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08 |DB Data Base
09 |API Application Programming Interface
10 |LCD Liquid crystal Diode
11 |CAN Control area network
12 |USB Universal serial bus.
13 | Al430 maxAI™ 430

Maximatecc Software Overview

1.1.1 maxAI™ 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.

1.1.2 maxAI™ 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.

1.1.3 maxAI™ Specialized

The Specialized provides you with access to the maximatecc engineering team, who develop a custom interface that meets your
specific application needs. The team supports all elements of the engineering and setup process for ease and flexibility.
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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 is available with the maxAI 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 fixes for maxAl 430 SDK 1.0.0

e 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
e 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”

e Keypad
o Added continuous pressed state
e 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
e EEPROM
o Moved shadow EEPROM from external SDRAM to internal RAM to void
conflicts with frame buffers
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2 Introduction

The AI430 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 AI430 platform.

The user can explore all the possibilities to cover the requirements and needs by using the AI430
peripherals and by creating their own custom graphical applications.

The SDK platform has the following benefits:

Short development time

Pre-established low level driver administration
Portable software components

Low technical development skills required
Pre-configured and stable SW architecture

Secure custom and private algorithms implementation

YVVVVYY
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3 SDK Setup and installation

To get started with the AI1430 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.

3.1 SDK Development Environment

The AI430 SDK allows TouchGFX Applications to be custom built on the AI430 platform. Please
ensure the below hardware and software setup is available.

3.1.1 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 maxAI 430 kit

Debugger ST Link V2 in-Circuit debugger with USB cable

3.1.1 Software Requirements

Development IDE STM32 Cube (1.8.0)
Development IDE TOUCH GFX (4.18.1)
SW Package S/W package released with the maxAI 430 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.

3.2 IDE Installations

To get started with the AI430 SDK, please follow the below links to install the STM32 Cube IDE
and the Touch GFX IDE.
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1) Install the STM32 Cube IDE following the instructions in the document
https://www.st.com/resource/en/user_manual/um2563-stm32cubeide-installation-guide-
stmicroelectronics.pdf

2) Install the Touch GFX IDE following the instructions listed in the document
https://support.touchgfx.com/4.18/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 located in a file path
directory with no spaces. i.e. "C:\User\JohnSmith\CANBUSProject\Template Directory"

To avoid conflicts only open one SDK project at the time.

[ stm_cube wks - STM32CubelDE

File Edit Source Refactor Mavigate Search Project
New Alt+Shift+N >
Open File.

(", Open Projects from File System...
Recent Files >
Close Editor Chrl+W
Close All Editors Ctri=Shift+W
Save Ctri+§
Save As...
Save All Cirl+ Shift=5
Revert
Move,
Rename... F2

&) Refresh F5
Convert Line Delimiters To >

Print.. Ctrl+P
N Import..

Export.

Properties Alt+Enter
Switch Workspace >
Restart

Exit

Select the option “Directory...” to look for the folder were the SDK project is located.
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Import Projects from File System or Archive

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

Impodt source: | - | Archive...
[type filees teset Select Al
F‘olu;r Import as Decelect All

Dot Dselected
[ Hide already open projects
[[] Close newly imparted projects upen completion
Use imstalled groject configuratars to:
[ Sesrch for nested projects

[ Detect and configure project natures
Working sets

[C) Add progect to warking sets.

Cancel

3 Bicese Fon Fuldir

b
- 4 s THisPC 5 Doruments 5 sik_elense » Integratior_tes ~
Orgonige = b Falder = @
e Mame % Tipe Sice

Al30 Project IntegrationRICguids

W File folder
=

Fobeler: | AMI0_Pregert_Inbegr cinnRTC guiz2

Cancel

After some seconds the option “Finish” will be enable and need to be clicked to finish the
process.
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| [ Import Prajects fram Fie System or Acchive

o x
Import Projects from File System or Archive .
|| Thin wizard aniyaes the centers of your oldes or srchive Sl o Find projects and impiort them ir the IDE l o
T — R P e <] pR

It s

Ecfipze project

Tl 1 andmeted

" | CIHide atready apen progects
jects upon completion

B 5
7 Dietect and configure project natures

Werking sels

[ &dd project to working sets

e,

lid) Tinck Pzt I Fiiish I Carcel

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

File Edit Source Refactor MNavigate Search Project Run Window Help
e A R - - R R

& Project Explorer 32 ¥ 350
~ [T Al430_Project_Integration (in Al430_Project_IntegrationRTCgui2?
4 Binaries
il Includes
8 Core
> [ Drivers
> (B Middlewares
(8 TouchGFX
(5 USB_DEVICE
> |= Debug
> [ Release
(= Tools
[ AM30_Project_Integration.ioc
2| Al430_Project Integration Debug.launch
[ backup_AIl430_Project_Integration.ioc
[ STM32H7431ITX_FLASH_DEBUG.Id
% STM3ZHT43ITX_FLASH_RELEASE.Id
% STM3ZHT43ITX_RAM.Id

4) Once the SDK project is imported an external loader need to be copied into the installation
folder.

Inside the AI430 project in Tools folder the external loader is located.
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W ':':“ Al430_Project_Integration (in A430_Project_IntegrationR
) ﬁb Binaries
[l Includes
72 Core
o (2 Drivers
o 8 Middlewares
(2 TouchGFX
(2 USB_DEVICE
» = Debug
v (2 Release
w = Tools
=] maxAl_gspi_loader.stidr
'::;; A1430_Project_Integration.ioc
|=] Al430_Project_Integration Debug.launch
4:5_'? backup_Al430_Project_Integration.icc
| STM32HT43ITH_FLASH_RELEASE.Id
g STM3IZHTA3NTH_RAM.Id

The maxAl gspi loader.stldr need to be copied in the following path:

“LOCAL DIRECTORY\STM32CubelDE 1.8.0\STM32CubelDE\plugins\com.st.stm32cu
be.ide.mcu.externaltools.cubeprogrammerwin32 2.0.100.202110141430\tools\bin\Extern
alLoader”

Note: The LOCAL DIRECTORY is the directory were the STMCubelde was installed.

3.3 S/W Release Package Details
The maxAl 430 SDK kit comes with the below S/W release package. It has 3 project files released.
1) Demo Project File

2) Application Project File
3) Blank Project File

3.3.1 AI430 Project Structure

The maxAl 430 project files are integrated source code which include the TouchGFX application
integrated with the AI430 SDK. These applications leverage the hardware capabilities of the A1430
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 A1430 SDK.
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3.3.2 Demo Project File

The Demo Project File is a fully graphical pre-built project file which leverages all the
functionality of the AI430 SDK. This application is an integrated example which communicates
with different modules in the SDK in a single UI 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 the same are described in
section 7.2.

The below image shows the folder structure of the AI430 demo project file. The Main folders of
interest are

a. Core
b. Drivers
c¢. Touch GFX
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[ workspace_1.80.1 - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Win
Brd@3~E~@RivdigrS~y[dv@visy
{5 Project Explorer BESY 8§ © 0
v m Al430_Project_Integration (in Al430_Project_IntegrationRTCgui22
> ¥ Binaries
> ! Includes
* Core
> & Inc
» (= Maximatecc
> & Src
> [= Startup

5

v (2 Drivers
> = CMSIS
(= Maximatecc
> = STM32H7xx_HAL_Driver
2 Middlewares
v (2 TouchGFX
> & App
> (= assets
> & build
& config
> (= generated
v~ & gui
» & include
> & sic
> = simulator
> [ target
= Al430_Project_Integration_backup.touchgfx
= Al430_Project_Integration.touchgfx
= application.config
= ApplicationTemplate.touchgfx.part
» & USB_DEVICE
» & Debug
> (= Release
[Z] Al430_Project_Integration.ioc
|=| Al430_Project_Integration Debug.launch
[5/ Al430_Project_Integration Debug (1).launch
{5 Al430_Project_Integration Debug (2).launch
[ backup_Al430_Project_Integration.ioc

Page 18 of 295



Dept: Software Software Guide Document

Rev No. 2.4
Date: Oct 31, 2022

3.3.2.1 Core Directory

The core directory includes the files which form the core of the SDK architecture which
include the platform service files for all the modules. (Platformservice.h and
Platformservice.c) They are located wunder the Core\Maximatecc\Inc and
Core\Maximatecc\Src directories.

The “user modify files” directory contains that the user will modify in the development
of the application.

~ [[7] Al430_Project_Integration (in SDK_template)
» #4 Binaries
» ) Includes
v 2 Core
» & Inc
v £ Maximatecc
& Inc
&= Src
v (= user_modify_files
> [h Ai430_Config.h
. [n] EE_PH_DB.h
» [h] EE_User_define.h
> [h) gen_defineh
» € gen_pgn.c
> [h] j1939_datatype.h
» [n] J1939Data_Layer.h
> [h] User_Define.h
s |g] user_task.c
=
(= Startup
» |2 Drivers
» (£ Middlewares
» (2 TouchGFX
> (2 USB_DEVICE
» (= Debug
= Release
y = Tools
[} A1430_Project_Integration.ioc
=] Al430_Project_Integration Debug.launch
= Al430_Project_Integration Release.launch
[ backup_Al430_Project_Integration.ioc
10 STM32HT7431ITX_FLASH_DEBUG.Id
5§ STM32H743IITX_FLASH_RELEASE.Id
w STM32HT7431ITX_RAM.Id
LJ Boot
[J maxAl_gspi_loader (in maxAl_H7_QSPI_loader)
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3.3.2.2 Driver Directory

The Driver files for all the modules in the maxAl 430 are located under the folder structure
Drivers\Maximatecc\inc and Drivers\Maximatecc\src.

