW_ 8V == input1_type)

val =0;

Get_DL(CFG_INPUT_01_VOLTAGE_LOW_6V , (uint8_t *)&val);

}

else

if(CI_INPUT_RESISTANCE == input1_type)

{

val = 0;

Get_DL(CFG_INPUT_01_RESISTANCE , (uint8_t *)&val);

}

else

if(CI_DIGITAL_STG == inputi_type)

{

val =0;

Get_DL(CFG_INPUT_01_DIGITAL_STG, (uint8_t *)&val);

}

else

if(CI_DIGITAL_STB == input1_type)

{

val = 0;

Get_DL(CFG_INPUT_01_DIGITAL_STB, (uint8_t *)&val);

}
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Configurable Inputs Default Configuration

*

* Configurable Input Module Configuration

~

/¥ #define PS_CFG_INPUT_TASK_PRIORITY osPriorityldle

* Config input Platform service Enable(PS_ENABLE) / #define CONF_INPUT_TYPE_01 CI_DIGITAL_STB
Disable(PS_DISABLE) Macros #define CONF_INPUT_TYPE_02 CI_DIGITAL_STG

*/ #define CONF_INPUT_TYPE_03 CI_INPUT_RESISTANCE
#define SDK_SERVICE_CFG_INPUT PS_ENABLE #define CONF_INPUT_TYPE_04 CI_INPUT_RESISTANCE
#if (SDK_SERVICE_CFG_INPUT == PS_ENABLE) #define CONF_INPUT_TYPE_05 CI_INPUT_RESISTANCE
/¥ #define CONF_INPUT_TYPE_06 CI_INPUT_CURRENT

* Config_input Task Periodicity 100ms #define CONF_INPUT_01_NUMB_SAMPLES 1

*/ #define CONF_INPUT_02_NUMB_SAMPLES 1

#define PS_CFG_INPUT_TASK_TIMEOUT 100 #define CONF_INPUT_03_NUMB_SAMPLES 1

/1 #define CONF_INPUT_04_NUMB_SAMPLES 1

* CFG Input Task Priority #define CONF_INPUT_05_NUMB_SAMPLES 1

* osPriorityNone = 0, #define CONF_INPUT_06_NUMB_SAMPLES 1

* osPriorityldle = 1, #endif /SDK_SERVICE_CFG_INPUT

* osPriorityLow = 8, #endif /SDK_SERVICE_CFG_INPUT

* osPriorityLow1 = 8+1,

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = Ox7FFFFFFF
*/

Light Sensor Module

The User would be able to use the below functionalities of the light sensor module via the DB variables and configuration
file.

Light Sensor Enable/Disable

The SDK provides the user the ability to enable/disable the Light Sensor functionality by modifying the default
configuration file. Please see section Light Sensor Sample Configuration.

No Variables Options Default State Description
1 SDK_SERVICE LI = PS_ENABLE PS_ENABLE PS_ENABLE: Enables the light sensor module in the SDK.
GHT_SENSOR PS DISABLE PS_DISABLE: Disables the light sensor module in the SDK.

Light Sensor Time Out Configuration

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section Light Sensor Sample Configuration.

No VEUELIEE Options Default State Description
1 PS_LS TASK_TIMEOUT = MIN VALUE :50 100 The user can configure the timeout value of task so that the platform
MAX VALUE :500 service would go and read the hardware and update the

configured inputs in the Database.

Light Sensor Task Priority

The AI430 SDK supports the below task priorities and the user can modify the task priority for the light sensor module in
the configuration file. Please see section Light Sensor Sample Configuration.
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Default State
osPriorityldle

Description
User can select any one of the priorities based on the application
requirement

Options
osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLow1 ,
osPrioritylSR ,
osPriorityError ,
osPriorityReserved

No Variables
1 PS_LS TASK PRIORITY

Light Sensor Conversion Time

The Al430 SDK allows the user to modify the conversion time for the light sensor. To do so, he can configure the below
parameters in the configuration file. This default configuration can be done in the Al430 config.h. Please see section Light
Sensor Sample Configuration.

Variables Default State

Options
1 CONF_LIGHT_SENSOR_ LS _CONVERSION_ LS _CONVERSION_TIME_100 @ User can set the conversion time as 100 ms.
CONVERSION_TIME TIME_100/ User can set the conversion time as 800 ms.
LS_CONVERSION_
TIME_800

Description

During runtime the user can read and modify the light sensor conversion time as 00ms/800ms by reading and writing to
the below DB variables.

Field ID Permission Size Comments

Description

LIGHT_SENSOR_
CONVERSION_TI
ME

DBu8 READ/WRITE 1 100MS/800MS This field is used to read and write the Light sensor conversion time.

Below code snippet shows how the light sensor conversion time can be read/written into the DB.

/* Validate the Light Sensor Conversion time */

case 1:

state = LS_CONVERSION_TIME_100;

/* Set the Light Sensor conversion time */
Set_DL(LIGHT_SENSOR_CONVERSION_TIME, &state);
break;

case 2:

state = LS_CONVERSION_TIME_800;

/* Set the Light Sensor conversion time */
Set_DL(LIGHT_SENSOR_CONVERSION_TIME, &state);
break;

/* Get the Light Sensor conversion time */
Get_DL(LIGHT_SENSOR_CONVERSION_TIME, &state);

Light Sensor Conversion Mode

The Al430 SDK allows the user to modify the conversion mode for the light sensor based on which the light sensor will
continuously fetch the data from the sensor and update the DB or do it just one time. To do so, he can configure the below
parameters in the configuration file. This default configuration can be done in the Al430_config.h. Please see section Light
Sensor Sample Configuration.

No VEUELIEE Options Default State Description
1 CONF_LIGHT_SENSOR _ LS _CONTINUOUS_  LS_CONTINUOUS_MODE_C If the user sets the single mode the sensor value is
CONVERSION_MODE MODE_ ONV updated in the DB following the light sensor trigger
CONV/ variable. If the user sets the continuous mode, the
LS_SINGLE_MODE light sensor value will be updated every cycle of the
_CONV/ configured conversion time User can configure the

LS_SHUTDOWN

The light sensor trigger variable must work as follows:

conversion mode as shutdown mode to turn off the
sensor.
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Field ID Permission Size Description Comments
LIGHT_SENSOR_  DBu8 READ/WRITE 1 TRUE / FALSE This field is used to do the conversion when the light sensor trigger
TRIGGER variable is set to true. The platform service will automatically clear

the variable every time it is set.

During runtime the user can read and modify the light sensor conversion mode by reading and writing to the below DB
variables.

Field ID Data Permission Size Description Comments ‘
Type

LIGHT_SENSOR_ DBu8 READ/WRITE 1 SINGLE_SHOT/CONTINUOUS This field is used to set the Light sensor conversion

CONVERSION_M mode. The field is also used to read back the

ODE conversion type set.

The below code snippet shows how to set/get the Light Sensor Mode.

/* Set the Light Sensor Mode Conversion */ case 5:

case 3: val =LS_CONTINUOUS_MODE_CONV;

val = LS_SHUTDOWN; /* Set the Light Sensor conversion mode */

/* Set the Light Sensor conversion mode */ Set_DL(LIGHT_SENSOR_CONVERSION_MODE, &val);
Set_ DL(LIGHT_SENSOR_CONVERSION_MODE, &val); mode = val;

mode = val; break;

break; /* *To get the LS Mode */

case 4: Get_DL(LIGHT_SENSOR_CONVERSION_MODE, &val);

val = LS_SINGLE_MODE_CONV;

/* Set the Light Sensor conversion mode */
Set_DL(LIGHT_SENSOR_CONVERSION_MODE, &val);
mode = val;

break;

Light Sensor Sample Data

The Al430 SDK user can configure the light sensor in single shot or continuous mode. If the user configures the conversion
mode as Single shot the sensor value is read and updated the DB following the Light Sensor Trigger variable.

If the user configures the light sensor in continuous mode, then the data from the light sensor will continuously be fetched
and updated in the DB. The user can refresh the Ul accordingly. To read the light sensor data during the runtime, the below
DB variable can be used:

yp
LIGHT_SENSOR_DATA  float READ optical power in nW/cm2 Light sensor data value

The below code snippet shows how the Ul canread  The below code snippet shows how the Ul can read

the light sensor data in continuous mode: the light sensor data in single shot mode:
#define REFRESH_TIME_IN_SEC 33 val = LS_SINGLE_MODE_CONYV;
#if (SDK_SERVICE_LIGHT_SENSOR == PS_ENABLE) /* Set the Light Sensor conversion mode */
uint32_t val = 0; Set_DL(LIGHT_SENSOR_CONVERSION_MODE, &val);
uint8_t Imode = 0; for(;;)
refresh_val++; {
if (REFRESH_TIME_IN_SEC == refresh_val) /* Get the LS Data when the light sensor trigger variable is set to true*/
Get_DL(LIGHT_SENSOR_DATA , (uint8_t *)&val);
refresh_val = 0; if (counter == 10)
/* Get the Light Sensor Data */ {
Get_DL(LIGHT_SENSOR_DATA , (uint8_t *)&val); counter = 0;
/* Update the Ul accordingly*/ Trigger = TRUE;
} Set_DL(LIGHT_SENSOR_TRIGGER, & Trigger);
#endif }
counter++;

}
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Light Sensor Sample Configuration

/

*

* Light Sensor Module Configuration

/¥

* Light Sensor Platform service Enable(PS_ENABLE) /
Disable(PS_DISABLE) Macros

*/

#define SDK_SERVICE_LIGHT_SENSOR PS_ENABLE
#if (SDK_SERVICE_LIGHT_SENSOR == PS_ENABLE)
/¥

* Light Sensor Task Periodicity 100ms

*/

#define PS_LS_TASK_TIMEOUT 100

/¥

* light sensor Task Priority

* osPriorityNone = 0,

* osPriorityldle = 1,

* osPriorityLow = 8,

* osPriorityLow1 = 8+1,

* !c;s!I!DriorityISR =56,

* osPriorityError = -1,

* osPriorityReserved = Ox7FFFFFFF

*/

Warning Light Module

#define PS_LS_TASK_PRIORITY osPriorityldle
/¥
* MACOR Supported

* Light Sensor conversion time

*0: LS_CONVERSION_TIME_100/
*1: LS_CONVERSION_TIME_800
*/

#define CONF_LIGHT_SENSOR_CONVERSION_TIME
LS_CONVERSION_TIME_100

/¥

* MACOR Supported

* Light Sensor conversion mode

*0: LS_SHUTDOWN /

*1: LS_SINGLE_MODE_CONV/

*2: LS_CONTINUOUS_MODE_CONV

*/

#define CONF_LIGHT_SENSOR_CONVERSION_MODE
LS_CONTINUOUS_MODE_CONV

#endif /SDK_SERVICE_LIGHT_SENSOR

The User would be able to use the below functionalities of the light sensor module via the DB variables and configuration

file.

Warning Light Module Enable/Disable

The SDK provides the user the ability to enable/disable the Warning Light functionality by modifying the default
configuration file. Please see section Warning Lights Sample Configuration.

\[e) Variables Options

1 SDK_SERVICE PS_ENABLE
WARNING_LIGH PS DISABLE
T

Default State Description
PS_ENABLE PS_ENABLE: Enables the warning light module in the SDK.

PS_DISABLE: Disables the warning light module in the SDK.

Warning Light Time Out Configuration

The Al430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section Warning Lights Sample Configuration.

No Variables Options Default State Description
1 PS_WL_TASK_TIMEOUT MIN VALUE : 50 100 The user can configure the timeout value of task so that the
MAX VALUE : 500 platform service would go and read the hardware and update
the latest status of warning light in the Database.

Warning Light Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the light sensor module in
the configuration file. Please see section Warning Lights Sample Configuration.
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1 PS_WL_TASK_PRIORITY osPriorityNone , osPriorityldle User can select any one of the priorities based on the
osPriorityldle , application requirement.
osPriorityLow ,
osPriorityLow1 ,
osPrioritylSR
osPriorityError ,
osPriorityReserved

Max Warning Lights Configuration

The Al430 SDK allows the user to configure the maximum number of warning lights he needs. The platform supports
maximum 20 warning lights. To do so, he can configure the below parameters in the configuration file. This default
configuration can be done in the Al430_config.h. Please see section Warning Lights Sample Configuration.

No  Variables Options Default State Description
1 MAX_NUM_WARNING_LIG = MIN VALUE: 0 20 User can configure how many warning lights he would like to use.
HT MAX VALUE:20

Warning Lights Frequency Configuration

The Al430 SDK allows the user to configure the frequency of the warning lights. To do so, he can configure the below
parameters in the configuration file. This default configuration can be done in the Al430_config.h. Please see section
Warning Lights Sample Configuration.

\[e) Variables Options Default State Description
1 WARNING_LIGHT_FREQ WL_kHz3_FREQ WL_kHz3_FREQ User can configure the frequency of warning lights as 3KHz or
WL_kHz22 FREQ 22 KHz.

Warning Lights Enable/Disable

The Al430 SDK allows the user to enable/disable each of the warning lights. To do so, he can configure the below
parameters in the configuration file. This default configuration can be done in the Al430 config.h. Please see section
Warning Lights Sample Configuration.

No Variables Options Default State Description

1 CONF_WARNING_LIGHT_ = PS_ENABLE PS_ENABLE User can enable/disable Warning Light 1 independently using
01_ENABLE PS_DISABLE this configuration.

2 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 2 independently using
02_ENABLE PS_DISABLE this configuration.

3 CONF_WARNING_LIGHT_ = PS_ENABLE PS_ENABLE User can enable/disable Warning Light 3 independently using
03 _ENABLE PS DISABLE this configuration.

4 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 4 independently using
04_ENABLE PS_DISABLE this configuration.

5 CONF_WARNING_LIGHT_ = PS_ENABLE PS_ENABLE User can enable/disable Warning Light 5 independently using
05_ENABLE PS_DISABLE this configuration.

6 CONF_WARNING_LIGHT_ PS_ENABLE PS_ENABLE User can enable/disable Warning Light 6 independently using
06_ENABLE PS DISABLE this configuration.

7 CONF_WARNING_LIGHT_ = PS_ENABLE PS_ENABLE User can enable/disable Warning Light 7 independently using
07_ENABLE PS_DISABLE this configuration.

8 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 8 independently using
08_ENABLE PS_DISABLE this configuration.

9 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 9 independently using
09 _ENABLE PS_DISABLE this configuration.

10 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 10 independently using
10_ENABLE PS DISABLE this configuration.

11 CONF_WARNING_LIGHT_ = PS_ENABLE PS_ENABLE User can enable/disable Warning Light 11 independently using
11_ENABLE PS_DISABLE this configuration.

12 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 12 independently using
12_ENABLE PS_DISABLE this configuration.

13 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 13 independently using
13_ENABLE PS_DISABLE this configuration.

14 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 14 independently using
14 ENABLE PS DISABLE this configuration.

15 CONF_WARNING_LIGHT_ = PS_ENABLE PS_ENABLE User can enable/disable Warning Light 15 independently using
15 _ENABLE PS_DISABLE this configuration.
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16 CONF_WARNING_LIGHT _ PS_ENABLE PS _ENABLE User can enable/disable Warning Light 16 independently using
16_ENABLE PS_DISABLE this configuration.

17 CONF_WARNING_LIGHT_ PS_ENABLE PS_ENABLE User can enable/disable Warning Light 17 independently using
17_ENABLE PS_DISABLE this configuration.

18 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 18 independently using
18 ENABLE PS_DISABLE this configuration.

19 CONF_WARNING_LIGHT_ = PS_ENABLE PS_ENABLE User can enable/disable Warning Light 19 independently using
19_ENABLE PS_DISABLE this configuration.

20 CONF_WARNING_LIGHT_ | PS_ENABLE PS_ENABLE User can enable/disable Warning Light 20 independently using
20_ENABLE PS_DISABLE this configuration.

The user is allowed to enable/disable a warning light at run time by accessing the below DB variables:

Field ID Data  Permission Size  Description Comments ‘
Type
WARNING_LIGHT_01_STATE @ DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_01.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_02_STATE @ DBu8 @ READ/WRITE @ 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_02.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_03_STATE @ DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_03.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_04_STATE | DBu8 ' READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_04.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_05_STATE @ DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_05.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_06_STATE | DBu8 ' READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_06.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_07_STATE @ DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_07.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_08 _STATE | DBu8 @ READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_08.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_09_STATE @ DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_09.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_10_STATE | DBu8 ' READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_10.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_11_STATE @ DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_11.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_12_STATE | DBu8 ' READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_12.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_13_STATE A DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_13.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_14_STATE | DBu8 ' READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_14.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_15_STATE @ DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_15.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_16_STATE | DBu8 @ READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_16.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_17_STATE A DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_17.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_18_STATE | DBu8 ' READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_18.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_19_STATE @ DBu8 READ/WRITE 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_19.
ON = Light up the LED, OFF = Turn off the LED.
WARNING_LIGHT_20_STATE | DBu8 ' READ/WRITE | 1 ON /OFF This field is used to enable/disable the WARNING_LIGHT_20.

ON = Light up the LED, OFF = Turn off the LED.

The sample code to get/set the Warning Light status from DB is as below:

WLO1BLINKView::WLO1BLINKView() else
{ /* Warning Light is OFF */
#if (SDK_SERVICE_WARNING_LIGHT == PS_ENABLE) #endif

/* Get the Warning Light Status from the DB */ }
Get_DL(WARNING_LIGHT_01_STATE, &state);
if (WL_ON == state)

{

state = WL_OFF;

/* Warning Light is ON */

Set. DL(WARNING_LIGHT_01_STATE, &state);
}
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Warning Lights Current Configuration

The Al430 SDK allows the user to modify the current for each warning light. To do so, he can configure the below parameters
in the configuration file. This default configuration can be done in the . Please see section Warning Lights

Sample Configuration.

CONF_WARNING_
LIGHT_01_CURRE
NT

WL_OUT_CURRENT_MAX
WL_OUT_CURRENT MAX_2
WL_OUT_CURRENT_MAX_4
WL_OUT_CURRENT MAX_8

WL_OUT_CURRENT _

MAX

User can modify the current value for Warning Light 1
independently using this configuration.

2 CONF_WARNING_ | WL_OUT_CURRENT_MAX WL_OUT_CURRENT_ | User can modify the current value for Warning Light 2
LIGHT_02_CURRE & WL_OUT_CURRENT_MAX_2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX_4
WL_OUT_CURRENT_MAX_8
3 CONF_WARNING_ ~ WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 3
LIGHT_03 CURRE WL_OUT_CURRENT_MAX_2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX_ 4
WL_OUT_CURRENT_MAX_8
4 CONF_WARNING_ | WL_OUT_CURRENT_MAX WL_OUT_CURRENT_ | User can modify the current value for Warning Light 4
LIGHT_04_CURRE = WL_OUT_CURRENT_MAX 2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX_ 4
WL_OUT_CURRENT_MAX_8
5 CONF_WARNING_ ~ WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 5
LIGHT 05 CURRE WL_OUT_CURRENT_MAX_ 2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX_4
WL_OUT_CURRENT_MAX_8
6 CONF_WARNING_ | WL_OUT_CURRENT_MAX WL_OUT_CURRENT_ | User can modify the current value for Warning Light 6
LIGHT_06_CURRE | WL_OUT_CURRENT_MAX_2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX_ 4
WL_OUT_CURRENT_MAX_8
7 CONF_WARNING_ = WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 7
LIGHT_07_CURRE = WL_OUT_CURRENT_MAX_ 2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX_4
WL_OUT_CURRENT_MAX_8
8 CONF_WARNING_ | WL_OUT_CURRENT_MAX WL_OUT_CURRENT_ | User can modify the current value for Warning Light 8
LIGHT_08 CURRE | WL_OUT_CURRENT_MAX_2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX 4
WL_OUT_CURRENT_MAX_ 8
9 CONF_WARNING_  WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 9
LIGHT_09_CURRE = WL_OUT_CURRENT_MAX_ 2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX 4
WL_OUT_CURRENT_MAX_8
10 CONF_WARNING_ | WL_OUT_CURRENT_MAX WL_OUT_CURRENT_ | User can modify the current value for Warning Light 10
LIGHT_10_CURRE & WL_OUT_CURRENT_MAX_ 2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX_4
WL_OUT_CURRENT_MAX_ 8
11 CONF_WARNING_ = WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 11
LIGHT_11_CURRE = WL_OUT_CURRENT_MAX_ 2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX 4
WL_OUT_CURRENT_MAX_8
12 CONF_WARNING_ | WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 12
LIGHT_12_CURRE & WL_OUT_CURRENT_MAX_2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX_4
WL_OUT_CURRENT_MAX_8
13 CONF_WARNING_  WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 13
LIGHT_13_CURRE = WL_OUT_CURRENT_MAX_2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX 4
WL_OUT_CURRENT_MAX_ 8
14 CONF_WARNING_ | WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 14
LIGHT_14_CURRE | WL_OUT_CURRENT_MAX_2 MAX independently using this configuration.
NT WL_OUT_CURRENT_MAX 4
WL_OUT_CURRENT_MAX_8
15 CONF_WARNING WL_OUT_CURRENT_MAX WL_OUT_CURRENT_  User can modify the current value for Warning Light 15

LIGHT _15_CURRE

NT

WL_OUT_CURRENT_MAX_2
WL_OUT CURRENT MAX_ 4
WL_OUT_CURRENT MAX_8

MAX

independently using this configuration.
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16

17

18

19

20

Warning Lights Power ON State Configuration

CONF_WARNING_
LIGHT_16_CURRE

WL_OUT_CURRENT_MAX
WL_OUT_CURRENT_MAX_2

NT WL_OUT_CURRENT MAX_4
WL_OUT _CURRENT MAX_8

CONF_WARNING
LIGHT_17_CURRE

WL_OUT_CURRENT_MAX
WL_OUT_CURRENT_MAX_2

NT WL_OUT_CURRENT_MAX_4
WL_OUT_CURRENT_MAX_8

CONF_WARNING_
LIGHT 18 _CURRE

WL_OUT_CURRENT MAX
WL_OUT_CURRENT_MAX_2

NT WL_OUT_CURRENT MAX_4
WL_OUT CURRENT MAX_ 8

CONF_WARNING_
LIGHT_19_CURRE

WL_OUT_CURRENT_MAX
WL_OUT_CURRENT_MAX_2

NT WL_OUT_CURRENT MAX_4
WL_OUT_CURRENT MAX_8

CONF_WARNING_
LIGHT 20 _CURRE

WL_OUT_CURRENT_MAX
WL_OUT_CURRENT MAX_2

NT WL_OUT_CURRENT MAX_4
WL_OUT CURRENT MAX 8

WL_OUT_CURRENT_
MAX

WL_OUT_CURRENT_
MAX

WL_OUT_CURRENT _
MAX

WL_OUT_CURRENT_
MAX

WL_OUT_CURRENT _
MAX

User can modify the current value for Warning Light 16
independently using this configuration.

User can modify the current value for Warning Light 17
independently using this configuration.

User can modify the current value for Warning Light 18
independently using this configuration.

User can modify the current value for Warning Light 19
independently using this configuration.

User can modify the current value for Warning Light 20
independently using this configuration.

The Al430 SDK allows the user to modify the power on State for each warning light. To do so, he can configure the below

parameters in the configuration file. This default configuration can be done in the

Warning Lights Sample Configuration.

10

11

12

13

14

15

16

17

18

19

20

CONF_WARNING_LIGHT_01_POWER
ON_STATE
CONF_WARNING_LIGHT_02_POWER
ON_STATE
CONF_WARNING_LIGHT_03_POWER
ON_STATE
CONF_WARNING_LIGHT_04_POWER
ON_STATE
CONF_WARNING_LIGHT_05_POWER
ON_STATE
CONF_WARNING_LIGHT_06_POWER
ON_STATE
CONF_WARNING_LIGHT_07_POWER
ON_STATE
CONF_WARNING_LIGHT_08_POWER
ON_STATE
CONF_WARNING_LIGHT_09_POWER
ON_STATE
CONF_WARNING_LIGHT_10_POWER
ON_STATE
CONF_WARNING_LIGHT_11_POWER
ON_STATE
CONF_WARNING_LIGHT_12_POWER
ON_STATE
CONF_WARNING_LIGHT_13_POWER
ON_STATE
CONF_WARNING_LIGHT_14_POWER
ON_STATE
CONF_WARNING_LIGHT_15_POWER
ON_STATE
CONF_WARNING_LIGHT_16_POWER
ON_STATE
CONF_WARNING_LIGHT_17_POWER
ON_STATE
CONF_WARNING_LIGHT_18_POWER
ON_STATE
CONF_WARNING_LIGHT_19_POWER
ON_STATE
CONF_WARNING_LIGHT_20_POWER
ON_STATE

WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON
WL_CONF_OFF
WL_CONF_ON

WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF
WL_CONF_OFF

WL_CONF_OFF

. Please see section

User can modify the power on state for Warning Light 1
independently using this configuration.

User can modify the power on state for Warning Light 2
independently using this configuration.

User can modify the power on state for Warning Light 3
independently using this configuration.

User can modify the power on state for Warning Light 4
independently using this configuration.

User can modify the power on state for Warning Light 5
independently using this configuration.

User can modify the power on state for Warning Light 6
independently using this configuration.

User can modify the power on state for Warning Light 7
independently using this configuration.

User can modify the power on state for Warning Light 8
independently using this configuration.

User can modify the power on state for Warning Light 9
independently using this configuration.

User can modify the power on state for Warning Light 10
independently using this configuration.

User can modify the power on state for Warning Light 11
independently using this configuration.

User can modify the power on state for Warning Light 12
independently using this configuration.

User can modify the power on state for Warning Light 13
independently using this configuration.

User can modify the power on state for Warning Light 14
independently using this configuration.

User can modify the power on state for Warning Light 15
independently using this configuration.

User can modify the power on state for Warning Light 16
independently using this configuration.

User can modify the power on state for Warning Light 17
independently using this configuration.

User can modify the power on state for Warning Light 18
independently using this configuration.

User can modify the power on state for Warning Light 19
independently using this configuration.

User can modify the power on state for Warning Light 20
independently using this configuration.
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Warning Lights PWM DC Configuration

The Al430 SDK allows the user to modify the duty cycle for each warning light. To do so, he can configure the below
parameters in the configuration file. This default configuration can be done in the Al430_config.h. Please see section
Warning Lights Sample Configuration.

No Variables Options Default Description
State

1 CONF_WARNING_LIGHT_01_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 1
MAX VALUE : 100 independently using this configuration.

2 CONF_WARNING_LIGHT_02_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 2
MAX VALUE : 100 independently using this configuration.

3 CONF_WARNING_LIGHT_03_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 3
MAX VALUE : 100 independently using this configuration.

4 CONF_WARNING_LIGHT_04_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 4
MAX VALUE : 100 independently using this configuration.

5 CONF_WARNING_LIGHT_05_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 5
MAX VALUE : 100 independently using this configuration.

6 CONF_WARNING_LIGHT_06_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 6
MAX VALUE : 100 independently using this configuration.

7 CONF_WARNING_LIGHT_07_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 7
MAX VALUE : 100 independently using this configuration.

8 CONF_WARNING_LIGHT_08_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 8
MAX VALUE : 100 independently using this configuration.

9 CONF_WARNING_LIGHT_09_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 9
MAX VALUE : 100 independently using this configuration.

10 CONF_WARNING_LIGHT_10_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 10
MAX VALUE : 100 independently using this configuration.

11 CONF_WARNING_LIGHT_11_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 11
MAX VALUE : 100 independently using this configuration.

12 CONF_WARNING_LIGHT_12_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 12
MAX VALUE : 100 independently using this configuration.

13 CONF_WARNING_LIGHT_13_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 13
MAX VALUE : 100 independently using this configuration.

14 CONF_WARNING_LIGHT_14_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 14
MAX VALUE : 100 independently using this configuration.

15 CONF_WARNING_LIGHT_15_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 15
MAX VALUE : 100 independently using this configuration.

16 CONF_WARNING_LIGHT_16_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 16
MAX VALUE : 100 independently using this configuration.

17 CONF_WARNING_LIGHT_17_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 17
MAX VALUE : 100 independently using this configuration.

18 CONF_WARNING_LIGHT_18 PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 18
MAX VALUE : 100 independently using this configuration.

19 CONF_WARNING_LIGHT_19_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 19
MAX VALUE : 100 independently using this configuration.

20 CONF_WARNING_LIGHT_20_PWM_DC MIN VALUE : 0 100 User can modify the duty cycle for Warning Light 20
MAX VALUE : 100 independently using this configuration.

The user is allowed to read or write to the PWM duty cycle period during runtime using the below DB variables.
The warning light should be ON for this configuration to be enabled in the hardware when it is set from the TouchGFX.

Field ID Permission Size Description Comments

WARNING_LIGHT 01_PWM DBu8 ' READ/WRITE @1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT _02 PWM  DBu8 ' READ/WRITE | 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_03_PWM DBu8 READ/WRITE 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_04 PWM ' DBu8 | READ/WRITE @ 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT 05 PWM DBu8 ' READ/WRITE @1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT _06 PWM  DBu8 ' READ/WRITE | 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT 07 PWM DBu8 ' READ/WRITE @1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
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WARNING_LIGHT 08 PWM  DBu8 ' READ/WRITE | 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_09_ PWM DBu8 READ/WRITE 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_10_PWM ' DBu8 | READ/WRITE @ 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT _11_PWM DBu8 ' READ/WRITE @1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_12_PWM ' DBu8 | READ/WRITE @ 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_13_PWM DBu8 READ/WRITE 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_14 PWM ' DBu8 | READ/WRITE @ 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT 15 PWM DBu8 ' READ/WRITE @1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_16_PWM ' DBu8 | READ/WRITE @ 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_17_PWM DBu8 ' READ/WRITE @ 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_18 PWM ' DBu8 | READ/WRITE @ 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT 19 PWM DBu8 ' READ/WRITE @1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.
WARNING_LIGHT_20_PWM  DBu8 ' READ/WRITE | 1 0-100 range This field is used to set and read back the Percentage of PWM
_DC duty cycle, 100% is maximum brightness.

The below sample code gets/sets the PWM Duty cycle in the DB:
if(KEY2_SHORT_PRESS == val) || (KEY2_LONG_PRESS == val))
{

Get_DL(WARNING_LIGHT_01_PWM_DC, &pwmdc);
if ((pwmdc < 100) && (pwmdc >= 0))
{

pwmdc ++;

/* Set the Warning Light Intensity */

Set_ DL(WARNING_LIGHT_01_PWM_DC, &pwmdc);

/* Turn on the warning light */

uint8_t WL_state = WL_ON;

Set_ DL(WARNING_LIGHT_01_STATE, (uint8_t *)&WL_state);

}
}

Warning Lights Blinking Configuration

The Al430 SDK allows the user to modify the blinking period for each warning light. To do so, he can configure the below
parameters in the configuration file. This default configuration can be done in the . Please see section
Warning Lights Sample Configuration. The value configured here is multiplied by 250ms to get the blinking period. So, if we
have set a value of 2 here, between every blink there will be a (2*250ms = 500ms) time lag.

No Variables Options Default State Description

1 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 1
HT_01_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

2 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 2
HT_02_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

3 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 3
HT_03_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

4 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 4
HT_04_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

5 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 5
HT_05_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

6 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 6
HT_06_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

7 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 7
HT_07_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

8 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 8
HT_08_BLINKING_MS MAX VALUE: 1000 independently using this configuration.
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9 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 9
HT_09_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

10 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 10
HT_10_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

11 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 11
HT_11_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

12 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 12
HT_12_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

13 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 13
HT_13_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

14 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 14
HT_14_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

15 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 15
HT_15_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

16 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 16
HT_16_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

17 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 17
HT_17_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

18 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 18
HT_18_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

19 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 19
HT_19_BLINKING_MS MAX VALUE: 1000 independently using this configuration.

20 CONF_WARNING_LIG MIN VALUE: 1 2 User can modify the blinking period for Warning Light 20

HT_20_BLINKING_MS

MAX VALUE: 1000

independently using this configuration.

The user is allowed to read or write to the blinking period during runtime using the below DB variables. The warning light
should be ON for this configuration to be enabled in the hardware when it is set from the TouchGFX.

Field ID

Permission

Size

Description

Comments

WARNING_LIGHT_01

_BLINKING
WARNING_LIGHT 02
_BLINKING
WARNING_LIGHT 03
_BLINKING
WARNING_LIGHT 04
_BLINKING
WARNING_LIGHT 05
_BLINKING
WARNING_LIGHT 06
_BLINKING
WARNING_LIGHT 07
_BLINKING
WARNING_LIGHT 08
_BLINKING
WARNING_LIGHT 09
_BLINKING
WARNING_LIGHT 10
_BLINKING
WARNING_LIGHT 11
_BLINKING
WARNING_LIGHT 12
_BLINKING
WARNING_LIGHT 13
_BLINKING
WARNING_LIGHT 14
_BLINKING
WARNING_LIGHT 15
_BLINKING
WARNING_LIGHT 16
_BLINKING
WARNING_LIGHT 17
_BLINKING
WARNING_LIGHT 18
_BLINKING
WARNING_LIGHT 19
_BLINKING

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

DBu16

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range
0-65535 range

0-65535 range

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

This field is used to set and read back the Blinking.

is equivalent to 250ms.

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit

Each unit
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WARNING_LIGHT_20
_BLINKING

DBu16 = READ/WRITE @ 2

0-65535 range

is equivalent to 250ms.