[[1] workspace_1.8.0.1 - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Wind
Hwilh g | BvQ v@RivGigvaivfrGvite~
i Project Explorer 52 PSS Y § = O
v [ Al430_Project Integration (i "
> # Binaries
¥ Includes
> & Core
v~ (@ Drivers
&= CMSIS
v (= Maximatecc
& inc

> & srC
&= STM32H7xx_HAL_Driver
2 Middlewares
> & TouchGFX
2 USB_DEVICE
» = Debug
> [ Release
[Z] Al430_Project_Integration.ioc
= Al430_Project_Integration Debug.launch
= Al430_Project_Integration Debug (1).Jaunch
= Al430_Project_Integration Debug (2).launch
[Z] backup_Al430_Project_Integration.ioc
[ STM32H743IITX_FLASH.Id
uw STM32H743IITX_RAM.Id

3.3.2.3 TouchGFX Directory

The GUI files for Demo purpose and understanding are available under the folder structure
TouchGFX\gui\src. The screens that are available as demo are scr_camera_screen, scr_io_screen,
scr_main_screen, scr_timer screen and scr_wlights screen.

As a TouchGFX developer any GUI code that is developed by you would go into this directory.
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[[1] workspace_1.8.0.1 - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Wind¢

I |

Pl o |'-;v v“‘mr_‘rmvc_“.vs“v@vt}".v

ES% T § =0

s Project Explorer &2 o =
v [ A1430_Project Integration (in Al43
> ¥ Binaries
> WY Includes
> & Core
> & Drivers
& Middlewares
v (& TouchGFX
> = App
> (= assets
» & build
> & config
(= generated
v & gui
> = include
v [= SIC
> (= common
> & model
> (& scr_camera_screen
(= scr_io_screen
(= scr_main_screen
» (= scr_timer_screen
= scr_wlights_screen

!

L

» (= simulator
& target
= Al430_Project_Integration_backup.touchgfx
= Al430_Project_Integration.touchgfx
= application.config
= ApplicationTemplate.touchgfx.part
> & USB_DEVICE
» = Debug

(= Releace

3.3.3 Sample Application Project File

The Application Project File is a semi graphical pre-built project file which details each module
which is available in the AI430 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

Page 21 of 295




Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

each and every 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
detail 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 AI430 sample application project file. The Main
folders of interest are

a. Core : Similar to the Demo project

b. Drivers : Similar to the demo project.

c. Touch GFX

{5 Project Explorer 3
w m Al430_Project_Integration (in SDK_template)
#F Binaries
il Includes
v 8 Core
& Inc
v (5 Maximatecc
& Inc
= Src
= user_modify_files
(& Sre
(= Startup
w (8 Drivers
(= CMSIS
= Maximatecc
(= STM32HTxx_HAL_Driver
> (2 Middlewares
v 22 TouchGFX
= App
(= assets
(= config
=, oenerated
v (= qui
= include
= src
(= simulator
(= target
| Al430_Project_Integration_backup.touchgfx
[ A1430_Project_Integration.touchgfx
=] application.config
=l ApplicationTemplate.touchgfx.part
(5 USB_DEVICE
(= Debug
(= Release
= Tools
[:] Al430_Project_Integration.ioc
=| AM30_Project_Integration Debug.launch
\Z Al430_Project_Integration Release.launch
m backup_Al430_Project_Integration.ioc
18 STM32H743IITX_FLASH_DEBUG.Id
i STM32HT43IITX_FLASH_RELEASE.Id
i STM3ZHT43ITA_RAM.Id
3 Boot
13 maxAl_gspi_loader (in maxAl_HT_Q5PI_lo
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3.3.3.1 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 the

mentioned folder as shown in the below diagram.
[} workspace_1.8.0.1 - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Wi

il | ®v&vRividigvavEvTvid

g o=

14

{5 Project Explorer 2 =
~ [I] Al430_Project_Integration (in Al430_Project_IntegrationRTCqui2
4 Binaries
s Includes
& Core
2 Drivers
2 Middlewares
~ [ TouchGFX
& App
= assets
= config

~ & gui
& include
v & 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
= eeprom1_screen
= flash_screen
& ingtest_screen
= j1939_screen
» = keypad_screen
= lcd_screen
> [ ledlt_screen

) = lts_screen
= model
> = powermode_screen
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3.3.4 Blank Project File

The Blank Project File template is provided as a convenience for the end user to begin the firmware
development. The Blank Project file can be unzipped to the desired location (folder) and renamed
to a name as per users’ choice.

3.3.4.1 TouchGFX Directory

The GUI files for creating new applications should be added under the folder structure
TouchGFX\gui\src. Section 3 describes in detail how a sample application can be written and
integrated with the SDK and tested on a MAX Al430 board.

[[3 workspace_1.8.0.1 - STM32CubelDE

File Edit Source Refactor Navigate Search Project R

Loy

b > ¥ .'n_ia@.-’_f.;'\_c'_:'i"'tij" e v @
&3 Project Explorer 2 BESY
+ [ Al430_Project_Integration (in Al430_Project_IntegrationF
i Binaries
it Includes
> & Core
& Drivers
> 2 Middlewares
v (& TouchGFX
= App
(= assets
= config
> = generated
v & qui
&> include
v & src
= common
(= model
(= screenl_screen
= simulator
& target
" Al430_Project_Integration_backup.touchgfx
- Al430_Project_Integration.touchgfx
= application.config
=| ApplicationTemplate.touchgfx.part
& USB_DEVICE
= Debug
> 1= Release
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3.3.4.2 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.

[ coce-setup - 44420 Project Imegratian/CareySoc/imer_tack.c - STMIZCubeiDE = a w
Fie Tdit Source Fefacir Newigate Sagre C Bun Wiedow  Hasfy
M GRS g@rE- @ er0-Q-& -4 TR oo e @ Q= (Em
i Project Explorer = P B |5 CANViewcpp %830 Configh 8 Detalsyerh (€ 19330iewcpp |8 119390088 Lo s user tasks % de CANZViewepp i
~ [ AM430_Praject_Integration 4 . Aa . = -
i fnaries 1
=2 Incaodes 3% vasd User_Taskl_Start(vaid *puParsneters)
WARERE : y * Enable th) test task by U i oo
Nl i WifdeF _TEST_USER TASKI CODE__
bl il i uinti_t ps_state;
i Ing Tt int8_t led_state;
= Sre Tl
. while(1)
= freericac . - - -
X A GET_D8{15_FS_TNIT_DGNE, Ros_state);

2 stm32hTo_hal_mep.c
st 32NTae el _timebisse T
g stm32hocitc

SF(TRUE == ps_state)
bresk;

§ syscallse ] VTaskoelay (5007

i sysmemc B }

il sysiem SImaToC . _

e Led_state = LED_ON;
= St ) x SET_DB{LED_RED_STATE, (ulntd_t *)&led state);

pandif
7 [ Prablems =2 & Taks B Console T Praperties ' < Budlel Anshyzen s Static Stack Aralyzer 4 Seanch
o Middewares 78 exrors, 6 wanmings, 0 others X% | mE -
B TauchGRK Description L~ TIM1_PROTECT_LAMP' -4 matches in ‘AM30 Project Itegration
8 LUSE_DEVICE « [ Ald30_Praject Integraticn
Deug =

- Reieaie

[T £1430_Praject_Integration ine
AN30_Project_Integratice Debug Jsnch
1430,

¢ & Maimater:

~ B I

= kovalic srgaments
ect_Integration Oebu (1) bsnch a3 aegamenis”

£ N9T90ats_ Layerh
531 FROTECT LAV,

AlA30 ] nberation Detug (21 suech & Frvaalid arguments 5 Sre
[ hachm_A1430; Praject ntegrationine i R A
il ST AIITICFLASH s el arguments naae
o BAUDRATE 250K cauld nat b resalved £t JUB(ENAY_PRCTECTLAMS - (STAST_I1030UBET + 11,
BALDRATE 250K could mat be r=soleed L Detug

Please refer to section 3.5 to understand how to edit these user tasks and integrate with the SDK
and tested on a MAX AI430 board.

4 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 maxAI 430 hardware and test it. We will also provide you the
details on how you can debug the application using the ST link debugger.

4.1 Blank Project Installation and loading

The MaxAI 430 SDK release comes with 3 project files as described in the Section 2.3. Please go
to the folder with the zip file (AI430_GettingStart.zip) containing the blank project file is available
and unzip the same. You will get the directory, AI430 Project IntegrationRTCgui22 after unzip
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the file. The below image shows the contents and path of the blank project after it has been
unzipped.
v Al430_Project_IntegrationRTCgqui22

v Core
Inc
v Maximatecc
Inc Al430 SDK Source and
" Include files
user_modify_files

Src
Startup
v Drivers

CMSIS

v Maximatecc

= Al430 SDK Driver Source and
- Include files

STM32H7xx_HAL_Driver

Middlewares
Tools
TouchGFX
USB_DEVICE
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4.1.1 STM32 Cube IDE Setup.

Click on STM32CubelDE Launcher and provide the Workspace name on the pop-up window
given below and then click on Launch option given at the bottom right corner of the Pop-up
notification to open the IDE with any desired workspace. We will then be adding our project into
this workspace.

| [T} STM32CubelDE Launcher |

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

Workspace:  C\Users\Rajesh\STM32CubelDE\SAMPLEapk22 =

[ Use this as the default and do not ask again
* Recent Workspaces

[ Lat.mch_i [ Cancel

Once the user enters the Workspace, he can see the below screen.

[ [ Release_code - STM32CubelDE =3 =

[ File Edtt Source Refactor Mavigate Search  Project Run Window  Help

& @D Information Center 3

e
Bl @& s™m3zcubelDE Home

Start a project
Welcome to STM32CubelDE @ Suppon & Community

What's new

STM2 - . it
CubeilE 3 5 17!

.