The sample code for getting the blink period from DB is as below:

WLO1BLINKView::WLO1BLINKView()

{
#if (SDK_SERVICE_WARNING_LIGHT == PS_ENABLE)
blink = 0;
/* Get the Warning Light blink period from the DB */
Get_DL(WARNING_LIGHT_01_BLINKING, (uint8_t *)&blink);
#endif

}

The sample code for setting the blink period from DB is as below:

if((KEY2_SHORT_PRESS == val) || (KEY2_LONG_PRESS == val))
{
if ((blink < 65535) && (blink >= 0))
blink ++;

}

/* Set the Warning Light blink period */

Set_ DL(WARNING_LIGHT_01_BLINKING, (uint8_t *)&blink);

/* Turn on the warning light */

uint8_t WL_state = WL_ON;

Set_ DL(WARNING_LIGHT_01_STATE, (uint8_t *)&WL_state);
}

Warning Lights Sample Configuration

*

* Warning Light Module Configuration

/1

* Warning light Platform service Enable(PS_ENABLE) /
Disable(PS_DISABLE) Macros

*/

#define SDK_SERVICE_WARNING_LIGHT PS_ENABLE
#if (SDK_SERVICE_WARNING_LIGHT == PS_ENABLE)
/1

* Warning Light Task Periodicity 100ms

*/

#define PS_WL_TASK_TIMEOUT 100

/¥

* Warning Light Task Priority

* osPriorityNone = 0,

* osPriorityldle = 1,

* osPriorityLow = 8,

* osPriorityLow1 = 8+1,

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = 0x7FFFFFFF

*/

#define PS_WL_TASK_PRIORITY osPriorityldle

/¥

* Maximum Number of Warning Light required for this application

*

* MACOR Supported

* MAX_NUM_WARNING_LIGHT : This hardware support maximum of
20 Warning lights
* USER can choose between 0 to 20

#define CONF_WARNING_LIGHT 07_PWM_DC 100
#define CONF_WARNING_LIGHT_07_BLINKING_MS 2
#define CONF_WARNING_LIGHT 08_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT 08_CURRENT
WL_OUT_CURRENT MAX 2

#define CONF_WARNING_LIGHT 08 _POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT 08_PWM_DC 100

#define CONF_WARNING_LIGHT 08_BLINKING_MS 2
#define CONF_WARNING_LIGHT 09_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT 09 CURRENT
WL_OUT_CURRENT MAX_4

#define CONF_WARNING_LIGHT 09 POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT 09 PWM_DC 100

#define CONF_WARNING_LIGHT 09 BLINKING_MS 2
#define CONF_WARNING_LIGHT_10_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT 10_CURRENT
WL_OUT_CURRENT MAX _8

#define CONF_WARNING_LIGHT _10_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT 10_PWM_DC 100

#define CONF_WARNING_LIGHT_10_BLINKING_MS 2
#define CONF_WARNING_LIGHT 11_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT 11_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT 11_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT 11_PWM_DC 100

#define CONF_WARNING_LIGHT 11_BLINKING_MS 2
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* WARNING_LIGHT_FREQ WL_kHz3_FREQ /WL_kHz22_FREQ #define CONF_WARNING_LIGHT_12_ENABLE PS_ENABLE

* CONF_WARNING_LIGHT xx_ENABLE PS_ENABLE
* PS_DISABLE

* CONF_WARNING_LIGHT xx_CURRENT WL_OUT_CURRENT_MAX

*WL_OUT_CURRENT_MAX_2
* WL_OUT_CURRENT_MAX_4
*WL_OUT_CURRENT_MAX_8

* CONF_WARNING_LIGHT xx_POWERON_STATE WL_CONF_OFF

* WL_CONF_ON
* CONF_WARNING_LIGHT_xx_PWM_DC <0 - 100>

* CONF_WARNING_LIGHT_xx_BLINKING_MS <0-65535>

*/

/* Private defines */
/* USER CODE BEGIN Private defines */

#define MAX_NUM_WARNING_LIGHT 20

#define WARNING_LIGHT_FREQ WL_kHz3 FREQ

#define CONF_WARNING_LIGHT_01_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_01_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_01_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_01_PWM_DC 100

#define CONF_WARNING_LIGHT_01_BLINKING_MS 2
#define CONF_WARNING_LIGHT_02_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_02_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_02_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_02_PWM_DC 100

#define CONF_WARNING_LIGHT_02_BLINKING_MS 2
#define CONF_WARNING_LIGHT_03_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT 03 _CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT 03 _POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_03_PWM_DC 100

#define CONF_WARNING_LIGHT_03_BLINKING_MS 2
#define CONF_WARNING_LIGHT 04 _ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_04 CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT 04 POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT 04 PWM_DC 100

#define CONF_WARNING_LIGHT 04 BLINKING_MS 2
#define CONF_WARNING_LIGHT_05_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_05 CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_05 POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT 05 _PWM_DC 100

#define CONF_WARNING_LIGHT_05 BLINKING_MS 2
#define CONF_WARNING_LIGHT_06_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT _06_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT _06_ POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_06_PWM_DC 100

#define CONF_WARNING_LIGHT _06_BLINKING_MS 2
#define CONF_WARNING_LIGHT_07_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_07_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT 07 _POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_12_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_12_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_12_PWM_DC 100

#define CONF_WARNING_LIGHT_12_BLINKING_MS 2
#define CONF_WARNING_LIGHT_13_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_13_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_13_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_13_PWM_DC 100
#define CONF_WARNING_LIGHT_13_BLINKING_MS 2
#define CONF_WARNING_LIGHT_14_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_14 _CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_14 POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT _14_PWM_DC 100

#define CONF_WARNING_LIGHT_14_BLINKING_MS 2
#define CONF_WARNING_LIGHT_15_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_15 CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_15_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_15_PWM_DC 100

#define CONF_WARNING_LIGHT_15_BLINKING_MS 2
#define CONF_WARNING_LIGHT_16_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_16_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_16_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_16_PWM_DC 100
#define CONF_WARNING_LIGHT_16_BLINKING_MS 2
#define CONF_WARNING_LIGHT_17_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_17_CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT _17_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT _17_PWM_DC 100

#define CONF_WARNING_LIGHT _17_BLINKING_MS 2
#define CONF_WARNING_LIGHT_18 ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_18 CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_18 POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_18 PWM_DC 100
#define CONF_WARNING_LIGHT_18 BLINKING_MS 2
#define CONF_WARNING_LIGHT_19_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_19 _CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT_19 POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT_19_PWM_DC 100

#define CONF_WARNING_LIGHT_19 BLINKING_MS 2
#define CONF_WARNING_LIGHT _20_ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_20_ CURRENT
WL_OUT_CURRENT_MAX

#define CONF_WARNING_LIGHT _20_POWERON_STATE
WL_CONF_OFF

#define CONF_WARNING_LIGHT _20_PWM_DC 100
#define CONF_WARNING_LIGHT_20_BLINKING_MS 2

/* USER CODE END Private defines */

#endif /SDK_SERVICE_WARNING_LIGHT
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LED Module

The User would be able to use the below functionalities of the digital output module via the DB variables and configuration
file.

LED module Enable/Disable

The SDK provides the user the ability to enable/disable the LED functionality by modifying the default configuration file.
Please see section LED Sample Configuration.

\[e] Variables Options Default State Description
1 SDK_SERVICE_LE @ PS_ENABLE PS _ENABLE PS_ENABLE: Enables the LED module in the SDK.
D PS_DISABLE PS_DISABLE: Disables the LED module in the SDK.
LED Time Out Configuration

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if

there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section LED Sample Configuration.

\[e] Variables Options Default State Description
1 PS_LED_TASK_TIMEOUT MIN VALUE : 50 100 The user can configure the timeout value of task so that the
MAX VALUE : 500 platform service would go and read the hardware and update

the configured inputs in the Database.

LED Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the light sensor module in
the configuration file. Please see section LED Sample Configuration.

\[e) Variables Options Default State Description

1 PS_LED_TASK_PRIORITY osPriorityNone , osPriorityldle User can select any one of the priorities based on the
osPriorityldle , application requirement
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

Maximum LED’S Configuration

The Al430 SDK supports a maximum of 2 LED’s and the user has the ability to configure the MAX LED’s supported by the
device in the configuration file. Please see section LED Sample Configuration.

\[e) Variables Options Default State Description
1 MAX_LED_NUM 10R2 2 User can operate maximum 2 LED

Configuring RED LED Enable/Disable

The SDK provides the user the ability to enable/disable the RED LED functionality by modifying the default configuration
file. Please see section LED Sample Configuration.

No Variables Options Default State Description
1 CONF_RED_LED_PS_STATE PS_ENABLE/ PS_ENABLE User can enable/Disable the RED LED
PS_DISABLE
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Configuring RED LED State

The AI430 SDK supports the user to configure the default state of the RED LED and this can be done by modifying the
below parameter in the configuration file. Please see section LED Sample Configuration.

No Variables Options Default State Description
1 CONF_RED_LED_STATE LED_CONF_ON/ = LED_CONF_ON User can turn ON/OFF the RED LED
LED_CONF_OFF

During runtime, the user can read and modify the RED LED state by reading and writing to the below DB variables.

Field ID Data Permission Size Description Comments

Type
LED_RED_STATE DbU8 READ/WRITE 1 ON/OFF This field is used to enable/disable the LED_RED. ON = Light
up the LED, OFF = Turn off the LED.

Below code snippet shows how the RED LED can be read and written into the DB.
#if (SDK_SERVICE_LED == PS_ENABLE)

#if(CONF_RED_LED_PS_STATE == PS_ENABLE)

/* Get the RED LED Status from the DB */

Get_DL(LED_RED_STATE, &state);

if (LED_ON == state)

{

/*LED is on */

state = = LED_OFF;

/* Set the RED LED Status from the DB */
Set_ DL(LED_RED_STATE, &state);

}
else

{
/* LED is OFF; */

}
#endif
#endif

Configuring RED LED Blinking

The Al430 SDK supports the user to configure the RED LED blinking time period in milli second and this can be done by
modifying the below parameter in the configuration file. Please see section LED Sample Configuration. The value configured
here is multiplied by 250ms to get the blinking period. So, if we have set a value of 2 here, between every blink there will be
a (1*250ms = 250ms) time lag. If this value is set as 0 then the blinking is disabled.

[\ [e) Variables Options Default State Description
1 CONF_RED_LED_BLINKING_MS 0-1000 1 User can change the Blink time period for the RED LED

During runtime, the user can read and modify the RED LED state and RED LED blinking time period by reading and
writing to the below DB variables:

Field ID Data Permission Size Description Comments

Type
LED_RED_BLINKING DBU16 READ/WRITE 2 0-65535 range  This field is used to set and read back the Blinking. Each unit is
equivalent to 250ms.

Below code snippet shows how the RED LED can be read from the DB.

#if (SDK_SERVICE_LED == PS_ENABLE)
#if(CONF_RED_LED_PS_STATE == PS_ENABLE)
blink = 0;
/* Get the RED LED blink period from the DB */
Get_DL(LED_RED_BLINKING, (uint8_t *)&blink);
state = = LED_ON;
/* Set the RED LED Status to the DB */
Set DL(LED_RED_STATE, &state);
#endif

#endif
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Configuring AMB LED Enable/Disable

The SDK provides the user the ability to enable/disable the AMBER LED functionality by modifying the default
configuration file. Please see section LED Sample Configuration.

No Variables Options Default State Description
1 CONF_AMB_LED_PS_STATE PS_ENABLE/ PS_ENABLE User can enable/Disable the AMB LED
PS_DISABLE

Configuring AMB LED State

The AI430 SDK supports the user to configure the default state of the AMBER LED and this can be done by modifying the
below parameter in the configuration file. Please see section LED Sample Configuration.

No Variables Options Default State Description
1 CONF_AMB _LED STATE LED_CONF_ON/ LED_CONF_ON  User can turn ON/OFF the AMB LED
LED_CONF_OFF

During runtime, the user can read and modify the AMB LED state by reading and writing to the below DB variables:

Field ID Data Type Permission Size Description Comments
LED_AMB_STATE DBu8 READ/WRITE 1 ON/OFF This field is used to enable/disable the LED_AMB. ON =
Light up the LED, OFF = Turn off the LED.

Below code snippet shows how the AMB LED can be read and written into the DB.
#if (SDK_SERVICE_LED == PS_ENABLE)

#if(CONF_AMB_LED_PS_STATE == PS_ENABLE)

/* Get the RED LED Status from the DB */

Get_DL(LED_AMB_STATE, &state);

if (LED_ON == state)

{

/*LED is on */

state = = LED_OFF;

/* Get the RED LED Status from the DB */
Set_ DL(LED_AMB_STATE, &state);

1

else

{
/* LED is OFF; */

1
#endif
#endif

Configuring AMB LED blinking

The Al430 SDK supports the user to configure the AMBER LED blinking time period in milli second and this can be done
by modifying the below parameter in the configuration file. Please see section LED Sample Configuration. The value
configured here is multiplied by 250ms to get the blinking period. So, if we have set a value of 2 here, between every blink
there will be a (1*250ms = 250ms) time lag. If this value is set as 0 then the blinking is disabled.

No Variables Options Default State Description
1 CONF_AMB_LED BLINKING_MS 0-1000 1 User can change the Blink time period for the AMB LED

During runtime, the user can read and modify the AMBER LED state and AMBER LED blinking by reading and writing to
the below DB variables.

Field ID

VP : : ipti
LED_AMB_BLINKING DBu16 READ/WRITE 2 0-65535 range This field is used to set and read back the Blinking.
Each unit is equivalent to 250ms.

Below code snippet shows how the AMB LED can be read and written into the DB.
#if (SDK_SERVICE_LED == PS_ENABLE)

#if(CONF_AMB_LED_PS_STATE == PS_ENABLE)

blink = 0;

/* Get the AMB LED blink period from the DB */

Get_DL(LED_AMB_BLINKING, (uint8_t *)&blink);
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blink = 2;

/* Set the AMB LED blink period from the DB */
Set_DL(LED_AMB_BLINKING, (uint8_t *)&blink);
state = = LED_ON;

/* Set the RED LED Status to the DB */
Set_DL(LED_AMB_STATE, &state);

#endif
#endif

LED Sample Configuration
/1

* LED Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE)
Macros

*/

#define SDK_SERVICE_LED PS_ENABLE

#if (SDK_SERVICE_LED == PS_ENABLE)

/*

* LED Task Periodicity 100ms

*/

#define PS_LED_TASK_TIMEOUT 100

/¥

* LED Task Priority

* osPriorityNone = 0,

* osPriorityldle = 1,

* osPriorityLow = 8,

* osPriorityLow1 = 8+1,

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = Ox7FFFFFFF

*/

#define PS_LED_TASK_PRIORITY osPriorityldle
/¥

* Maximum Number of LED required for this application

*

Power Monitor Module

* MACOR Supported

*MAX_LED_NUM : This hardware support maximum of 2 LED’s
* CONF_xx_LED_PS_STATE PS_ENABLE
* PS_DISABLE

*

* CONF_xx_LED_STATE LED_CONF_OFF

*LED_CONF_ON

*

* CONF_xx_LED_BLINKING_MS <0-65535>

*/

#define MAX_LED_NUM 2

#define CONF_RED_LED_PS_STATE PS_ENABLE
#define CONF_RED_LED_STATE LED_CONF_ON
#define CONF_RED_LED_BLINKING_MS 1

#define CONF_AMB_LED PS _STATE PS_ENABLE
#define CONF_AMB_LED_STATE LED_CONF_ON
#define CONF_AMB_LED BLINKING_MS 1

#endif

The User would be able to use the below functionalities of the power monitor module via the DB variables and

configuration file.

Power Monitor Module Enable/Disable

The SDK provides the user the ability to enable/disable the power monitor functionality by
modifying the default configuration file. Please see section Power Monitor sample configuration. If the Configurable inputs
is disabled then the power monitor module will also be disabled in the configuration file.

[\ [e) Variables Options Default State  Description

1 SDK_SERVICE_POWER_MONITOR PS_ENABLE

PS_DISABLE

Power Monitor Time Out Configuration

PS_ENABLE

PS_ENABLE: Enables the power monitor module in the SDK.
PS_DISABLE: Disables the power monitor module in the SDK

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see

section Power Monitor sample configuration.

No Variables
1 PS POWER_MONITOR_TASK
TIMEOUT

Options

MAX VALUE : 500

Default State
MIN VALUE : 50 100

Description

The user can configure the timeout value of task so that the
platform service would go and read the hardware and update
the configured inputs in the Database.
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Power Monitor Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the light sensor module in
the configuration file. Please see section Power Monitor Sample Configuration

No Variables Options Default State Description
1 PS_POWER_MONITOR_ osPriorityNone , osPriorityldle User can select any one of the priorities based on the
TASK_PRIORITY osPriorityldle , application requirement
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

Power Monitor Functionality Support

The Al430 SDK supports the next values which are monitored by the power monitor module. They are:

Battery_Level Ignition_Status Thermostat_Level

During runtime, the user can read the Battery level, Ignition status and Thermostat level by reading the below DB variables.

Field ID Data Type Permission Size Description Comments

BATTERY_LEVEL DBu16 READ 2 Voltage in mili volts This field is used to read the BATTERY_LEVEL in milli-
volts.

IGNITION_STATUS DBu8 READ 1 ON/OFF This field is used to read the status of
IGNITION_STATUS.

THERMOSTAT_LEVEL  float READ 4 Temperature in Celsius This field is used to read the THERMOSTAT_LEVEL in
Celsius.

The below code snippet shows how to read the Battery Level, Ignition Status, and the Thermostat level.

void PWRMNTRView::trigger() case 2:
{ /* Get Temperature level */
#if (SDK_SERVICE_POWER_MONITOR == PS_ENABLE) Get_DL(THERMOSTAT_LEVEL, (uint8_t*)&val_thermostat);
uint16_t val = 0; break;
float val_thermostat = 0O; case 3:
switch(key_position) /* Get Battery level */
{ Get_DL(BATTERY_LEVEL, (uint8_t*)&val);
case 1: break;
/* Get ignition Status */ }
Get_DL(IGNITION_STATUS, (uint8_t*)&val); #endif
break; }

Power Monitor Sample configuration

/****************************************************************************************************************
*

* Power Monitor Module Configuration
*

***************************************************************************************************************/

#define SDK_SERVICE_POWER_MONITOR PS_ENABLE R

#if (SDK_SERVICE_POWER_MONITOR == PS_ENABLE) * osPriorityISR = 56,

#if (SDK_SERVICE_POWER_MONITOR == PS_ENABLE) && * osPriorityError = -1,

(SDK_SERVICE_CFG_INPUT == * osPriorityReserved = Ox7FFFFFFF

PS_DISABLE)) */

#undef SDK_SERVICE_POWER_MONITOR #define PS_POWER_MONITOR_TASK_PRIORITY osPriorityldle
#define SDK_SERVICE_POWER_MONITOR PS_DISABLE /*

#endif * Power Monitor Task Periodicity 100ms

/¥ */

* Power Monitor Task Priority #define PS_POWER_MONITOR_TASK_TIMEOUT 100
* osPriorityNone = 0, #endif /SDK_SERVICE_POWER_MONITOR

* osPriorityldle = 1,
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* osPriorityLow = 8,
* osPriorityLow1 = 8+1,

* !c;s!I!DriorityISR =56,

* osPriorityError = -1,

* osPriorityReserved = Ox7FFFFFFF

*/

#define PS_POWER_MONITOR_TASK_PRIORITY osPriorityldle
/¥

* Power Monitor Task Periodicity 100ms

*/

#define PS_POWER_MONITOR_TASK_TIMEOUT 100

#endif /SDK_SERVICE_POWER_MONITOR

USB Module

The User would be able to use the below functionalities of the USB module via the DB variables and configuration file.

USB Module Enable/Disable

The SDK provides the user the ability to enable/disable the USB functionality by modifying the default configuration file.
Please see section USB Sample Configuration.

No Variables Default State Description
1 SDK_SERVICE_USB PS_ENABLE/ PS_ENABLE PS_ENABLE: Enables the USB module in the SDK.
PS_DISABLE PS_DISABLE: Disables the USB module in the SDK.
USB Time Out Configuration

The Al430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section USB Sample Configuration.

No Variables Options Default State Description
1 PS_USB_TASK_TIMEOUT MIN VALUE : 50 100 The user can configure the timeout value of task so that the
MAX VALUE : 500 platform service would go and read the hardware and update

the configured inputs in the Database.

USB Module Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the light sensor module in
the configuration file. Please see section USB Sample Configuration.

[\ [e) Variables Options Default State Description
1 PS_USB_TASK_PRIORITY osPriorityNone , osPriorityldle User can select any one of the priorities based on the
osPriorityldle , application requirement
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

USB ECU Identification Commands

The Al430 SDK user can read the below ECU Commands and modify the below ECU commands from the USB PC
terminal. These commands are sent from the USB PC tool and are used to configure the MAX Al430. These commands
are supported by the SDKs USB module and their default configuration can be done in the Al430_config.h. Please see
section USB Sample Configuration.
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No  Variables Options Default State Description

1 VEHICLE_MANU_ECU_SW_NUM As defined in the 0x88 User can change the vehicle manufacturing ECU software
PC Tool number.

2 VEHICLE_MANU_ECU_SW_VER  As defined in the 0x89 User can change the vehicle manufacturing ECU software
PC Tool version

3 ECU_MANU_DATE As defined in the 0x8B User can change the vehicle ECU manufacturing date
PC Tool

4 ECU_SERIAL_NUM As defined in the 0x8C User can change the ECU Serial number
PC Tool

5 PROGRAMMING_DATE As defined in the 0x99 User can change the programming date
PC Tool

6 PS_USB_USER_PACKET As defined in the X050 User can get the USB packet
PC Tool

USB Module TX

The Al430 SDK allows the users to use the USB channel to send or receive data. To do so please use the below variables.
To send data over the USB channel, the user will fill the TX buffer and then update the status as true. The platform will then
send the data over USB and then clear the status when the data is sent.

Field ID Permission Size Descripti Comments

USB_TX_STATUS DBu8 READ/WRITE 1 TRUE /FALSE This field is used read and write the USB_TX_STATUS.
One needs to write TRUE to send data. The same is
cleared when data is sent

USB_TX BUFFER_ = DBu8 READ 1 FULL/NO_FULL | This field is used to read the Status of the TX buffer.
STATUS
USB_TX_DATA DBu8 WRITE 64 Data to be send This field contains the USB TX buffer data.

via USB

USB Module RX

To read incoming data over the USB channel, the user will need to monitor the RX BUFFER STATUS variable and see if
there is any pending data available and if yes read the data and then update the RX STATUS.

Field ID Permission Size Description Comments

USB_RX_STATUS DBu8 READ/WRITE 1 TRUE/FALSE This field is used read and write the USB_RX_STATUS.
One needs to write TRUE to send data. The same is
cleared when data is sent

USB_RX_BUFFER DBu8 READ 1 MSG_PENDIN This field is used to read the Status of the RX buffer.
USB_COMMUNICA  DBu8 READ 1 COM_OK/CO This field is used to indicate the USB Communication
TION_STATUS M ERROR Status.

USB_RX_DATA DBu8 READ 64 DATA received @ This field contains the USB RX buffer data.

During runtime, the user can read/ write the below DB variables in the maxAl 430 debug terminal module for USB TX
Status, USB RX Status and USB Communication status.

The sample code below suggests the process to read the RX Data received.

void USBView::trigger() memset(&trxbuffer[0], 0x00, sizeof(trxbuffer));

{ Unicode::strncpy(&trxbuffer[0], (const char*)&rxbuffer[0] ,
#if (SDK_SERVICE_USB == PS_ENABLE) strlen((const char*)rxbuffer));

uint8_t status; memset(RCVTEXTBuffer, 0x00, sizeof(RCVTEXTBuffer));
/* Get the RX status */ status = TRUE;

Get_DL(USB_RX_BUFFER_STATUS, &status); /* Clear the RX buffer */

if(RX_MSG_PENDING == status) Set_DL(USB_RX_STATUS, &status);

{ 1

/* Read the Rx data from the DB */ #endif

Get_DL(USB_RX_DATA, (uint8_t *)&rxbuffer[0]); }
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USB Sample Configuration
/¥
* USB Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE)
Macros
*/
#define SDK_SERVICE_USB PS_ENABLE
#if (SDK_SERVICE_USB == PS_ENABLE)
/¥
* USB Task Periodicity 100ms
*/
#define PS_USB_TASK_TIMEOUT 100
/¥
* USB Task Priority
* osPriorityNone = 0,
* osPriorityldle = 1,
* osPriorityLow = 8,
* osPriorityLow1 = 8+1,

[ERT]

Bluetooth Low Energy (BLE) Module

*
IEET]

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = 0x7FFFFFFF

*/

#define PS_USB_TASK_PRIORITY osPriorityldle
/¥

* Eculdentification commands

*/

#define VEHICLE_MANU_ECU_SW_NUM 0x88
#define VEHICLE_MANU_ECU_SW_VER 0x89
#define ECU_MANU_DATE 0x8B

#define ECU_SERIAL_NUM 0x8C

#define PROGRAMMING_DATE 0x99

#define PS_USB_USER_PACKET 0x50

#endif /SDK_SERVICE_USB

The Al430 SDK User would be able to use the below functionalities of the BLE module via the DB variables and configuration

file.

BLE Module Enable/Disable

The SDK provides the user the ability to enable/disable the BLE functionality by modifying the default configuration file.

Please see section BLE Sample Configuration.

No Variables Options
1 SDK_SERVICE_BLE PS_ENABLE/
PS_DISABLE
BLE Time Out Configuration

Default State
PS_ENABLE

Description
PS_ENABLE: Enables the BLE module in the SDK.
PS_DISABLE: Disables the BLE module in the SDK.

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see

section BLE Sample Configuration.

\[e) Variables Options
1 PS BLE_TASK TIMEOUT @ MIN VALUE : 50 100
MAX VALUE : 500

BLE Monitor Task Priority

Default State

Description

The user can configure the timeout value of task so that the
platform service would go and read the hardware and update
the configured inputs in the Database.

The Al430 SDK supports the below task priorities, and the user can modify the task priority for the light sensor module in
the configuration file. Please see section BLE Sample Configuration.

No Variables Options Default State  Description

1 PS_BLE_TASK_PRIORITY osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,

osPriorityReserved

osPriorityldle

User can select any one of the priorities based on the application
requirement

BLE Module Device Name Configuration

The AI430 SDK user can configure the device name of BLE. This default configuration can be done in the Al430_config.h
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maxinarecce

Description
This field is used to set and read the BLE device name. The
maximum length is 20 characters.

Default State
"maxAl12345678"

Options
Any name as per the
user requirement

No Variables
1 BLE_DEVICE_NAME

The user would be able to use the read the BLE module name during run time via the DB variables shown below.

Field ID
BLE_DEVICE_NAME  DBu8

Comments
This field is used to set and read the BLE device name.
The maximum length is 20 characters.

Permission Size

Description

READ/WRITE 20 Devicename

The below code snippet shows how to read the BLE name:

#if (SDK_SERVICE_BLE == PS_ENABLE)
uint8_t name;
/* Get the BLE device name */
Get_DL(BLE_DEVICE_NAME, &name);
}

BLE Module RX/TX

The Al430 SDK allows the users to use the BLE channel to send or receive data. To do so please use the below variables.
To read incoming data over the BLE channel, the user will need to monitor the RX BUFFER STATUS variable and see if
there is any pending data available and if yes read the data and then update the RX STATUS. To send data over the BLE
channel, the user will fill the TX buffer and then update the status as true. The platform will then send the data over BLE
and then clear the status when the data is sent.

Field ID Permission Size Comments

BLE_TX_STATUS DBu8 READ 1 TRUE/FALSE This field is used read and write the BLE_TX_STATUS.
One needs to write TRUE to send data. The same is
cleared when data is sent

BLE_TX_BUFFER DBu8 READ 1 FULL/NO_FULL This field is used to read the Status of the TX buffer

STATUS
BLE_TX_DATA DBu8 WRITE 64 Data to be send to This field contains the BLE TX buffer data.
BLE

BLE_RX_STATUS DBu8 READ/WRITE | 1 TRUE/FALSE This field is used read and write the BLE_RX_STATUS.
One needs to read TRUE to receive data. The same is
cleared when data is sent.

BLE_RX_BUFFER DBu8 READ 1 MSG This field is used to read the Status of the RX buffer.

_STATUS PENDING/EMPTY

BLE_RX_DATA DBu8 READ 64 DATA Received This field contains the BLE RX buffer data.

BLE_RX_DATA_S DBu8 READ 1 (Only applicable for This field is used to read the size of the BLE RX Data.

IZE USER_DATA_MOD

E)

The sample code below suggests the process to read the
RX Data received

The sample code below suggests the process to send the
Data over Bluetooth

/*set the BLE tx data */

Set_DL(BLE_TX_DATA , (uint8_t *)&buffer1[0]);
status = TRUE;

/* Clear the RX buffer */
Set_DL(BLE_TX_STATUS, &status);

{

#if (SDK_SERVICE_BLE == PS_ENABLE)
uint8_t status ;

/* Get the RX status */
Get_DL(BLE_RX_BUFFER_STATUS, &status);
if(BLE_RX_MSG_PENDING == status)

/* Clear the memory */

memset(&rxbuffer1[0], 0x00, sizeof(rxbufferi));
/* Read the Rx data from the DB */
Get_DL(BLE_RX_DATA, (uint8_t *)&rxbuffer1[0]);
memset(&trxbuffer3[0], 0x00, sizeof(trxbuffer3));
status = TRUE;

/* Clear the RX buffer */
Set_DL(BLE_RX_STATUS, &status);

}

#endif

1
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BLE Sample Configuration

/1 * osPriorityISR = 56,

* BLE Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) * osPriorityError = -1,

Macros

*/ * osPriorityReserved = 0x7FFFFFFF

#define SDK_SERVICE_BLE PS_ENABLE */

#if (SDK_SERVICE_BLE == PS_ENABLE) #define PS_BLE_TASK_PRIORITY osPriorityldle
/* /*

* BLE Task Priority * BLE Task Periodicity 100ms

* osPriorityNone = 0, */

* osPriorityldle = 1, #define PS_BLE_TASK_TIMEOUT 100

* osPriorityLow = 8, /¥

* osPriorityLow1 = 8+1, * BLE Device Name

. %

o #define BLE_DEVICE_NAME "maxAl12345678"

#endif /SDK_SERVICE_BLE

Timer Module

The Al430 SDK User would be able to use the below functionalities of the Timer module via the DB variables and
configuration file.

Timer Module Enable/Disable

The SDK provides the user the ability to enable/disable the Timer functionality by modifying the default configuration file.
Please see section Timer Sample Configuration.

No Variables Options Default State Description
1 SDK_SERVICE_SWTIMER PS_ENABLE PS_ENABLE PS_ENABLE: Enables the timer module in the SDK.
PS_DISABLE PS_DISABLE: Disables the timer module in the SDK.

Timer Module Time Out Configuration

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section Timer Sample Configuration.

No Variables Options Default State Description
1 PS_SWT_TASK_TIMEOUT  MIN VALUE : 50 100 The user can configure the timeout value of task so that the
MAX VALUE : 500 platform service would go and read the hardware and update

the configured inputs in the Database.

Timer Module Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the timer module in the
configuration file. Please see section Timer Sample Configuration.

No VEUELIEE Options Default State Description
1 PS_SWT_TASK_PRIORITY  osPriorityNone , osPriorityldle User can select any one of the priorities based on the
osPriorityldle , application requirement.
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

Timer Start or Stop

The Al430 SDK supports six software timers. The user can start or stop the timers during run time and get the current
status of the timer. To do so he can read or write the timer state using the below DB variables.
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Field ID Permission S Comments

TIMER_STATUS 01 DBu8 READ/WRITE 1 START/STOP field used to set and read Timer state (START/STOP).
TIMER_STATUS 02 DBu8 READ/WRITE 1 START/STOP field used to set and read Timer state (START/STOP).
TIMER_STATUS 03 DBu8 READ/WRITE 1 START/STOP field used to set and read Timer state (START/STOP).
TIMER_STATUS 04 DBu8 READ/WRITE 1 START/STOP field used to set and read Timer state (START/STOP).
TIMER_STATUS 05 DBu8 READ/WRITE 1 START/STOP field used to set and read Timer state (START/STOP).
TIMER_STATUS 06 DBu8 READ/WRITE 1 START/STOP field used to set and read Timer state (START/STOP).

Next code snippet shows how the timer can be set:

Get_DLTIMER_STATUS_01, &state); else if(state == 2)
if(state == 1) {

state = 1;
state = 2; set_DL(TIMER_STATUS_01, &state);
Set_DL(TIMER_STATUS_01, &state); }

}

Once the timer expires the SDK updates the timer callback parameter in the DB with the status as CALLBACK_OCCURED and
the user can monitor the same to know if the timer has expired. He can use the below DB variables to do the same.

Field ID

Comments

Permission

TIMER_CALLBACK  DBu8 READ/WRITE | 1 CALLBACK_CLEAR/ This field is used to set and clear the Timer state.
_01 CALLBACK_OCCURED
TIMER_CALLBACK  DBu8 READ/WRITE | 1 CALLBACK_CLEAR/ This field is used to set and clear the Timer state.
_02 CALLBACK_OCCURED
TIMER_CALLBACK  DBu8 READ/WRITE | 1 CALLBACK_CLEAR/ This field is used to set and clear the Timer state.
_03 CALLBACK_OCCURED
TIMER_CALLBACK  DBu8 READ/WRITE | 1 CALLBACK_CLEAR/ This field is used to set and clear the Timer state.
_04 CALLBACK_OCCURED
TIMER_CALLBACK  DBu8 READ/WRITE | 1 CALLBACK_CLEAR/ This field is used to set and clear the Timer state.
_05 CALLBACK_OCCURED
TIMER_CALLBACK  DBu8 READ/WRITE | 1 CALLBACK_CLEAR/ This field is used to set and clear the Timer state.
_06 CALLBACK_OCCURED

The below code snippet shows you how you can read the S/W timer status:

#if (SDK_SERVICE_SWTIMER == PS_ENABLE)
uint8_t timer1_state = 0;

uint8_t rtc1_val = 0;

uint8_t timeout_val = 0;
Get_DL(TIMER_CALLBACK_01, &timer1_state);
if(CALLBACK_OCCURED == timer1_state)

/* Timer expired */

1
#endif

Timer Mode Configuration

The S/W timers can be configured as single shot and periodic. During runtime, the user can read or write timer mode
variable in the DB to update/get the configuration of the S/W timers.

Field ID

Comments

Permission

TIMER_MODE_01 DBu8 READ/WRITE @ 1 ONESHOT/ PERIODIC This field is used to set and read Timer Mode.
TIMER_MODE_02 DBu8 READ/WRITE | 1 ONESHOT/ PERIODIC This field is used to set and read Timer Mode.
TIMER_MODE_03 DBu8 READ/WRITE 1 ONESHOT/ PERIODIC This field is used to set and read Timer Mode.
TIMER_MODE_04 DBu8 READ/WRITE | 1 ONESHOT/ PERIODIC This field is used to set and read Timer Mode.
TIMER_MODE_05 DBu8 READ/WRITE 1 ONESHOT/ PERIODIC This field is used to set and read Timer Mode.
TIMER_MODE_06 DBu8 READ/WRITE | 1 ONESHOT/ PERIODIC This field is used to set and read Timer Mode.

Next code snippet shows how the timer state can be set and read:
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GET_DB(TIMER_MODE_01, (uint8_t *)&shot);
if(shot == 0)

{

shot = 1;

else if(shot == 1)
{

shot = 0;

1
/* Set the Timer Mode_1 */
SET_DB(TIMER_MODE_01, (uint8_t *)&shot);

Timer Timeout Configuration

During runtime, the user can set or get the timeout period for the S/W timers using the below DB variables. Please note
that the timer timeout can be increased in steps of 50ms. And the max timeout value should be less than 65535.

Field ID Data Type Permission

TIMER_TIMEOUT 01 DBU16 READ/WRITE
TIMER_TIMEOUT 02 @ DBU16 READ/WRITE
TIMER_TIMEOUT 03 DBU16 READ/WRITE
TIMER_TIMEOUT 04 DBU16 READ/WRITE
TIMER_TIMEOUT 05 DBU16 READ/WRITE
TIMER_TIMEOUT 06 @ DBU16 READ/WRITE

Size

NN NN N

Description

Time in milli seconds
Time in milli seconds
Time in milli seconds
Time in milli seconds
Time in milli seconds
Time in milli seconds

Next code snippet shows how the timer timeout can be set.

if ((timeout > 0) && (timeout <= 1300))
{

timeout --;
sw_timeout = (timeout * 50);

}

else

{

/* Set the Timer Timeout_1 */

SET_DB(TIMER_TIMEOUT_01, (uint8_t *)&sw_timeout);

Comments

This field is used to get/set the timeout in milliseconds
This field is used to get/set the timeout in milliseconds
This field is used to get/set the timeout in milliseconds
This field is used to get/set the timeout in milliseconds
This field is used to get/set the timeout in milliseconds
This field is used to get/set the timeout in milliseconds

Please note that the timer timeout can be increased in steps of 50ms. And the max timeout value should be less than 65535

hence the max counter in the loop is restricted to 1300.

Timer Sample Configuration

/¥

* SWTIMER Platform service Enable(PS_ENABLE) /
Disable(PS_DISABLE) Macros

*/

#define SDK_SERVICE_SWTIMER PS_ENABLE
#if (SDK_SERVICE_SWTIMER == PS_ENABLE)
/¥

* SWTIMER Task Priority

* osPriorityNone = 0,

* osPriorityldle = 1,

* osPriorityLow = 8,

* osPriorityLow1 = 8+1,

3393

RTC Module

*
IET]

* osPriorityISR = 56,
* osPriorityError = -1,
* osPriorityReserved = 0x7FFFFFFF

*/

#define PS_SWT_TASK_PRIORITY osPriorityldle

/*

* SWTimer Task Periodicity 100ms

*/

#define PS_SWT_TASK_TIMEOUT 100
#endif /SDK_SERVICE_SWTIMER

The Al430 SDK User would be able to use the below functionalities of the RTC module via the DB variables and

configuration file.
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RTC Module Enable/Disable

The SDK provides the user the ability to enable/disable the RTC functionality by modifying the default file. Please see
section RTC Alarm Sample Configuration

No Variables Options Default State Description
1 SDK_SERVICE_RTC PS_ENABLE/PS_DISABLE = PS_ENABLE PS_ENABLE: Enables the RTC module in the SDK.

PS_DISABLE: Disables the RTC module in the SDK.

RTC Timeout Configuration

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section RTC Alarm Sample Configuration.

Variables =~~~ Options = Default State  Descripton
PS RTC_TASK_TIME "MINVALUE:50 100  The user can configure the timeout value of task so that the platform configure the timeout value of task so that the platform
ouT MAX VALUE : 500 service would go and read the hardware and update the configured inputs

in the Database.

RTC Task Priority

The Al430 SDK supports the below task priority and the user can modify the task priority for the RTC module in the
configuration file. Please see section RTC Alarm Sample Configuration.

Variables Options Default State  Description
1 PS_RTC_TASK_PRIO  osPriorityNone , osPriorityldle User can select any one of the priorities based on the application
RITY osPriorityldle , requirement
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

The user would be able to use the below functionalities of the RTC module via the DB variables and configuration file.
RTC Date and Time Configuration

The user can get or set the real time clock using the following DB variables. To set the RTC , the user must set individually
each of the RTC parameters and then call the SET_RTC DB variable to set the RTC TIME.

Field ID Data Type Permission Size Description Comments

RTC_SECOND DBu8 READ/WRITE 1 0-59 Valid values to set the real time second are from 0 to 59

RTC_MINUTE DBu8 READ/WRITE 1 0-59 Valid values to set the real time minute are from 0 to 59

RTC_HOUR DBu8 READ/WRITE 1 0-24 Valid values to set the real time hour are from 0 to 24

RTC_DATE DBu8 READ/WRITE 1 1-31 Valid values to set the real time day are from 1 to 31

RTC_WEEK_DAY | DBu8 READ/WRITE 1 1-7 Valid values to set the real time from 1 = Monday to 7= Sunday

RTC_MONTH DBu8 READ/WRITE 1 1-12 Valid values to set the real time month are from 1 to 12

RTC_YEAR DBu8 READ/WRITE 1 00-99 Valid values to set the real time year are from 0 to 99

SET_RTC DBu8 READ/WRITE 1 SET_RTC (Users need to set the above RTC parameters and then enable the SET
RTC to set the time)

The below snapshot is a sample for updating the RTC Time

Set DL(GET_RTC_SECOND, &Seconds); Set DL(GET_RTC_WEEK_DAY, &WeekDay);
Set_DL(GET_RTC_MINUTE, &Minutes); Set_DL(GET_RTC_MONTH, &Month);

Set DL(GET_RTC_HOUR, &Hours); Set DL(GET_RTC_YEAR, &Year);
Set_DL(GET_RTC_DATE, &Date); res = 1;

Set_ DL(SET_RTC, &res);
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The sample code below is an example of reading the RTC values.

void RTCNXT View::trigger() Get_DL(GET_RTC_HOUR, &Hours);
{ /IscreenViewBase::setupScreen();
#if (SDK_SERVICE_RTC == PS_ENABLE) digitalHours = Hours;
uint8_t Seconds; digitalMinutes = Minutes;
uint8_t Minutes; digitalSeconds = Seconds;
uint8_t Hours; digitalClock1.setTime24Hour(digitalHours, digitalMinutes,
tickCounter++; digitalSeconds);
if( 10 <= tickCounter) digitalClock1.invalidate();
}
tickCounter = 0; #endif
/* Get the RTC DB */ }

Get_DL(GET_RTC_SECOND, &Seconds);
Get_DL(GET_RTC_MINUTE, &Minutes);

RTC Time Format

The SDK supports the 12- and 24-hour time format. The user can read/update the RTC Time format during run time using
the below DB variables.
Below are their definitions:

#define FORMAT_12_HOUR 1
#define FORMAT_24_HOUR 0

Field ID Data Type Permission Size Description Comments
RTC_TIME_FORMAT DBu8 READ/WRITE 1 AM/PM RTC Time Format (AM/PM)

/* Get the RTC time format */
Get_DL(RTC_TIME_FORMAT, &format);
format = FORMAT_24 HOUR;

/* Set the RTC time format */

Set_ DL(RTC_TIME_FORMAT, &format);

RTC Alarm Date and Time

The SDK platform supports 2 alarms and they can be configured by the user during run time. To set an alarm the user will
need to configure the below parameters of the alarm and then enable the SET_ALARM.

Field ID Permission Description Comments

RTC_ALARM_A_SECOND READ/WRITE Valid values to set the alarm are from 0 to 59. From 60 to 255
the values are invalid.

RTC_ALARM_A_MINUTE | DBu8 READ/WRITE 1 0-59 Valid values to set the alarm are from 0 to 59. From 60 to 255
the values are invalid.

RTC_ALARM_A_HOUR DBu8 READ/WRITE 1 0-24 Valid values to set the alarm are from 0 to 24. From 25 to 255
the values are invalid.

RTC_ALARM_A_DAY DBu8 READ/WRITE 1 1-31 Valid values to set the alarm are from 1 to 31. From 32 to 255
the values are invalid.

RTC_ALARM_A_WEEK_D  DBu8 READ/WRITE 1 1-7 Valid values to set the alarm are from 1 to 7. From 8 to 255

AY the values are invalid.

RTC_ALARM_A_MONTH DBu8 READ/WRITE 1 1-12 Valid values to set the alarm are from 1 to 12. From 13 to 255
the values are invalid.

RTC_ALARM_A_YEAR DBu8 READ/WRITE 1 00-99 Valid values to set the alarm are from 0 to 99. From 100 to
255 the values are invalid.

SET_ALARM_A DBu8 READ/WRITE 1 ON/OFF (Users need to set the above ALARM parameters and then

enable the SET_ALARM1 to set the alarm time)

RTC_ALARM_B_SECOND READ/WRITE Valid values to set the alarm are from 0 to 59. From 60 to 255
the values are invalid.

RTC_ALARM_B_MINUTE DBu8 READ/WRITE 1 0-59 Valid values to set the alarm are from 0 to 59. From 60 to 255
the values are invalid.

RTC_ALARM_B_HOUR DBu8 READ/WRITE 1 0-24 Valid values to set the alarm are from 0 to 24. From 25 to 255

the values are invalid.
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RTC_ALARM_B_DAY DBu8 READ/WRITE 1 1-31 Valid values to set the alarm are from 1 to 31. From 32 to 255
the values are invalid.

RTC_ALARM_B_WEEK_D  DBu8 READ/WRITE 1 1-7 Valid values to set the alarm are from 1 to 7. From 8 to 255

AY the values are invalid.

RTC_ALARM_B_MONTH DBu8 READ/WRITE 1 1-12 Valid values to set the alarm are from 1 to 12. From 13 to 255
the values are invalid.

RTC_ALARM_B_YEAR DBu8 READ/WRITE 1 00-99 Valid values to set the alarm are from 0 to 99. From 100 to
255 the values are invalid.

SET_ALARM_B DBu8 READ/WRITE 1 ON/OFF (Users need to set the above ALARM parameters and then

enable the SET_ALARM1 to set the alarm time)

The below code snippet show how we can set the alarm.

Set_ DL(RTC_ALARM_A_HOUR, &ahours);

Set_ DL(RTC_ALARM_A_MINUTE, &aminutes);

Set_ DL(RTC_ALARM_A_SECOND, &aseconds);

Set DL(RTC_ALARM_A_WEEK_DAY, (uint8_t *)&awkdays);
Set_DL(SET_ALARM_A, &ares);

Once the alarm is set the user can read the ALARM_STATUS DB variable to know the status of the alarm as seen in the
below table. Once the alarm occurs the status variable will be updated to OCCURRED. After the user reads the status, he
will need to reset the same in the DB.

Field ID Permission ipti Comments

ALARM_A STATUS DBu8 READ/WRITE 1 (1:O0CCURRED/0:NOT = Alarmistatus (OCCURRED/ NOTOCCURRED)
OCCURRED)

ALARM_B_STATUS DBu8 READ/WRITE 1 (1:O0CCURRED/0:NOT = Alarmistatus (OCCURRED/ NOTOCCURRED)
OCCURRED)

The below code snippet shows the alarm status:

/* Read the Alarm A Status from the DB */
res = Get_DL(ALARM_A_STATUS, &alarm_status);
if (ALARM_OCCURED == alarm_status)

alarm_status = 0;

/* Set the ALARM A status*/

res = Set_ DL(ALARM_A_STATUS, &alarm_status);
1

RTC Alarm Time Format

The SDK supports the 12- and 24-hour time format. The user can read/update the RTC Alarm format during run time using
the below DB variables. Below are their definitions:

#define FORMAT_12_HOUR 1
#define FORMAT_24_HOUR 0

Field ID Data Type Permission Size Description Comments
RTC_ALARM_A_TIME_FORMAT  DBu8 READ/WRITE 1 AM/PM RTC ALARM A Time format (AM/PM)
RTC_ALARM_B_TIME_FORMAT | DBu8 READ/WRITE 1 AM/PM RTC ALARM A Time format (AM/PM)

RTC Alarm Sample Configuration

/1 * osPriorityNone = 0,

* RTC Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) * osPriorityldle = 1,

Macros * osPriorityLow = 8,

*/ * osPriorityLow1 = 8+1,

#define SDK_SERVICE_RTC PS_ENABLE o

#if (SDK_SERVICE_RTC == PS_ENABLE) R

/1 * osPriorityISR = 56,

* RTC Task Periodicity 100ms * osPriorityError = -1,

*/ * osPriorityReserved = Ox7FFFFFFF
#define PS_RTC_TASK_TIMEOUT 100 */

/¥ #define PS_RTC_TASK_PRIORITY osPriorityldle
* RTC Task Priority #endif /SDK_SERVICE_RTC
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Camera Module

The Al430 SDK User would be able to use the below functionalities of the Camera module via the DB variables and
configuration file.

Camera Module Enable/Disable

The SDK provides the user the ability to enable/disable the Camera functionality by modifying the default file. Please see
section Camera Sample Configuration.

No Variables Options Default State Description
1 SDK_SERVICE_CAME PS_ENABLE/PS_DISABLE = PS_ENABLE PS_ENABLE: Enables the camera module in the SDK.
RA PS_DISABLE: Disables the camera module in the SDK.

Camera Timeout Configuration

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would

read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if

there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section Camera Sample Configuration.

\[e] Variables Options Default State Description
1 PS_CAMERA_TASK_ MIN VALUE : 50 100ms The user can configure the timeout value of task so that the
TIMEOUT MAX VALUE : 500 platform service would go and read the hardware and update

the configured inputs in the Database.

Camera Task Priority

The Al430 SDK supports the below task priority and the user can modify the task priority for the Camera module in the
configuration file. Please see section Camera Sample Configuration.

No Variables Options Default State Description
1 PS_CAMERA_TASK_P osPriorityNone , osPriorityldle User can select any one of the priorities based on the
RIORITY osPriorityldle , application requirement.
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR,
osPriorityError ,
osPriorityReserved

Camera Mode Configuration

The Al430 SDK supports three camera modes namely:

Variable Description

FULL_SCREEN_ON view full screen

RESIZE_TO_FULL_SCREEN_ON In this camera mode, the selected option of the image and displayed on the full screen
DISPLAY_AS_IT_IS_ ON camera is streamed on

The user can select one of the above modes using the below configuration parameter. Please see section Camera
Sample Configuration

No Variables Options Default State Description

1 PS_CAMERA_MODE FULL_SCREEN_ON/ DISPLAY_AS_IT_IS_ON User can select any one of the camera modes
RESIZE_TO_FULL_ based on the application requirement.
SCREEN_ON/
DISPLAY_AS_IT_IS
_ON
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The maxAl 430 SDK user can get/set the below camera video modes during runtime.

Field ID Data Type Permission Size Description Comments
CAMERA_VIDEO @ DBu8 READ/WRITE 1 1) Full Screen On This field is used to select the mode of the camera
_MODE 2) Resize to full

screen on

3) Display as it is

on

The next code snippet shows how to set the camera video mode:

/* Call the DB Variable to set the Display as it is Mode */
mode = DISPLAY_AS_IT_IS_ON;
Set_DL(CAMERA_VIDEO_MODE, &mode);

mode = CAMERA_STREAM_ON;
Set_DL(CAMERA_VIDEO_STREAM, &mode);

Camera Configuration Parameters

The Al430 SDK allows the user to configure the below camera parameters during run time, This default configuration can
be done in the Al430_config.h. Please see section Camera Sample Configuration.

Camera X0 Display Origin Camera Video X0 Origin Camera Video X0 Width
Camera Y0 Display Origin Camera Video Y0 Origin Camera Video Y0 Height

The Al430 SDK User can get/set the below camera configuration parameters during runtime:

1 PS_CAMERA_XO0 _DISP_ORIGIN 00480 0 The user can configure the Camera X0 display origin

2 PS_CAMERA_YO0 _DISP_ORIGIN 0to 272 0 The user can configure the Camera YO display origin

3 PS _CAMERA X0 ORIGIN 0 to 480 0 The user can configure the Camera X0 origin

4 PS_CAMERA_YO0 _ORIGIN 0to 272 0 The user can configure the Camera YO0 origin

5 PS_CAMERA_X0 _WIDTH 0to 480 480 The user can configure the width of the Camera capture
6 PS_CAMERA_YO _HEIGHT 0to 272 272 The user can configure the height of the Camera capture

The AI430 SDK User can get/set the below camera configuration parameters during runtime:

Data Type Permission Description Comments
CAMERA_VIDEO_X0 @ DBu8 READ/WRITE 1 0to 480 This field is used to set and read the Camera capture width.
_WIDTH
CAMERA_VIDEO_YO | DBu8 READ/WRITE 1 0to 272 This field is used to set and read the Camera capture Height.
_HEIGHT
CAMERA_VIDEO_X0 @ DBu8 READ/WRITE 1 0to 480 This field is used to set and read the Camera origin XO0.
_ORIGIN
CAMERA_VIDEO_YO | DBu8 READ/WRITE 1 0to 272 This field is used to set and read the Camera origin YO.
_ORIGIN
CAMERA_VIDEO_X0 @ DBu8 READ/WRITE 1 0to 480 This field is used to set and read the Camera display origin
_DISP_ORIGIN XO0.
CAMERA_VIDEO_YO | DBu8 READ/WRITE 1 0to 272 This field is used to set and read the Camera display origin
_DISP_ORIGIN YO0.

The below code snippet shows how the user can set/get the camera configuration parameters:

Set_ DL(CAMERA_X0_WIDTH, (uint8_t *) &w0); Set DL(CAMERA_VIDEQO_FLIP_HORIZONTAL, &hf);
Set_ DL(CAMERA_YOQ_HEIGHT, (uint8_t *) &h0); /* Call the DB Variable to set the Full screen Mode */
Set_DL(CAMERA_XO0_ORIGIN, (uint8_t *) &x0); Set_DL(CAMERA_VIDEO_MODE, &mode);

Set_ DL(CAMERA_YO0_ORIGIN, (uint8_t *) &y0); mode = CAMERA_STREAM_ON;

Set DL(CAMERA_VIDEQO_FLIP_VERTICAL, &vf); Set DL(CAMERA_VIDEO_STREAM, &mode);
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Camera Module Optimization Configuration

QUICK ‘.f _'l"':,* The Al430 SDK is designed currently in a way that the following modules are disabled when the
TIPS ™ camera streaming is on to improve the performance of the camera.

But the user has the option to enable the above modules when the camera streaming is on. This default configuration can
be done in the Al430 config.h. Please see section Camera Sample Configuration.

\[e) Variables Options Default State  Description
1 SDK_CAM_WARNING_ = PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the Warning Light module while camera is streaming.
LIGHT_STOP PS_DISABLE PS_DISABLE: Disables the Warning Light module while camera is
streaming.

2 SDK_CAM_LED_STOP PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the LED module while camera is streaming.
PS_DISABLE PS_DISABLE: Disables the LED module while camera is streaming.

3 SDK_CAM_LS STOP PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the Light Sensor module while camera is streaming.
PS_DISABLE PS_DISABLE: Disables the Light Sensor module while camera is streaming.

4 SDK_CAM_USB_STOP | PS_ENABLE/ PS_DISABLE | PS_ENABLE: Enables the USB module while camera is streaming.
PS_DISABLE PS_DISABLE: Disables the USB module while camera is streaming

5 SDK_CAM_DIO_STOP PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the DIO module while camera is streaming.
PS_DISABLE PS_DISABLE: Disables the DIO module while camera is streaming

6 SDK_CAM_BLE_STOP PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the BLE module while camera is streaming.
PS_DISABLE PS_DISABLE: Disables the BLE module while camera is streaming

Camera Streaming Enable/Disable

The AI430 SDK User can use the below DB variables for switching ON/OFF the camera streaming functionality during
runtime.

Field ID Data Type Permission Size Description Comments
CAMERA_VIDEO | DBu8 READ/WRITE 1 ON/OFF This field is used to Enable and Disable the camera
_STREAM streaming (ON/OFF).

The next code snippet shows how the camera streaming functionality is controlled during the runtime:
if (FULL_SCREEN_ON == mode)
{

/* Call the DB Variable to set the Full screen Mode */

Set_DL(CAMERA_VIDEO_MODE, &mode);

mode = CAMERA_STREAM_ON;

Set_DL(CAMERA_VIDEO_STREAM, &mode);

}
Camera Flip Option

The Al430 SDK User can use the below DB variables for flipping the image vertically and horizontally. The video should
be streamed off and streamed on for enable the flipping functionality during runtime.

CAMERA_VIDEO_FLIP_  DBu8 READ/WRITE 1 TRUE/FALSE This field is used to set and read the State of the vertical
VERTICAL flip
CAMERA_VIDEO_FLIP_ | DBu8 READ/WRITE 1 TRUE/FALSE This field is used to set and read the State of the
HORIZONTAL horizontal flip
The sample code below gives an example of flipping the video either horizontally or vertically.
#if (SDK_SERVICE_CAMERA == PS_ENABLE) Set_DL(DISPLAY_X0_ORIGIN, (uint8_t *) &dx0);
mode = CAMERA_STREAM_OFF; Set_DL(DISPLAY_YO0_ORIGIN, (uint8_t *) &dy0);
/* Call the DB Variable to set the Full screen Mode */ #endif
Set_DL(CAMERA_VIDEO_STREAM, &mode); Set_DL(CAMERA_VIDEO_FLIP_VERTICAL, &vf);
mode = DISPLAY_AS_IT_IS_ON; Set_DL(CAMERA_VIDEO_FLIP_HORIZONTAL, &hf);
vf=1; /* Call the DB Variable to set the Full screen Mode */
hf = 0; Set_DL(CAMERA_VIDEO_STREAM, &mode);
#if (SDK_SERVICE_LCD == PS_ENABLE) #endif
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Camera Auto ON/OFF Functionality

The user can make the camera stream ON/OFF by enabling either keypad, CAN or STG/STB as the input source. If the
user enables two of them, the camera will malfunction. For example, if he enables, SDK_CAMERA_STOP_KEY1_KEYPAD
then the long press of this key can start/stop the camera from any screen. Similarly, he can configure a certain input from
CAN or the Configurable inputs as the source to launch or exit the camera from the application. If the STG/STB is enabled,
the user can make the camera stream on but the user cannot call the stream on function from the application. This default
configuration can be done in the Al430 config.h. Please see section Camera Sample Configuration.

No Variables Options Default State Description
1 SDK_CAMERA_STOP_KEY1_ = PS_ENABLE/PS_DISABLE = PS_DISABLE PS_ENABLE: Enables the keypad 1 as the input source
KEYPAD to disable/enable camera.

PS_DISABLE: Disables the keypad 1 as the input
source to disable/enable camera.
2 SDK_CAMERA_STOP_KEY2_ PS_ENABLE/PS_DISABLE PS_DISABLE PS_ENABLE: Enables the keypad 2 as the input source
KEYPAD to disable/enable camera.
PS_DISABLE: Disables the keypad 2 as the input
source to disable/enable camera.
3 SDK_CAMERA_STOP_KEY3 PS_ENABLE/PS_DISABLE PS_DISABLE PS_ENABLE: Enables the keypad 3 as the input source
KEYPAD to disable/enable camera.
PS_DISABLE: Disables the keypad 3 as the input
source to disable/enable camera.
4 SDK_CAMERA_STOP_KEY4 _ PS_ENABLE/PS_DISABLE PS_DISABLE PS_ENABLE: Enables the keypad 4 as the input source
KEYPAD to disable/enable camera.
PS_DISABLE: Disables the keypad 4 as the input
source to disable/enable camera.
5 SDK_CAMERA _STOP_CI_STB PS_ENABLE/PS_DISABLE PS_DISABLE PS_ENABLE: Enables the STB as the input source to
disable/enable camera.
PS_DISABLE: Disables the STB as the input source to
disable/enable camera.
6 SDK_CAMERA_STOP_CI_STG @ PS_ENABLE/PS_DISABLE PS_DISABLE PS_ENABLE: Enables the STG as the input source to
disable/enable camera.
PS_DISABLE: Disables the STG as the input source to
disable/enable camera.
7 SDK_CAMERA_STOP_CAN PS_ENABLE/PS_DISABLE PS_DISABLE PS_ENABLE: Enables the CAN as the input source to
disable/enable camera.
PS_DISABLE: Disables the CAN as the input source to
disable/enable camera.

Camera Sample Configuration

/¥
* Camera Platform service Enable(PS_ENABLE) /
Disable(PS_DISABLE) Macros
*/
#define SDK_SERVICE_CAMERA PS_ENABLE
#if (SDK_SERVICE_CAMERA == PS_ENABLE)
/¥
* Camera Task Periodicity 100ms
*/
#define PS_CAMERA_TASK_TIMEOUT 100
/¥
* Camera Task Priority
* osPriorityNone = 0,
* osPriorityldle = 1,
* osPriorityLow = 8,
osPriorityLow1 = 8+1,

osPriorityISR = 56,
* osPriorityError = -1,
* osPriorityReserved = O0x7FFFFFFF
*/
#define PS_CAMERA_TASK_PRIORITY osPriorityldle
/*1
* PS_CAMERA_MODE

*
*

3393
*
*

* FULL_SCREEN_ON1
* RESIZE_TO_FULL_SCREEN_ON

/* PS_ENABLE : During the Camera streaming, if the key

* is enabled and pressed, the camera streaming will be stopped */
#define SDK_CAMERA_STOP_KEY1_KEYPAD PS_DISABLE
#define SDK_CAMERA_STOP_KEY2_KEYPAD PS_DISABLE
#define SDK_CAMERA_STOP_KEY3_KEYPAD PS_DISABLE
#define SDK_CAMERA_STOP_KEY4_KEYPAD PS_DISABLE

#if (SDK_CAMERA_STOP_KEY1_KEYPAD == PS_DISABLE) &&\
(SDK_CAMERA_STOP_KEY2_KEYPAD == PS_DISABLE) &&\
(SDK_CAMERA_STOP_KEY3_KEYPAD == PS_DISABLE) &&\
(SDK_CAMERA_STOP_KEY4_KEYPAD == PS_DISABLE))

/

* Configuration Input Al1 ===> CONF_AI1

* Configuration Input Al2 ===> CONF_AI2

* Configuration Input Al3 ===> CONF_AI3

* Configuration Input Al4 ===> CONF_Al4

* Configuration Input Al5 ===> CONF_AI5

* Configuration Input Al6 ===> CONF_AI6

* Configuration Input None ===> CONF_NONE

*/

#define SDK_CAMERA_STOP_CI_STB CONF_NONE

#define SDK_CAMERA_STOP_CI_STG CONF_NONE

#endif

#if (SDK_CAMERA_STOP_KEY1_KEYPAD == PS_DISABLE) &&\
(SDK_CAMERA_STOP_KEY2_KEYPAD == PS_DISABLE) &&\
(SDK_CAMERA_STOP_KEY3_KEYPAD == PS_DISABLE) &&\
(SDK_CAMERA_STOP_KEY4_KEYPAD == PS_DISABLE) &&\
(SDK_CAMERA_STOP_CI_STB == CONF_NONE) &&\
(SDK_CAMERA_STOP_CI_STG == CONF_NONE))
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* DISPLAY_AS_IT_IS_ON /*

*/ * Camera ON/OFF based on the CAN packet

#define PS_CAMERA_MODE FULL_SCREEN_ON * PS_ENABLE : Enable the CAMERA Stream ON/OFF through CAN
/1 Message

*/ */

#define PS_CAMERA_XO0_DISP_ORIGIN 0 #define SDK_CAMERA_STOP_CAN PS_ENABLE

#define PS_CAMERA_YO0_DISP_ORIGIN 0 #endif

#define PS_CAMERA_X0_ORIGIN 0 /* SDL Module to be stopped */

#define PS_CAMERA_Y0_ORIGIN 0 /* PS_ENABLE : Stopped the SDK Service during the Camera Streaming
#define PS_CAMERA_XO0_WIDTH 480 */

#define PS_CAMERA_YO_HEIGHT 272 #define SDK_CAM_WARNING_LIGHT_STOP PS_DISABLE

#define SDK_CAM_LED_STOP PS_DISABLE
#define SDK_CAM_LS_STOP PS_DISABLE
#define SDK_CAM_USB_STOP PS_DISABLE
#define SDK_CAM_DIO_STOP PS_DISABLE
#define SDK_CAM_BLE_STOP PS_DISABLE
#endif //SDK_SERVICE_CAMERA

EEPROM Module

The Al430 SDK User would be able to use the below functionalities of the EEPROM module via the DB variables and
configuration file.

EEPROM Module Enable/Disable

The SDK provides the user the ability to enable/disable the EEPROM functionality by modifying the default file. Please
see section EEPROM Sample Configuration.

No Variables Options Default State Description
1 SDK_SERVICE_EEPROM  PS_ENABLE/ PS_ENABLE PS_ENABLE: Enables the EEPROM module in the SDK.
PS_DISABLE PS_DISABLE: Disables the EEPROM module in the SDK.

EEPROM Time Out Configuration

The Al430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would go
the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if there is
any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see section
EEPROM Sample Configuration.

\[o] Variables Options Default Description
State
1 PS_EE_TASK_TIMEOUT MIN VALUE : 50 100ms The user can configure the timeout value of task so that the platform
MAX VALUE : 500 service would go and read the hardware and update the configured

inputs in the Database.

EEPROM Module Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the timer module in the
configuration file. Please see section EEPROM Sample Configuration.

No VEUELIEE Options Default State  Description
1 PS_EE_TASK_PRIORITY osPriorityNone , osPriorityldle User can select any one of the priorities based on the application
osPriorityldle , requirement
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

EEPROM Placeholder

The Al430 SDK supports the below size of the placeholder and the user can modify them in the configuration file. Please
see section EEPROM Sample Configuration
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Default State  Description

No Variables
1 SIZE_OF PLACEHOLDER 1 to 65535 100

User can select the size of the placeholder based on the application
requirement

The SDK has currently defined 300 placeholders but the user can use 65535 placeholders. This can be used as a reference
for all the additional elements that the user can use. The user would be able to read and write into the EEPROM places
holder using the below DB variables. As the user would have still not vacated the house. These place holders are defined
inthe EE PH DB.h file. The user can add additional variables here.

Field ID Permission Comments

EE_CALO1 EEPROM_t READ/WRITE Variable Place holder for EEPROM variable in EEPROM map Place holder 1
EE_CALO2 EEPROM_t READ/WRITE | Variable @Place holder for EEPROM variable in EEPROM map Place holder 2
EE_CALO3 EEPROM_t READ/WRITE @ Variable Place holder for EEPROM variable in EEPROM map Place holder 3
EE_CAL04 EEPROM_t = READ/WRITE @ Variable Place holder for EEPROM variable in EEPROM map Place holder 4

EE_CALO5 EEPROM_t READ/WRITE Variable Place holder for EEPROM variable in EEPROM map Place holder 5

EE_CAL0300 EEPROM_t READ/WRITE @ Variable Place holder for EEPROM variable in EEPROM map Considered placeholder for
worst case scenario of each
variable of 1 byte size

One the placeholder is defined is necessary to set the parameters of the EEPROM variable in the EE_User define.h.
BESTY § =0
v E Al430_Project_Integration (in Al430_Project_IntegrationRTC

I Project Explorer

[.“J[[:H .-':CF.---:': #¥ Binaries
TIBS i~ [l Includes
o w [ Core

v = Inc
[h| EE_User_define.h

[k FreeRTOSConfig.h
[B] main.h
[B] shared_params.h

int8_t EE_CALO1_default = 10;
EE_Element_info EE_user_elements[] =

/*ID, Size, CRC_enable, Redundancy, Default_data_enable, Default_data */

EE _CALO1, sizeof(EE_CALO1_default), TRUE, 1, TRUE, &EE_CALO1_default},
{EE_CALO2, sizeof(EE_CALO1_default), TRUE, 2, TRUE, &EE_CALO1_default},
{EE_CALO3, sizeof(EE_CALO1_default), TRUE, 3, TRUE, &EE_CALO1_default},
{EE_CAL04, sizeof(EE_CALO1_default), TRUE, 4, TRUE, &EE_CALO1_default},

The parameters to be set is size, CRC enable, redundancy (multiple copies of the variable), enable default data and a
pointer to the default data (if the reading of the variable fails it going to report the default data).

The functionality of the EEPROM platform service if all the parameters are enabled is the following: the data is going to be
stored in the variable and the redundancy copies, if the principal variable fail to write the redundancy variable will be used
until it fails and then a default value will be reported.