Update MPU Linux

$hootlo on running

L
Standalone STM32 Tools
tc & test "‘J&,}
! P tiow to accees it - Right-click on w Gorten-A project > fun As @ sz
> STMIZ Cortex-A Booticader Deployment L -
| L4 ® =
Quick links ® 5TMm3IN |
| R Access to Videos |
| - L Aggiication Tools }
| [ [ Read STM32CubelDE Documentation | 2 L4
O co=sigr

| 4 Getting Started with STM32CubelDE |
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The user must now import the blank project into this workspace. Click file menu and select the
option “Open Projects from File System”. Refer the image given below.

[0 &30y it
Ole Ddit Senmee Petactar N

e it e ‘o L
Cpen Fie: |~
i pon Broects from Fils System.,

Fecent files

Welcome to STM32CubelDE @ SpEheeay

What's new

Stancaone STMAZ Tools

Propertis Al Enter

Switch Workspara

Rastart

£t P> w10 aonean ¢ How = sstormation et » Ancesa ireca

QUCK links

§ecccce

pdates Available

£ Ec

M © type here tosearch i‘ o o @ # @ 9 & o, o~ m R

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

[0 Impart Projects from File System or Archive o »

1 Import Projects from File System or Archive (=" f &

This wizard analyzes the cortent o yout folder ar aichbve fe to find proects smd import them in the IDE _A

'!mnm sorcel | Mo SampleProjecty B30 Prejec IntearaticnRTCguiza | iectary rchive
9 Supper & Community

1 of 1 selected
|l aleachy spen projects
—Iigse newly imparted projects upcn completion

Use i
| Search for nested grejents
[+ Detast and configure project natums

nfuritiars boc

Working sets

[T]dd project 2o wirkdng ssts N
. Stancalons STMEZ Toals.

geo222 fz\

Updates Available
Updatss ara avalabis for your saftaare.
Dick kb e and install updstes,

A Hours.

0z

it wll s 2
Sat remindr p

W O Type here tosearch jall© = w €@ & W ¢ B[ J iwc awmpges 5 W

v

Now click on Finish once it recognizes the project file. You will get the below screen once you
click on Finish.

Page 28 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

[0 &30kt ST ubelDIF = (&) b4
Pl Tolil Sovers Reinchr Muokpte Saech Poject Bin Window Hep
it T R I R T R - fiiwEds = v o
i Prefecs Explarar = S n S TS
[ AMID, Projoet, ntusatian 11 A£I0 P imct Irduation
© A dinaies Theen & na acthen eelitor

2 kil bt prrviies nn ot

B STRAZH AT HASH I

i STREZZITAIITH TAM g

S pobl A Teks DCoson Dhopes 7 i Buld Aialyzor % s Stalic Stack Anslyzst
Mittms Al430_Project_Integration.clf
Dt FAI430_Projest_Integration/Tebug - 10 Jun
2022, 18;23:29
Merary Rogions Memery Detly.

1 itvris subenctuel

or -
M D Type here to search :z.;. O f = @ & W & B[O 4 i B P nz‘.‘o';-q:n;g ‘_'-

4.2 Build and Flash Procedure

Now we will create our own TouchGFX UI and compile and test it on the board. Expand the
TouchGFX  folder from the STM32CubelDE and double click on the
Al430 Project Integration.touchgfx file. Refer the image given below.

[ A4 itk STRAAN b EIF = A

Fle Edit Sower Refactor Navigate Segch Project Bun Wodaw Help
- - = T T T e g A e ] &

B 43 Progect tegratianos

41 A0 Progect Intogration Dubuglaunc) SPwbl. A Taks S Consd. OPiope. ~ " S Duld Analesor 28 Slathe Slack Analyzir
I backup AI434 Frogect Integratianics A

B STIPHTATITO_FLASH I 0 frems AM30_Projoct Integration.chf -
o STMIZHTL3ITH Rt 1 [escription AI430 Project Integration/Debug - 10 Jun
2022, 18:23:29
Mureiey Foglorn Mumcry Dulabs
3 3 | % £

1 itk salnmod

MW 0 Typehere to search i‘ O H W @ & v & E— Jroe I 5

Once you double click the AI430 Project Integration.touchgfx file, TouchGFX IDE will be
opened with our designed UI as shown below.
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Myapplication - TouchGFX Designer -

Develop Your
Application

from HERE

WO iype hete o search japl o % » € @ v RO A e o~ m oo R

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

Modified this Text

o — 3 TR = o i = =
M O Type hers 1o search 1 g O = G & E 2 2. [0 & | e Ll e )

Go to STM32CubelDE Screen. And click Project ===> Build All. Refer the below image.
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[ &14300mickSimnt - STMAR kel DF
fle Lt Soare Refactar Navigate Search Project Ror Wlndow Help

T e e it i Lehwiedzesw o
i Frogecs Evplorer 0 Clasc Project | ST rouw n@a =
~ [AM3D Project Integration fin A430 Broje; i
& inchades ; i . There b o atiive editor
& care ] Tha g an ot
Drtvers 4
& Wik A g ¥
* = louchiz Cpeni.
hi Hild Aastarmatically
B s lsld sargets
i ikt LAt bt »
o+ geracntec] : 2
e
Frogiare
o7 ntraraticn barkig taucngh
Integpsthun tnschile
« appliaticaconfig
< ApslicationTanplate gl pat
& U5H DEVICE
= Dabug
i Helease
3 8130, Prasjoct Iilwupiatinsios:
& mlain Piojsct imtsgratian Debug launch
0 ks A3 Prigect_Intwgratioon e
T STMESZHTAINTH FLASH Sprobl. % Fasks Boonsos, FPopes 0w Buid Arahmer i = She Ssmck Anshzer =
i STMERATAINTH_RAM I ER
Uit
Dazeiption WMecreury Fegicns. Wity [vtas Bt
Reieii Shoobiatldey - Erieh wel i Siew Far.yrr noftnre,
< %[ € - N 4

=AM Prajedt Inteqraticn

M © Type here to search

=" GW“&?%EiE @ i, o~ s

| Set remunder profe

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

below.

B A2000HkStart - STMAZCULIDE

[nd b4
lile [dit Sowes Refactar Nawigats Ssarch Broject Bun Window Halp
Sl BTG ay dr @ e T O A A m oy v e Eaae s a =
& Project Biplores Bl 5 = outine T B Toigets B eomition Ceater - .
* [ AMI0 Project Integration (i Pitie
of dinaics Thare iz no active eiear that
@ indudes pravides an oulline.
1 ach 7180
s
i cammarar
6 Comfiygunableinpuly
i rgitalioe
W e SpLT
i Felean.g
|& Irpust Fraquancy.c (£ Preblems £ Tasks B Carsnic RO PR EEFARE QY -
i 16 Espranddn:_FCAS535 0T Quikd Conzale [A1430 Pro !
= ST RS U EETR ST "3 RIS T URE L ATTINE S LI NAT RSP TU RS TR eI S
& Irdds18100hc arn-nane-eabi-objcopy -0 binary AI438_Project_Integration_ elf “AI238 Prajest Integration.bin® T
| LD Text data bss dec hex Filename
it ol 703866 1148 121816 826762  c9cdBa AT43A_Project Integration.el
T OPFI002. Finished building: default.size.stdout
& Pove Ktoder Finished building: A1338_Projact_Integration.bin
# Selramc
s iaming Lightc Fintshed building: AT438_Project Integration.list
i STM32HT o HAL Driver
# Witkdewares e N S
s In.]a.za Build Finished. @ errors, @ warnings. (took 2?:.531:5]]
= Aps v ¥ bd
< t L » < >
&
¢ 170
W . Type here tosearch JMC o~ WO ENG

Now we will flash the binary using the ST JTAG, click debug
highlighted( ) Xt in the below screen.

L

T2z

% “icon to flash the code. Refer the
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[ A0 uickStart - STA 22 Cubel DE

-

file Edit Source Refctor Navigate Sowch rojoct fim Window Help

e vsws-anvn'»_:_-s--Evo-mv--d--_-»-« Lrtisopaesviaim a =i

= Project Explarer & St s T G Ousne v Duild Targets O W0 information Center ==

w I3 AR Project Infogratian (o 404 ) - -
& Hinwles There i n acthe ecdtor that |~

& indudes

pravides an cetfine.

Start a project

¥ & Meximatecr

Stan1 naw
I Ade STMET
¢ adeT1d0: Fropat
i butaothic
& camerac

I Configuiehbinpul.c o
12 Digitalic.c

[ weprim spic il

i  trablame - daeke: B nnenls 7 T Bennortice =D e

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

o vt B Wi Heip
ArE g g e @ B e 0 Goria Al .l e mdses - o a
> c ' L= T T B oOutiee Bl Targets @ indormation Center 12
[ AMID Proket letussation
o dinanies 1hoes i5 40 active aomer at
& Inclurims. prawiedes o sulie
= Care
v @ irvers
o ﬁf.m\-r [ Cranfirm Perspectam Switch s
=hi; e Fhis kird of laureh is configred £ open the ebug perspective when i suzpeds. %
¥ Start new
1 Ander Thix Teheu perspactive suppeets applisntion debgging by proidineg vesws e displaing the ATMAE
s achyy 100 il stack, variabin and bisskpuints. wiehmet
< bkisdtie
I camerac Swltch b 1hie pospective?
s Comfigurabisinpet.c
i Crgitalize

s [ Remermisar my dadision
W eeprom.sphe

& Rl T | e !

@ I Frequency.c 1® Froblams S mDs ey ==
e 163 Expande: TEAGE3S - Al430 Project Integration Debiiug [S1MI2 Corer- i L/ ++ Application|
& Erasing internal ; secters [B 5]

Download in Progress:

Enpoet
File download complete
Time elapsed during download ope~ation: 2@:@89:18,651

i Warring, Ligghtc

B STMIZHTo0 1AL Dreer Verifying ...