To make the EEPROM platform service update the values in the external EEPROM it is necessary to set a break point in
the core/Maximatecc/src/EEPROM Paliformservice.c in the following section.

void EEPROM_Shadow_Init()

{
uint32_t index;
uint32_t val;
uint8_t retrycount = 10;
uint8_t *USER_Shadow_addr;

/* Read the EEPROM First page to check the Magic number */

/* Check Magic number is present in the EEPROM */
/* If it is present, the EEPROM is already initialized */
/* with the USER data */

while(retrycount > 0)

TakeSPIBusLock();

GiveSPIBusLock();
if EEPROM_MAGIC_NUMBER == val)
break;

retrycount--;

if (EEPROM_MAGIC_NUMBER != val)

{
/* This is the first time writing, So initialize the
shadow memory */
Initialize_ EEPlaceHolder();
Init_Shadow_memory();
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EEPROM_SPI_ReadBuffer((uint8_t *)&val, 0x00,
MAGIC_NUMBER_SIZE);

After the breakpoint is reached in the window of local XS

variables (upper right of the screen) the val value = Ve & ®sB. @TE. BiM. =Dl WiR. 7L mES. = O
should be modified to make the EEPROM platform LisEE | rd et §
service format the external EEPROM, this is only Name Type Value
necessary at debug stage and only when a new 9+ index uint32_t 0x2404d1b8 (Hex)
variable is defined. 9= val uint32_t Oxac2eac20 (Hex)

()= retrycount uintg_t 10\n'

® USER_Shadow_addr uint8_t* Ox12¢ "6wxa\200T,\232A[M2

To access the variables the user must use the START_EEPROM value + offset. For example, to access the variable To
access the variable EE_CALO1 , the user will use the OFFSET as START_EEPROM + EE_CALO1. The sample code below
gives an example to access the Placeholders for EEPROM.

if(KEY4_SHORT_PRESS == val)

Get_DL((START_EEPROM+ EE_CALO1),(uint8_t *)&value);
}

EEPROM Sample Configuration

*

* EEPROM Module Configuration

*

/*

* EEPROM Platform service Enable(PS_ENABLE) / * osPriorityISR = 56,
Disable(PS_DISABLE) Macros * osPriorityError = -1,

*/ * osPriorityReserved = Ox7FFFFFFF
#define SDK_SERVICE_EEPROM PS_ENABLE */

#if (SDK_SERVICE_EEPROM == PS_ENABLE) #define PS_EE_TASK_PRIORITY osPriorityldle
/¥ /¥

* EEPROM Task Priority * EEPROM Task Periodicity 100ms

* osPriorityNone = 0, */

* osPriorityldle = 1, #define PS_EE_TASK_TIMEOUT 100

* osPriorityLow = 8, /¥

* osPriorityLow1 = 8+1, * EEPROM Place holder size

. *

R #define SIZE_OF_PLACEHOLDER 100

#endif /SDK_SERVICE_EEPROM

WatchDog Module

The User would be able to use the below functionalities of the watch dog module via the DB variables and configuration file.

WatchDog Module Enable/Disable

The SDK provides the user the ability to enable/disable the watch dog module functionality by modifying the default
configuration file. Please see section WatchDog Default Configuration.

No Variables Options Default State Description
1 SDK_SERVICE PS _ENABLE/ PS_ENABLE PS_ENABLE: Enables the watch dog module in the SDK.
WATCHDOG PS DISABLE PS_DISABLE: Disables the watch dog module in the SDK.

WatchDog Time Out Configuration

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any else perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please
see section WatchDog Default Configuration.
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No Variables Options Default State Description
1 PS_WD_TASK_TIMEO  MIN VALUE : 50 100ms The user can configure the timeout value of task so that the platform
uTt MAX VALUE : 500 service would go and read the hardware and update the database.

WatchDog Task Priority

The Al430 SDK supports the below task priorities, and the user can modify the task priority for the light sensor module in
the configuration file. Please see section WatchDog Default Configuration.

No  Variables Options Default State Description
1 PS_WD_TASK_PRIOR  osPriorityNone , osPriorityldle User can select any one of the priorities based on the application
ITY osPriorityldle , requirement
osPriorityLow ,
osPriorityLow1 ,
osPrioritylSR
osPriorityError ,
osPriorityReserved

WatchDog User Task Enable/Disable

The SDK provides the user the ability to enable/disable the watch dog functionality by modifying the default configuration
file. Please see section WatchDog Default Configuration.

No Variables Options Default State Description
1 USER_TASK_WDO0 PS_ENABLE/ PS DISABLE PS_ENABLE: Enables the user task 0 watchdog module in the SDK.
PS_DISABLE PS_DISABLE: Disables the user task 0 watchdog module in the SDK.
2 USER_TASK_WD1 PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the user task 1 watchdog module in the SDK.
PS_DISABLE PS_DISABLE: Disables the user task 1 watchdog module in the SDK.
3 USER_TASK_WD2 PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the user task 2 watchdog module in the SDK.
PS_DISABLE PS_DISABLE: Disables the user task 2 watchdog module in the SDK.
4 USER_TASK_WD3 PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the user task 3 watchdog module in the SDK.
PS_DISABLE PS_DISABLE: Disables the user task 3 watchdog module in the SDK.
5 USER_TASK_WD4 PS_ENABLE/ PS DISABLE PS_ENABLE: Enables the user task 4 watchdog module in the SDK.
PS_DISABLE PS_DISABLE: Disables the user task 4 watchdog module in the SDK.
6 USER_TASK_WD5 PS_ENABLE/ PS DISABLE PS_ENABLE: Enables the user task 5 watchdog module in the SDK.
PS DISABLE PS_DISABLE: Disables the user task 5 watchdog module in the SDK.
7 USER_TASK _WD6 PS _ENABLE/ PS DISABLE PS_ENABLE: Enables the user task 6 watchdog module in the SDK.
PS DISABLE PS_DISABLE: Disables the user task 6 watchdog module in the SDK.
8 USER_TASK_WD7 PS_ENABLE/ PS_DISABLE PS_ENABLE: Enables the user task 7 watchdog module in the SDK.
PS_DISABLE PS_DISABLE: Disables the user task 7 watchdog module in the SDK.
9 USER_TASK_WD8 PS_ENABLE/ PS DISABLE PS_ENABLE: Enables the user task 8 watchdog module in the SDK.
PS_DISABLE PS_DISABLE: Disables the user task 8 watchdog module in the SDK.
10 USER_TASK _WD10 PS_ENABLE/ PS DISABLE PS_ENABLE: Enables the user task 9 watchdog module in the SDK.
PS_DISABLE PS_DISABLE: Disables the user task 9 watchdog module in the SDK.

WatchDog Feed Timer Configuration

Watchdog is used for automatic correction of temporary hardware/software faults by resetting the MCU. The Al430 SDK
allows the user to configure the watchdog timer. Once this timer expires the watchdog service would check all the
registered tasks, if any of the tasks has not ping the watchdog service then it would reset the MCU. This timer value can
be configured using the below parameter. Please see section WatchDog Default Configuration.

The user can configure the watchdog timer with different pre-scaler values as supported by the platform and they
correspond to equivalent time. For example, when configured as IWDG_PRESCALER_256 the watchdog module expects
to be refreshed every 40-50 secs else it would reset the MCU.

No Variables Options Default State Description
1 WATCHDOG_FEED_  IWDG_PRESCALER_4 IWDG_PRESCALER_256 Watchdog feed time triggers a reset sequence when
TIME IWDG_PRESCALER_8 it is not refreshed within the expected time window

IWDG_PRESCALER_16
IWDG_PRESCALER_32
IWDG_PRESCALER_64
IWDG_PRESCALER_128
IWDG_PRESCALER_256
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WatchDog Ping Functionality
The SDK watchdog service will reset the MCU if it finds that any of the threads are not functional. Hence as a user task it
would be the users responsibility to keep pinging the watchdog service and updating the alive status. During runtime, the
user can write to the below DB variable to report the alive status to the watchdog service.

Each user task has a corresponding watchdog ping variable that it needs to update. For example, user task 1 would use
the WDO_PING variable as it has enabled the USER TASK_WDO0 variable in the configuration file.

Field ID Data Permission Size
Type
WDO0O_PING DBu8 READ/WRITE 1
WD1_PING DBu8 READ/WRITE 1
WD2 _PING DBu8 READ/WRITE 1
WD3 _PING DBu8 READ/WRITE 1
WD4 PING DBu8 READ/WRITE 1
WD5 PING DBu8 READ/WRITE 1
WD6_PING DBu8 READ/WRITE 1
WD7_PING DBu8 READ/WRITE 1
WD8 PING DBu8 READ/WRITE 1
WD9 PING DBu8 READ/WRITE 1

Description

TASK_ID (1-10)
TASK_ID (1-10)
TASK_ID (1-10)
TASK_ID (1-10)
TASK_ID (1-10)
TASK_ID (1-10)
TASK_ID (1-10)
TASK_ID (1-10)
TASK_ID (1-10)
TASK_ID (1-10)

Comments

Setting WDO_PING variable informs the platform service task 0 is alive.

Setting WD1_PING variable informs the platform service
Setting WD2_PING variable informs the platform service
Setting WD3_PING variable informs the platform service
Setting WD4_PING variable informs the platform service
Setting WD5_PING variable informs the platform service
Setting WD6_PING variable informs the platform service
Setting WD7_PING variable informs the platform service
Setting WD8_PING variable informs the platform service
Setting WD9_PING variable informs the platform service

The sample code gives an example to ping for user task 5:

if(user_task_wd5 == 1)

{

#if(USER_TASK_WD5 == PS_ENABLE)
state = 6; // where 6 is the task ID
Set_DL(WD5_PING , &state);

#endif

1

WatchDog Default Configurations

task 1 is alive.
task 2 is alive.
task 3 is alive.
task 4 is alive.
task 5 is alive.
task 6 is alive.
task 7 is alive.
task 8 is alive.
task 9 is alive.

*

* Watchdog Module Configuration

/¥

* Watchdog Platform service Enable(PS_ENABLE) /
Disable(PS_DISABLE) Macros

*/

#define SDK_SERVICE_WATCHDOG PS_DISABLE
#if (SDK_SERVICE_WATCHDOG == PS_ENABLE)
/¥

* Watchdog Task Periodicity 100ms

*/

#define PS_WD_TASK_TIMEOUT 100

/1

* Watchdog Task Priority

* osPriorityNone = 0,

* osPriorityldle = 1,

* osPriorityLow = 8,

* osPriorityLow1 = 8+1,

* ;)Ys,l,:’riorityISR =56,

* osPriorityError = -1,

* osPriorityReserved = Ox7FFFFFFF

*/

#define PS_WD_TASK_PRIORITY osPriorityldle

/¥

* Watchdog Reset timer

*/

#define PS_WD_RESET_TIMER 500

/*

* IWDG_PRESCALER_4

* IWDG_PRESCALER_16
* IWDG_PRESCALER_32
* IWDG_PRESCALER_64
* IWDG_PRESCALER_128
* IWDG_PRESCALER_256
*/

#define WATCHDOG_FEED_TIME IWDG_PRESCALER_256

/¥
* Watchdog external task ping_id

* MAX Supported USER Watchdog is 10
*/

#define USER_TASK_WDO0 PS_DISABLE
#define USER_TASK_WD1 PS_DISABLE
#define USER_TASK_WD2 PS_DISABLE
#define USER_TASK_WD3 PS_DISABLE
#define USER_TASK_WD4 PS_DISABLE
#define USER_TASK_WD5 PS_DISABLE
#define USER_TASK_WD6 PS_DISABLE
#define USER_TASK_WD7 PS_DISABLE
#define USER_TASK_WD8 PS_DISABLE
#define USER_TASK_WD9 PS_DISABLE
#endif /SDK_SERVICE_WATCHDOG
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* IWDG_PRESCALER_8

Power Mode Module

The User would be able to use the below functionalities of the power mode module via the DB variables and configuration
file.

Power Mode Module Enable/Disable

The SDK provides the user the ability to enable/disable the power mode functionality by modifying the default
configuration file. Please see section Power Mode Default Configurations.

\[e] Variables Options Default State Description
1 SDK_SERVICE_PM PS_ENABLE PS_ENABLE PS_ENABLE: Enables the power mode module in the SDK.
PS_DISABLE PS_DISABLE: Disables the power mode module in the SDK.

Power Mode Time Out Configuration

The Al430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any and perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section Power Mode Default Configurations.

\[e] Variables Options Default State  Description
1 PS_PM_TASK_TIMEOUT MIN VALUE : 50 100 The user can configure the timeout value of task so that the platform
MAX VALUE : 500 service would go and read the hardware and update the database.

Power Mode Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the light sensor module in
the configuration file. Please see section Power Mode Default Configurations.

\[e) Variables Options Default State  Description
1 PS_PM_TASK_PRIORITY | osPriorityNone , osPriorityldle User can select any one of the priorities based on the application
osPriorityldle , requirement
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

Power Mode Wake Up Source Configuration

The Al430 SDK allows the user to configure the wake-up source, so that the device can exit from the low power mode. To
do so, he can configure the below parameters in the configuration file. This default configuration can be done in the
Al430_config.h. Please see section Power Mode Default Configurations. The platform support wake- up from the below
sources and they can be configured using the below parameters.

No Variables Options Default Description
State

1 KEYPADO2_WAKE PS_ENABLE PS_ENABLE PS_ENABLE: Enables the keypad 2 as a wake-up source to exit low power mode.
UP_SOURCE PS_DISABLE PS_DISABLE: Disables the keypad 2 as a wake-up source to exit low power mode.

2 KEYPADO4_WAKE @ PS_ENABLE PS_ENABLE = PS_ENABLE: Enables the keypad 2 as a wake-up source to exit low power mode.
UP_SOURCE PS_DISABLE PS_DISABLE: Disables the keypad 2 as a wake-up source to exit low power mode.

3 RTC_WAKEUP_S PS_ENABLE PS ENABLE PS_ENABLE: Enables the RTC as a wake-up source to exit low power mode.
OURCE_STATE PS_DISABLE PS_DISABLE: Disables the RTC as a wake-up source to exit low power mode.

4 IGN_WAKEUP_SO @ PS_ENABLE PS_ENABLE = PS_ENABLE: Enables the ignition as a wake-up source to exit low power mode.
URCE PS_DISABLE PS_DISABLE: Disables the ignition as a wake-up source to exit low power mode.
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5 CAN_WAKEUP_S PS_ENABLE PS _ENABLE PS_ENABLE: Enables the CAN as a wake-up source to exit low power mode.
OURCE PS_DISABLE PS_DISABLE: Disables the CAN as a wake-up source to exit low power mode.

Power Mode RTC Timeout

The Al430 SDK allows the user to configure the RTC as a wake-up source, so that the device can exit from the low power
mode. He also can set the timeout for the RTC to wake up the system. To do so, he can configure the below parameters
in the configuration file. This default configuration can be done in the Al430_config.h. Please see section Power Mode
Default Configurations.

No Variables Options Default State Description
1 RTC_WAKEUP_SOURCE = MIN VALUE : 0 1000ms User can set the RTC wake up timeout using the configuration.
_TIMEOUT MAX VALUE : 65535

Power Mode Enable

The user would be able to enter the power mode during runtime using the below the DB variable (POWER_MODE). The
platform supports the only one power mode configuration.

STOP MODE

Field ID Data Type Permission Size Description Comments
POWER_MODE DBu8 READ/WRITE @ 1 STOP This field is used to set and read the Power mode configuration

The next code snippet shows how the user can enable the different power mode configuration:

#if (SDK_SERVICE_PM == PS_ENABLE)
/* Stop Mode */
pm_state = PM_STOP_MODE;
Set_ DL(POWER_MODE, &pm_state);

1
#endif

Power Mode Default Configurations

/

*

* Power Management Module Configuration

/1 #define KEYPADO1_WAKEUP_SOURCE PS_ENABLE
* Power Management Platform service Enable(PS_ENABLE) / #define KEYPAD02_WAKEUP_SOURCE PS_ENABLE
Disable(PS_DISABLE) Macros #define KEYPADO3_WAKEUP_SOURCE PS_ENABLE
*/ #define KEYPAD04_WAKEUP_SOURCE PS_ENABLE
#define SDK_SERVICE_PM PS_ENABLE /¥

#if (SDK_SERVICE_PM == PS_ENABLE) * RTC Wake up Source

/*! */

* Power Management Task Periodicity 100ms #define RTC_WAKEUP_SOURCE_STATE PS_DISABLE
*/ #define RTC_WAKEUP_SOURCE_TIMEOUT 10000
#define PS_PM_TASK_TIMEOUT 100 /¥

/*1 * IGN Wake up Source

* GPIO Wake up Source */

*/ #define IGN_WAKEUP_SOURCE PS_ENABLE

#endif /SDK_SERVICE_PM

LCD Module

The User would be able to use the below functionalities of the LCD module via the DB variables and configuration file.

LCD Mode Module Enable/Disable

The SDK provides the user the ability to enable/disable the LCD functionality by modifying the default configuration file.
Please see section LCD Default Configuration.
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No Variables Options Default State Description
1 SDK_SERVICE_LCD PS_ENABLE / PS_DISABLE = PS_ENABLE PS_ENABLE: Enables the lcd module in the SDK.
PS_DISABLE: Disables the Icd module in the SDK.

LCD Module Timeout Configuration

The Al430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any and perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section LCD Default Configuration.

\[e] Variables Options Default Description ‘
State
1 PS_LCD_TASK_TIMEOUT @ MIN VALUE : 50 100ms The user can configure the timeout value of task so that the platform
MAX VALUE : 500 service would go and read the hardware and update the database.

LCD Task Priority

The Al430 SDK supports the below task priorities and the user can modify the task priority for the light sensor module in
the configuration file. Please see section LCD Default Configuration.

No Variables Options Default State Description
1 PS_LCD_TASK_PRIORITY  osPriorityNone , osPriorityldle User can select any one of the priorities based on the
osPriorityldle , application requirement.
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

LCD State

The Al430 SDK supports the user to configure the default state of the LCD (either OFF/ON) and this can be done by
modifying the next parameter in the configuration file. Please see section LCD Default Configuration.

No Variables Default State Description
1 CONF_LCD_STATE LCD_CONF_ON LCD_CONF_ON User can configure the LCD state as ON/OFF.
LCD_CONF_OFF

The user can also get/set the default state of the LCD (either OFF/ON) during runtime using the next DB variable:

Field ID Data Type Permission Size Description  Comments
LCD_STATE DBu8 READ/WRITE 1 ON/OFF This field sets and reads back the Turn ON or OFF the LCD

The next code snippet shows how you can set or get the LCD State

/* Get the LCD State value from the DB */ state = LCD_CONF_ON;
Get_DL(LCD_STATE, &state); /* Set the LCD state to ON */
if (LCD_CONF_OFF == state) Set_DL(LCD_STATE, &state);

{ }
LCD Brightness

., The Al430 SDK supports the user to configure the LCD brightness, and this can be done by modifying
QUICK .f"‘ the below parameter in the configuration file. Please see section LCD Default Configuration. The next
TIPS ™ configuration means the screen is at 30% brightness level. If the user needs full brightness, then it will
" need to be set at 100.
No Variables Options Default State Description |
1 CONF_LCD_BRIGHTNESS 0-100 30% User can configure the LCD brightness.

The user would be able to read and modify the below functionalities of the LCD module via the DB variables and
configuration file:
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Field ID Permission Size Description  Comments
LCD_BRIGHTNESS DBu8 READ/WRITE 1 0-100 This field sets the percentage of brightness from 0 to 100 (full
brightness for the LCD)

The sample code gives an example to set the brightness The sample code gives an example to get the brightness

of the LCD of the LCD

void LCDView::brightnessinc() LCDView::.LCDView()

{ {

#if (SDK_SERVICE_LCD == PS_ENABLE) #if (SDK_SERVICE_LCD == PS_ENABLE)
brightness_value++; brightness_value = 0;

if ((LCD_BRT_MAX >= brightness_value)) /* Get the LCD Brightness value from the DB */
brightness_value = LCD_BRT_MAX; Get_DL(LCD_STATE , &state);
Set_DL(LCD_BRIGHTNESS, (uint8_t *)&brightness_value); Get_DL(LCD_BRIGHTNESS, (uint8_t *)&brightness_value);
#endif #endif

} }

LCD Default Configuration

*

* LCD Module Configuration

/1 * osPriorityISR = 56,

* LCD Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) * osPriorityError = -1,

Macros * osPriorityReserved = Ox7FFFFFFF

*/ */

#define SDK_SERVICE_LCD PS_ENABLE #define PS_LCD_TASK_PRIORITY osPriorityldle
#if (SDK_SERVICE_LCD == PS_ENABLE)

/¥ /*

* LCD Task Periodicity 100ms * MACOR Supported

% N

#define PS_LCD_TASK_TIMEOUT 100 * CONF_LCD_STATE LCD_CONF_ON/

/¥ * LCD_CONF_OFF

* LCD Task Priority *

* osPriorityNone = 0, * CONF_LCD_BRIGHTNESS <0 - 100>

* osPriorityldle = 1, *

* osPriorityLow = 8, */

* osPriorityLow1 = 8+1, #define CONF_LCD_STATE LCD_CONF_ON

#define CONF_LCD_BRIGHTNESS 30
#endif /SDK_SERVICE_LCD

[T

33 93

CAN Module

The SDK supports two can channels CANO and CAN1. These channels can be used together or independently. Please
note that standalone CAN module will be disabled when J1939 is enabled in the configuration file. To use CAN in a
standalone mode J1939 must be disabled in the configuration file. Below code snippet from the Al430_config.h that shows
the same

#if ((SDK_SERVICE_J1939 == PS_ENABLE) && (SDK_SERVICE_FDCAN == PS_ENABLE))
#undef SDK_SERVICE_FDCAN

#define SDK_SERVICE_FDCAN PS_DISABLE

#endif

CAN Module Configuration Support

The SDK provides the user the ability to Enable/disable the CAN functionality by modifying the default configuration file.
Please see section CAN Sample Configuration.

\[e) Variables Options Default State  Description
1 SDK_SERVICE_FDCAN PS_ENABLE / PS_DISABLE PS_ENABLE PS_ENABLE: Enables the FDCAN module in the SDK.
PS_DISABLE: Disables the FDCAN module in the SDK.
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CAN Enable/Disable

The SDK provides the user the ability to enable/disable the CANO/CAN1 functionality by modifying the default
configuration file. Please see section CAN Sample Configuration.

\[e] Variables Options Default State  Description

1 FDCANO_ENABLE PS_ENABLE / PS_DISABLE PS_ENABLE PS_ENABLE: Enables the FDCANO module in the SDK.
PS_DISABLE: Disables the FDCANO module in the SDK.

2 FDCAN1_ENABLE PS_ENABLE / PS_DISABLE PS_ENABLE PS_ENABLE: Enables the FDCAN1 module in the SDK.

PS_DISABLE: Disables the FDCAN1 module in the SDK.

CAN Module Timeout Configuration

The AI430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if

there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section CAN Sample Configuration.

No Variables Options Default State  Description
1 PS_FDCAN_TASK_TIMEOUT = MIN VALUE : 50 100 The user can configure the timeout value of task so that the platform
MAX VALUE : 500 service would go and read the hardware and update the database.

CAN Task Priority

The Al430 SDK supports the next task priorities and the user can modify the task priority for the CAN module in the
configuration file. Please see section CAN Sample Configuration.

No Variables Options Default State  Description
1 PS_FDCAN_TASK_PRIORITY  osPriorityNone , osPriorityldle User can select any one of the priorities based on the application
osPriorityldle , requirement.
osPriorityLow ,
osPriorityLow1 ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

CAN Baud Rate

The Al430 SDK supports the next Baud rate and the user can modify the Baud rates for the CAN module in the
configuration file. Please see section CAN Sample Configuration.

[\ [e) Variables Options Default State Description
1 FDCANO_BAUDRATE BAUDRATE_50K BAUDRATE_5 User can set the Baud rate for CANO
BAUDRATE_100
BAUDRATE_125
BAUDRATE_250
BAUDRATE_500
BAUDRATE_1000

The Al430 SDK user can change the baud rate during runtime using the below DB variables:

Field ID Permission Description Comments
CAN_CHO0_BAUDRATE DBu32 READ/WRITE 1 Default 250Kbaud CAN Channel0 Baudrate
Supported baud rates:
AUTO, 50K, 100K, 125K,
250K, 500K, 1M
CAN_CH1_BAUDRATE DBu32 READ/WRITE 1 Default 250Kbaud CAN Channell Baudrate
Supported baud rates:
AUTO, 50K, 100K, 125K,
250K, 500K, 1M

The next code snippet shows how the baud rate can be changed during the runtime:
/*
* CAN1 Supporting baud rate can1_buf[0] = BAUDRATE_250K;
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* BAUDRATE_50K
* BAUDRATE_100K
* BAUDRATE_125K
* BAUDRATE_250K
* BAUDRATE_500K
* BAUDRATE_1000K

*/

CAN ldentifier Configurations

The Al430 SDK supports the next configuration parameters for the CAN and the user can modify the same in the
configuration file. Please see section CAN Sample Configuration.

No Variables

-

2

a s

FDCANO_IDENTIFIER
FDCANO_IDTYPE

FDCANO_ID

FDCAN1_IDENTIFIER
FDCAN1_IDTYPE

FDCAN1_ID

Set_DL(CAN_CH1_BAUDRATE, &can1_buf[0]);
break;

Options
User Configurable ID
FDCAN_EXTENDED_ID/
FDCAN_STANDRD_ID
FDCAN_STANDARD_ID/
FDCAN_EXTENDED ID
User Configurable ID
FDCAN_EXTENDED_ID/
FDCAN_STANDRD_ID
FDCAN_STANDARD_ID/
FDCAN_EXTENDED ID

CAN Channel Configurations

The AI430 SDK supports the below filter properties for the CAN module in the configuration file. Please see section CAN
Sample Configuration.

No

1
2

Variables

FFDCANO_RXBUFFERIND
FDCANO_TXFRAMETYPE

FDCANO_DATALENGTH

FDCANO_ERRORSTATEIN
D
FDCANO_BITRATESWITC
H

FDCANO_FDFORMATE

FDCANO_TXEVENTFIFOC
ONTROL

FDCANO_MESSAGEMARK
ER

FDCANO_RECEIVE_TASK_

DELAY
FFDCAN1_RXBUFFERIND

FDCAN1_TXFRAMETYPE

FDCAN1_DATALENGTH

Options

0-65535

FDCAN_DATA_FRAME/FDCAN_REMOTE_FRAME

FDCAN_DLC_BYTES 0
FDCAN_DLC_BYTES 2
FDCAN_DLC_BYTES 4
FDCAN_DLC_BYTES 6
FDCAN_DLC_BYTES 8
FDCAN_DLC_BYTES_16
FDCAN_DLC_BYTES_ 24
FDCAN_DLC_BYTES 48

FDCAN_ESI_ACTIVE/ FDCAN_ES|_PASSIVE
FDCAN_BRS_ON/FDCAN_BRS_OFF
FDCAN_CLASSIC_CAN FDCAN_FD_CAN

FDCAN_STORE_TX_EVENTS/FDCAN_NO_TX_EVENTS

0-65535

0-500ms

0-65535

FDCAN_DATA_FRAME/FDCAN_REMOTE_FRAME

FDCAN_DLC_BYTES 0
FDCAN_DLC_BYTES 2
FDCAN_DLC BYTES 4
FDCAN_DLC BYTES 6
FDCAN_DLC BYTES 8

Default State
0x19FEFCFE
FDCAN_EXTENDED_ID

Description

User can configure the CANO Identifier
User can configure the CANO IDTYPE as
Extended/Standard
FDCAN_STANDARD_ID User can configure the CANO ID
0x19FEFCFE
FDCAN_EXTENDED_ID

User can configure the CAN1 Identifier
User can configure the CAN1 IDTYPE as
Extended/Standard

FDCAN_STANDARD_ID User can configure the CAN1 ID

Default Description
State
1 User can configure the Rx buffer
FDCAN_DA User can configure the TX
TA_FRAME frame type as Data Frame or
Remote Frame
FDCAN_DLC _BYTES 1 FDCAN_DL User can configure the length of
FDCAN_DLC BYTES_ 3 C_BYTES 8 the data.
FDCAN_DLC_BYTES_5
FDCAN_DLC BYTES_ 7
FDCAN_DLC _BYTES_12
FDCAN_DLC BYTES_20
FDCAN_DLC BYTES_32
FDCAN_DLC BYTES_64
FDCAN_ESI | User can configure The errors
_ACTIVE state as Active or Passive.
FDCAN_BR User can configure the Bit rate
S ON switch on/off.
FDCAN_FD_  User can configure the FDCAN
CAN format.
FDCAN_ST User can configure the event
ORE_TX_EV = FIFO control.
ENTS
0 User can configure message
marker.
100ms User can configure the delay for

the receive task.

1 User can configure the TX
frame type as Data Frame or
Remote Frame.

FDCAN_DA User can configure the TX
TA_FRAME frame type as Data Frame or
Remote Frame
FDCAN_DLC_BYTES_1 FDCAN_DL User can configure the length of
FDCAN_DLC_BYTES_3 C_BYTES_8 | the data.

FDCAN_DLC BYTES 5
FDCAN_DLC_BYTES 7
FDCAN_DLC BYTES 12
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FDCAN_DLC BYTES 16 FDCAN_DLC BYTES 20
FDCAN_DLC BYTES 24 FDCAN_DLC BYTES 32
FDCAN_DLC BYTES 48 FDCAN_DLC BYTES 64
13 FDCAN1_ERRORSTATEIN FDCAN_ESI_ACTIVE/ FDCAN_ESI PASSIVE FDCAN_ESI  User can configure The errors
D _ACTIVE state as Active or Passive.
14 FDCAN1_BITRATESWITC FDCAN_BRS_ON/FDCAN_BRS_OFF FDCAN_BR User can configure the Bit rate
H S ON switch on/off.
15 FDCAN1_FDFORMATE FDCAN_CLASSIC_CAN FDCAN_FD_CAN FDCAN_FD_  User can configure the FDCAN
CAN format.
16 FDCAN1_TXEVENTFIFOC FDCAN_STORE_TX EVENTS/FDCAN_NO_TX EVENTS | FDCAN_ST User can configure the event
ONTROL ORE_TX_EV @ FIFO control.
ENTS
17 FDCAN1_MESSAGEMARK  0-65535 0 User can configure message
ER marker.
18 FDCANO_RECEIVE_TASK_ = 0-500ms 100ms User can configure the delay for

DELAY

CAN Filter Configurations

The AI430 SDK supports the CAN Filter configurations, and the user can modify the same in the configuration file. Please
see section CAN Sample Configuration.

the receive task.

No Variables
1 FDCANO_FILTERINDEX
2 FDCANO_FILTER
TYPE
3 FDCANO_FILTER
CONFIG

4 FDCANO_FILTERID1

5 FDCANO_FILTERID2
6 FDCAN1_FILTERINDEX
7 FDCAN1_FILTER
TYPE
8 FDCAN1_FILTER
CONFIG

9 FDCAN1_FILTERID1

10 FDCAN1_FILTERID2

Options
0-65535
FILTER_DUAL or FILTER_RANGE or

FILTER_MASK or FILTER_RANGE_NO_EIDM

FDCAN_FILTER DISABLE
FDCAN_FILTER_TO_RXFIFOO
FDCAN_FILTER_TO_RXFIFO1
FDCAN_FILTER_REJECT
FDCAN_FILTER_HP
FDCAN_FILTER_TO_RXFIFO1_HP
FDCAN_FILTER_TO_RXBUFFER
0-65535

0-65535

0-65535
FILTER_DUAL or FILTER_RANGE or

FILTER_MASK or FILTER_RANGE_NO_EIDM

FDCAN_FILTER_DISABLE
FDCAN_FILTER_TO_RXFIFOO
FDCAN_FILTER_TO_RXFIFO1
FDCAN_FILTER_REJECT
FDCAN_FILTER_HP
FDCAN_FILTER_TO_RXFIFO1_HP
FDCAN _FILTER TO RXBUFFER
0-65535

0-65535

Default State

0
FDCAN_FILTER_D
UAL
FDCAN_FILTER_ T
O_RXBUFFER

FDCAN_DEFAULT_
FILTERID1
FDCAN_DEFAULT_
FILTERID2

0
FDCAN_FILTER D
UAL
FDCAN_FILTER_T
O_RXBUFFER

FDCAN_DEFAULT_
FILTERID1
FDCAN_DEFAULT_
FILTERID2

Description
User can configure the filter index.
User can configure the filter Type.

User can configure the
Filter.

User can configure the default filter
id 1.

User can configure the default filter
id 2.

User can configure the filter index.
User can configure the filter Type.

User can configure the
Filter.

User can configure the default filter
id 1.
User can configure the default filter
id 2.

The user can also read and write to the next CAN filter properties during the runtime using the CAN DB variables:

Permission

READ/WRITE 1

Size Description

filter.

Enable / Disable receive data with

Field ID Data
Type
CAN_CHO_FILTER_ DBu8
INDEX_ENABLE
CAN_CHO_FILTER_  DBu32

INDEX_ID

READ/WRITE @ 4

Index range 0-32
(CAN_MODE_EXTENDED_ID |
CAN_MODE_BUS_MONITORING
_EXTENDED_ID)

Index range 0-64
(CAN_MODE_STANDARD_ID |
CAN_MODE_BUS_MONITORING
_STANDARD_ID)

FIFO ID use to filter

Comments

CAN Channel0 filter index state.

CAN Channelo filter index ID.
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CAN_CHO_FILTER_ DBu32 READ/WRITE 4 ID MASK use to filter CAN Channel0 index ID Mask.
INDEX_IDMASK
CAN_CH1_FILTER_  DBu8 READ/WRITE | 1 Enable / Disable receive data with CAN Channel filter index state.
INDEX_ENABLE filter.

Index range 0-32

(CAN_MODE_EXTENDED_ID |

CAN_MODE_BUS_MONITORING

_EXTENDED_ID)

Index range 0-64

(CAN_MODE_STANDARD_ID |

CAN_MODE_BUS_MONITORING

_STANDARD_ID)
CAN_CH1_FILTER_ DBu32 READ/WRITE 4 FIFO ID use to filter CAN Channell filter index ID.
INDEX_ID
CAN_CH1_FILTER_ A DBu32 @ READ/WRITE @ 4 ID MASK use to filter CAN Channelf filter
INDEX_IDMASK index ID Mask.

The below code sample show how the filter index is updated from the application:
can0_buf[0] = ENABLE;

Set_DL(CAN_CHO_FILTER_INDEX_ENABLE, &can0_buf[0]);

can0_buf[0] = 10;

Set_DL(CAN_CHO_FILTER_INDEX_ID, &can0_buf[0]);

CAN Receive Task Delay

The Al430 SDK supports the configuration of the CAN Task Delay and the user can modify the CAN1/2 Receive Task
Delay for the CAN module in the configuration file. Please see section CAN Sample Configuration.

No Variables Options Default Description

State
1 FDCANO_RECEIVE_TASK_DELAY 0-500ms 100ms User can configure the delay for the receive task.
2 FDCANO_RECEIVE_TASK_DELAY 0-500ms 100ms User can configure the delay for the receive task.

CAN Channel Modes and States

The user would be able to query the database to get the mode and current state of the CAN channels using the below CAN
module DB variables.

Permission Size Description Comments

Field ID

This field sets and reads the
CAN Channel0 Modes.

READ/WRITE 1 Default: CAN_MODE_EXTENDED_ID
CAN_MODE_STANDARD_ID,
CAN_MODE_EXTENDED_ID,
CAN_MODE_BUS_MONITORING_STANDARD_ID,
CAN_MODE_BUS_MONITORING_EXTENDED_ID,
Default: CAN_MODE_EXTENDED_ID
CAN_MODE_STANDARD_ID,
CAN_MODE_EXTENDED_ID,
CAN_MODE_BUS_MONITORING_STANDARD_ID,
CAN_MODE_BUS_MONITORING_EXTENDED_ID,
CAN_BUS_OFF, CAN_BUS_ON,
CAN_STATE_PASSIVE, CAN_STATE_UNCHANGED

CAN_CHO0_MODE

CAN_CH1_MODE DBu8 @READ/WRITE | 1 This field sets and reads the

CAN Channel1l Modes.

CAN_CHO_STATES DBu8 READ 1 This field is used to read the

CAN Channel 0 state.

CAN_CH1_STATES

CAN_CHO0_COMM_
STATE_EVENTS

CAN_CH1_COMM_
STATE_EVENTS

DBu8

DBu8

DBu8

READ

READ

READ

CAN_BUS_OFF, CAN_BUS_ON,
CAN_STATE_PASSIVE, CAN_STATE_UNCHANGED
STATE_EVENT_NONE,

STATE_EVENT BUS_OFF,
STATE_EVENT BUS_OFF _RECOVERY,
STATE_EVENT_BUS_ON,
STATE_EVENT_PASSIVE,
STATE_EVENT_ACTIVE,
STATE_EVENT_OVERRUN,
STATE_EVENT _QUEUE_FULL,
STATE_EVENT_QUEUE_OVERFLOW,
STATE_EVENT_QUEUE_EMPTY,
STATE_EVENT DRIVER ERROR
STATE_EVENT_NONE,

STATE_EVENT BUS_OFF,
STATE_EVENT BUS OFF RECOVERY,

This field is used to read the
CAN Channel 0 state.

This field is used to read the
CAN Channel0 communication
state event.

This field is used to read the
CAN Channel1 communication
state event.
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STATE_EVENT BUS_ON,
STATE_EVENT_PASSIVE,
STATE_EVENT_ACTIVE,
STATE_EVENT_OVERRUN,
STATE_EVENT QUEUE_FULL,
STATE_EVENT _QUEUE_OVERFLOW,
STATE_EVENT _QUEUE_EMPTY,
STATE_EVENT DRIVER_ERROR

The next code snippet shows how we can access the CAN mode and states:
&

* Get the CAN1 state and update the mode /*

*/ * Get the CAN1 communication state event
Get_DL(CAN_CH1_STATES, &can1_buf[0]); */

cani1_buf[0] = CAN_MODE_STANDARD_ID; Get_DL(CAN_CH1_COMM_STATE_EVENTS, &can1_buf[0]);

Set_DL(CAN_CH1_MODE, &can1_buf[0]);

CAN Channel Reset

The user would be able to reset the CAN channel and CAN driver using the below CAN module DB variables.

Field ID Data Permission Size Description Comments
Type
CAN_CHO_RESET DBu8 READ/WRITE @1 TRUE = Resets the CAN controller and Bus Off mode. This variable supports the reset
of the CAN Channel 0
CAN_CH1_RESET DBu8 @ READ/WRITE | 1 TRUE = Resets the CAN controller and Bus Off mode. This variable supports the reset
of the CAN Channel 1
CAN_CHO_DRIVER Dbu8 READ/WRITE @1 TRUE = Reinitialize the CAN driver if Driver Error is Set. ~ This variable supports the reset
_RESET of the CAN Channel 0
Driver
CAN_CH1_DRIVER | Dbu8 | READ/WRITE | 1 TRUE = Reinitialize the CAN driver if Driver Error is Set. | This variable supports the reset
_RESET of the CAN Channel 1
Driver

The next code snippet shows how the user can reset the CAN channel and driver

* r*

* Reset the CAN CHANNEL 0 * Reset the CAN Channel Driver 0

*/ */

case 4: case 5:

can0_buf[0] = TRUE; can0_buf[0] = TRUE;

Set_DL(CAN_CHO_RESET, &can0_buf[0]); Set_DL(CAN_CHO_DRIVER_RESET, &can0_buf[0]);
break; break;

CAN Module RX/TX

The Al430 SDK allows the users to use the CAN channel to send or receive data. To do so please use the below variables.
To read incoming data over the CAN channel, the user will need to monitor the RX DATA SIZE variable and see if there is
any pending data available and if so, read the data. To send data over the CAN channel, the user will fill the TX buffer and
send the data over CAN. The SDK will take care of handling the pending data. The CAN default data packet size is defined
as 64 bytes hence the user is expected to create a buffer of this size while reading the data.

Field ID Data Type Permission Size Description Comments \
CANO_RX_BYTE_COUNT DBu8 READ 1 CAN1 RX Byte count value = CAN Channel0 RX Byte count.

CANO_TX BYTE_COUNT DBu8 READ 1 CAN1 TX Byte count value = CAN Channel0 TX Byte count.
CANO_RX_DATA_IS_AVAILABLE DBu8 READ 1 CAN1 data available flag CAN channel0 RX data available flag.
CANO_RX_DATA_SIZE DBu8 READ 1 CAN1 RX data size CAN Channel0 RX data size.
CAN1_RX_BYTE_COUNT DBu8 READ 1 CAN2 RX Byte count value = CAN Channel1 RX Byte count.

CAN1_TX BYTE_COUNT DBu8 READ 1 CAN2 TX Byte count value = CAN Channel0 TX Byte count.

CAN1_RX DATA_IS_AVAILABLE DBu8 READ 1 CANZ2 data available flag CAN channel1 RX data available flag.
CAN1_RX_DATA_SIZE DBu8 READ 1 CAN2 RX data size CAN Channell RX data size.

The sample code for sending and receiving the data from CAN is shown below:

if(CAN_BUS_OFF = can1_buf{0]) if(0 != status)
{ {
Get_DL(CAN1_RX_DATA_IS_AVAILABLE, &can1_buf[0]); memset(&can_rxbuffer1[0], 0x00, sizeof(can_rxbuffer1));
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}

#if (SDK_SERVICE_FDCAN == PS_ENABLE)
uint8_t status;

/* Get the CAN RX status */
Get_DL(CAN1_RX_DATA_SIZE, &status);

CAN Sample Configuration

/* Read the Rx data from the DB */
Get_DL(CAN1_RX_DATA, (uint8_t *)&can_rxbuffer1[0]);

}
/*To send the data over the CAN bus, set the CAN tx data */
Set_DL(CANO_TX_DATA, (uint8_t *)&can0buf[0]);

*

* FDCAN Module

/¥

* FDCAN Platform service (PS_ENABLE) / Disable(PS_DISABLE)
Macros

*/

#define SDK_SERVICE_FDCAN PS_ENABLE

#if (SDK_SERVICE_FDCAN == PS_ENABLE)

#define FDCAN1_ENABLE PS_ENABLE

#define FDCAN2_ENABLE PS_ENABLE

/¥

* FDCAN Task Periodicity 100ms

*/

#define PS_FDCAN_TASK_TIMEOUT 100

/¥

* FDCAN Task Priority

* osPriorityNone = 0,

* osPriorityldle = 1,

* osPriorityLow = 8,

* osPriorityLow1 = 8+1,

* osPrioritylSR = 56,

* osPriorityError = -1,

* osPriorityReserved = Ox7FFFFFFF

*/

#define PS_FDCAN_TASK_PRIORITY osPriorityldle
#if (FDCAN1_ENABLE == PS_ENABLE)

/*

* BAUDRATE_50K

* BAUDRATE_100K

* BAUDRATE_125K

* BAUDRATE_250K

* BAUDRATE_500K

* BAUDRATE_1000K

*/

#define FDCAN1_BAUDRATE BAUDRATE_50K
#define FDCAN1_IDENTIFIER Ox19FEFCFE //0x111
#define FDCAN1_IDTYPE FDCAN_EXTENDED_ID
#define FDCAN1_TXFRAMETYPE FDCAN_DATA_FRAME
#define FDCAN1_DATALENGTH FDCAN_DLC_BYTES_8
#define FDCAN1_ERRORSTATEIND FDCAN_ESI_ACTIVE
#define FDCAN1_BITRATESWITCH FDCAN_BRS_ON
#define FDCAN1_FDFORMATE FDCAN_FD_CAN
#define FDCAN1_TXEVENTFIFOCONTROL
FDCAN_STORE_TX_EVENTS

#define FDCAN1_MESSAGEMARKER 0

#define FDCAN1_ID FDCAN_STANDARD_ID

J1939

#define FDCAN1_FILTERINDEX 0

#define FDCAN1_FILTERTYPE FDCAN_FILTER_DUAL
#define FDCAN1_FILTERCONFIG
FDCAN_FILTER_TO_RXBUFFER

#define FDCAN1_FILTERID1 FDCAN_DEAFULT_FILTERID1
#define FDCAN1_FILTERID2 FDCAN_DEAFULT_FILTERID2
#define FDCAN1_RXBUFFERIND 1

/* CAN1 Receive Task Delay */

#define FDCAN1_RECEIVE_TASK_DELAY 100

#endif /* FDCAN1_ENABLE */

#if (FDCAN2_ENABLE == PS_ENABLE)

/-

* BAUDRATE_50K

* BAUDRATE_100K

* BAUDRATE_125K

* BAUDRATE_250K

* BAUDRATE_500K

* BAUDRATE_1000K

*/

#define FDCAN2_BAUDRATE BAUDRATE_50K

#define FDCAN2_IDENTIFIER 0x18FEFCFE //0x222
#define FDCAN2_IDTYPE FDCAN_EXTENDED_ID

#define FDCAN2_TXFRAMETYPE FDCAN_DATA_FRAME
#define FDCAN2_DATALENGTH FDCAN_DLC_BYTES_8
#define FDCAN2_ERRORSTATEIND FDCAN_ESI_ACTIVE
#define FDCAN2_BITRATESWITCH FDCAN_BRS_ON
#define FDCAN2_FDFORMATE FDCAN_FD_CAN

#define FDCAN2_TXEVENTFIFOCONTROL
FDCAN_STORE_TX_EVENTS

#define FDCAN2_MESSAGEMARKER 0

#define FDCAN2_ID FDCAN_STANDARD_ID

#define FDCAN2_FILTERINDEX 0

#define FDCAN2_FILTERTYPE FDCAN_FILTER_DUAL
#define FDCAN2_FILTERCONFIG
FDCAN_FILTER_TO_RXBUFFER

#define FDCAN2_FILTERID1 FDCAN_DEAFULT_FILTERID1
#define FDCAN2_FILTERID2 FDCAN_DEAFULT_FILTERID2
#define FDCAN2_RXBUFFERIND 1

/* CAN2 Receive Task Delay */

#define FDCAN2_RECEIVE_TASK_DELAY 100

#endif /* FDCAN2_ENABLE */

#endif /SDK_SERVICE_FDCAN
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J1939 Module Configuration Support

The SDK provides the user the ability to enable/disable the J1939 functionality by modifying the default configuration file.
Please see section J1939 Sample Configuration.

\[e] Variables Options Default State Description
1 SDK_SERVICE_J1939 @ PS_ENABLE PS_DISABLE PS_ENABLE: Enables the J1939 module in the SDK.
PS_DISABLE PS_DISABLE: Disables the J1939 module in the SDK.

Module Timeout Configuration

The Al430 SDK user can configure the timeout value of the task such that, every time the timeout occurs the task would
read the hardware and update it in the DB so that when the user reads the DB, he will receive the latest updated data if
there is any or perform any other routine tasks. This default configuration can be done in the Al430_config.h. Please see
section J1939 Sample Configuration.

No Variables Default State Description
1 PS_J1939_TASK_ MIN VALUE : 50 100 The user can configure the timeout value of task so that the platform
TIMEOUT MAX VALUE : 500 service would go and read the hardware and update the database.

J1939 Task Priority

The Al430 SDK supports the next task priorities and the user can modify the task priority for the J1939 module in the

configuration file. Please see section J1939 Sample Configuration.
No  Variables Options Default State Description |
1 PS_J1939 TASK_PRI osPriorityNone , osPriorityldle User can configure this macro to default priority.
ORITY osPriorityldle ,

osPriorityLow ,
osPriorityLow1 ,
osPrioritylSR
osPriorityError ,
osPriorityReserved

J1939 Claim Address Enable/Disable

The Al430 SDK supports the address claim functionality can be enabled or disable from the configuration file. Please see
section J1939 Sample Configuration.

[\ [e) Variables Options Default State Description
1 J1939_CLAIM_ADDRESS PS_ENABLE PS_ENABLE User can enable/disable this macro to J1939 claim address
PS_DISABLE

J1939 CAN Enable/Disable

The Al430 SDK supports the enabling CANO and CAN1 for J1939 and they can be enabled or disable from the
configuration file. Please see section J1939 Sample Configuration.

\[e) Variables Options Default State Description
1 J1939 _CANO_ENABLE PS_ENABLE/PS_DISABLE PS_ENABLE User can enable/disable J1939 CANO
2 J1939 CAN1_ENABLE PS_ENABLE/PS_DISABLE PS_ENABLE User can enable/disable J1939 CAN1

J1939 Claim Address

The Al430 SDK supports the address claim for channel CANO and CANT1 for J1939 and they can be configured as any
value between 0-255 based on your requirement from the configuration file. Please see section J1939 Sample

Configuration.

No VEUELIEE Options Default State Description
1 J1939_CANO_CLAIM_ADDRESS 0-255 23 User can configure this macro to the required claim address.
2 J1939 CAN1_CLAIM_ADDRESS 0-255 85 User can configure this macro to the required claim address.
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J1939 CAN Bit Rate

The Al430 SDK supports the bit rate configuration for the CANO and CAN1 for J1939 and they can be configured based
on your requirement from the configuration file. Please see section J1939 Sample Configuration.

No Variables Options Default State  Description
1 J1939_CANO_BITRATE 0/250/500/1000 250 User can configure this macro to default J1939 CANO BITRATE.
2 J1939_CAN1_BITRATE 0/250/500/1000 250 User can configure this macro to default J1939 CAN1 BITRATE.

J1939 Diagnostics Support
The Al430 SDK supports the enabling and disabling the diagnostics support for J1939 and they can be configured based
on your requirement from the configuration file. Please see section J1939 Sample Configuration.

The SDK Currently supports the below messages:

DM1 DM2
No  Variables Options Default State  Description
1 EMTOS_J1939_DM1 PS_ENABLE / PS_DISABLE PS_ENABLE  User can enable/disable the Emotas J1939 DM1.
2 EMTOS J1939 DM2 PS_ENABLE / PS_DISABLE PS_ENABLE User can enable/disable the Emotas J1939 DM2.
QUIEK 7y Emotas: user can reach out to an established maximatecc agent to add a customized J1939
TIPS i~ signals and receive a quotation.

J1939 Dynamic Address Claim

The AI430 SDK supports the dynamic address claim for CANO and CAN1 for J1939 and they can be configured based on
your requirement from the configuration file. Please see section J1939 Sample Configuration.

Variables Options Default State Description

1 J1939 CANO_ADDRESS  PS_ENABLE/PS_DISABLE PS_ENABLE User can enable/disable CANO dynamic address claim.
CLAIM_DYNAMIC

2 J1939 CAN1_ADDRESS_ = PS_ENABLE/PS_DISABLE PS_ENABLE User can enable/disable CAN1 dynamic address claim.

CLAIM_DYMAMIC

J1939 Dynamic Address Claim Next Address Configuration

The Al430 SDK supports the dynamic address claim next address for CANO and CAN1 for J1939 and they can be configured
based on your requirement from the configuration file. Please see section J1939 Sample Configuration. When dynamic
address claim is set to 1, search will start from this value and up to claim the address.

No Variables Options Default State Description

1 J1939_ CANO_ADDRESS_  0-255 80 User can configure the start address for address claim in
CLAIM_NEXT_ADDRESS dynamic mode for CANO.

2 J1939_CANO_ADDRESS_ = 0-255 90 User can configure the start address for address claim in
CLAIM_NEXT_ADDRESS dynamic mode for CAN1.

J1939 Configure Number of PGN’s Supported.

The Al430 SDK supports the configuration of the number of RX and TX PGNS on CANO and CAN1 for J1939 and they can
be configured based on your requirement from the configuration file. Please see section J1939 Sample Configuration.
Please note that the SDK can support a maximum of 300 PGNs including RX and TX over CANO and CAN1 put together.

No Variables Options Default State Description

1 CANO_NUMBER_PGNS _ MIN VALUE =0 17 User can configure the number of RX PGNs supported on CANO.
RX MAX VALUE = 300

2 CAN1_NUMBER_PGNS_ MIN VALUE =0 3 User can configure the number of RX PGNs supported on CAN1.
RX MAX VALUE = 300

3 CANO_NUMBER_PGNS _ MIN VALUE =0 1 User can configure the number of TX PGNs supported on CANO.
TX MAX VALUE = 300

4 CAN1_NUMBER_PGNS MIN VALUE =0 1 User can configure the number of TX PGNs supported on CAN1.
TX MAX VALUE = 300
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QuicK *F For example, if the user wants to receive 6 PGNs on the channel 2, the user must do as follows:
TIES 17" CAN1_NUMBER_PGNS_RX 6

J1939 PGN and SPN Configuration

The Al430 SDK supporis up to 300 PGN values and the same can be configured in the J1939 stack and their values will
be read and updated in the Data layer for the application’s access. The user can replace existing PGNSs’ or configure new
PGN and SPN values for CANO and CAN1 for J1939 during compile time and same can be accessed from the DB during
runtime.

J1939 Source Code

The J1939 source and its o A s @9*"”;" < .
. . . . I e 0 P risgatenRiCau | g
Ponflguratlon fIIeS are .aVa.”abIe Eli(ludes 647 static const J1939_PGN_CONFIG_T addrTrCfg_l1 = {
in the below path as highlighted o 648 6@928u, /* PGN number */
: : : Y e 649 &l1_tx_mapping_6@928[e],
Inlthe fOHOWIng C_jlagram' E}gd;r‘ 658 Bu, /* cycletime in ms */
Middlewares/Third_Party/J1939 VRIS 651 25@u, /* inhibitime in us */
: T 652 6u, /* priority */
/J1939—ML @gi‘imm\ 653 18u /* number of mappings */
v 654 };
ke 655
I i‘ﬂé@ﬁg | 656 /* 311933 PGN configuration */
18 gen_var_declc 657 31939 CONFIG_T 3j1939Config le = {
= ZZ:'::Q:Z:‘ZEM 658 &jPgnTransmitConfig_le[e],
B gen pgn.chak 659 CANE@_NUMBER_PGNS_TX,
> & 11939 m| 660 &jPgnReceiveConfig_le[e],
i) 661 CAN@_NUMBER_PGNS_RX,
(5 TouchGFX 662 &addrTrCfg_le,
& UspDEVICE 663 J1939 CAN@ CLAIM ADDRESS
J1939 Supported PGN List
The Al430 SDK supports the below PGN values currently.
No PGN Signal Name No PGN Signal Name
1 61444 Electronics Engine Controller 1 11 65128 Vehicle Fluids VF
2 65110 Diesel Exhaust Fluid Tank 1 Information 12 65237 Alternator Information
3 65276 Dash Display 13 65252 Shutdown
4 65272 Transmission Fluids 14 64998 Hydraulic Braking System
5 64774 Direct Lamp Control Command 2 15 65089 Lighting Command
7 65213 Fan Drive 16 65274 Brakes 1
8 65237 Alternator Information 17 64586 SCR System Cleaning
9 65252 Shutdown 18 64523 Electronics Engine Controller 20
10 64892 Diesel Particulate Filter Control 1 19 64525 Fire Pump Statistics 1
20 64529 Total Gaseous Fuel Information

J1939 Add PGN Configuration

The first step would be for the user to add the new PGN’s in the configuration file. The PGN configuration is available in the
next structure which can be found in the file Middlewares/Third_Party/J1939/j1939
_ML/gen_pgn.c This defines generic PGB structure for CANO and CAN1.

J1939_CONFIG_T j1939Config_l0 = { J1939_CONFIG_T j1939Config_I1 = {
&jPgnTransmitConfig_l0[0], &jPgnTransmitConfig_I1[0],
CANO_NUMBER_PGNS_TX, CAN1_NUMBER_PGNS_TX,
&jPgnReceiveConfig_l0[0], &jPgnReceiveConfig_I1[0],
CANO_NUMBER_PGNS_RX, CAN1_NUMBER_PGNS_RX,
&addrTrCfg_lO, &addrTrCfg_I1,
J1939_CANO_CLAIM_ADDRESS J1939_CAN1_CLAIM_ADDRESS

1 ¥
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The same file has the TX and RX structures where the user can include their own PGN'’s into the specific channel structure
based on their requirement. Please note that for each PGN added, the minimum configuration that needs to be provided is

1. PGN Number
2. SPN Mapping Structure (with entire list of PGNs and SPNs)
3. Cycle time in milli seconds

4. Inhibit time in milli seconds
5. Priority
6. Number of mappings ( The number of SPNs that PGN contains)

The next code snippet shows sample PGN definitions for the CAN channel 1.

/* TX PGN definitions */
static const J1939_PGN_CONFIG_T jPgnTransmitConfig_IO[CANO_NUMBER_PGNS_TX] = {

{

65262u, /* PGN number */
&I0_tx_mapping_65262[0],
10000u, /* cycletime in ms */
Ou, /* inhibit time in ms */
6u, /* priority */

6u /* number of mappings */

}

J1939 Add SPN Configuration

For each PGN included by the user, the supported
definition structure will include the below information:

1. DB Buffer with index location
2. SPN Data Size
3. SPN Number

/* RX PGN definitions */
static const J1939_PGN_CONFIG_T jPgnReceiveConfig_IO[CANO_NUMBER_PGNS_RX]= {

{

61444u, /* PGN number */
&rx_mapping_61444[0],
10u, /* cycletime in ms */
Ou, /* inhibit time in ms */
3u, /* priority */

9u /* number of mappings */

2

. The SPN

4. Data Type
5. Ifit's a dynamic PGN include the dynamic variable.

For example, we have the PGN 61444 included in the RX structure and hence the SPN’s supported by 61444 are defined

in the below code snippet:

/* +++PGN 61444/0xf004 EEC1 Electronic Engine Controller 1 */
static const J1939_MAPPING_T rx_mapping_61444[] = {

{ &dI_ju8[ENGINE_TORQUE_MODE - (START_J1939U8BIT + 1) ], 4u,
899u, J1939_DTYPE_U4 } /*

Engine Torque Mode */,

{ &dl_ju8[ACTUAL_ENGINE_PERCENT_TORQUE_FRACTIONAL -
(START_J1939US8BIT + 1)], 4u, 4154u,

J1939_DTYPE_U4 } /* Actual Engine - Percent Torque (Fractional) */,
{ &dI_ju8[DRIVERS_DEMAND_ENGINE_PERCENT_TORQUE -
(START_J1939U8BIT + 1)], 8u, 512u, J1939_DTYPE_U8

} /* Drivers Demand Engine - Percent Torque */,

{ &dI_ju8[ACTUAL_ENGINE_PERCENT_TORQUE -
(START_J1939U8BIT + 1)], 8u, 513u, J1939_DTYPE_US8 }

/* Actual Engine - Percent Torque */,

{ &dl_ju16[ENGINE_SPEED - (START_J1939U16BIT + 1)], 16u, 190u,
J1939_DTYPE_U16 } /* Engine Speed

"

{ &dI_ju8[SOURCE_ADDRESS_OF_DEVICE_ENGINE_CONTROL -
(START_J1939U8BIT + 1)], 8u, 1483u,

J1939_DTYPE_US8 } /* Source Address of Controlling Device for Engine
Control */,

{ &dI_ju8[ENGINE_STARTER_MODE - (START_J1939U8BIT + 1)], 4u,
1675u, J1939_DTYPE U4 } /*

Engine Starter Mode */,

{ &mv_u8[0], 4u, 10001u, J1939_DTYPE_U4 },

{ &dl_ju8[ENGINE_DEMAND_PERCENT_TORQUE -
(START_J1939U8BIT + 1)], 8u, 2432u, J1939_DTYPE_U8 }

/* Engine Demand Percent Torque */

|2

—  NOTE: For every PGN added, the user must put all the SPNs that the PGN contains on the structure in

QuicK -
TIPS
indicates.

the same order that the J1939 SAE indicates and fill the empty bits for the frame as we made on the
bottom example for the SPN 1001 (the SPN 1001 is only for reference purpose), because if we don't do
it like that, the stack will report erroneous data, also the size of every SPN must be as the J1939 SAE
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Core Y4 ENOLNC LUULANT FREDDURE 1, L1102
: 93 ENGINE_COOLANT_LEVEL 1, //111
= Inc 94
& Maximatecc 95 /* ELECTRONIC_ENGINE_CONTROLLER 1 */
v & Inc 96 ENGINE_TORQUE_MODE, //899
[® Adc_Inith 97 ACTUAL_ENGINE _PERCENT_TORQUE_FRACTIONAL,  //4154
, [ Ai430_Configh 98 DRIVERS_DEMAND_ENGINE PERCENT_TORQUE,  //512
s "B AhalootHandled 99 ACTUAL_ENGINE_PERCENT_TORQUE,  //513
B et i il 100 SOURCE_ADDRESS_OF DEVICE_ENGINE_CONTROL,  //1483
= 2 g 101 ENGINE_STARTER_MODE, //1675
The #define for the SPN 16 Camera_Platformservice.h 102 ENGINE_DEMAND_PERCENT TORQUE,  //2432
. [8 Common.h 103
Values can be added in the [n Conf_Platformservice.h 104
J1 939DataﬁLayer.h. on the [ Configurablelnput_Platformservice.h 105
i i i [H Data_Layerh 166
Correspondlng size Varlabless » @ Di italig Plattoriseivicah 187 /* After treatment 1 Diesel Exhaust Fluid Tank 1 Informat
The path for this file and the B DlgBuf G ’ 108 AFTERTREATMENT 1 DIESEL_EXHAUST FLUID_TANK_VOLUME,
fi highliah in th b ol onl 169 AFTERTREATMENT_ 1 _DIESEL_EXHAUST_FLUID_TANK_ TEMPERATURE 1,
defines are highlighted in the & DI_Eeprom_Validation.h 110 AFTERTREATMENT 1 DIESEL EXHAUST FLUID_ TANK LEVEL VOLUME P
next image: [® DI_Float_Validation.h 111 AFTERTREATMENT DIESEL_EXHAUST FLUID TANK_LOW_LEVEL INDICA
[ DL_jU16_Validation.h 112 AFTERTREATMENT 1 _DIESEL_EXHAUST_FLUID_TANK_1_TEMPERATURE
113 AFTERTREATMENT_SCR_OPERATOR_INDUCEMENT SEVERITY,  //524

[8 DI_ju32_validation.h
[8 DI_jus_Validation.h

[W DI_U16_Validation.h ! Problems 2 | Tasks & Console [l Properties

> [W DI_U32_Validation.h 78 errors, 6 warnings, 0 others — —

§ @‘J DI_U8_Validation.h Description o Resource Path
|;E‘ EE_PH_DBh -1 Symbol ‘CANO_NUMBER _PGNS_TX' could not be re gen_pgn.c JAl43)
;'ﬂ EE_User_define.h 3 Symbol 'CANO_NUMBER_PGNS_TX' could not be re gen_pgn.c JAI431
[5 EEPROM_Platformservice.h & Symbol 'CANO_NUMBER_PGNS_TX' could not be re gen_pgn.c JAI431
5 Fdcan_Platformserviceh 1 Symbol "CANO_RX_BYTE_COUNT' could not be reso CAN2View.cop  /Al431
) Frequency Timer_Inith i@ Symbol 'CANO_RX_DATA_IS_AVAILABLE' could not | CAN2View.cop  /Al43!
5 J1939h & Symbol 'CANO_RX_DATA_SIZE' could not be resolve CAN2View.cop  /Al431

16 J1939Data Layerh | & Symbol 'CANO_RX_DATA' could not be resolved  CAN2View.cpp  /Al43(

Translate the SPN’s Raw Data to Real Value

Once the user has successfully defined the PGN’s and added them in the required structure the SDK will take care of
capturing them. Once the SPNs’ are updated in the DB the user will need to use an API function to convert the raw value
to real value and fill a structure where the user must put the necessary parameters to translate the specific SPN, for example,
if we want to get the real value for every SPN of the PGN 61444, we need to do as follows:

[k j1938_datatype.h §2  [g mainc

{ "Source Add of Cont Dev Brak Con s Ou, 8.0, 253.0, 1.e, 8.0, "sA "1}, /* Source Address Df Con
{ "Railrcad Mode Switch ", @u, 0.0, 3.0, 1.0, 9.0, "s2bit" }, /* Railroad Mode Sw
{ "Halt brake switch , Bu, 0.0, 3.0, 1.0, 0.0, "s2bit" }, /* Halt brake s
{ "Trailer ABS Status % 9l e.e, 3.0, 1.0, 8.9, "s2bit" },
{ "Tractor-Mounted Trailer ABS WS “, @u, 0.0, 3.0, 1.0, 0.8, "s2bit" },
3
engine_torque_mode,
Actual_Engine P_Torque_Frac,
Drivers_Demand Engine_P_Torque,
Actual_Engine Percent_Torque,
Engine_Speed,
SA Controlling Device_for ECU,
Engine_Starter_Mode,
PGN_61444 Dummy 7,
Engine_Demand_Percent_Torque,
} ePGN_61444;
static const J1939_MAPPING_T_EXT rx_mapping 61444 ext[] = {
// char[3@]Name ,SourceAddress,Scaleloiimit,ScaleHiLimit,ResPerBit, O
{ "cngme Torque Mode ', u, 0.e, 15.0, 16.0@, /* Engine Torque Mode */
{ "Actual Engine-% Torque (Frac) ", ©u, 0.9, 9.875, 9.125, 2] 0 "% * }, Actual Engine - P
{ "Drivers Demand Engine-% Torque“, @u, -125.0, 125.0, 1.0, -125.0, "% N Drivers Demand En
{ "Actual Engine - Percent Torque I Qu, -125.0, 125.0, 1.0, -125.0, "% ¥ Actual Engine - P
{ "Engine Speed %50 U5 2.9, 8031.875, 9.125, 8.8, "RPM I Engine Speed */
{ "SA Controlling Device for ECU ", @u, e.e, 253.0, 1.0, e.e, "sA " 1}, /* Source A
{ "Engine Starter Mode ", 0u, 0.0, 15.0, 1.0, 8.8, "sabit" }, /* Engine S
£ , @u, e.0, 255.0, 1.0, e.0, " * ¥, /* =/
{ "Engine Demand Percent Torque s 9u, -125.0, 125.9 1.0, -125.0, "% o /* Engine Demand Per

The below code shippet shows a sample translation by SDK to support SPN conversion to real data, Engine speed SPN
190 is contained on PGN 61444

Get DL (ENGINE_SPEED , (uint8 t *)&engine_speed);
float fengine_sp= ConvertReadableData(engine_speed,rx_mapping 61444 ext,Engine Speed);
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The above ENGINE SPEED PGN is the actual engine speed which is calculated over a minimum crankshaft and is at a
resolution of 0.125 rpm per bit. It occupies 2 bytes of data and hence is stored in the dl_ju16 array. For any new PGN added
by the user, a similar translation may be required based on the J1939 stack specification and PGN definition support.

Access the new SPN’s from DB

The application user can directly access the DB variables of each SPN value that he has configured in the stack.
The below code snippet shows the example for the same.

/* Get ENGINE_SPEED */ /* Get ENGINEOILPRESSURE */
Get_DL(ENGINE_SPEED , (uint16_t*)&val); Get_DL(ENGINEOILPRESSURE, (uint8_t*)&val);
/* Get ENGINEOILLEVEL */ /* Get COOLANTPRESSURE */
Get_DL(ENGINEOILLEVEL, (uint8_t*)&val); Get_DL(COOLANTPRESSURE, (uint8_t*)&val);

J1939 Diagnostic Message Configuration

The Al430 SDK supports the J1939 Diagnostic Messages (DM) which help the user understand the current state of the
device.

J1939 DM1 and DM2 Support in SDK

The Al430 SDK supports the configuration of the DM1, DM2 messages. These messages are Already configured in the
stack and the SDK DB has entries for each of these variables. Hence the user can directly access these SPN'’s from the
application by accessing the below DB variables.

puiek -7 In the next image will list a table with the DM2. If user needs to use the messages for DM1 replace the
TIPS 1~ Name DM1 instead of DM2

Field ID Data Type Permission Size Description Comments

DM1_PROTECT_LAMP DBu8 READ 1 Raw Data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1_AMBER_WARN_LAMP DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1_RED_STOP_LAMP DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1_MAL_FUNC_IND_LAMP DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1_FLASH_PROT_LAMP DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1__FLASH_AMBER_WARN_LAMP | DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1_FLASH_RED_STOP_LAMP DBu8 READ 1 Raw data from J1939  Raw data value from J1939 is updated
into this DB variable.

DM1_FLASH_MAL_FUNC_IND_LAMP | DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1_FMI DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1_SPN_CONV_METHOD DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM1_OC DBu8 READ 1 Raw data from J1939  Raw data value from J1939 is updated

into this DB variable.

Field ID Permission i Comments

DM2_PROTECT_LAMP DBu8 READ 1 Raw Data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM2_AMBER_WARN_LAMP DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM2_RED_STOP_LAMP DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM2_MAL_FUNC_IND_LAMP DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM2_FLASH_PROT_LAMP DBu8 READ 1 Raw data from J1939  Raw data value from J1939 is updated

into this DB variable.
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DM2__FLASH_AMBER_WARN_LAMP | DBu8 READ 1 Raw data from J1939 | Raw data value from J1939 is updated
into this DB variable.

DM2_FLASH_RED_STOP_LAMP DBu8 READ 1 Raw data from J1939  Raw data value from J1939 is updated
into this DB variable.

DM2_FLASH_MAL_FUNC_IND_LAMP | DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM2_FMI DBu8 READ 1 Raw data from J1939  Raw data value from J1939 is updated
into this DB variable.

DM2_SPN_CONV_METHOD DBu8 READ 1 Raw data from J1939 = Raw data value from J1939 is updated
into this DB variable.