= Yirdclmwares ]

v & TouchGeX
AT b ¥
1o AR w + amie |

>
& Lisurchini AM3I0 Project_|Lion Dibag: (93%) =g

B w @ & W oa EOMN o Bl owc s om0

VO AT R AT ¥ Az06F022

M O Type hers to search

Once the flashing is completed you will get the below screen.
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JuickStar - ARED Progect it ation Com i man - ST (a3

file Sowce Refsctor Navigate Search Project Bur Vindow

- - BiErier0rq- «E TR B - i vTda e o= A0 A
& [eng Irajort Papiares

VLB GrE mA g o w5 C O isdarmation Canter

i s '
* O3 AM20 Project Integration Debug [ST! Mama Type Welue i BTM32CubelDE al
ity Home
Starl a project
* Configure the system clock
Systencleck Configl);
T Configura the peripherals comen clacks =
eriphCommonlaock_Conigl):
] >
Bionscl © & frablms G frensabler @ Debugger Consale ) Memiory BR% BUFEES
Al430 Progect Integration Debug [STM22 Cortex M G401 + Apalication]
[T MR T -
File dewnlosd complete
Time elapsed during download operstion: @@:6@:18.831
Verifying ...
Downlosd verified successfully
o o
< 3 >
B O Type here to search 3 - o ot € & wa 3 Mmyg R we A m o oaoas T8
P to search ;’uﬂ mi " 1) == TR 0E | 4 C : 136/2022 1

Click Resume ™ button(Highlighted ([J) in the above image) to run the application. You will get
the below Screen on the AI430 board.

We were successfully able to compile and flash the blank project with minimal changes to the
MAX AlI430 board.

In the next section we will elaborate with an example on how you can leverage the features of the
SDK.
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4.3 Memory Sections
4.3.1 Debug and Release configurations

There are two configurations to compile the code, in the example was used the Debug
configuration. The debug configuration allocates the code in the beginning of the internal flash
(address exeseeeo00) for debug process.

The second configuration is Release were the code is allocated after the memory space dedicated
for the bootloader (the address of the SDK is exese20000).

4.3.2 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.

4.4 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.

4.4.1 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.
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File  Edit  Help MyApplication - TouchGFX Designer - 4.18.1
Screens ‘ontminer - Properties
D =a P = = o {ra 5 =
Canvas Add Screen + B
I v StartSereen

Light sensor MODULE

SINGLE MODE CONTNS MODE

H £ Type here to search } .2 = il » ovc o~ W5 ds NG

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 below
screen.
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File  Edit  Help MyApplication - TouchGFX Designer - 4.18.1
Screens ‘ontminer - Properties

D =a P = = o {ra 5 =

Canvas Add Screen + E ey

Crar Image
@
Light sensor MODULE
ocisfrogress]

SINGLE MODE CONTNS MODE

H £ Type here to search

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 below screen.

File  Edit  Help MyApplication - TouchGFX Designer - 4.18.1

D Screens ootV y Properties Irteractions
=al @GP = = L4s) {izza] 5] =2

Canvas add Screen +

Location
l LTsDaTA

Light sensor MODULE

SINGLE MODE CONTNS MODE

singile Use

H £ Type here ta search poal =i - - L. o A B e ENG
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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.

Edit  Help MyApplication - TouchGFX Designer - 4.18.1
D Screens ondsiner - Properties
= All L) = = iy iz & =

P bumenl

Light sensor MODULE

G SINGLE MODE CONTNS MODE
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Click “</>” button for generating the TouchGFX code. Refer the highlighted part ( ) in the
below screen.

MyApplication - TouchGFX Designer - 4.18.1

D Screens Canlsine - - = Properties
= A o 4o} = =
: Add Sereen : 2

| w StartSeraan

Light sensor MODULE

SINGLE MODE CONTNS MODE

: ‘

n £ Type here to search

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.
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4.4.2 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/startscreen_screen" folder
structure.

" virtual void keyUpdate(uint8 t val); "
" virtual void handleTickEvent();"
" virtual void trigger();"

_3 ghsenson - A0 Project_Integration/ TeuchSEX guifnclude/ gul/starts reeryStartScreenPresertber, hpp - STMECubdDE a x
File Edit Scurce Refactor Mavigate Searcl
o | E- R

G Project Brmlocer 33

S |

= 0 |8 Cubine 17
e [ 30 Praject_integration | -
" # STARTSCREENSRESENTER_HPF
b W guidmacet MudelLstenes hpp
o mvp/Fresenter.hpp
ed | & touchgfx
 StatSueen¥ien
w I TouchGRX v (@ StastSorecnPresenter
= App .
= mszats -
o ol - °
= generated .
v i o " @
i Rtie wirtual veid deactivate(); a
wirtual ~StartScreenPresenterd) (}; i ;
s StartScreenPreserted)
B MR
= SHArsErean_scen tual void handleTicl
|1 StanSerasnPresenter hpn 2 virtual void teigger();
. i 5 privete:
= simulatar StartScreenPresentend )
o teget
T 41430 Project Integration_backupsouchgle StartScresnViewd view;
bt ! Praject tegration | L 1
[ 21430 Project Integraticn tauchefs i H
- spalicstion.config : -
1 Appheation lempiate touchits part |8 Prabiems: 2 Tasks - B Cansote [T Properties YR S0 [ Buld Anatymer £ 2= Static Stack Anatvzer i b
(% USE_DEVCE it
R Liteens = Al430 Project Integration.elf - /Al430 Project Integration/Debug - 13-Jun-2022,
:Iea?e Deseriptica Resource Fath 4:15:35 M

1430 Preject Integratianiiac

Herary legiors Msmary Detaile
J330_Preject Irtegration Debug.launch

Region Searaddress End address Size Free =
ekl backis A430 Prgject_legrstion.ior T W Fl A Pl AN e T hdR Tmake ¥
TANILTANITY £ 451 < >
< > < >
o | Witable Senart Insert A:1:90 LI+ Indexsn (305} LRl
DT s .
n A2 Type here to ssanch =%

Add the following functions which will be used for the Light sensor Module in
"StartScreenView.hpp" file under the
"TouchGFX/gui/include/gui/startscreen_screen" folder structure.

"virtual void keyUpdate(uint8_t val);"
"void trigger();"

"void handleTickEvent();"

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

Add the following functions for screen navigation purposes.
"void moveNextScreen();"
"void moveBackScreen();"

= byghtsensor - A0 Project_integrations TouchSF 3 guidinclude/gui/stanscreen_streen/SarScreen'eshpp - STMIZ ubelDE o x
File Edt Searre Refrctor Mavigal sarch  Project  Run v Help
3= @i~ -0- G- hpom = | BS i s-Hd-Froso-o-m0 q im| EEE

% Debog ., Project Daplorer 77 = H 7 maine 5 starum sm, 2] 5tm 32T = = 0wV %E &TE MM iR 4L ms =0
artSereeniion }; - c o g
o [ #0430 Praject_integration (in 41430 + integretio A IelEbil iestapcscedudtonl) () Hame Tepe Vale
1 Binaries wirtual woid setupscreen]): :
¥ < E g
3 WIPTIAL Mo ate
wvirtual void trigger{);
wirtual void handleticktvent();
waid updateProgressiuintis_t Lick);
wodd maveNext( )
woid maveFrevious(};
woid moveNextScreeni);
wolil maveBackSreen| );
protected:
bool increass = true;
wint32 t key_position)
L= madel
e SHATISCREEN SLHEN
[ SarSersenPrescrter app
b} StartScreeniiswhap
| ar r gresslia;
int circle?rogressiting
3 uints t brightness value; w
[ sharlscreen_sereen
= simalatar
= terge B Ca 3 (8 Prodloms {3 Erecutables Bl Debuaper Consale. [ Memary [ e =]
R 430 Project Integration_backuptouchgfs AR Praja raticn Debug {S TN Cormrh L/G 4+ Appicaon] L
B &4430_Projecs Integraticntaurngds -
| apalication.config . :
B RorfcatiorTemptate bouchgb part Oownload verifisd successfully
(5 USB_DRVICE
(= Debug ._ =

Writable Senart insert 19:29: 586

<
n £ Typetiere to search b 1
¥ b o

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

void StartScreenPresenter::keyUpdate(uint8 t val);

{
view.keyUpdate(val);
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wiew. keyUpdate(val);
= r»—isgg_ Ny
(& comeman
o el
v = statscreen_screen
Lo StetScreerPraentercpn < shandleTickEvent( )
G R T
= simulatar
= e v
[ A30_Project Integration_beciup touchgl
B A1430_Project integraticn taucacts
= X x| B e L= e = B =]

= apglication.config
1 ApplicationTemptate touchgf part
(7 USB_DEVICE
|= Debug
e
| Mrcjact_Intogration sac

50 Preject Integeation Debug.launch
e 2

<
n £ Typetiere to search b 1
¥ b o

To access the DB variables, the following header need to be added.

#include "../../../../Core/Maximatecc/Inc/User_Define.h"
To highlight the selected text, include the following line.