DM2_0OC DBu8 READ 1 Raw data from J1939 Raw data value from J1939 is updated

into this DB variable.

The user will need to set the two variables from the Application to request the DM messages, shown in next code snippet:

/* Set the CAN channel address and enable the DM1 messages */ val = 0x84;

val = 0x84; Set_DL(CANO_DEST_ADD, (uint8_t *)&val);
Set_DL(CANO_DEST_ADD, (uint8_t *)&val); val = 1;

val = 1; Set_ DL(SEND_CANO_DM2, (uint8_t *)&val);

Set_DL(SEND_CANO_DMA1, (uint8_t *)&val);
/* Set the CAN channel address and enable the DM2 messages */

One the SDK receives the above messages, the DM packets will be process from the J1939 stack and then the values
updated in the DB. The below code snapshot shows how the DIV variables can be accessed from the TouchGFX application.

/* Get DM1 protect Lamp diagnostic data */
Get_DL(DM1_PROTECT_LAMP , (uint8_t*)&val);

J1939 Additional DM Support

The SDK aISO SUpportS the user 3 code-setup - Al430_Project_Integration/Core/Maximatecc/inc/J1939Data_Layer.h - STM32CubelDE
tO add Support for additional DM Eile Edit Source Refactor Navigate Search Project Run Window Help

21 5 [ B~R @i @i gy @ B0~ U @I IRE T LG OO ¥
messages. To do the same the
user will have to configure the

&, 5

o)

{3 Project Explorer 2 =] § = O | g CANViewcpp  [€ Memory_Manag... [W J1939Data_La... 3| @

v @ Inc A 51 INDUSTRY_GROUP_60928,

stack. The user can add the B Adc_Inith 52 ADD_CLAIMING_SUPPORT 60928,
initi i [ Ai430_Configh 53 DML PROTECT LAMP,
SPN definitions m the igians Han?:llerh 54 DM1_AMBER_WARN_LAMP,
J1939Data_layer.h file as = 5 N 55 DML RED_STOP_LAMP,
. — | Bluetooth_Platformservice.n 56 DML MAL FUNC IND LAMP
56 WMAL .. AND._| )
ShOWn n the neXt SnapShOt [§ Camera_Platformservice.h 57 DM1_FLASH_PROT_LAMP,
[ Commonh 58 DM1_FLASH_AMBER_WARN_LAMP,
[ Conf Platformservice.n 59 DM1_FLASH RED_STOP LAMP,
[5 Configurablelnput_Platformservice.h ﬁﬂ DHM1_FLASH MAL_FUNC_IND_LAMP,
[8 Data_Layerh ol DM1_FMI,
[W Digitalio_Platformservice.h 62 DM1_SPN_CONV_METHOD,
s s el ’ 63 DML OC,
;Lm DI_Buf Validation.h 64 DM2_PROTECT LAMP,
lnl DI_Eeprom_Validation.h 65 DM2_AMBER_WARN_LAMP,
[ DI_Float Validationh 66 DM2_RED_STOP_LAMP,
[8 DL_jU16_Validation.h 67 DM2 _MAL_FUNC _IND_LAMP,
A DI jU8 Validation. 69 LWARN, >
‘5 A : 2o hh 70 DM2_FLASH_RED_STOP_LAMP,
8 DLUIG6 Vandation 71 DM2_FLASH_MAL_FUNC_IND_LAWP,
[ DI_U32 Validationh 72 DM2_FMI,
[8 DI_U8_Validation.h 73 DM2_SPN_CONV._METHOD,
[® EE_PH_DBh 74 DM2_0C,
[W EE_User_define.h 75 ENGFUELDELIVERYPRESS,
[% EEPROM_Platformservice.h
¢l Fdcan_Platformservice.h #. Problems 2 & Tasks & Console [l Properties
[B Frequency_Timer_Inith 68 errors, 21 warnings, 0 others
rﬁ“ 18285 Description Resource
I J1939Data_Layerh 3 Type 'uint8_t' could not be resolved Fdcan_Platf
lnl Keypad_Platformservice.h v & Warninas (21 items)
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For example, to add the support pm2 proTECT LaMP,

for DM2, the following #defines DM2 AMBER WARN LAMP,

DM2_RED _STOP_LAMP,

were added in this file

DM2_MAL_FUNC_IND_LAMP,

DM2_FLASH_PROT_LAMP,

DM2_FLASH_AMBER_WARN_LAMP,

DM2_FLASH_RED STOP_LAMP,

DM2

FLASH MAL FUNC TIND LAMP,

DM2_FMI,
DM2_SPN_CONV_METHOD,

DM2_0cC,

The user will need to add the
below variables so that the user
can use these variables to
enable the DM from the Ul.

For example, to add the support
for DM2, the following #defines
were added in this file:

The next step would be to add a
32-bit entry as shown in the
below image so that the access
to the DM variables can be
enabled

[W Data_Layerh
[W Digitalio_Platformservice.n
[% DI_Buf Validation.h

[H DI_Eeprom_Validation.h
[W DI_Float_Validation.h

[8 DL_ju16_Validation.h

[B DI_ju32_Validation.h

[8 DI_jus_Validation.h

[5 DI_U16_Validation.h

[8 DI_U32_Validation.h

[% DI_U8_Validation.h

[A EE_PH_DB.h

[W EE_User_define.h

[8 EEPROM_Platformservice.h
¢ Fdcan_Platformservice.n
[B Frequency_Timer_Inith

[f J1939.h

| [% J1939Data_Layer.h

SEND_CANO_DM2,
SEND_CAN1_DM2,

Data_Layer.h
Digitalio_Platformservice.h
DI_Buf_Validation.h
DI_Eeprom_Validation.h
DI_Float_Validation.h
DL_jU16_Validation.h
DI_ju32_Validation.h
DI_ju8_Validation.h
DI_U16_Validation.h
DI_U32_Validation.h
DI_U8_Validation.h
EE_PH_DB.h
EE_User_define.h
EEPROM_Platformservice.h
Fdcan_Platformservice.h

Frequency_Timer_Inith
11020 b

FRPFEPFRPRFEEEEEOEEI

2 SEND_CAN@_DM1,

2 SEND_CAN@_DM2,
3 SEND_CAN1 DM2,

SEND_CAN1_DM1,

J1939Data_Layer.h

BERP®

Keypad_Platformservice.n

/*_ ENGINE_FLUID_PRESSURE_LEVEL */
ENGINE_FUEL_DELIVERY PRESSURE, //94
ENGINE_EXTENDED_CRANKCASE_BLOW_BY PRESSURE, //22
ENGINE_OIL_LEVEL, //98
ENGINE_OIL_PRESSURE 1, //100

ENGINE_COOLANT PRESSURE 1, //109
ENGINE_COOLANT LEVEL 1, //111

/* _ELECTRONIC_ENGINE_CONTROLLER 1 */

. Problems 2 & Tasks & Console [T Properties
68 errors, 21 warnings, 0 others
Description Resource

4 Type 'uint8_t' could not be resolved Fdcan_Platform...

396 IDENTIFY_NUMBER_60920,
397 IDENTIFY NUMBER 60928
398 DM1_SPN,

399 DM2_SPN,|

00 ENGINE_CRANRCASE PRESSURE_1,

401 FIRE_PUMP_OPERATION TIME,

402 ENGINE_TOTAL GASEOUS FUEL_VOLUME
402 ENGINE_TOTAL_GASEOUS__IDLE_FUEL_
404

405 END_J1939U32BIT,

406

407_ /X*?‘XSF****R(XX;T\X* (C) COPYRIGHT

AQS  [RFAFFRIKARK KKK KKK A KR K KKK KK KKK [

409

H. Problems 2 | Tasks & Console [1Propertit
68 errors, 21 warnings, 0 others
Description .
& Type ‘uint8_t' could not be resolved

maxAl 430 SDK Manual

~

& Warninas (21 items)

The next step would be to enable it in the code. Please navigate to |1939.c as shown in the next image and add the details
of the new DM message in the diagnosticReceive APl as shown below. The code snippet shows the entries for DM1 and

DM2 messages.

/*
* registered function for diagnostic requests
*/

static void diagnosticReceive(
UNSIGNEDS canLine,

UNSIGNEDS2 pgn, /* PGN requested */
UNSIGNEDS srcNode /* requested node */
)

{

&dl_ju32[DM1_SPN - (START J1939U32BIT + 1)],
&dl_jus[DM1_FMI - (START J1939U8BIT + 1)],

&dI_ju8[DM1_SPN_CONV_METHOD - (START_J1939U8BIT + 1)],

&dl_jus[DM1_OC - (START J1939U8BIT + 1))):
} while (retVal == RET_SERVICE_BUSY);
#if (EMTOS_J1939_DM2 == PS_ENABLE)

//j1939RequestPgn(canLine, J1939_PGN_DM2, 0x84);

#endif

1
#endif
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RET T retVal;

//UNSIGNED32 spn;

#if (EMTOS_J1939_DM1 == PS_ENABLE)

if (pgn == J1939_PGN_DMT1) {

printf("DM1 received\n");

do {

retVal = j1939DiagnosticGet_DM1(canLine,
&dl_ju8[DM1_PROTECT_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM1_AMBER_WARN_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM1_RED_STOP_LAMP - (START_J1939U8BIT + 1)],
&dl_ju8[DM1_MAL_FUNC_IND_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM1_FLASH_PROT_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM1_FLASH_AMBER_WARN_LAMP - (START_J1939U8BIT
+

1)1,

&dI_ju8[DM1_FLASH_RED_STOP_LAMP - (START_J1939U8BIT +
1,

&dI_ju8[DM1_FLASH_MAL_FUNC_IND_LAMP -
(START_J1939U8BIT +

1,

#if (EMTOS_J1939_DM2 == PS_ENABLE)

if (ogn == J1939_PGN_DM2) {

printf("DM2 received\n");

do {

retVal = j1939DiagnosticGet_DM2(canLine,
&dI_ju8[DM2_PROTECT_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM2_AMBER_WARN_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM2_RED_STOP_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM2_MAL_FUNC_IND_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM2_FLASH_PROT_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM2_FLASH_AMBER_WARN_LAMP - (START_J1939U8BIT +
1,

&dI_ju8[DM2_FLASH_RED_STOP_LAMP - (START_J1939U8BIT + 1)],
&dI_ju8[DM2_FLASH_MAL_FUNC_IND_LAMP - (START_J1939U8BIT +
1,

&dI_ju32[DM2_SPN - (START_J1939U32BIT + 1)],

&dI_ju8[DM2_FMI - (START_J1939U8BIT + 1)],
&dI_ju8[DM2_SPN_CONV_METHOD - (START_J1939U8BIT + 1)],
&dI_ju8[DM2_OC - (START_J1939U8BIT + 1)]);

} while (retVal == RET_SERVICE_BUSY);

1
#endif
}

Once this is enabled, the SDK will capture the new DM packets and store them in the DB. The TouchGFX user can access

them from the DB as described in the previous section.

J1939 DM1 API Configuration

The below API support has been enabled in the J1939 file to be get the DM messages.

[£] main.c [g) J1939.c 53 [g Bluetooth,_PI...
__AI43@ DM _REQUEST _

%5 Debug [ Project Explorer 53 = B [g gen_pgn.c

312 #ifdef

4 [[]] AM30_Project_Integration (ir
qbb Binaries
[n) Includes
&3 Core
(3 Drivers
2 Middlewares
4 (3 TouchGFX

return(RET_EVENT_NO_RESSOURCE);

#endif
while (1) {

/* do j1939 task */
#if (J1939_CAN@_ENABLE == PS_ENABLE)
j1939CommTask(@);

>

[n] j1939_dataty... [€) 11939View.cpp

if (j1939EventRegister DIAGNOSTIC_REQUESTED PGN(diagnosticRequest) != RET _OK) {

v & App i’ 2 #endif
(% assets 3
(= config #if (J1939_CANL_ENABLE == PS_ENABLE)
s enarated j1939CommTask(1);
el #endif
4@qu /* Check for the DM message to be sent =/
(= include if (1 == pv.send_j1939_can@_dml)
4 (= src

(= alarmascr_screen
(= alarmbscr_screen
(Z= ambblink_screen
(= ambnxt_screen
(= ambsta_screen
= ble_screen

(Z camera_screen
(& can_screen

(= can2_screen

pv.send_j1939_can@_dml = 0;

if (1 == pv.send_j1939_canl_dml)

pv.send_j1939_canl_dml = @;
}
if (1 == pv.send_j1939_cane_dm2)
= canxt_screen
(&= ci_screen
(= common
(= dout_screen

pv.send_j1939_can®_dm2 = @;
3

J1939 Sample Configuration

j1939RequestPgn(@, J1939_PGN_DM1,

j1939RequestPgn(l, J1939_PGN_DM1,

j1939RequestPgn(@, J1939_PGN_DM2,

pv.jcan@_dest_address);

pv.jcanl_dest_address);

pv.jcan@_dest_address);

*J1939 Module

/
/¥ #define J1939_CANO_CLAIM_ADDRESS 23
* J1939 Platform service (PS_ENABLE) / Disable(PS_DISABLE) Macros  #define J1939_CAN1_CLAIM_ADDRESS 85
*/ /¥
#define SDK_SERVICE_J1939 PS_ENABLE //PS_DISABLE *J1939 ADDRESS CLAIM_DYNAMIC will search address when set to
#if ((SDK_SERVICE_J1939 == PS_ENABLE) && 1, Fixed =0
(SDK_SERVICE_FDCAN == PS_ENABLE)) */

#undef SDK_SERVICE_FDCAN
#define SDK_SERVICE_FDCAN PS_DISABLE
#endif

#define J1939_CANO_ADDRESS_CLAIM_DYNAMIC 1
#define J1939_CAN1_ADDRESS_CLAIM_DYNAMIC 1
/*
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#if (SDK_SERVICE_J1939 == PS_ENABLE) *J1939_ADDRESS_CLAIM_NEXT_ADDRESS When dynamic set to 1,
! search will starting from

* J1939 Task Periodicity 100ms this value and up

*/ */

#define PS_J1939_TASK_TIMEOUT 100 #define J1939_CANO_ADDRESS_CLAIM_NEXT_ADDRESS 80
/¥ #define J1939_CAN1_ADDRESS_CLAIM_NEXT_ADDRESS 90
*J1939 Task Priority /¥

* osPriorityNone = 0, *J1939_CANO_BITRATE will be between 0/250/500/1000
* osPriorityldle = 1, */

* osPriorityLow = 8, #define J1939_CANO_BITRATE 250

* osPriorityLow1 = 8+1, #define J1939_CAN1_BITRATE 250

R /¥

R * J1939 ENABLE/Disable DMx

* osPriorityISR = 56, */

* osPriorityError = -1, #define EMTOS_J1939_DM1 PS_ENABLE

* osPriorityReserved = 0x7FFFFFFF #define EMTOS_J1939_DM2 PS_ENABLE

*/ #define EMTOS_J1939_DM3 PS_ENABLE

#define PS_J1939_TASK_PRIORITY osPriorityldle /#define EMTOS_J1939_DM11 PS_ENABLE

/¥ /¥

*J1939_CLAIM_ADDRESS *J1939 Set number of PGN'S to receive and transmit

*/ */

#define J1939_CLAIM_ADDRESS PS_ENABLE #define CANO_NUMBER_PGNS_RX 17u

* #define CAN1_NUMBER_PGNS_RX 3u

* State BLE J1939 Debug data #define CANO_NUMBER_PGNS_TX 1u

*/ #define CAN1_NUMBER_PGNS_TX 1u

#define BLE_J1939_DEBUG_DATA PS_ENABLE /¥

#define J1939_CANO_ENABLE PS_ENABLE *J1939 Set COB handlers

#define J1939_CAN1_ENABLE PS_ENABLE */

/¥ #define CANO_CO_COB_COUNTS 35u
*J1939_CLAIM_ADDRESS will be between 0 to 255 #define CAN1_CO_COB_COUNTS 21u

*/ #endif /SDK_SERVICE_J1939

Through put module

The User would be able to use the below functionalities of the through put module via the DB variables and configuration
file.

Through put module Enable/Disable

The SDK provides the user the ability to enable/disable the Through put functionality by modifying the default configuration
file. Please see section Through put Sample Configuration.

No Variables Default State Descripti
1 THROUGH_PUT_SERVICE @ PS_ENABLE PS_ENABLE PS_ENABLE: Enables the Through put module in the SDK.
PS_DISABLE PS_DISABLE: Disables the Through put module in the SDK.

Through put maxAl 430 SDK Statistics

The user can also get the absolute time that the task has been executing (the total time that the task has been in the
Running state), and the percentage time that shows essentially the same information but as a percentage of the total
processing time rather than as an absolute time, for every Tasks during runtime using the below DB variables.

Field ID Permission Size Description Comments

KEYPAD_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for keypad task
DIO_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for digital output task
CI_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for configurable inputs task
POWERMODE_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for power mode task
LIGHT_SENSOR_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for light sensor task
WARNINGLIGHT_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT time for warning lights task
LED_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for led task
POWER_MONITOR_ABSTIME | DBu32 READ 4 Absolute time (AT) Variable used to get the AT for power monitor task
USB_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for USB task
DEFAULT_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for default task
BLUETOOTH_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for Bluetooth task
RTC_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for RTC task
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SW_TIMER_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for SW timer task
CAMERA_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for camera task
EEPROM_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for EEPROM task
WATCHDOG_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for watchdog task
LCD_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for LCD task
CAN_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for CAN task
J1939_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for J1939 task
TOUCHGFX_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for Touchgfx task
J1939CTRL_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for J1939 control task
IDLE_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for idle task
USERTASK1_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for user task 1
USERTASK2_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for user task 2
USERTASK3_ABSTIME DBu32 READ 4 Absolute time (AT) Variable used to get the AT for user task 3

Field ID Permission Size Description Comments

KEYPAD_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for keypad task
DIO_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for digital output task
CI_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for configurable inputs task
POWERMODE_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for power mode task
LIGHT_SENSOR_PERTIME DBu8 READ 4 Percentage time (PT) @ Variable used to get the PT for light sensor task
WARNINGLIGHT_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT time for warning lights task
LED PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for led task
POWER_MONITOR_PERTIME | DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for power monitor task
USB_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for USB task
DEFAULT_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for default task
BLUETOOTH_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for Bluetooth task
RTC_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for RTC task
SW_TIMER_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for SW timer task
CAMERA_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for camera task
EEPROM_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for EEPROM task
WATCHDOG_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for watchdog task
LCD_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for LCD task
CAN_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for CAN task
J1939_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for J1939 task
TOUCHGFX_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for Touchgfx task
J1939CTRL_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for J1939 control task
IDLE_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for idle task
USERTASK1_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for user task 1
USERTASK2_PERTIME DBu8 READ 4 Percentage time (PT) | Variable used to get the PT for user task 2
USERTASK3_PERTIME DBu8 READ 4 Percentage time (PT) = Variable used to get the PT for user task 3

The below code snippet shows a sample code to get the abs time and percentage time from the DB.

uint32_t throughput;
Count_val++;
if( 50 <= Count_val)

Count_val = 0;

throughput = 0;

Get_DL(KEYPAD_ABSTIME, (uint8_t *)&throughput);
throughput = 0;

Get_DL(KEYPAD_PERTIME, (uint8_t *)&throughput);
throughput = 0;

Get_DL(DIO_ABSTIME, (uint8_t *)&throughput);
throughput = 0;

Get_DL(DIO_PERTIME, (uint8_t *)&throughput);
throughput = 0;

Get_DL(CI_ABSTIME, (uint8_t *)&throughput);

throughput = 0;

Get_DL(CI_PERTIME, (uint8_t *)&throughput);

throughput = 0;

Get_DL(POWERMODE_ABSTIME, (uint8_t *)&throughput);

throughput = 0;

Get_DL(POWERMODE_PERTIME, (uint8_t *)&throughput);

throughput = 0;

Get_DL(LIGHT_SENSOR_ABSTIME, (uint8_t *)&throughput);

throughput = 0;

Get_DL(LIGHT SENSOR_PERTIME, (uint8_t *)&throughput);

throughput = 0;

Get_DL(WARNINGLIGHT ABSTIME, (uint8_t *)&throughput);

throughput = 0;

Get_DL(WARNINGLIGHT PERTIME, (uint8_t *)&throughput);
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Through put stm32CubelDE Statistics

To be able to get the run time
statistics from the stm32CubelDE, the

user needs to select window at the F
bottom of the IDE:

ile Edit Source Refactor Navigate Search Project Rgn

Brl@ ®- Q- minidig-a8~[dTo-
{5 Project Explorer 3 S Y 8 2 0O
> [ powermode_screen A

> [= pwrmntr_screen
> (= redblink_screen

> (= rednxt_screen
ToufRGFX7guy src/thrput_screen] THRPUTView.cpp - STM32CuUbelDE
arch] Project Run Window Help
@~ 69 v (6 NewWindow ® - wE[H-5 oo
== Ednor ? #m32n743itcs [ Datalayerh [ THRPUTM:
Appearance % Get_DL(CAN_ABSTIME, (uint8_t *)&throjgl
‘Show View > |G Build Analyzer qu
Perspective > (@ Build Targets
2 |
Navigation > @ GiGhProjects FZU%'
. B Console Alt+Shift+Q, C i
Then select, ShOW V|eW, Othel’ Preferences S
= Include Browser
5= Outline Alt+Shift+Q, O thlol
4 Problem Details r17
[2! Problems Alt+Shift+Q, X
{5 Project Explorer th g‘
r.|a
[T] Properties
4 Search Alt+Shift+Q, S
SFRs b
== Static Stack Analyzer i
| Tasks
— “ybtl
Other... Alt+Shift+Q Qo
TOUCHGFX PTIME.invalidate();
[ Show View =] X
[type filter text |
& SFRs ~
5 Signals
€3 Trace Control
. (x)= Variables
Finally, select FreeRTOS, . 5 Device Configuration Too
. v [ FreeRTOS
then FreeRTOS Task List. 89 FreefToS Queues
&® FreeRTOS Semaphores
&9 FreeRTOS Tosk List
&2 FreeRTOS Timers
) (& Help
) @ Make
) B SWY
) (= ThreadX
> (= Version Control (Team) v
Name Priority (Base/...  Start of Stack Top of Stack State Event Object
When the user runs your v P )
: f Camera ”n 0x24006560 0x24006cac <...  DELAYED
appllcatlon’ the USGF ShOUId EE_Service ”n 0x24002228 0x24002a04 <...  DELAYED
see the run time statistics as e 0/0 0x24000580 0x24000924 <I.. RUNNING
fOIIOWS J1939Control 11 0x24007740 0x24007ead <...  DELAYED
J1939Task ”n 0x24006dd0 0x24007524 <...  BLOCKED 0x2400alec <...
Keypad 171 0x24002c50 0x240033ac <...  SUSPENDED
LCD ”n 0x24003f68 0x240046cc <...  DELAYED
PM n 0x240048d8 0x2400503c <...  DELAYED
RTC 1”1 0x240035f8 0x24003d4c <...  DELAYED
SWTimer ”n (0x24005248 0x240059ac <...  DELAYED
ThroughPut 71 0x24007fb0 0x24008724 <...  DELAYED
Tmr Sve 2/2 0x240009e0 0x24001164 <T... BLOCKED TmrQ
1ICR Candira 171 M IANNSIEN NIANNRLA ~ NEI AVEN

Through put Sample Configuration

o

181
182
183
184
1R85
Min Free Stack Run Time (%)
N/A 0%
N/A 0%
N/A R
N/A 0%
N/A <1%
N/A 0%
N/A 0%
N/A 0%
N/A 0%
N/A 0%
N/A <1%
N/A 0%
N/A noL

Page 111 of 155



maxinmatrecc Software Department Revision: 3.2 | Date: 05-Sep-23 maxAl 430 SDK Manual

*

* Through Put Service

*

/¥

* Through Put service (PS_ENABLE) / Disable(PS_DISABLE) Macros
*/

#define THROUGH_PUT_SERVICE PS_ENABLE

#if (THROUGH_PUT_SERVICE == PS_ENABLE)

#endif /THROUGH_PUT_SERVICE

Application Details

The maxAl 430 SDK S/W release package includes a sample application per module which demonstrates the functionalities
of the modules and can be used for reference by the user to understand how to interact with the SDK.

It also includes a graphical demo application which can be used as a reference to understand how to use multiple modules
in a single application and tie them to various graphical Ul elements that are available in the touch GFX screen.

Sample Application Project Details

This sample application per module gives you a walk-through of the test procedure for each module available. The sample
application can be used as a basis to understand what functionalities are available in each module and how the user can
interact with the individual modules.

This section includes a brief description about sample application user interface and the minute details of each module,
which includes module description, module screen navigation and the test procedures.

Introduction

To open the sample application project please follow the same procedure followed to open the blank project file as described
in Section 3.

Once you have successfully -»
compiled and flashed the Sample  INTEGRATION TEST
project on the Al430 hardware, - -
you can reboot the hardware to =iy R B .

run the application. ;

Initially after the device is turned =
ON, A Home Screen will be ) ==
displayed on the LCD screen
which contains the list of all the
available modules. The Home
Screen sample image is given as
follows:

Home Screen Navigation

In the Home Screen you can find the list of all the modules available in the Al430 SDK i.e., Keypad, Light Sensor, Power
Monitor, RTC, EEPROM, LCD, Digital o\p, WLT, USB, SW Timer, Config input, LED, BLE, Camera, Power Mode, J1939,
Flash, through put.

Along with the modules there are four key navigators (i.e., Previous, Next, Enter, Back) which will allow the user to move
front, back, up and down, enter into a specific module and exit from the specific module. The four key navigators are
operated using the four built-in buttons, which are located at the bottom end and are represented as Key1, Key2, Key3, and
Key4 respectively. Each button has a specific functionality which is mentioned in below table.

Page 112 of 155



maximarecc

Software Department

Revision: 3.2

Date: 05-Sep-23

maxAl 430 SDK Manual

Button Name
Key 1

Functionality
Go to Previous

Button Name
Key 3

Functionality
Enter/Select

Key 2

Go to Next

Key 4

Back

Keypad Module

The keypad module sample application is shown in the next

screen:

Module Navigation

e

Keypad Functionality

Module Description

This Keypad module is basically designed to test the
functioning of all the four keys present on the device. The
testing can be done for each key (i.e., All the four keys) to
check whether it’'s working properly based on their specific

functionality.

To go to the Keypad module, In the Home Screen navigate to the keypad module using Key 1 and Key 2 and then select
the keypad using Key3 i.e., Enter, which will take you to Keypad Functional screen.
On this Screen you will find four Keypad options i.e., Keypad1 to Keypad4. Each Keypad consists of two Blocks below
them, where one block is used for short press test update and the other Block is used for long press test update.
Short Press denotes a single click on the key.
Long Press denotes click and hold the key.

Uik -
TIPS -/~

Module Test Procedure

Test Case
KeyPad 1

KeyPad 1

KeyPad 2

KeyPad 2

KeyPad 3

KeyPad 3

KeyPad 4

Keypad Action

Short Press

Long Press

Short Press

Long Press

Short Press

Long Press

Short Press

Description

This key is used to turn
ON the Backlight which
are present on the keys
This key is used to turn
OFF the Backlight which
are present on the keys
This is specifically used
to check whether the key
is

functioning properly.

This is specifically used
to check whether the key
is

functioning properly.

This is specifically used
to check whether the key
is

functioning properly.

This is specifically used to
check whether the key is
functioning properly.

This is specifically used to
check whether the key is
functioning properly.

Test Procedure

Click on key1 and check if the
light on all the keys turns ON.

Click and Hold Key1.

Then check if the light on all the
keys turns OFF.

Click on Key2 and then check if
the short press block below
key?2 gets highlighted

Click and Hold on Key2.Then
check if long press block below
key?2 gets highlighted

Click on Key3 and then check if
the short press block below
key3 gets highlighted

Click and Hold on Key3.Then
check if long press block below
Key3 gets highlighted

Click on Key4 and then check if
the short press block below key4
gets highlighted

Results
Light on the button Glows

Light on the button Turns OFF

Keypad?2 Short press block
present on the LCD will be
Highlighted

Long press block present on the
LCD will be Highlighted

Short press block
present on the LCD will be
Highlighted

Long press block present on the
LCD will be Highlighted

Short press block present on the
LCD will be Highlighted
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KeyPad 4 Long Press This key is used to Exit =Click and Hold on Key3.Then Back/Exit
from the Keypad check if the
Functionality Screen exited from
screen and go to Home Keypad functionality
Screen and goes to Home screen.

Light Sensor

The light sensor module sample application is shown in the below screen,

Light Sensor Module

The Light Sensor module sample application is shown in

the next screen: Module Description

The light sensor module is basically designed to test the Light
intensity which is observed by providing external light on to
the light sensor which is present on the bottom right corner of
Light Sensor Test ; the deVICG

Select Conversion Time :

PO

100 800

Select Converslon Mode :

i | s =

Module Navigation

To go to the Light Sensor test screen, from Sample application screen navigate to the Light Sensor block using the Key1
and Key2. And then using Key3 enter into the Light Sensor test. This screen consists of three main divisions, they are
Conversion Time, Conversion Mode, and LS value. Where, Conversion Time: There two conversion time supported by the
SDK are:

This time ranges are used to give the sensor outcome based on the specified range.

Conversion Mode: There are three different modes supported by the SDK. They are:

LS Shutdown Sindle Shot Mode

LS Value: LS value is the Light Sensor value which is calculated and updated based on two factors they are:
1) The external light which is provided at the light sensor that is located at the bottom right corner of the device.
2) Conversion Time and Conversion Mode

Module Test Procedure

Conversion Conversion Description Test Procedure Results

Mode Time

LS Shutdown 100 This functionality is used Using Keyl navigate to LS value will be 0 as this is in
to Shutdown the light Conversion time 100 then Use Shutdown mode.
sensor for Key3 (Enter) to set.
100ms Then again using Key1, select

LS shutdown mode and set
using Key3 (enter). Now provide
the external light on the Sensor
and check the

result.
LS Shutdown 800 This functionality is Using Key1 and Key2 navigate LS value will be 0 as this is in
used to Shutdown the @ to Conversiontime 800 then Use Shutdown mode.
light sensor for Key3

800ms.
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Single Mode 100
Conv.

Single Mode 800
Conv.

Cont Mode 100
Conv.

Cont Mode 800
Conv.

This functionality is

used provide the LS
value for one single
time after 100ms.

This functionality is

used provide the LS
value for one single
time after 800ms.

This is functionality is
used to continuously
update the LS Value for
every 100ms.

This is functionality is
used to continuously
update the LS Value for
every 800ms.

(Enter) to set. Then again using
Key1, select LS shutdown mode
and set using Key3 (enter). Now
provide the external light on the
Sensor and check

the result.

Using Key1 navigate to
Conversion time 100 then Use
Key3 (Enter) to set.

Then again using Key1 and
Key?2 select Single Mode Conv.
mode and

set using Key3 (enter). Now
provide the external light on the
Sensor and

check the result

Using Key1 and Key2 navigate
to Conversion time 800 then use
Key3

(Enter) to set. Then again using
Key1l and Key2 select Single
Mode Conv.

mode and set using Key3
(enter). Now provide the external
light on the

Sensor and check the result
Using Key1 and Key2 navigate
to Conversion time 100 then use
Key3 (Enter) to set. Then again
using Key1 and Key2 select Cont
Mode Conv.

mode and set using Key3
(enter). Now provide the external
light on the

Sensor and check the result.
Using Key1 and Key?2 navigate in
Conversion time to 800 then use
Key3 (Enter) to set. Then again
using Key1 and Key2 select Cont
Mode Conv. mode and set using
Key3 (enter). Now provide the
external light on the Sensor and
check the result.

LS value will get updated once
after 100ms of

external light is being projected
on to the sensor.

LS value will get updated once
after 800ms of

external light is being projected on
to the sensor.

LS value will get updated for every
100ms based on

the external light projected on the
sensor.

LS value will get updated for every
100ms based on

the external light projected on the
sensor.

maxAl 430 SDK Manual

Power Monitor
Module Description

This Power Monitor test is basically used to provide the battery level and
ignition status updates

The power monitor module sample application is
shown in the next screen:

& D3

Power Monitor Test

IGN STATE 12083.00

BAT_LEVEL
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Module Navigation

To go to Power Monitor Test screen, from Sample Application Screen navigate to Power Monitor block using Key1 and
Key2, then by using Key3 enter into the Power Monitor Test Screen In Power Monitor Test screen there are 2 blocks

available they are:

lanition State | IGN STATE Batterv Level | BAT LEVEL

Module Test Procedure

Test Case Description
IGNITION This functionality is used
STATE for testing whether the
external device supply is
ON or OFF.
BATTERY This functionality
LEVEL updates the battery level
of the device.
RTC

The RTC module sample application is shown in the

next screen:

D

RTC TIME

Module Navigation

Test Procedure

For checking ignition value,
the user will need to provide
some external supply. And
then by using Key1 navigate
to IGN_STATE and then click
on Key3 to test

Using Key1and Key2
navigate to BAT_LEVEL

then click on Key3 (Enter).
Now check the result that is
displayed at the blank space.

Results Units
If the external supply -
provided is turned On then it

will give ON or else OFF

The battery level of the mv
device will be displayed.

Module Description

RTC is the real time clock which supports the RTC

alarms.

configuration for the Al430 board and also supports two

To go to RTC, from “Sample Application” navigate to RTC using key1 and Key2 then click on key3 to enter into RTC

screen.

RTC has the three blocks as given below:

RTC Time ALARM A ALARM B

RTC Time

ALARM_A

ALARM B
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The RTC screen consist of HR:
MIN:SEC: WKDAYS:DD:MM: YY
blocks which is used to set the Hour’s,
Minutes, Seconds, Weekdays, Date,
Month, Year respectively using the
Key1 and key4 Short Press. And to
display it on the main Screen of RTC
long press Key4.

Module Test Procedure

Test Case Description

RTC Time This functionality is used
to set the time of the
device.

ALARM_A This functionality is used
to set alarm on
device.

ALARM B This functionality is used
to set alarm on
device

The ALARAM_A screen is
routed by selecting ALARAM_A
from RTC main screen. This
screen consists of
HR:MIN:SEC:WK_DAY, which
are again for Hour’s, Minutes,
Seconds, Weekdays
respectively and can be set
using the Key1 and key4 Short
Press.