#include <touchgfx/Color.hpp>

Refer the below screen to see the code snippet and file path.
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T abserison - A0 Project_ntegration TouchS® 3 gui/sic/startscomen_scimen/SlartSareenyies. cpp - STMI2CubeDE 8 X%
File Edit Scurce Refsctee Mavigate Search Project Run Windaw  Help

Len- = U LR S SOl BT & - il fis
%% Debug {4 Project Boploer 7 =5 | hop i}

S| Q im| R

[& startup stm326743ts

stm 32T hal_dma.c Hiw

; : #include <guifstartscreen_ser A ¢
o [5 A430 Project integrstion e %
ore/Maxinatecc/Inc/User_Dafin o
: =
2 Drwers 7= StartScreenViou: sStartScreenVicu] ) i
-h—_'[" d:"‘;_“"‘ Ui (SDK_SERVICE_LTGHT_SENSOR == PS_EMASLE) w
~ (& TouchGRy =
App
assets
= cenfig e
Geoeled sezteler(touchgfa: getcolorFroniGa(a, B, 255));
v = g SGL. imvalicate();
L= imclude
oA * Get the L on time =
o Get_DL{LIGHT_SENSOR_COWERSION TINE, Bstate);
SLIEEn_SCreen
StatSereenPresenter.cpp 1 mods
StartScreeriiew. cop Get_DL(LIGHT_SENSOR_CONVERSION FODE, Ewal);
T ;
= tamgret if (LS_SINGLE_MODE_COWNY <= wal)
[ 21430 Projecs Integraticn_beckup touchgfs i sode - vali i
B3 Azt Project Integratic
= apalication.canfig
B3 spplicationTempiate tauchgie.part ] £ | i PEE R i
15 USB_DEVICE E
Dohug -
(= Release
[ Mh30_Progect_Integration sac

roject Integration Touck

[ Bl
n £ Typetiere to search 20

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

[l BN & - LR R ) Q E %
hpp g = |8 stertup stm3ghTadines [£) stm3Tochl dmac ==HFe
sdefine LCD_DAT_MAX 1pe CH
Viefine LCD_ERT MIN & -
wodd STAFESCrneoVle: imovelewt | | L]
i e a
key_positicn+t; =
& D 1F (3 == key_positiea) '
(2 Drwers { :
Middlewsrs key_position = 13 &
2 TouchGRX suiteh{key positicn) i
App i3
assets caze 1
ki - TR »y
JooKT . setColond toucngt: avtColorFrondGel 255, 255, 255105 I
geaetsled - -
i o TREYETTT
- qui
=+ include A TR
E\ tColor(touchafus 10olnrs tgetColorFrasBcR(a, @, 255)) 3
iy = ——— ™~
break;
(= medel
o alertacreen soreen : T
[& StatSercerPresentercpp 1 j5 Opnelect the deupad butso
StartScreeriiew cop -s=tlolor(touchgf: : igetLolorFromiGh (255, 255, 255115
= target
[0 41430 Froject Integraticn backup touchgfx I T &
F3 A1a30_Project Integraticntouchgix A
= apalication.config
[ applicatiorTemptate touchgf part & Proniems 3 Executables R Detgger Console [ Memary ] o
U8 DEVICE AH3D Prajact Miteqration Debug [STM32 Cortex:M C/C++ Application]
= Moy w
(= Release
[ 11930_Project Insegration e Oownload verifisd successfully
=AM Propect_Inegaata
[ backun 41430 Praject 5 -

| Writable Senart Insert 155432203

n £ Type here to search

Page 42 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

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.

T abserison - A0 Project_ntegration TouchS® 3 gui/sic/startscomen_scimen/SlartSareenyies. cpp - STMI2CubeDE 8 X%
File Edit Scurce Refactee Mavigate Sewch Project Run
L= | @i -ite~ 0 - -in| Bib
% Debog ., Project Daplorer 77 =r |

e LR RS IBUR SRS i AR AN i ] Q im| R
hop g Vi

i I8 meine  [E stetup st [ stm32hTiochal dmac =H e

4

Fi o woid Startscreenview: trigger(3{] A
i ‘=3 € Wif (SDK_SERVICE_LIGHT_SENSOR -= PS_ENASLE) -
=] i ¥ b
3 o
=
SEC == refrosh val) ot
o
=
= cenfig TTLL Lo Bd", wval)
= LTS0ATA, favalidate] );
“ g 0 #EF (SDK_SERVICE_LCD == PS_EMRNLE)
Set the LCD Erightness ®
1€ ({@ <= valy BA (580 2= val) &R (188 1= orightnoss_valus))
{
Lerlscresn_screen .
[ StatSomonfrespntercpg ko 1
Le) StetScreeriView.cop 178 else
—— 7 if ([58R « val) &% (1898 »= ual) &R (85 != brightness valuel)
B ; . brightness_value = 85;
[ Al30 Froject Intagreticn backp souchgfs Set_DL{LCD_BETSHTMESS, (uirtd t *)abrightness_value}; -
[ AI30_Project Integraticn toushgi P i N
= apalicatien.config
F1 applicationTempate tauchgfe.part B Consoie ! Proviems 3 Execotables G Detugoer Console [ Memany [ ] |k bl N o B == 0
(& UsB_DEVICE 41430 Prajoct_iateqration Debug [STMA2 Corter-M CACs s Applicatian]
(= Debug -
g Sownload verifisd successfully
_Integratan Debug.launch
Praject integretion.ios = o

o | Witable Senart Insert 1554333974

4.4.3 Configurations

This section describes the configurations required for Light sensor module. This default
configuration can be done in the AI430_config.h file under the section core/Maximatecc/Inc.

The configurable parameters available for light sensor module are conversion time and
conversion mode.

To configure these, we are using
CONF_LIGHT SENSOR CONVERSION TIME and
CONF_LIGHT SENSOR_CONVERSION_ MODE macros.

Kindly refer the below screen for code snippet.
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e
I rraekd_qup Jzacer

Now we need to compile and test it on the board. For compilation, follow the instructions provided
under the section 3.2

4.4.4 Output

Once we flashed the updated binary on MAX AI430 board we will observe that the application
we designed is launched on the GUI.

Since the Conversion mode set to Continuous mode by default, Light sensor will continuously
fetch the sensor data and update in the DB and the UI will also get updated. Thus the default

configuration is working fine.

Refer the below screens captured to show different sensor values being updated in the UI.
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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 below screen shows the sensor value
for Single Mode.

The UI will remain in the above screen unless the user changes the configuration.

4.5 Warning Light Demo

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

To Disable TouchGFX we need to click on AI430 Project Integration.ioc.

Go to STM32CubelDE Screen. Now double click on AI430 Project Integration.ioc. The below
screen will come up.
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File [e [Mevigste Segrch Sroject Bum Wimcow  Leip
e RS o [ SESFVRTITIN I ONE f=e T L B Rl SRR
o ProetBplore 3 = 5 B T O gmanc [ startup_stm., £ Aid3 Candi
48 AM30_Praject_Integration (in 41230 Praject -
4 Dineries
il Tncludes
» €5 Lom
+ (% Drivers
2 Middlewsre:
2 USE_DEVICE
» (= Debug System Core  #

Angog
L Preyect Irregration Deoug.launch
[ backus AGD Praject Integretion.ios
T3 STMIZHTAZETE FLASHI

7 STMIZHRZITH RAMLI

Timers ’
Cornecthity  *
Multimedis >
Hacurdy y
Camputing

Middleware

Trace and De . >

Fowerand T ¥

STM32H74311Tx
LQFP176

You will get the below screen once you click on AI430 Project Integration.ioc. Now click Pinout
& Configuration =» Categories =» Software Packs =» STMicroelectronics.X-CUBE-
TOUCHGFX. Now you can untick Graphics Application box. This will disable the TouchGFX
configurations. Refer the highlighted areas in the below screen.
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i Drivers Anaag
2 Middlewsees
402 TouchGRX Tirners >
i fpp
Cannectily »
cenfig
9";‘""““ Multimedis
Sacurity

o] 21430 Projec  Lamputing
1% application.c
[ Application] Middleware
- (5 UsB_DEVICE
& Debug Trace and Debug
(7 Release
oy M U | T —
i BHSC_Project |
it [ v
=) AW Preject I
[ backup_am30F
G STMIZHMET T
& STMIZHR4ZITH
+ [ ButtanThread fir £
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~ Display
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Framabuffer

lle? RGS (LTDC)
555

Now click Pinout & Configuration =» Software Packs =2 Select Components =>

STMicroelectronics.X-CUBE-TOUCHGFX =» Graphics Application =». Then select "Not
selected" from the list. Then click on OK.
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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.

File [de Source Refssges- Mavigste Semch Project  Bun Window  Help

if-aE s-%-a B Nt o RS R | @

11 Fropect Explarer & = O [E] Reset Henel. (6] A3 Corfigh [ Lede [ mainc 57 () strB32hTiochebe Lo system_stmi, Lo wiorsunkyi, [ AME0 P, %5 =E
Ea .
™ USER CODE END £ *¢

« [0 A30_Praject_Integration i 241310

48 Rinarics. = MU Ceafigurotion

(il Incluides

2 Core /% Reset of all periohersls, Iritielizes the Flash interface snd the S ¢

HAL_Init(}; 7

+ G5 Drvagrs Initl} Gl
U5 Middleweres .| COE ' T
(£ TouchGFRX

2 USB_DEVICE #® USER TODE FEMD Tolt */f
» = Debug 5 . 2 .

\ i el * genfigars the system clock */

‘Eum;jrwumqmmm SystenClock_Confipii;

M0 Preject Irtegmation Debu
AM30_Preject Irtegration Debu
=AM Fropect_Integration Debu
[0 hackun_ 4330 Praject Integeati
[ STMIZHRIITH_FLASH A

(4 STMIZHMZITE_ Rl
- RustoniThread lin BettonTh

/* Configurs the peripnerals comean clocks =/
deriphtomrontlock_Config();

= URER CONE AE

sysInit =/

® USER LODE END Syslnit */

BOCRTC Tniti);
MOCTINL_Tadt(};
MOCIWDEL_Init();
MADC3_Tnik():
MO TIMZ Talt();
MCTINE Tndt();
FO_TIMLA_Init();
HN_DMA_Trit();

i TTHES Tniti)s

o

_SFIL_Lade();
MY QUADSPT_Init{);
BT Tait()s
M_TIMT_Indt();
ME_TIME Lait();
M TIME2 Init{);
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To add the Test task function, go to main.c file under the section core/src. Refer the below
screen.

5 o vt 42 g
H Tar e e Gegte ewh Bt G G
e e e e L T R

ERTE A @y =

g [ Prozlers £ Toks (@ Comale 7 Prozeries {jj o Arabmer 5 Proges 2l Suric Slackdaahoer o Search 3% Cal Hamchy | (8 freaf0S Saak Lt 8 inciuce Brovwmer
T ek ate B3] P, fedid il 4 £a1 75291 40
& pptcatiar Tanzlatssaushat part i

File demnineg ssmslats
ier winzeed during sowaland sparatin; 28:36:

erdfying ..

T4 SINLH0S11 (s FLASH ALL LR [t umslund werifiol sweafally

ik STMECHTESETE RAMS

Shursiag fean. ..
Frir,

Wit St imen e EoE:

Now create the test task function. Refer the screen below for code snippet.

File Foe Scurce

oo Mavigate Sewch Project fun Weoow  Help
4 ¥l e il ] q g B
|5 %430 Configh  [J] AM30 Pregec..  [c USE Platform. ] szm3zka b I smdzhac b hat! I

i TS ‘e

add new cne

f
O-ulkle-S

[ ProsctBplorer 32 = O

4 [T1 AM3D_Praject Integretio
3 Hinae
il Tncludes
» B Core
Z Drrvers
5 Middllewsecs
2 USE_DEVICE

|m!

n of d

defoulkTaskHandle = vsThreadiew(StartDefoultTask, NULL, EdefaullTask _stiributes);

* crestion of AITouch

/ I FXTazk %/
AlTcuchGFXTaskbandle = ns'lhreadﬂenarNLL. &AlTouchifXTask_sttributes);

[0 backin_A1430 Praject_jate
T STMIZHT4DTH FLASHS
| STMIZHMZTTH_RAM.I

| ATOS THAEADS: ¥/

sdc thoes
* edc thres:

e scheduler */

wold SystenClock Configivoid)
{

eDef RCC_OscInitStruct = {@};
elef RCC_ClkInitStruct = {8};

aply configaratian uscate rnable -
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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 below screen for code snippet.

Soch Project Zun Windew  Heln
Lad B Bt R BRI R AR e il Q
L Project Boplarer 52 5 O [£ Ai430 Configh [ AMI0 Projec... Lel USB Platfomn... (£} stmi32hTaec b [ stmi3zhTaee_ b i2'th
=1 -
#[[T1 AM3D_Praject Integretion (in .
3 Hinaies
1l Inchudes
» 2 Core
& Diwvers.
5 Middiewsees
2 USD_DEVICE
e Debuy.
+ (= Release
[T &M20_Project Insegration i
=] MHED_Progecl Integration |

oanelay (1683)

* USER CDDE ENDLS 4/

§ntd T Set Warning Light Tetensity(T2C HandleTypedef *hi2c, ulntd t led_mum, wintd t interwall;

0 ({=acer

ITouchil i Teskiunc 4/

uinta_t state;
uintd_t val;
16,1 bl

N ATTouchGFaTaskFunc =/
Las P

hile(l)
{

Get_OL{I5 P5_INIT_OOWE, Buvall;

if(val = 1)
break;

HalL_Delay(168);

state = WL_ON;
Set_OL{GARNING LTGHT 16 STATE, #state);
Set_OL{WARNING LIGHT 175

Set_OL{WARNING LIGHT_ 16

Set_DLHARNING LIGHT.

STATE, Gstate);
Set_OL(IANING LTGHT 4 STATE, #state);
Set OL(IARNIMG LIGHT i3 STATE, Bstate):

o SO [
cessili

asDeley(1);

* \SEA CONE EWN ATToocnGRETAsKEanC */

Now click Project ===> Build All. Refer the below image.
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o targat i
= MI330_irojer integration barkipon
AMI0_Prcject_integnstkin ool
appleaticacealiy
ApslicationTanplate ouchilpan
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Once the build is successful, you will get the console windows with “0 errors, 0 warnings.” As

shown below.
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I feler
1 ach 7180
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6 Comfiygunableinpuly
i Drgitalioe

1 nepenm SR
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12 Espandde:_FEAS535,c COT Build Conzale [AI420 Project intgraticn]
. ST " SUE UG JUBTE <1 =3 ALSSE_FTUIRC L ANV IO WA T 7 RESEU_PTU RS [ RN SO AT
W I2sn6Tlbic arn-none-eabi-objcopy -0 binary AI438_Project_Integration.elf “A22¢_Project_Integration.bin”
& LCOe Text data 55 = hex filename
it ol TO3EEE 1148 171816 826761  cOoBa AT438 Project Integration.el?
T OPFI002. Finished building: default.size.stdout
Rpemmiftadec Finished building: 81438 Project_Integration.bin
1 Seramc
s iaming Lightc Fintshed building: AT438_Project Integration.list
2 STRA32HTxx HAL Driver
& Yficdewares e N 5
ity in.m.za Build Finished. @ errors, @ warnings. (took 27:.531ns]]
= Apn - 2
< » € ¥
B © Type here to search .:é.-. O &§ = G i" v = %. m 7 ] m o oM A W OFH NG 12’;:2':22 E_I

Now we will flash the binary using the ST JTAG, click debug * ¥ "icon to flash the code
highlighted( ) ¥t in the below screen.

[ A300uickStart - STA 22 Cubel DE
fite Edit Source Refactor Mavigate Sesrch Project fum Window Help

's»«.-....;\...-»‘cvsao-q.--.

dimgw rEYCD o i q
- Praject Explarer
= [ A3 Praject Infogratian (n 4
& Binales
& indudes
& Core

B frOuing 5 ®Biild Tangets ~ T W information Center 5

> 508

Thera is no acthee adins that
pravides an cetfine.

* i Drivers

i camerac
| Comfiguretihlnpul.c
1 Digitalic.c
[ eepe

 Drablame Stk B nnenls

During the flashing, the code
continue.

you will get the below screen. Please click “Switch”

. Refer the

button to
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HAL_Tnit(}; - &
/* USER CODE BEGIN Init */
f* USER CODE END T3t */

/* Consigure the systen clock *f
SystemCleck Config();

/® Configura the peripharals comen clacks =/
feriphtomrontlack_Con !

f* USER CODE BEGIN SysInit 4/

/* USER CODE EMD SysInit */
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File downlosd complete
Tire elapsed during downlesd operation: 89:69:18.831

verifying ...
Dewnlosd verified successfully
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Click Resume ™ button(Highlighted (IJ) in the above image) to run the application. You will get
the below Screen on the AI430 board.

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

Page 55 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

4.6 User Task Edit Details

This section elaborates how user can initialize their user task and call the APIs, 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 shows that the user is creating three tasks.
Refer to the below two images for the sample code snippet to create the tasks.

These tasks are created in their user task.c file as shown in the below image,

Page 56 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

| T e
& B

ises _Tesr uskh Tase_osE_ 0
alnkE k-pa
%

LML, Bo s tated

%  xtana)

TR 59) |
¥

Snd wtata = LD DR

SET_DA(LED AFD_ETATE, [IntR_t-=)Nled_ctare);

e

hils(z}

[ broistores - 38 ke O Cinocie

Arabms G Progrer o Tawks teck Anakaet o e 3 barmetiny I fraabH fae Ui g Inchuids b LI &SR e s
“raminsteds 8430 Project | M + Apubeation] 57 LN (ST-LINE eih &, 2020, 75253 AN,
rpbicatsrmmp s chghe par ~
& \SEDEE Tile dzwn ina: S
Tiee alagsed Airing Joatland speration: 6003535
& Teks
R e
AR Froject_ by £
i
Sowrload verified suzcasafelly
I ek qups Joadder ot 147 SAM zas v
4 MG Pt tacrtine/ M ok ear ARy S ik e

mt
int8_t User_Task_Start({void)

#iT({USER_TASK1 5_ENABLE) || (USER_TASK2 == PS_ENABLE) || (USER_TASK3 == PS_ENABLE))
BaseType_t xReturned;
#endlf

#if(USER_TASK1 PS_ENABLE)
,

prutes theaad +/

xReturned = xTaskCreate(User_Taskl_Start, "User_Task1l”,
512, NULL, osPriorityIdie, Buser_taski);

if (xReturned != pdPASS)

LOGERROR{ "Unable to initlalize the User_Task1 \
return P5_FAILURE;

#endLf

#if(USER_TASKZ PS_EWABLE)

L& + e th Ll I Lo C& L a L Ll e

xReturned = xTaskCreate{User_Task2_ Start, "User Task2",
512, NULL, osPriorityldle, Buser_task2);

if (xReturned |= pdPASS)

{
LOGERROR{ "Unable to inltlallze the User_Task2
return PS_FAILURE;

#endlf

#Lf(USER_TAS

*

K3 PS_ENABLE)

xReturned = xTaskCreate(User_Task3_Start, "User_Task3",
512, NULL, esPriorityIdle, &user_task3);

if (xReturned |= pdPASS)

LOGERROR{"Unable to initlalize the User_Task3 \r\n");
return PS_FAILURE;

}
#endif

return P5_SUCCESS;
}
#endlLf

Page 57 of 295



Rev No. 2.4

Dept: Sof f ide D
ept: Software Software Guide Document Date: Oct 31, 2022

User can call SET_DB and GET DB APIs inside the created user tasks to access the required
functionalities. Please see the below image for the code snippets.

vold User_Taski_Start{vold *pvParameters)

{

/* Enable this test task by uncommenting “#define
#ifdef _ TEST_USER_TASKI1_CODE__

uintB_t ps_state;

int8_t led_state;

_TEST_USER_TASK1_CODE__" */

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, (uint8_t *)&led_state);

wendif
while(1)
vTaskDelay(1008);

1
wendif

#LF(USER_TASK2 == PS_ENABLE)
vold User_Task2_Start(vold *pvParameters)

{

/* Enable this test task by uncommenting "#define __TEST_USER_TASK2_CODE__" */
#ifdef _ TEST_USER_TASK2_CODE__

uint8_t ps_state;

int8_t state;

while(1)
GET_DB(IS_PS_INIT_DONE, &ps_state);
LFf(TRUE == ps_state)

break;

vTaskDelay(5060);
}

state = KEY_BACKLIGHT_ON;

Set_DL{KEYPAD_BACKLIGHT , (uint8_t *)&state);

ftendif
while(1)
{
vTaskDelay(1608);
}
ttendif
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h‘\.’(ll‘-l'i{_ TASK3 == P5_ENABL E)
vold User_Task3_start{vold *pvParameters)

{

/* Enable this test task by uncommenting “#define _ TEST_USER_TASK3_CODE__" */

wifdef _ TEST_USER_TASK3_CODE__
ulntB_t ps_state;

int8_t led_state;

while(1)
{

GET_DB(IS_PS_INIT_DONE, &ps_state);

Af(TRUE == ps_state)
break;

vTaskDelay({588);

1

led_state = LED_ON;

SET_DB(LED_AMB_STATE, (uint8_t *)aled_state);

wendif
while(1)
vTaskDelay{1868);

]
tendif

If user enables the USER_TASK STATE in Ai430 Config.h file, User Task Start function gets
called from Platform_Service.c. Refer the below screen for code snippet.