And there is an empty block
available below which Displays
ALARM_OCCURED message
when ALARM_A is triggered in
the platform.

Test Procedure

key3.Now in the Sub

Using keyl navigate to RTC
Time block and then enter using

The ALARAM_B screen is routed by selecting
ALARAM B from RTC main screen. This
screen consists of HR: MIN:SEC: WK_DAY,
which are again for Hour’s, Minutes, Seconds,
Weekdays respectively and can be set using
the Key1 and key4 Short Press. And there is
an empty block available below which
Displays ALARM_OCCURED message when
ALARM_B is triggered in the platform.

Results

The updated time will be displayed
on the screen.

Screen, by using Key1 set all the
required details then by a short
press on key4 you can set the
time and later give a long press
exit from the present screen and
go to RCT main screen.

Using key1 navigate to Alarm_A
block and then enter using
key3.Now in the Sub

Screen, by using Key1 set all the
required details and then by a
short press on Key4 set the
alarm.

Using key1 navigate to Alarm_B
block and then enter using
key3.Now in the Sub

Screen, by using Key1 set all the
required details and then by a
short press on Key4 set the
alarm.

When the alarm gets triggered in the
platform the empty

Block under ALARM_A will

Display ALARM_OCCURED
Message.

When the alarm gets triggered in the
platform then the empty

Block under ALARM_B will

Display ALARM_OCCURED
message.
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LCD

The LCD module sample application is shown in the

next screen:

& D3

LCD TEST

Brightness Value :

Module Navigation

Module Description

LCD functionality is basically designed to check if the screen

is functioning properly. The verification is done based on two
factors one is by turning ON and OFF the screen and the other
by increasing or decreasing the brightness of the screen.

To go to LCD test, from “Sample Application” screen select LCD using Key1 and Key2 and later enter into the LCD Test
Screen by using Key3. In the LCD Test there is a session which is used to update the brightness value of the display.

Module Test Procedure

Test Case Keypad Action
Brightness Increase
Value

Brightness Decrease

Value

LCD -
ON\OFF

Digital Output

Description

This  functionality is
used to increase the
brightness of the
Device

This  functionality is
used to decrease the
brightness of the
Device

This functionality is
used to Turn ON/OFF
the LCD Screen.

The digital output module sample application is shown

in the next screen:

Test Procedure

Click
key1(Brightness+) and
check the results

Click on
key2(Brightness-) and
check the results

Click on the ON\OFF
button given on the
LCD Screen.

on

Results

The brightness value
would increase from
the previous value

The brightness value
would decrease from
the previous value

The LCD display will
turn ON in case of ON
and Turn Off in case of
OFF.
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Module Description

There are two digital pins in the device Digital High and Digital Low. N { - I -
This Digital Output module is used to set this pin values

Selected Digital Output :

High Side Low Side

Status ON Status OFF

Module Navigation

To go to the Digital Output screen, from “Sample Application” Screen select Digital Output using Key1 and Key2, then
enter the Digital Output screen using key3.0n the Digital output screen there are 4 blocks they are as given below:

Hiah Side Status ON Status OFF

_ Mode High pin Low pin
There are three configurable Hich sid 1 0
modes available in Digital output 181 s1ce
they Low side 0 1
Open Drive 0 0
Module Test Procedure
Test Case Description Test Procedure Results
Status Off This functionality is used Using Key1 and Key2 navigate The system will go to Open Drive
to set the system into to tatus OFF block and click on state which means the high pin and
Open Drive configuration Key3. Now check the results. low ping will be low.
mode.
Status ON This functionality is used Using Key1 and Key2 navigate The pin status gets updated

to set the Digital Output to Status OFF block and click on = according to previous state.
pin state to the previous Key3. Now check the results.

state which was present

before the system was

set as OFF status.

High Side This is used to show This will be tested along with High side block in the display will get
what pin state the system status ON/OFF. highlighted and the high pin will be 1
is operation on at and low pin will be 0.
present.

Low Side This is used to show This will be tested along with Low Side block in the display will get
what pin state the system status ON/OFF. highlighted and low pin will be 1 and
is operation on at high pin will be 0.
present.
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Warning Light

The Warning light module sample application is

shown in the next screen:

& D3

Warning Light

WiBs  fwios

Module Navigation

Module Description

As the name suggest the warning light module is used to

WI20.

provide warning signals form the device. There are a total of 20
warning signals available in our device which are from WI1 to

To go to Warning light, from “Sample Application” screen navigate to WTL using Key1 and Key2 then enter into the warning
light screen using Key3.In the warning light screen there are 20 functionalities available for all the 20 warning lights and it
is shown in the below image. The User can use Key1 and Key2 to navigate to any one of the warning lights then by clicking
on Key3 user can redirect to the next Screen.

Sub Screens

Warning light consists of three sub
screens based on the functionality;
each screen description is explained
briefly below: Sub Screen_1(Warning
light screen2): After selecting one of
the warning light the second screen will
be opened, in this screen there will be
two blocks available they are as given
below:

ON/OFF BLINK

ON/OFF

PWM Screen: When ON/OFF button
from Screen 2 is selected the PWM

Screen will be displayed.
This screen provides the update as to whether
the warning light is ON or OFF.

e

Warnin gLight-01

oL

Sub Screen_3(BLINK): This screen is
displayed when the user Selects
BLINK option in Screen2.This screen
provides the update whether the Blink
option is ON or OFF and also at what
range warning lights are made to blink.

@1

BLINK WLO1
ON

1000
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Module Test Procedure

Test Case Description Test Procedure Results Range
ON/OFF This functionality is used Using Keyl and Key2 Warning light status and its
to turn ON/OFF the navigate to ON/OFF then click PWM value will be updated
warning lights on the on Key3. Now it enters to on PWM screen.
device. PWM screen where using (0-100)
Key1(ON/OFF) we can turn
ON or OFF the warning lights,
and also, by using Key3 and
Key4 we can increase or
decrease the brightness of the
warning lights.

BLINK This functionality is used From main screen, select The selected warning light
to blink the which warning light must blink =~ will blink at the specified
warning lights next choose BLINK using speed.

Key1 and Key2 then enter Sub (0-65535)

Screen_3 using Key3.Then
user can set the

BLINK to ON or OFF mode
using Key1 and set the

Blink speed using Key2 and
Keya3.

USB

The USB module sample application is shown in the USB Module Description

next screen:
The USB module is basically designed to provide an interaction
& o 3 between the specific modules and the Connected USB device.
This module is implemented using two functionalities, they are
USBTESTING 4 as given below:

Send Pckt

et USB GUI Terminal USB Send/Recv

USB GUI TERMINAL

The USB terminal functionality is used to connect the maxAl 430 PC Tool and configure the device but passing the
commands like START, STOP, ECU Reset, Common identifier and memory address.

GUI Module Navigation

This test is done in maxAl SDK Debug Terminal which is Select the following menu and click on [Settings]
present in the system that is externally connected to the
device
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} , - 9 —— Serial port settings x
|f ECUReset ReadE [ Port configuration
Por com12 v =i
Log File Cancel
| | | Change
DatalayerlD |0 [3 [START_usBIT Buffer | | | r Writg “Ier:
Address o s Size [ Buffer | | | Read
Send 2 Herodeoma e ]
Module Test Procedure (Main Form)
Test Description  Format Test Procedure Results Permission
Case
Start Used to send Click on [Start] to submit  if communication start Write
a start a communication start command is recognized a
message to command. Popup will confirm it.
open Command breakdown: iy %
communicati Frame[0]=Mode=0x80 S P——
on to GUI Frame[1]=DestAddress=
terminal 0x60 Ce=1
Frame[2]=ToolAddress=
OxF1 Response
Frame[3]=Size=0x01 breakdown:
Frame[4]=SID=startCO  Frame[0]=Mode=0x80
M=0x81 Frame[1]=DestAddress=0x60
Frame[5]=CheckSum=0 Frame[2]=ToolAddress=0xF1
x53 Frame[3]=Size=0x03
Frame[4]=SID=startCOM+0x40
=0xC1
Frame[5]=VersionHi=
0x00
Frame[6]=VersonLo=0
x12
CheckSum=0xA7
Stop Used to send Click on [Stop] Click on [Stop] to submit communication to terminal is Write
a stop to submit a acommunication stop closed.
message to communication command. Communics tion X
close stop command  Command breakdown:
communicati Frame[0]=Mode=0x80 W s
on to GUI Frame[1]=DestAddress=
Terminal 0x60

Frame[2]=ToolAddress=
OxF1
Frame[3]=Size=0x01
Frame[4]=SID=endCOM
=0x82
Frame[5]=CheckSum=0
x54

Frame[0]=Mode=0x80
Frame[1]=DestAddress=0x60
Frame[2]=ToolAddress=0xF1
Frame[3]=Size=0x03
Frame[4]=SID=endCOM+0x40=
0xC2

Frame[5]=CheckSum=

0x96
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Comm
on
Identifi
er

Addre
ss

This button is
used to reset
controller
board.

This
functionality
is used to
reference a
specific
module data
layer ID

This
functionality
is used to
reference a
memory
address to
read/write a
memory
section area.

Click on [ECU
reset]

Click on [ECU reset]
Command breakdown:
Frame[0]=Mode=0x80
Frame[1]=DestAddress=
0x60
Frame[2]=ToolAddress=
OxF1
Frame[3]=Size=0x01
Frame[4]=SID=ECUrese
t=0x11
Frame[5]=CheckSum=0
xE3

Data By Common
Set a Data layer ID
number and click [Read]
Frame[0]=Mode=0x80
Frame[1]=DestAddress=
0x60
Frame[2]=ToolAddress=
OxF1
Frame[3]=Size=0x03
Frame[4]=SID=readData
Cl=0x22
Frame[5]=ValueHi=XXX
X

Frame[6]=ValueLo=XX
XX
Frame[5]=CheckSum=0
xSS

Set a Data layer ID
number and click [Write]
Frame[0]=Mode=0x80
Frame[1]=DestAddress=
0x60
Frame[2]=ToolAddress=
OxF1
Frame[3]=Size=0x03
Frame[4]=SID=readData
Cl=0x2E
Frame[5]=ValueHi=XXX
X
Frame[6]=ValueLo=XX
XX

Frame[5]=CheckSum=0
xSS

The system will go to reset Write

mode to restart

Identifier
The specified data
layer ID will be gotten and
displayed.
Frame[0]=Mode=0x80
Frame[1]=DestAddress=0x60
Frame[2]=ToolAddress=0xF1
Frame[3]=Size=0x0X
Frame[4]=SID=+Resp=0x62
Frame[5]=1stValue=XX
Frame[6]=2ndValue=XX
Frame[N]=CheckSum=0xSS

Read

The specified data Write
layer ID will be set and

updated.

Frame[0]=Mode=0x80
Frame[1]=DestAddress=0x60
Frame[2]=ToolAddress=0xF1
Frame[3]=Size=0x0X
Frame[4]=SID=+Resp=0x6E
Frame[5]=1stValue=XX
Frame[6]=2ndValue=XX

Frame[N]=CheckSum=0xSS

Data by Memory Address

Set a memory address
and length to get a
buffer from controller,
click:

[Read]
Frame[0]=Mode=0x80
Frame[1]=DestAddress=
0x60
Frame[2]=ToolAddress=
OxF1

Memory address

section will be displayed.
Frame[0]=Mode=0x80
Frame[1]=DestAddress=0x60
Frame[2]=ToolAddress=0xF1
Frame[3]=Size=0x06
Frame[4]=SID=+Resp=0x63
Frame[5]=1stValue=XX
Frame[...]=2ndValue=XX
Frame[N-1]=2ndValue
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Frame[3]=Size=0x06 Frame[N]=CheckSum=0xSS
Frame[4]=SID=readData

Cl=0x23

Frame[5]=ValueHi=XX

Framel...]=ValueLo=X

X

Frame[N-1]=ReqSize

Frame[N]=CheckSum=0

xSS
Open Communication Data to Controller
Send  This Type “80 60 F1 03 22 00 This command will request a Read
functionality 01 F7” and Click [Send]  Data layer variable:
is used to “WARNING_LIGHT_01_STATE
send any " also is possible to copy/paste
typed data other commands from
SEX/ASCII to terminal to use as reference to
controller type other commands.

USB Functionality

This USB functionality is used to check if the packet sent from the external device is received.

.71 The packet which is sent from externally connected device is in Hexadecimal format which is received
QUIGK -7 in string format to controller.
TIPS i

Module Navigation

To go to USB Testing screen, from “Sample Application” screen navigate to USB block using Key1 and Key2, then enter
into USB screen using Key3. In the USB Testing screen there are two functionalities available they are

Send Pckt Rx Pckt

Module Test Procedure

Test Case Description Test Procedure Expected Results
Send Pckt This functionality is used When the packet is transferred Sent packet data will be updated.
to display the packet from the USB terminal it will be
which has been sent updated at the Send Pckt space
form the USB terminal
RX Pckt This functionality is used When the packet is transferred Received packet data in String form
to display the packet from the USB terminal it will be
which has been updated at the Send Pckt space
Received from the USB
terminal

Software Timer

The USB module sample application is shown in the
next screen:

Module Description

The software timer is mainly designed to interact with the timer
module. This will be consisting of timer reset, timer trigger and
also to read the current timer counter value. There are a total of
six timers available from Software Timer1 to Software timer6.
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R

Software Timer Test

SW Timer 1 SW Timer 2 SW Timer 3

\ SW Timer 4 | | SW Timer 5 | | SW Timer 6
8)

Module Navigation

To go to Software Timer, from “Sample Application” screen navigate to Software Timer Using Key1 and Key?2, later click on
Key3 to enter to Software Timer Test screen. In this screen there will be six blocks available which are used for six different
timers.

Sub Screen

Sub Screen_1: From Software test screen when a timer is selected it will be redirected to Sub Screen_1 which has a
name of the related Timer number. In this screen there are two blocks available they are:

& D3

SWTIMER _1

& D3

SWTIMER_1

Single Shot Cont Shot Inactive

Module Test Procedure

Test Case Keypad Action Description Test Procedure Expected Results
Single/ Short Press This functionality is used to User can navigate to the Timer gets stopped
Inactive stop the timer timer using Key1(NEXT)

or Key2(PREVIOUS)
and can select the any
one timer by pressing
Key3(ENTER), user can
go back to previous
screen using
Key4(BACK). Once the
user navigates to the SW
Timer 1, and press the
Key3(ENTER),

SWTIMER1 GUI Screen
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appears, where user can
set the timer according to
the requirement.

Continuous/  Long Press This functionality is used to = User can navigate to the = Timer will be started.
Active set single shot timer and timer using key1(NEXT)
inactive state. or key2(PREVIOUS) and

can select the any one
timer by pressing
key3(ENTER), User can
go back to previous
screen using  Key4
(BACK). Once the user
navigates to the SW
Timer 1, and press the
key3 (ENTER),
SWTIMER_1 GUI screen
appears, where user can
set the timer according to
the

requirement.

Configurable Inputs

The next screen shot shows the configurable input
screen:

Module Description

The Configurable input are basically designed to configure the
various input channels and then read the latest Configurable

ew Input values according to the initial configuration done. The
Configuration Input Test , channels which are available for configuring are voltage, current,
Al1 Value AI2 Value AI3 Value resistance, digital STB, digital STG, resistance, and frequency.
The maxAl 430 supports 6 configurable inputs.
A

Al4 Value AlS Value Al6 Value

N e | e | B

Module Navigation
To go to configurable Input, from “Sample Application” screen navigate to Config Input block using Key1 and Key2, now
using Key3 enter to Configurable Input Test Screen. In Configurable Inputs test screen, there are six blocks available which

has six Al values from Al1 Value to Al6 Value. This block represents different input channels they are as given below:
Voltaoe Diaital STG Freauency

Diaital STB

Resistance Currencv

From Al1 to Al5 the configurable inputs can be assigned to below mentioned channel

Diaital STG

Voltaae 32v Freauencv

Voltage 6v

Diaital STB

A16 configurable inputs can be assigned with:
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Module Test Procedure

Test Case
All to Al5

Al6

LED

Description

Al1 to AI5 are values
which are assigned to the
configurable input
channels 1 to 5 that are
available for configurable
inputs Functionality.

Al6 is also a value which
is assigned to the
channels that are
available for configurable
inputs functionality.

Module Description
The LED functionality is designed to test the LED light which is In-Built in the device. The LED testing can be done in

three modes they are:

Test Procedure Expected Results

Using Key1(Long press) The Al value of the specified channel
navigate to the specific block will be displayed on the Screen.
from Al1 to Al5 then by using
Key1(Short press select the
desired channel) and then
check Ul above the channel for
the updated value based on the
configuration. If you navigate

to Al1 you will be able to
configure it as resistance,
voltage low and high,
frequency, digital input. For
example if you configure it as
resistance, you will see the
input resistance value on the
screen.

Using Key1(Long press)
navigate to the specific block
from Al6 then by using
Key1(Short press select the
channel). If you navigate to Al6
you will be able to configure it
as voltage 6v and current. For
example, if you configure it as
current, you will see the input
current value on the screen.

The Al value of the specified channel
will be displayed on the screen.

The maxAl 430 supports 2 LEDs. They are:

Module Navigation

To go to LED screen, from “Sample Application” screen navigate to LED using Key1 and Key2.Later enter into the LED
test screen using Key3. In this screen there are two functionalities available, please see the first image below:

Sub Screen

The two functionalities which are available in LED test screen, are again having individual sub screen, they are explained

in detail below:
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maximarecc

Sub Screen_1: When the user selects from RED LED and AMB LED,
Sub Screen_1 will be opened which again has two functionalities, they
are:

Sub Screen_2: When the user selects the ON and OFF
functionality then Sub Screen_2 will be displayed on this
screen it updates if the LED is ON/OFF.

Sub Screen_3: When the user selects the Blink
functionality then Sub Screen_3 will be displayed on this
screen it updates if it's turned On and at what speed will
the LED blink.

G D

RED LED

ON

Module Test Procedure

Test Case Mode Description Test Procedure Expected Results
RED LED ON/OFF This functionality is used to From the main Screen If the User Selects ON
Turn ON the RED LED (LED test Screen) select mode, then the LED light
present on the Bottom right RED LED Using Keyl Glow’s. And if the user
Corner of the device and Key2, user will be selects OFF mode then
navigated to Sub the LED light which was
Screen_1 there select glowing will turn OFF.
ON/OFF using Key1 and
Key2, Now the user will
be redirected to Sub
Screen_2, now using
Key1 turn On/OFF the
LED based on
requirement.
RED LED BLINK This functionality is used to From the main Screen If the User selects the

blink the LED.

(LED test Screen) select
RED LED Using

Key1 and Key2, user will
be navigated to Sub
Screen_1 there select
Blink using Key1 and
Key2, Now the user will

Blink On mode, then the
LED starts blinking at the
specified rate.
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AMB LED ON/OFF

AMB LED BLINK

Power Mode

&3

POWER MODE TEST

Stop Mode

Module Navigation

This functionality is used to
Turn ON the AMB LED
present on the Bottom right
corner of the device.

This functionality is used to
blink the LED.

be redirected to Sub
Screen_2, now using
key2 and Key3 increase
or decrease the blink
speed and

Using Key1l set
ON/OFF.

From the main Screen
(LED test Screen) select
AMB LED Using

Key1 and Key2, user will
be navigated to Sub
Screen_1 there select
ON\OFF using Key1 and
Key2, Now the user will
be redirected to Sub
Screen_2, now using
Key1 turn On/OFF the
LED based on
requirement.

From the main Screen
(LED test Screen) select
AMB LED Using Key1
and Key2, user will be
navigated to Sub
Screen_1 there select
Blink using Key1 and
Key2, Now the user will
be redirected to Sub
Screen_2, now user can
increase or decrease the
blink speed and Using
Key1 set Blink ON/OFF

Blink

Module Description

The Power Mode Module is basically designed to check the
low power functional mode of the device. There are three
different functionality modes available for Power Mode
Module which indicates the present state of the device.
Currently the Al430 devices supports only the Stop mode
and the user can enter/exit the stop mode functionality
based on their requirement. To exit the stop mode
functionality the user can configure one of the below inputs:

RTC

If the User Selects ON
mode, then the LED light
Glow’s. And if the user
selects OFF mode then
the LED light which was
glowing will turn OFF.

If the User selects the
Blink On mode, then the
LED starts blinking at the
specified rate.

To go to the Power Mode Test, from “Sample Application” screen select Power Mode Test by using Key1 and Key2, after
that enter into Power Mode Test Screen by using Key3. The Power Mode Test user can test the Stop mode functionality.
This would enable the user to enter the low power mode.

Module Test Procedure

Test Case

Description

Test Procedure

Expected Results
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Stop Mode

Keypad

RTC

Ignition

CAN

Camera

The camera module sample application is shown in

the below screen:

This functionality is used
to stop all the functions
inside the system and it
is waiting into the same
mode until an interrupt
will occur and activate
the device.

This is a wake-up source
which is used to activate
the system from the
power mode.

This is a wake-up source
which is used to activate
the system from the
power mode.

This is a wake-up source
which is used to activate
the system from the
power.

This is a wake-up source
which is used to activate
the system from the
power mode.

Camera Test

Display Settings

Camera Settings
X0 YO WO HO

(o Jofofo]
F

X0 YO

V' HF

Module Navigation

Using Key1 and Key2 navigate
us to Stop Mode, now by
pressing Key3 will set the device
into Stop mode.

Click on any one of the keys
then the system will turn on

The user needs to set a
timer(After how long the

system has to restart) in the
configuration file and wait till the
timer reached the desired time
gap

When there is any activity
performed in the power monitor
module then the system will be
activated.

The CAN must send the

signals to the device in case

the user wants to activate the
system using CAN

The running functionality will be kept
on halt, and the system will be set to
Stop mode i.e., system will turn OFF.

The device will be activated back.

The device will be activated back.

The device will be activated back.

The device will be activated back

Module Description

The functionality is basically designed to test the camera capture
and streaming functionality of the device. The camera is
connected with the device externally which will detect the
presence of any object in front of the screen of the camera

To go to the Camera Test, from “Sample Application” screen, select Camera Test by using Key1 and Key2, after that enter
into the Camera Test Screen by using Key3. In the Camera Test user can test the functionality in four different modes.
These four modes are given below:

FULL_SCREEN_MODE_ON RESIZE_TO_FULL_SCREEN_MODE_ON DISPLAY_AS_ITIS_MODE_ON MODE_OFF

The Camera Test Module provide two types of settings to the user:

The Camera Test Module provide two types of settings to the user Display Setting: The Display Setting involves four options;

these options are given below
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1) Camera Setting: The camera setting involves four

options; these options are given below:

a) X0 : Used to set the camera resolution with respect to

the x-axis.

b) YO : Used to set the camera resolution with respect to

the y-axis.

c) HO : Used to set the camera resolution with respect to

the height of the image capture.

d) WO : Used to set the camera resolution with respect to the Width of

the image capture.

Key Description

Key

Key1

Key2

Key3

Key4

Description

Key1 is used for mode
selection in the camera
test.

Key2 is used to change
the camera settings with
respect to the x-axis and
y-axis coordinates.

Key3 is used to change
the camera setting with
respect to the width of
the captured image.
Key4 will navigate the

Module Test Procedure

Test Case

Full Screen
Mode On

Resize to Full

Screen Mode On

Display As
Mode On

It

is

user to the Display
Setting.

Description

This functionality is used
to enter into the full

screen mode.

This functionality is used
to resize the screen to
the full screen mode.

This functionality is used
to display as it is mode
which we have used
initially.

2) Display Setting: The Display Setting involves four

options; these options are given below:

the x-axis.

the y-axis.

a) X0 : Used to set the display resolution with respect to
b) YO : Used to set the display resolution with respect to

c) VF : Used to display the captured image with respect to

the vertical flip of the image capture.

flip of the image capture

SP (Short Press)

Short Press of Key1 will leads
the user to the mode change of
the camera setting.

Short Press of Key2 will allow
the wuser to change the
coordinates of the x-axis.

Short Press of Key3 will allow
the user to change the height of
captured image.

Short Press of the Key4 will
allow the user to change the
coordinates of the x-axis and y-
axis of the Display Setting.

Test Procedure

Using SHORT PRESS Key1,
User can set the Full Screen
Mode On.

Once the wuser enters the
camera test, user can set the
camera mode by using Short
Press keyl and can do the
camera setting by using the
key2 (Short Press for X0) and
(Short Press for Y0) and camera
setting for Height of the captured
image (short press for HO) and
camera setting for width (short
press for WO0).

Once the user enters into the
Camera Test, user can set the
Display Mode by using Short
Press key1 and can do the
Display Setting by using the
key2 (Short Press for X0) and
(Short Press for Y0) and
change the display setting for
vertical flip of the captured
image (short press for HO) and
also can change the setting for

d) HF : Used to display the captured image with respect to the horizontal

LP (Long Press)
Long Press of the Key1 will leads the
user to the previous mode.

Long Press of the Key2 will allow the
user to change the coordinates of
the y-axis.

Long Press of the Key3 will allow the
user to change the width of the
captured image.

Long Press of the Key4 will allow the
user to open the camera.

Expected Result

The current capture will be displayed
into the full screen mode.

The current capture will be resized to
the full screen mode.

The current capture will be displayed
in as it is mode.
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horizontal flip (short press for
WO0).
Mode Off This functionality is used Using Key1 and Key2 navigate  The current capture will be
to display the inactive us to Off mode; now by displayed in Off mode.

EEPROM

The EEPROM module sample application is shown in the

next image:

Write

EEPROM

state of the system.

& D3

EEPROM TEST

Read
Place_Hidr_0

Module Navigation
To go to the EEPROM Test, from “Sample Application” screen select EEPROM Test by using Key1 and Key2, after that
enter into the EEPROM Test Screen by using Key3. In the EEPROM Test user can interact with the EEPROM module for

below functionality.

To write and store the data in EEPROM memory

Module Test Procedure

Test Case
Write Mode

Read Mode

WatchDog

The WatchDog module sample application is shown in

the next screen:

Description

This functionality is used
to write and store the
data into the EEPROM
memory.

This functionality is used
to read the stored data
from the EEPROM
memory.

pressing Key3 will set the
device to off mode.

Module Description

The functionality is basically designed to store the data in
EEPROM memory and read the same when required. The
user will provide the input value to the place holder and
output will be stored into the EEPROM memory. User can
provide values up to 65535 place holders.

To read the stored data from EEPROM memory

Test Procedure Expected Result

Using Key1 and Key2 The input data provided at the place
navigates to Write Mode; now by holder will be stored at the
pressing Key3 will set the EEPROM memory.

device to the write mode.

Using Key1 and Key?2 User can read the data stored at the

navigates to Read Mode; nowby EEPROM memory.
pressing Key3 will set the device
to the read mode.

Module Description

The functionality is basically designed to monitor the state of
the device. Watchdog reset depends on the Pre-scaler. The
Pre-scaler value will be provided within the range of 4 to 256.
Once the user provides the pre-scaler value 256, the system
will reset after 50 seconds. User has to file to
enable or disable any property on the Board.
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Module Navigation

To go to the Watchdog Test, from “Sample Application” screen select Watchdog Test by using Key1 and Key2, after that
enter into the Watchdog Test Screen by using Key3. The user can select any watchdog (WDO — WD?9). In the Watchdog
Test user can interact with the Watchdog module for below functionality.

To enable/disable the watchdog functionality. To feed the WatchDog manually

Module Test Procedure

Test Case Description Test Procedure Expected Result

WatchDog This functionality is used Using Key1 and Key2 Based on the selected Watchdog,
to enable a property on navigates to Watchdog Mode; whatever the default state is
the system. now by pressing Key3 will select available (Enabled/Disabled) for the

the specific Watchdog and see specific watchdog, that will be
whether it is enabled or updated to the system.

disabled.
WatchDog Ping This functionality is used = Once the user selects any Hardware will go into reset mode
to feed or refresh the WatchDog from WDO to after a few seconds.

task after every second.  WD9 and hit stop ping, it will
stop the feeding.

BLE

The BLE module sample application is shown in the
next screen:

Module Description

The functionality is basically designed to establish a BLE

s connection between two devices and send/receive data. As a
e communication example using Bluetooth connection between
BLE TESTING ; two devices, developers can use BLE terminal to send

s commands and get acknowledgement on same screen.

Module Navigation

To go to the BLE Test, from “Sample Application” by scrolling using Key1 and Key2, to select BLE Test Screen then confirm
by using Key3. In the Android device run application “BLE Test” once the user opens the BLE application, next step is using
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button . Here the user will find MAX device name advertised as “ ” as shown below and
Users can option after that user will press on ENTER to move to
the SERVICE screen.

BLE Terminal H BLE Terminal H BLE Terminal H _

START SCANNING

START SCANNING

START SCANNING

Connected Device :Max12345678
MAC:00:AD:S0:3EFTEF

Service(D)
,  LE_WF-1000XM4 L i FY =, CoM c254 »
*} 4CAFCO608BECY B/ AN NEC *] 5098 BIAF 7538 o Nee
Mayx12345678 ) Max12345678
B msosemre 2D | (B G tomensd ool [
In SERVICE Screen the user will find , select it will screen and In the characteristic

screen user will find Characteristic (0). Select it will

selecting below options:

START: To establish Bluetooth
connection between two devices,
press [Start] to send the start request
packet to the system once the
connection is established, the system
will send a positive response packet
back to the user. Which gives the
indication that the command is correct
and executed successfully.

10:238 T

Characteristle (0)
cr2defed-0530-4232-07f6- 101 4pR54a330 ::'

Go o Terminal

STOP: To disconnect a device, press
[Stop] to send the stop request packet
to the system, the system will send the
positive response packet back to the
user to Indicate that the BLE

task has been stopped.

10:24a T

) sTART (D) sTOoP [ CLEARULIST

After START confirmed, Terminal will activate the following options:

screen. User can interact with BLE module by

CLEAR LIST: To clear list box of
commands sent and received
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sTART (1) sTOP

W CLEAR LIST

Bu ffer| (]

WRITE
DB Variables
START_USBIT

Data By Memory Address

Data Layer ID

Address 1011 Size 03

READ

Generic Data to Send

) sTART (1) sTOP

Data By Common ldentifier

B CLEARLIST

Variable

information

1) DB Variables: Shows a selection list to choose
from available Data Layer DB
a) Data Layer ID: Position index of selected DB

b) Buffer: Variable content to [Read]/[Write]
2) Data by Memory Address:
a) Address: Memory address to [Read]

b) Size: Number of bytes to [Read] from memory
3) Generic Data to Send

- a) This option is used to send any typed data

00

Bl.:ffelJ 01 READ WRITE

Data By Memory Address

Address

Send: = Hasadaeimal | WRITE
|

1017

Size 03

HEX/ASCII to controller by pressing [Write],
format HEX is activated by checkbox, other case
communication is ASCII

Details of buffer contents format are fully explained on USB Terminal section, so in case of need it refer to this section for

further details.

Module Test Procedure

Test Case Description

Scan This functionality is used
to search for device to be
connected.

Write This functionality allows
the user to write some
data over the BLE
channel which will be
received by the device.

This functionality is used

to read the data.

Read

CAN

Module Description

Test Procedure
User needs to

in the
Android device, click on
START SCANNING. User
will expect to detect a maxAl
430 device named
“maxAl12345678”. Once it is
detected then we need to click
on [CONNECT] option.

communication

Select buffer to type data input
in hexadecimal format to then
select [WRITE] to send buffer to
device

Select [READ] option. User will
type a Layer ID to then select
[READ] option.

Expected Result

Once the request packet [Start] is
received,

back to the
terminal to confirm that
communication has started

successfully.

Based on the input data provided by
the user, the system will provide the
respective output in the
hexadecimal format.

Layer ID input by user will get Buffer
from this variable in Hexadecimal
format, to then replace current data
shown in control.

The CAN is a control area network which is basically used to control the ECU (Electronic Control Unit).Can acts as a master
controller and based on the functionality it sends the request and receives the messages.
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Module Navigation

To go to CAN, from “Sample Application” screen navigate to CAN using Key1 and Key2 and enter into CAN test Screen
using Key3. In CAN test screen there are two blocks present they are:

CAN 0 CAN 1

Sub Screen

:When the user selects from CAN_0 or CAN_1 in CAN test screen he will be redirected to Specified
functionality test screen which will be out Sub Screen_1. In this Sub Screen_1 there are two packets available as image

shows:

Module Test Procedure

Test Case
CANO

CAN1

CAN State

Filter Index/CAN
Mode

CAN Baud Rate

CAN Drive Reset

CAN Reset

Description

This Functionality is used
to check the packet,
which was

This Functionality is used
to check the packet,
which was

This functionality is used
to Read the state of the
CAN.

This functionality is used
to update the Filter
details and the mode in
which is operation on.
This functionality is used
to set the Device Baud
Rate.

This functionality is used
to reinitialize the
applicant.

This functionality is used
to set the Device into
Power Down Mode.

Send Pckt

Rx Pckt

Test Procedure

In the CAN test screen go to
CANO using key1 and Key2 then
enter the CANO Testing screen
using Key3. And check the result

In the CAN test screen go to
CAN1 using Keyl and Key2
then enter the CAN1 testing
screen using Key3 and check
the result.

When the user click on Key1 for
once then the CAN state will be
Read.

When the user double clicks on
Key1 then the CAN State will be
updated.

When the user clicks on Key1 for
three times, then the CAN Baud
Rate function will be updated.
When the user clicks on Key1 for
four times, then the CAN Drive
Reset function will be
implemented.

When the user clicks on Key1 for
five times, then the CAN Reset
function will be implemented.

& D3

CANO TESTING

Expected Result
The message packet which was sent
from the CAN analyzer will

at the Rx Packet area in
string format.

The message packet which was sent
from the CAN Analyzer

at the RX Packet area in
string format.

This was just written as an example
for the user to understand the usage
of CAN State DB variable.

The user can check if the Can Filter
is enabled and the filter index is 20
and the standard mode is set in the
DB for CAN Channell.

The user can check if the CAN1
Baud Rate is updated to 250K.

The user can check this update on
the DB variable.