> = Inc
» @Src

[ Ade_Inite
[ Analog_Handler.c
\g Bluetooth_Platformservice.c
1#) Camera_Platformservice.c
l5 Conf_Platformservice.c
[ Configurablelnput_Platformservice.c
[ Data_Layer.c

- |2 Digitalio_Platformservice.c
16 DI_Buf_Validation.c
[ DI_Eeprom_Validation.c
(5 DI_Float_Validation.c

+ 1 DI jute_Validation.c
L= DI_ju32_Validation.c
l= DI_jus_Validation.c
5 DI_U16_Validation.c
[z DI_U32_Vvalidation.c
[4 DI_U8 Validation.c
L EEPROM_Platformservice.c

+ 8 Fdcan_Platformservice.c
15 Frequency_Tirmer_Init.c
[#J1939.c
[ Keypad_Platformservice.c
12 Led_Platformservice.c
[ Led_Platformservice.c
12 Lightsensor_Platformservice.c
[# Log.c
[5 Memory Managerment.c
lz| Platform_Service.c

A [Eave

#if (SDK_SERVICE_FDCAN == PS_EMABLE)
/* Start FDCAN Platform Service */
FDCAN_PS_Start();

i #endif

& #if (SDK_SERVICE_J193% == PS_ENABLE)

/* Start 11939 Platform Service */
J1939_PS_start();]
#endif

#if (SDK_SERVICE_CFG_INPUT == PS_ENABLE)
/* Start ConfigurableInput Platform Service */
CI_PS_Start();

#endif

#if (THROUGH_PUT_SERVICE == PS_ENABLE)

Throughput_service_Start();

2 #endif

#if (USER_TASK_STATE == PS_ENABLE)
User_Task_Start();
#endif

H

s ferEwxsrzreskssn (C) COPYRIGHT 2822 Maxima Technologies *=rkskexxsxxssssnsx/

[FEREFFEREEREAREHREREERERRTREES END OF FILE FHEFFSARFRZEERAERATRERHEHFSHERHEN [

!

B Console ¥ 7 Progress @ Problems © Executables O Memory Browser & Debugger Console 0 Memaory + Seal

COT Build Console [Al430_Project_Integration]

12:46:41 Build Finished. @ errors, © warnings. (took 21s.244ms)

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.
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User need to create and enable the User Tasks in the configuration file. Refer the below screen

for code snippet.

[ AI430_Project_Integratian (in 504 t
4 Binaries
5l Includes
v 8 Core

» @ Ine
w e Maximatece

&= user_modify_files

430 Configh

(B EE_User_defineh
5 gen_defineh
[& gen_pgnc
[5 1935 datstypeh
B 19390ata_Layerh
ser Define

> 48 user_task.c
v s See

= Starup
~ 5 Drivers
(= CMSIS
v 2 Maximateco
(5 STMB2HTcx HAL Driver
&) Middlewares
v (£ TouchGFA
= App
» [ Bssets
+ = config

* Through Put-service {P5_ENABLE) / Disable(PS_DISAB

#define THROUGH _PUT_SERVICE

E} Macras

PS_ENABLE
uif (THAOUGH_PUT_SERVICE == PS_ENABLE)

wendif |/ /THAOUGH PUT_SERVICE

*-User Task (PS_ENABLE) / Dissble(FS_DISABLE) Macros
| G T ETNELE
#1f (USER_TASK_STATE == P5_EMABLE)

define USER_TASKL PS_ENABLE
fdefine USER_TASKZ PS_ENABLE
define USER_TASK3 Ps_ENABLE|

Hendif

sendif // ATS38

The user can then compile and flash the same following the below procedure.

Now click Project ===> Build All. Refer the below image.

i R

s Prosers Exploeer 3
~ [ A3 Project Irnmeararan i AKI0 Frojes =

B Picginy

Buld Wiorking Set
Claan.,

Peadel Austerabically

Burkd Tangets

F
gratica_imickumtanc b

arstion bl

nTarplatetotehals par

3 A0 Prerfect ntacgration i

= MI430 Project tategratian Nebuglauncn
B3 taackun AMI0_Pruject Inegration i

= STMZZHTAINTE FLASH I

G STMEZHAATE_RAM I

1AM Project Intearstion

M D Type hewe to search

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

shown below.

Deserition

= Eou. G EBus

Thure s 10 active ucitie
AL prrvinds an i,

o T Z Tasks SConson D Pooes T Bl Aakyzer e & Statie Stack Analyzos

Mempry Reghing Memary Oetails

Reqinn . Smrtadd. Frdaddr Siee

< »

B Bindomaaticn ¢

Sat eindar fLolinen

Janill © O w @ & W 2 B0 4 B ®a ~ =z e

AR
TEA6IZ0E2 ‘.‘
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B Ai4200ickStart - STME2CubIDE

=} 4
[ [dit Sourcs Refactor Navigats Search Project Fun \Wndaw ilaln
ATl rRigr Sy @GO i RS T ] |
1 Priect Dploss 70 i B & pulline & Tl Targets B Iridnrmation Center :
[ A2 Praject integratian i) A4 ! A
o dinarias Ther 15 no active editar that STM DE
phed sl
are
¥ 8 Drvers Start a project
1= CMSIS
i Mt
ot o
i Stant new
18 Ader smuz
i achT1 80l Pt
In bhieteoihe
0 cerrerac
& Configurasleiiprile
4 Digitafioe
1 problame £ Beks B Cansale &2 [ Properties LILES CBd et R e

WEMKR e
P Mok
8 S
lis Wdamilng | ghee
o S TRE2H e HAL Db
= Widdiewares
~ & TouhiE
o Ap

BB .° Typeheretosearch

COT Bulel sl [ 50 Prigect
E Fan

o]
E e e K

- P L N e [ SR LR mm]ﬂtﬁnllﬂf‘sf_\wlmi;
arm-none-esbi-objcopy -0 binary AI438 Project_Integration.alf "AT438_Project_Integration.bin®
text data bss dac hex filsname

Te3EEE 1148 121816 E26TEZ  cSdEa AL438 Project_Integration.elf
Finished building: default. size. stdout

Finished builcing: AI432 Project Integration.bin

Finished building: AT433_Praject_trtegration.list

|17:19:33 Buile Finished. @ errors, & warnings. (took z?s.sshml

€

1
e

jalo ¥ = @ W W& AEDEJE

Now we will flash the binary using the ST JTAG, click debug * "icon to flash the code. Refer
the highlighted{T] part in the below screen.

[ A0 uickStart - STA 22 Cubel DE

- b
fite Edit Source Refactor Mavigate Sesrch Project fum Window Help
Al EvqfvamyuydrEs OrQwindmgs L T T a
= Project Explarer [ = ima T B rusing i ¥ Biild Targets B W information Center =
~ I AR Poject Intagratian (¢

& Hnwles

& indudes

* i Mismimatect
o ing
v
[ Adec
I8 acdeT180.c
i bloatinth
i camerac
| Comfiguretihlnpul.c
1 Digitalic.c
& eepeim spic
1 Fuk

 Drablame Stk B nnenls

Thera is no acthee adins that
pravides an cetfine.

> 08

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

continue.
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Once the flashing is completed you will get the below screen.

TE] A1 20C00ickStart - ALIZ0 ekt itegalonComSisman - STM3ZCubelDE as ¥
fle [dit Sewce Refachor Navigawo Search Braject Wndaw Holp
mrugigisvierora i |EFlianne pS i dies - - e = n
whinig L & Praject Explans =0 a2 By sy
a8 153 [URALIRIT() -
~ [ AM20 Praject integration Debug [STH32 €0 159 Mamc
B A3 Project integration.olf [cores: ) 153 % IEELCIO0ERERIN InAE A
= : 182
o Thread #1 [main] 1 [core: €] [Suspands % USER CODE END Tnit */
= i) at i 89 (Eibecl
& srmnone-esiai-gdb 8.3.1. 2019721) /* tanfigure the system clock */
& STAINK (ST-LINK G0 servar) Systenllock Config(l;
o B wlerrrinated s A4 e i +
S Suﬁ;"“u'“‘“"”"mh * configure the peripherals comman clocks =/
& <tarminited, exitvalue: fvarm none a1 122 paniphrammantlock Canfigt);
o ctanmirabed, esit vl 1257 LNKIST L 8 2o
281 /* USER CODE BEGIN SysInit */
02
783 /% USER CODE EMD SysTnit =/
s -
£ >

Sonenle B Prankens G Fenmablks. B ehuoger Console [ Mamary

AAI0 Propet trilegaton Debug [STM32 Corlex MO0 ki)
ARSI b s SR ol O Afction)

ila download camplete
Time elapsed during download ooerslion: 0B:88:18.631

Verifying ...