The user can check this update on
the DB variable.
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J1939

Module Description

J1939 module is used to interface with the J1939 stack and receive the PGN functionality values and update the values
to the GUI. J1939 is also used to provide Diagnosis message to the user.
There are three Diagnosis Message available they are:

DM1

DM2

DM3

Module Navigation
To go to JI939 functionality, from “Sample Application” screen navigate to J1939 using Key1 and
Key2, later enter into J1939 screen using Key3.In J1939 test screen there are different PGN present they are:

1) EngFuelDeliveryPresss

2) EngineQilLevel

Module Test Procedure

Test Case
DM1, DM2, DM3

EngFuelDeliveryPress

EngineQilLevel

EngineQilPressure

CoolantPressure

Description

DM as in Diagnosis message
are provided for the user to
send messages to the DB
through CAN.

This functionality is
used to provided data
about the Engine Fuel

This functionality is
used to provided data
about the Engine Oil
Level.

This functionality is
used to provided data
about the Oil Pressure.

This functionality is
used to provided data
about the Coolant
Pressure.

3) EngineQilPressure
4) Coolant Pressure

EngFuciDeiveryPress

EngineCiLevel

EngineOtiPressura

Test Procedure

User can set any of the one
DM using Key1 and Key3 (For
example DM1) to enable the
SDK to capture Diagnostic
Message to DB through CAN.
For testing purpose, the
device can be connected to
the external CAN analyzer to
receive this PNG values

For testing purpose, the
device can be connected to
the external CAN Analyzer to
receive this PGN values.

For testing purpose, the
device can be connected to
the external CAN Analyzer to
receive this PGN values.

For testing purpose, the
device can be connected to
the external CAN Analyzer to
receive this PGN values.

& D3

J1939 TESTING
0

DM1

0 e
DM2

0

0

Expected Result

The SDK will start capturing the
Diagnostic Message that’s
enabled and this can be viewed in
DB.

The Fuel delivery pressure value
will be displayed on the
specified space in the Ul.

The QOil Level value will be
displayed on the specified space
in the Ul.

The Oil Pressure value will be
displayed on the specified space
in the ULI.

The Coolant Pressure value will

be displayed on the specified
space in the Ul.
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Throughput
Module Description

The main functionality of through put is to constantly update
the absolute time and percentage time used by each
module until the device is working

Module Navigation

To go to Throughput, from “Sample Application” screen navigate to Throughput using Key1 and Key2. Later enter the
throughput test screen using Key3. In this throughput test screen, all the modules are listed for which there are two
functionalities which are being updated, they are:

Module Test Procedure

Test Case Description Test Procedure Expected Result
Absolute Time This functionality gives This functionality is designed to Absolute time will be constantly
the total 'time' that the constantly update the Absolute updated.
task has been executing Time used by the individual
(the total time that the module in the Ul without any
task has been in the intervention from the user.
Running state). It is up to
the user to select a
suitable time base for
their application.
Percentage Time  This functionality will This functionality is designed to Percentage will be constantly
provide essentially the constantly update the Absolute updated.
same information but as Time used by individual module
a percentage of the total inthe Ul without any intervention
processing time rather from the user.
than as an Absolute Time

Details of Demo Application

The Demo application is a combined TouchGFX application which will provide insight into how we can combine the different
services of the SDK and write a wholesome application.

Difference between Sample Application and Demo Application

The Sample Application was written to help the Al430 SDK User to understand the functionalities of the individual modules
and use them as per their requirement. The home screen helps navigate to all the available modules present on the “Sample
Application” screen, which can be tested by entering into a specific module whereas in case of Demo Application there are

Page 138 of 155



maxinmatrecc Software Department Revision: 3.2 | Date: 05-Sep-23 maxAl 430 SDK Manual

five screens available which has all the modules integrated within the screens based on their functionality. And the screens
can be switched using the panel button functionality mentioned below in 7.2.2.

Panel Button Functionality

Initially when the device is turned ON, the main interface is displayed which would be the screen1, now to shift from one
screen to another screen and to interact with each screen the below keys are available:

Block Name Function Key Press Instructions Description

Key1 Back Short Press This key is used to go back to the previous screen.

Key2 Inc++ Short Press This key is used to increment the value of specific
module.

Key2 SET Long Press This key is used to update the changes.

Key3 Dec-- Short Press This key is used to decrement the value of specific
module.

Key3 SEL NEXT Long Press This key is used to select the next module.

Key4 Next SCR Short Press This key is used to go to the next screen.

Demo App Screen 1

The below display is the integrated Ul screen from which the user can verify the following software modules.

1) J1939 3) Configurable Inputs
2) RTC 4) Light Sensor

Screen1 Description

Screen-1 can be explained by dividing the screen into two o 05 e
halves, where left half consist of a gauge which has a
pointer value that will vary based on Engine speed and
engine speed will be updated based on CAN and J1939.
On the other half (right half) there are three functionalities
available they are for Light Sensor, RTC and Configurable
Inputs. Where light sensor has a Circle progress,
Configurable Input has Image progress and RTC has a
digital Clock to display the Data

mW/cm2

In the Above image all the sections of the screen are shown using the arrows, as each section is functioning for different
test case such as RTC is for time, J1939 for Engine Speed, Digital Output for Voltage, and Light Sensor for sensor intensity.

Screen1 Test Procedure

Test Case Screen Section Description Test Procedure Results Range
Light Sensor = Light Sensor The light sensor Project light externally The shaded regionin 0-4914
module is basically on the light sensor the circle progress
designed to test the which is present at the which is present at
light intensity which bottom right of the the light sensor will
is observed by hardware andcheckthe increase or decrease
providing  external results. based on the intensity
light on the light of the light.
sensor which is
present on the
bottom right corner
of the device.
RTC Time This is the real time There is no specific test, The current time will = -
clock value which rather the time will be be displayed on the
will be displayed on updated based on the Digital Clock.
the top right corner  real time data.
of screen.
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Configurable Voltage Input 1

The Configurable

Connect our device with

Whatever voltage

Input input is basically external device and value is presentinthe
designed to read the later check the results.  external device that
latest Configurable will be updated on the
Input values and to image progress block
configure the various and the shaded
input channels. The portion will increase
channels which are or decrease
available for accordingly.
configuring are
voltage, current,
resistance, digital
STB, digital STG,
resistance, and
frequency.

J1939 Engine Speed This functionality is When the system is The gauge value -

used to update the
Engine Speed based
on J1939 which gets
updated through
CAN.

connected to an
external device via
CAN, the CAN Channel
will send the speed
details to J1939 and

varies based on the
speed of the system.

that value will be
updated on the Ul
without any intervention
from the user.

Demo App Screen 2

The below display is the integrated Ul screen from which the user can verify the following software modules.
1) LCD 3) Digital Output
2) Configurable Input 4) Ignition Indication

Screen2 Description

The below illustration provides details about screen 2. The screen has two partitions the first partition contains three modules
namely Digital Output, LCD and Power monitor. The other partition contains the configurable input. The digital output
comprises of two pin values which is HIGH side and LOW side, these pins decide the value of the output. The value 1
indicates the HIGH side and value 0 indicates the LOW side. The LCD brightness module determines the brightness of the
screen and it ranges from (0-100). The user can control the LCD brightness by increasing or decreasing it between the
provided range. The power monitor comprises the ignition indicator which indicates whether the ignition is ON/OFF. When
the indicator is turned ON the power monitor is enabled and when it is turned OFF the power monitor is disabled. The
configurable input is designed to configure various input channels. It is used to update the latest configurable input values
based upon the previously configured channel properties. The different configurable inputs that are currently available are
Digital, resistance, current and frequency. The blocks in the figure represents different configurable inputs.
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Al Values

Screen2 Test Procedure

Test Case

Digital Output

QOutput

LCD LCD Brightness

Configurable  Input
Input

Screen Section

Description

The digital output
comprises of two pin
values which is
HIGH side and LOW
side, these pins
decide the value of
the output. The
value 1 indicates the
HIGH side and value
0 indicates the LOW
side.

The LCD brightness
module determines
the brightness of the
screen, it ranges
from (0-100) and
depending upon the
user convenience
the LCD brightness
can be increased or
decreased between
the provided range.

The configurable
input is designed to
set various input
channels. It is used
to update the latest
configurable  input
values based upon
the previously

In the image, the user can see Output block
which has two functionality one is for High
Side and the other is for Low Side, in this

e “mrmmmm both we have ON and OFF options. Next is
Values Ing the LCD brightness which has a slider that is

used to show the brightness level. Next to

LDC brightness

Ignition which has

OFF/ON option. On to the other side of the
Screen there is Input block available which
has four configuration properties and their
respective counter values. The user can
verify the below functionality on Screen 2 of

the sample app.

Test Procedure

High Side:- User can
probe the digital output
pins by verifying
whether the Digital
Output high pin should
be 1 and Digital Output
low Pin should be 0.
User can navigate to
High side by long
pressing Key2 and set it
using Key3(long press)
Low Side:- User can
probe the digital output
pin to by verifying the
Digital Output High pin
should be 0 and Digital
Qutput low Pin should
be 1.User can navigate
to Low side by long
pressing Key2 and set it
using Key3(long press)
User can increase or
decrease the LCD
brightness using Key2
(Short Press) and Key3
(Short Press). And set
the final LCD brightness
using Key3 (Long
Press).

User can configure
each property for a
particular channel and
then view the data in

the adjacent location.
Digital: User can configure
the Digital property for Al1 to
Al5 Channel using Key2
(Short Press) and Key3

Units

The High Side -
Functionality present

in the Output block
will be Turned ON

LOW side -

functionality present
in the output block will
be turned ON.

The slider slides
depending up on the
brightness.

The value of digital
input will be updated
on the GUI counter.
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configured channel (Short Press) and set the
properties. The specific Al value using Key3.
different
configurable inputs
that are currently
available are Digital,
Resistance, Current
and Frequency.
Resistance: Usercan  The value of Ohms

configure the Resistance input will
resistance property for be updated on the
Al1 to Al5 Channel GUI counter.

using Key2 (Short

Press) and Key3 (Short

Press) and set the

specific Al value using

Key3.

Frequency: User can The counter value of Hz
configure the frequency the Frequency input
property for Al1 to AI5  will be updated.

Channel using Key2

(Short Press) and Key3

(Short Press) and set

the specific Al value

using Key3.

Current: User can set  The counter value of Amp
the current only for AI6  the Current input will
which is set by default.  be updated.

Power Ignition The power Monitor User can navigate the The ignition  will -

Monitor Indication comprises the ignition ON/OFF. switch modes to
indicator mode ON/OFF based on
which provides two Power Monitor.

basic functionalities
ON/OFF mode.
When the indicator is
turned ON the
Power Monitor is
enabled and when it
is turned OFF the
Power Monitor is
disabled.

Demo App Screen 3

The below display is the integrated Ul screen from which the user can verify the following software modules.
1) Warning Lights 2) CAN

Screen3 Description
Screen 3 is designed to provide the functionality of warning light and CAN where the screen can be partitioned into two
divisions, one phase has all the available warning lights and the other has the two functionality of warning lights that are:

ON/OFF BLINK

And also, the second half consist of CAN functionality.
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[ warnng s 2

Screen3 Test Procedure

Module Name Screen Section
Warning Light

Warning Light

CAN CAN

Demo App Screen 4

Description

The Warning Light
module is used to
provide warning
signals  from  the
device. There are a
total of 20 warning
signals available in our
device which are from
WL1 to WL20.

The CAN is a Control
Area Network which is
basically used to
control the ECU. CAN
acts as a master
controller and based
on the functionality it
sends the request and
receives the messages

Test Procedure

User can switch to one
warning light to next
warning light by long
pressing of Key2. Also,
user can navigate the
Warning Light to different
state by long pressing of
the Key3.

User can turn OFF/ON a
Warning Light by Short
Press of Key2. User can
Increase/Decrease
blinking count of a
particular Warning Light.
User can increase the
blinking count to 65535 by
short pressing of Key2
and to decrease the
blinking count up to 0 by
long pressing of Key2.
When external CAN is
connected to the device.
This CAN data received
will update the Warning
Lights without any manual
operation performed by
the user. For testing
purpose, the user can
operate the WL ON/OFF
functionality with the help
of CAN Analyzer terminal
by changing PGN value

Results

The specific Warning Light
which is being selected will
glow or blink accordingly.

The Warning Light will glow
based on the signals sent from
CAN.

The below display is the integrated Ul screen from which the user can verify the following software modules.

1) Camera

Screen4 Description

Screen 4 can be explained by dividing the screen into two halves, the first half will be consisting of the Camera section
where the video that is captured from the external camera will be projected and the second part of the screen will be

having two functionalities namely:

1) Flip VERT (Flip Vertical)

2) Flip HOR (Flip Horizontal)
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Screen4 Test Procedure

Module Name Screen Section
Camera Camera

Flip Vertical FLIP VERT

Flip Horizontal ~ FLIP HOR

Demo App Screen 5

Description

The functionality is
basically designed to
test the camera
capture and streaming
functionality of the
device. The camera is
connected with the
device externally and
the video will be
displayed on the
device screen.

This functionality is
used to flip the video
into vertical angle.

This functionality is
used to flip the video
into horizontal angle.

Test Procedure

When the camera is
externally connected to
the device it captures the
video of all the activates
that are being preformed
in front of the camera and
that video will be
displayed on the screen
present below the camera
functionality.

When the user selects the
vertical flip state by using
Key2 (SELNEXT) video
will be flipped vertical.

When the user selects the
vertical flip state by using
Key2 (SELNEXT) video
will be flipped horizontally.

Results

In the display which is
available on the screen will
show the video that is
captured by the externally
attached camera.

The video will be flipped
vertically.
The video will be flipped

horizontally.

The below display is the integrated Ul screen from which the user can verify the following software modules.

SW Timer

Screen5 Description

EEPROM

Power Mode

Screen 5 is designed using three software module which includes Software timer, EEPROM and Power Mode.
The topmost block which is available on the screen is for Software Timer which has three functionalities:

Increase Timeout Decrease Timeout Current Timeout

In the later part there are two
sections, on the left part EEPROM
block is available and to the right
Power mode is available. In the
EEPROM block the Timeout
counter is read from the EEPROM
and displayed and for Power
mode the Stop functionality is
available
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Screen5 Test Procedure

Screen Section Functionality

SW Timer Increase Timeout
SW Timer Decrease Timeout
SW Timer Current Timeout
EEPROM Timeout Counter
Power Mode Stop Mode

Description
Used to increase
the Timeout value.

Used to decrease
the Timeout value.

Used to show the

current Timeout
value.
EEPROM stores

the software timer
data and the same
can be read back.

Used to stop all the
functions inside the
system and it is
waiting into the
same mode until an
interrupt will occur
and activate the
device.

BLE Mobile Test Application

The BLE test application is an android based mobile application which can be used to communicate with the maxAl 430
hardware via BLE for testing/debugging purpose. It supports the below functionalities.

1) Read/Write to all the DB variables support by the SDK

Test Procedure

User can increase the
Timeout value by Short
Press of the Key2

User can decrease the
Timeout value by Short
Press of the Key3

The current value is
auto generated based
on Increment or
decrement.

The Timeout counter
value will be directly
fetched from the
EEPROM DB which will
be dependent on the
software Timeout.

User can set the Power
Mode as STOP by Long
Press of the Key3 the
board will switch to the
Reset Mode. User can
come back to the wake-
up state by using any of
the sources like:

RTC
CAN

Keypad
Ignition

2) Direct Memory location Read

Results

Timeout value will be
increased and displayed
under Current Timeout.
Timeout value will be
decrease and displayed

under Current Timeout.
The current Timeout value
will be updated.

The Timeout counter value
will be displayed.

The running functionality will
be kept on halt and the
system will be set to STOP
mode i.e., system will turn
OFF

In this section we will walk you through the BLE App screens and how to use the functionalities of the BLE App.

Installing the application

The application used in this test
is an apk file that works on
android phones. After
downloading the apk file to an
android phone, it is installed by
locating it in the downloads folder
and clicking on it. Once installed
the BLE App, we need to give
permission to storage and to
location as shown in the below
image

e

App info

LHHIEH
TIPS

\. I g

-

After following the above step, by default
the following files will be generated:

Config.h
EE_PH_DB.h

Data_Layer.h
J1939Data_Layer.h
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following path: DUIEK -7y
TIES i~

-

The above files will be generated in the |: ST

Internal storage/Documents/VariableFiles/
(Config.h,Data_Layer.h,EE_PH_DB.h,

J1939Data Layer.h) | B~ [P  cita_layer.h - Search Results in Al430_Project_IntegrationRTCqui22
Home Share View Search
. H B M Current folder = Sy Kind~ @ Recent searches ~
These fll_es In your = -‘ All subfolders E _. Size v . Advanced options v '
phone W|th the mOS'[ I’ecent ones fl’0m the % Search again in ~ mgdia'ti:dv B Otherproperties ~ ¥ Save search (i.p:art‘x’.‘: sch:rS:h
pl’OjeCt Of the Location Refine Options

MAXAI 430 & > v 4 B SearchResultsi... data_layer.h

M Deskt =
seow . J1939Data_Layer|g]
C:APROJECTS_430\Al430_Project_Integration_Ver_1.0....

. After finding the 8 boviinds

files, download them to your phone. ;Stt 0

CAPROJECTS_430\Al430_Project_Integration_Ver_1.0....
B Departments

M Al430_Project_Bad_Boy

Scan Screen

Open the app, where the app home screen will appear as next image:

Click on the “3 dots” button where you can load the previously

downloaded files. You need to select each of the 4 files in the following
fields and press the OK button shown in the image below. START SCANNING

If the name of any of the files is modified the app will not work properly.

SETTINGS
Config File bonﬂg.h | cHanGE
After loading the files, you can go back to the home screen by clicking ' CHGE
on the close button, then press the Start Scanning button. The list of  eruos | | cuance

maximatecc Al430 devices available will be displayed on the screen as

shown below. If Bluetooth is turned OFF on your mobile phone you will = " [ ] owe
get a notification to turn on Bluetooth and location before using the BLE ok B cem @ close
functionality. Once the scanning starts you will see the below screen with

the list of devices.

Connect Screen

to connect to the maxAl 430 device. Once the device is connected, Connected button

status will be shown. Press the enter button to go to the next screen. To from BLE communication,
the user can press the Disconnect button. After the connection is successful, the connected device names and services will
be shown on the display. Press the service . The screen below

on the list. Press the characteristics on the list and it will move to the GUI Screen to communicate
with the device:
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Connected Device ;Max 12345678 el 3
. . ~ Characteristic (0)
STAPT SGANNING ST"RT SL*FJNING r'ir‘UCIDAQI'SDE::FF EF 2246 |'|.-'| -0530-4222-9 U- 14a6548a33c )

G to Tarminal

Service(0)

LE_WF-1000XM4 coN TY con >
) &7 i 0
b ACIFCOE0IB0I A hec ® 50:98:B9.AF-75.38 M nec
Max12345678 con Miicl 23456 i W
o] 82 N P> o Cannected
* COASOSEFTER M * 00 ALS03E o ER

GUI Screen

The main GUI Screen for the device is shown below. Press the START button to start open communication port. The
second half of the screen will be populated with the options once the communication has started.

Read/Write DB Variable Screen

The screen section marked in RED shows the Terminal for RX/TX communications
() starT () sTOP T CLEARLIST of the DB variables.

The screen marked in BLUE shows the Read/Write DB Variable Screen.

To read the data from the Al430 SDK DB, select the appropriate SDK module for
accessing the module’s DB variables on the dropdown list.

Data By Common Identifier Select the DB variables in the DB dropdown list.

DB Variables

WARNING LIGHT 01 STATE  €—— Please click the READ Button for the selected DB variable. The terminal will reflect

Data Layer ID 5 the communication between the device and the Mobile App. The values present on
the device shall also be reflected on the Terminal.

Buffer 0 READ WRITE

:| : To send the updated data to the device, manually type the value in the buffer text
box and then click the WRITE Button. The Terminal will reflect the communication
between the device and the Mobile App.

Data By Memory Address

Address 101 Size 03

Please see the image, variable WARNING _LIGHT _01_STATE is selected.

>

In the Warning light module, the Warning light 19 State DB variable is selected. This variable as defined in the section
Warning Light Module is used to turn on the Warning light. Once the DB variable is selected, the appropriate DB field |D
value will be displayed in the Data Layer ID text box available in the area marked by Data by Common Identifier.
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To enable the warning light type 1

in the Buffer text box and hit the LRI

Lgnt
Senser  Monitor i

write button. The value gets
written to the Data base in the

Al430 module and the warning e - -
light 19 turns ON. Please see the £
below device screen shot which
shows the warning light is ON.

i
Pod
ogRm
ap

wir uss e

Read/Write by Memory Address Screen

The screen marked by yellow shows the Memory Access Area. If the user needs
to read any

memory location, he can directly provide the address in the address field and the
size value in the size text field and then click read. The data received from the
device would be listed in the TX/RX area.

In the above illustration the Data By Memory address section has an address and
size field.

To read the data of the Memory Location, enter the Address and the Size of the
variable under

consideration. for the Selected Memory Address. The
terminal will reflect the communication between the device and the Mobile App.
The values present on the device shall also be reflected on the Terminal.

For example, , we will
update the address and size as shown below and then click read. The result can
be got from the TX/RX area.

') sTART (1) sSTOP [ CLEARLIST

Data By Common Identifier

DB Variables
START_USBIT -

Data Layer ID 00
Buf‘ler{ 01 READ WRITE

‘ Data By Memory Address

Address Size 03

The first 4 bytes in the Tx/Rx data carries the header field and E Console If1 Problems @ Executables O Memory Browser &2 Bl Debugger Console

the 5th byte in each variable represents the request packet. 7 ox3o000000

The next few bytes represent the Data, the last byte denotes  0x20000000 - 030000000 <Traditional> 2

the checksum value. 0x30000000 64 2F 9F 1D E6 80 01 B1 67 7F 52 FF E8 8E 07 C1
0x30000030 21 45 43 FA 8E AF 4F EB B2 14 C4 05 29 9E 10 A7
0x30000060 D3 6F EE 61 OF 4E B1 2A AC 41 87 55 6B 2C B9 09
0x30000098 50 1B 7B 5A 6B OC 58 40 75 CD 3F 52 D0 59 05 2C
0x300000C0  7E 92 E4 70 AA 08 CA FO 50 DO 45 9D E7 3F 45 D2

Please see the next screen which shows that the value at |?¢399909F8 2D EBC7OE 58 1B 95 DC89 0121 5D 57 57 6F FA

memory location 0x30000000 is “64 2e 9e” as received in our
response packet in ST32IDECube.

Generic Data to Send

29x30000120 6802 2AOFDBEF6788E0CBG3EC066C43 46

The next image screen marked by blue shows the Generic Data to send section where any generic BLE hex data can be

sent to the device.
For example , we will send a hex data to the BLE device .
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Hex Value: 1

80 60 51 06 50 () starT () sToP [ CLEARLIST
4149 34 33 30

e
The first 4 bytes BLE TESTING
are header , the
next is the
request  packet

followed by the !
data. Bu ffer( m READ WRITE ‘

When this data
has been Data By Memory Address
received by the
MAXAI430, it is Address
translated to text
and then READ
displayed in the
ul by the Generic Data to Send The Text Al430 is the packet value received in the unit.
Bluetooth App as

shown in the Send: | 252510550 | 2 oot WRITE
below image by j
converting  this
value into a string.

Send Pckt

Rx Pckt

101 Size 03

Clear list and Stop Testing

Selecting clear list would clear the RX/TX terminal so that the user can see
the latest data. Press the STOP button to stop the testing as shown in the () staRT (1) sToP [ CLEARLIST
below image.

Flashing Guide

This section will contain the instructions to flash a maxAl unit via CAN, including erasing the memory of the unit, loading a new bootloader, and writing
the application. For that, the required materials are:

maxAl 430 Unit Harness to 12v Power Supplv
12v Power Supplv ST-LINK ISO Debuaaer

Debuaaer-Unit Harness or Dupont Cables CAN Input Harness

Instructions

1. Connect to the maxAl 430 unit to the Power Supply of 12v via harness:
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T

“ ‘8 2
2. Connect the unit the computer through the debugger. This will be done using the ST-LINK/V2 Debugger Connections into a maxAl 430 with
SDK Code manual provided alongside this guide. See the figure below to verify the pinout:
% |
< v
r=t0 0|
ol OC O pin no.] STAINK/VZ Connector (CN3]
A w| OO : e
~0 O™ § i —
L2 nodqe—w— B e
ENGINEERING SAMPLE ol oo g - -
- - = - S—
O COMMERCIAL VALUE ell .0 Ode—8 2 e
N 5 = 7 S
- = || O oqre—8— e m—c
Programming header connector (J0) pin out: ?—’ 0O Oe ﬁ D’-_._%_
1: +3v3
2: TMS_SWDIO
3: NRST
4: TCK_SWCLK 10 pin 5 connects to any ground pin on the ST-LINK/V2
5: Ground connector (CN3). The image above shows connecting to
all ground pins as reference, it doesn’t have to connect
¥ e 10 connections on the maxAl430 circuit board all, it will be Ok as long as JO pin 5 connects to any of the
EREE W= *™""" mage as reference only ground pins on the ST-LINK/2 connector
3.

Data wadth  32-bat ~ Find Data o

e data te diplay

Live Update  Verbosity level

TSTMBZCueProgramenes AP) v2 130 | Windows G40t

Page 150 of 155



naximarecc

Software Department Revision: 3.2 | Date: 05-Sep-23

maxAl 430 SDK Manual

4. Go to the Erasing & Programing section
located in the tab menu at the left side of
software.

10.

11.

the

. While connected, click on the Full chip
erase from the Erase Flash Memory
window and wait for the program to
complete the task.

Do the same process for the external
memory and wait for the program to

complete the task.

Go to the Memory & File editing
section located on the tab menu at the
left side of the software and click on
the Open File button located on the
tab menu at the left side and look for
the .srec file of the bootloader, then
open it on the system explorer.

Once the bootloader has been
selected, click the Download button
from the right and wait for the program
to complete the task.

Click on the disconnect button and
disconnect the unit from the debugger.

Connect the unit to the computer
using the CAN to USB cable and the
CAN input harness.

Enter the bootloader mode by
pressing the button and the right
button when powering on the unit. If
done correctly, the keypad'’s backlight
will start to blink rapidly.

[ sTM32CubeProgrammer

| Se.. index StartAddress

Verbosity level

] sTMIzCUbEFogramme

L

Dafs widdth 324t = | Find Data

Mo datato depley

Live upaste  Werbusity fevel

ICubeProgrammer APL2,134 | Windows-64Bits
23405 + baeiril fader sacler namber s ton big. dspidying iy the Hinit 400 sectars

22-bit

~ | tind Data

0 4 & (4 Asail
24080000 08001221 08001125 08001127 A
08001129 08001128 08001120 00000000 ) J
00000000 00000000 00900000 0RO0112F
08001131 00000000 08001133 08001135 1533
08001271 05001271 [ 1 q.
08001271 08001271 08001271 q.
08001271 08001271 08001271 q.
08001271 08001271 080012 DBOD1271
08001271 08001271 080012 08001271
1 080 08 1
08001271 05001271 4.

{ 08001271
Ox0800C0A0 08001271

o
& 2508k ao

e - CentraMotion\Deskiop\asp snc BL 260\ bootiosder 2800L-COLT-imagensrec
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12.

13. Click the and make sure to
select the correct settings and have
installed the CAN-USB drivers.

In case the unit is being flashed
via USB,

and select
the following settings

14, After that, click OK and it will

return to the menu seen before, in

for a
window to open

“System Explorer”

Afterwards, the program  will
automatically attempt to write the
application onto the flash internal
memory, skipping the bootloader
section (from address 0x080000000
to 0x080200000 ).

15. In case

with
the setup, check the steps above
again and make sure all of them are
correctly fulfilled.

= MicroBoot v2.03

MicroBoot
for OpenBLT using XCP on CAN

Select file to start the firmware update

= ] X

=
oes
Browse..

Settings.. Exi

Settings
Communication Intedface  Session Protocol  Miscellaneous

Interface selection:

XCP on CAN

it
X Settings X
Communication Interface  Session Protocol - Miscellaneous
Protocol selection: | XCP version 1.0 v
Connection

S MicroBoot v2.03 - only_app.srec..

MicroBoot
for OpenBLT using XCP on CAN

Programming 256 bytes starting at 080411A0h

Elapsed time: 01:44

Communication
= Device: Peak System PCAN-USB Mode [0
MicroBe MicroBe
- e, =
for Op{ hannek 0 for Opd
Select your seed/key algorithm shared library file
Select| Baudrate: 1 MBit/sec Select|
Browse..
se. e
Identifiers Timeouts
Transmit (hex): | 667 1 (ms): 1000 TS (ms): 11000
t t
Receive (hex): TE1 T3 (ms) (2000 T6(ms): |50
[7] 29-bit extended CAN identifiers T4 (ms): 10000 7 (ms): 2000
&8 Settings X
Communication Interface  Session Protocol Miscellaneous
Interface selection: | XCP on USB Vi
Communication
Vendor ID (hex):
Product ID (hex):
oK Cancel
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Project Migration

This section will review the steps necessary to migrate any project involving the maxAl SDK to the newer version of the
SDK template, which among other functional changes includes version upgrades:

Transition from TouchGFX v4.18.1 to 4.22.0 Transition from STM CUBE IDE v1.8.0to 1.11.0
TouchGFX Migration

First, the new SDK settings 7/18/2023 11:40 AM
] template  shall be Core 7 23 11:39 AM

[11]1H S downloaded to a . g et
TIPS i~ directory  path  that Drivers WAV TN
= _| doesn’t contain any Middlewares 7/18/2023 11:40 AM
spaces,  or  special Tools 7/18/2023 11:39 AM

characters. See the figure below for reference SB DEVICE T
as to what the template should contain. Use AR
[ .cproject 10/11/2022 3:38 PM

| .mxproject :
10€] .project

| Al430_Project_Integration Debug.launch
| Al430_Project_Integration Release.launch
m Al430_Project_Integration
m backup_Al430_Project_Integration
|| STM32H7431ITX_FLASH_DEBUG.Id
|| STM32H743IITX_FLASH_RELEASE.Id
| STM32H743IITX_RAM.Id

Name Date modified Type Size
App 7 File folder
Afterwards, to migrate the version of Sses g Peeles
. . . build 7/18 File folder
TouchGFX in the previous project on il EXD B i
its separate directory (making a copy generated 7 File folder
of said project is recommended as 908 : { e folow
. . . simulator 7 File folder
backup) by opening it with the i S ey o
TouchGFX DeS|gner version 4.22.0 |8 A1430_Project_Integration = ouchGFX 4.22.0 Design... 24K8
direcﬂy from the folder of the project ¥) application.config B Share with Skype ML Configuration File 1KB
3] ApplicationTemplate.touchgfx 5 uchGFX 4.21,3 Design. 1K8
“s CrowdStrike Falcon malware scan >
@ Move to OneDrive
7-Zip >
CRC SHA S
¥ Select Left File for Compare
1= Share
Open with > | Ed TouchGFX 4.18.0
2 TortoiseSVN > | B TouchGFX421.3

Bl TouchGFX 4.22.0
Restore previous versions

Update
In doing so, a pop-up will appear
asking if the pI’OjeCt should be The project you are trying to open is version 4.18.1, but your
migrated from the present Version TouchGFX Designer is version 4.22.0. Do you wish to update the
(4.18.0) to the new version (4.22.0),
to which “Yes” shall be selected. Please make sure to back up your project before updating. The

update procedure requires internet connection and might run

project?

for several minutes.

Page 153 of 155



mMaximarecce

Software Department

Revision: 3.2

Date: 05-Sep-23

maxAl 430 SDK Manual

|:|]U[l}l'[ Y

TIPS Y/~

After that, copy and paste the
complete TouchGFX folder from the
separate project where the migration
was made, to the folder with the new
SDK template.

With the project migrated, 2 folders
and 1 file must be copied and pasted
overwriting the previous files on the
new TouchGFX folder. These
files/folders are obtained with the .zip
App+Target+Template, which
contains the folder with the same
names as the ones they should
replace. When trying to paste the
folder over at the new TouchGFX
folder a prompt from the system will
ask if the files should be replaced, to
which Replace all files should be
selected

Once the correct files are on the
project, it is a good practice to open
the Al430_Project_Integration (or
280) file with the TouchGFX Designer
4.22.0 to make sure that no migration
prompts appear again. Then, new
code should be generated again, in
case any file wasn’t generated by the
first step, see the next figure for it:
(Remainder, if the directory path has
any spaces or special characters, the
Designer won'’t allow generating new
code).

.seftings
Core

Drivers
Middlewares
Tools

TouchGFX 71872023 11:42 AM

1:40 AM

USB_DEVICE
10¢ | «cproject
Jmixproject
:} .project
Al430_Project_Integration Debug.launch
Al430_Project_Integration Release.launch g
o | Al430_Project_Integration
x| backup_Al430_Project_Integration
STM32HT7431ITX_FLASH_DEBUG.Id
| STM32HT431ITX_FLASH_RELEASE.Id
| STM32HT7431ITX_RAM.Id

App
assets
config
gui
simulator
target
E! Al430_Project_Integration
m Al430_Project_Integration_backup
¥-) application.config
F4 ApplicationTemplate.touchgfx

Misuse Key Test
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Afterwards, proceeding to
STM32CUBE IDE v1.11.0, a full
clean, refresh and build with the
Debug configuration is necessary for
the project. If no errors occur, the
project is ready.

ct_Integration/TouchGFX/gui/include/gui/common/Fronten

”
=
=
=
.~
"=
e
]
R
n
n

Steps Resume

Resuming the steps on a list, it would be as follows:

1.
2.

No ok

Import SDK Template to a directory path without spaces or special characters.

Migrate the TouchGFX component of your project on previous project (make a backup if necessary) by opening it with the TouchGFX design
v4.22.0 and answering yes to prompt.

Copy and Paste the whole TouchGFX folder from the migrated project to the new template.

Copy and Paste the zipped files “App, Target and Template” into the new template’s TouchGFX folder.

Open the interface with TouchGFX v4.22.0 Designer and generate code again.

Open the project with STM32CubelDE v1.11.0 and Refresh, Clean then Build the Debug Configuration.

(Depend on the application) if any errors occur, it means that header files, references or declarations were present on the files altered with the
new template, all those sections of the code should be reintroduced manually.
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