Download verified successfully

v

© 3
]

1718
R0 H.;J

w o Type here to search

Click Resume ™ button(Highlighted CJ in the above image) to run the application. You will get
the below Screen on the AI430 board.

Once the device powers up with this build user can see the output on the board. By default, the
maxAI 430 LED state is OFF but, in the user, task3 that we created and flashed we have changed
the LED state as ON.
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Hence if we power up the board with this build, the user can see that LED is ON as shown below
which confirms that the user task 3 has executed successfully.

Hence the user can add any non UI based functionalities in these tasks and execute them in the
background.

GRATION TEST

T w
ot

Page 63 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

5 SDK Overview
5.1 SDK Architecture

The AI430 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 in the internal
functionality of the underlying hardware.

-----------------------------------------------------------------------------------------------------------------

| Touch GFX

| ;Comm.Stack

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 then with the SDK
modules to achieve the desired results. The user modified code resides here.
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Data Layer DB:

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

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.

5.2 SDK Interfaces

The SDK adaptation software provides an interface between the USER tasks and platform driver
layer on AI340 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 UI into the SDK and use it on the AI1340 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.
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| J1939 stack

0

=
I Free RTOS

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 works
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 the full filling their requirements.
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5.3 SDK Boot flow
The diagram below depicts the SDK boot flow for the maxAl 430 platform.

( 1. Svstem Reset )

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

|

3. Configure the Peripherals one by one
based on the .h configuration

'

4. Start the DB Layer

I

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

'

6. Start the TouchGFX task

v

7. Start the USER task(s)

v

8. Start the FreeRTOS Scheduler

6 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.

6.1.1 SDK Module default configuration
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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 the particular module as shown in
the below diagram.

For Example, If the USER disables the RTC driver, the RTC related (SDK USER APIs, RTC DB
Layer, RTC Platform service and RTC Driver) codes will not be included in the final firmware
image. That is, each device driver related SDK APIs, DB layer service, platform service and driver
will be blocked with preprocessor MACORs (eg, HAL RTC MODULE ENABLED). This
implementation will reduce the final image size.

SDK APIRTC
“.h configuration file RTC DB layer
*sdefine HAL RTC MODULE_ENABLED*
#define HAL 1 l".l)_M(_)I.'Il'I IE_IE.\'.-\_HI.I'I) Pla“‘om Scn'ice RTC
RTC Driver
Configuration file process D Code is not included in the image

. Code is included in the image

For example:- If user wants to enable the keypad module in the current build, user has to 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 Ai430 Cofing.h.

A. Al430_Project\Core\Maximatecc\Inc\Ai430_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
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As shown in the above pic, 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 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 maxAI 430 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 backlight configuration state
1: KEY_BACKLIGHT_ON /

0: KEY_BACKLIGHT_OFF

¥ ¥ ¥ ¥ X% ¥

*/
#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.

6.1.2 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 Datalayer database
API’s to read/write into the DB entries for each module.

Data Layer DB will collect the data from the platform service / platform layers and update the data
into the proper variable.
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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.

The below platform service / platform layers are linked with the DB layer.

Keypad

Digital Output
Configurable Inputs
Power Mode
Light Sensor
Warning Lights
LED

Power Monitoring
USB

Bluetooth

RTC

SW Timer
Camera
EEPROM
Watchdog

LCD

SDRAM

Flash

CAN

J1939

VVVVVVVVVVVVVVVYVYVYVYYY

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

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

6.1.2.2 Function Name : GET_DL
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no value
1. | GET DL( uint16_t dl_index , uint8 t *buf 0: Success
The user can use this API to 1: Failure

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.

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.

Below is the snippet of the description of the function,

/** @brief Set DL

* This function will Set the data to the platform service
*

*  @param dl_index[IN] : DB index value

* buf[IN] : input buffer

*

* @return © : FAILURE

* 1 : SUCCESS

* -3 : NULL_POINTER

*

*/

int8_t Set DL(uintl6_t dl_index, uint8_t *buf)

6.1.2.3 Function Name : SET_DL

store the value of the data | Value : We have to pass the index ID for
from the database. The field | the data field we are looking to retrieve the
id is defined in the database.h | data and then pass a buffer where the data
file which identifies the data | to be written will be stored when the
field we are interested in. function call returns to the application.

S API Syntax Parameter Return value

no

1. | SET DL( uintl6_t dl index , uint8 t *buf 0: Success
The user can use this API to 1: Failure

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 value
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* buf[IN] : input buffer
*
* @return © : FAILURE
* 1 : SUCCESS
* -3 : NULL_POINTER
*

*/
int8_t Get_DL(uintl16_t dl_index, uint8_t *buf)

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 snippet,

/* 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);
}
/* If current state is OFF, set it ON */
Else
{
State = KEY_BACKLIGHT ON;
Set_DL(KEYPAD_BACKLIGHT , &state);
}
}
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7 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.

7.1 Keypad module

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

7.1.1 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 6.1.7 for sample configuration.

PS_ENABLE:-
Enables the Keypad module in the
SDK_SERVICE_K PS ENABLE PS ENABLE SDK
EYPAD PS DISABLE - PS_DISABLE:-
- Disables the Keypad module in the
SDK

7.1.2 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 6.1.7 for sample

configuration.
HoiT o G oo
1 KEYPAD BACKLIGHT CFG STATE oy OéACK KEY_BACKLIGHT_ON | {5 0 e sing  this
LIGHT_OFF variable.
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During runtime the user can read and modify the keypad backlight by reading and writing to the
below DB variables.

KEYPAD BACKL This field is used to turn ON/OFF the
IGHT DBu8 READ/WRITE 1 ON/OFF 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);
}
/* Get the backlight state */
Get_DL (KEYPAD_BACKLIGHT, &state);

7.1.3 Keypad Time Out Configuration

The AI430 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 AI430 config.h. Please see section 6.1.7 for sample
configuration.

Short Press ( > 10 && < 255) The user can configure the timeout
1 SHORT PRESS TIMEOUT | Long press ( > short press time ) 10 value of keypress to differentiate
between short press and long press.

7.1.4 Keypad task Priority

The AI430 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 6.1.7 for sample configuration.
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osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

1 PS KEYPAD TASK PRIORITY s .
- - - based on the application requirement

osPriorityldle

7.1.5 Keypad Keys Enable/Disable

The AI430 SDK supports four keys and the user can enable/disable each of the keys using the
default configuration file.

PS_ENABLE: Enable the HW Key01
in the Keypad SDK platform service
1 CONF_KEYPAD 01 STATE };SS_EII\ISI,:?BI}Z PS_ENABLE
PS_DISABLE: Disable the HW Key01
in the Keypad SDK platform service
PS_ENABLE: Enable the HW Key02
in the Keypad SDK platform service
2 | CONF KEYPAD 02 STATE };SS—%\II‘SA‘féfE PS ENABLE
- PS_DISABLE: Disable the HW Key02
in the Keypad SDK platform service
PS_ENABLE: Enable the HW Key03
in the Keypad SDK platform service
3 CONF_KEYPAD 03 _STATE gg_gﬁsﬁ%& PS_ENABLE
- PS_DISABLE: Disable the HW Key03
in the Keypad SDK platform service
PS_ENABLE: Enable the HW Key04
in the Keypad SDK platform service
4 | CONF KEYPAD 04 STATE gg—g?&%i PS ENABLE
- PS_DISABLE: Disable the HW Key04
in the Keypad SDK platform service

7.1.6 Keypad Keys read status

The AI430 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
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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.

This field is used to Read

KEY STATUS 01 DBu8 READ 1 | KP _ACTIVE/KP INACTIVE | the status of the Key#1.
This field is used to Read
KEY _STATUS_02 DBu8 READ 1 | KP_ACTIVE/KP INACTIVE | the status of the Key#2
This field is used to Read
KEY_STATUS_03 DBu8 READ 1 | KP_ACTIVE/KP INACTIVE | the status of the Key3
KEY STATUS 04 DBu8 READ I | KP_ACTIVE/KP INACTIVE | Lhis field is used to Read

the status of the 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 event
(SHORT PRESS/LONG PRESS), the USER has to ACK the key press (KEY PRESS 01) with
the value 1.

This field detects
the type of

KEY PRESS 01 DBu8 READ/WRITE 1 INACTIVE/SHORT PRESS/LONG PRESS | KeyPress for
Key#l.

This field detects
the type of
KEY_PRESS 02 DBu8 READ/WRITE 1 INACTIVE/SHORT_PRESS/LONG_PRESS | KeyPress for
Key#2.

This field detects
the type of

KEY PRESS 03 DBuS8 READ/WRITE 1 INACTIVE/SHORT PRESS/LONG PRESS | KeyPress for
Key#3.

This field detects
the type of

KEY PRESS 04 DBu8 READ/WRITE 1 INACTIVE/SHORT PRESS/LONG PRESS | KeyPress for
Key#4.

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

#if(CONF_KEYPAD @1 STATE == PS_ENABLE)
/* Read the Key Status from the DB */
res = Get_DL(KEY_STATUS 01, &key_status);
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/* 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 */
res = Set DL(KEY_PRESS o1, &key status); }
else
if (LONG_PRESSED == key_status)
{
key status = 1;
/* ACK the Keypress */
res = Set DL(KEY_PRESS o1, &key status);
modellListener->keyUpdate(KEY1_LONG_PRESS);
}
}

#endif //KEYPAD_01

7.1.7 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,
* osPriorityIdle = 1,
* osPrioritylLow = 8,
* osPrioritylLowl = 8+1,
* o )
* o )
* osPriorityISR = 56,
* osPriorityError = -1,
* osPriorityReserved = OX7FFFFFFF
*/
#tdefine PS_KPD_TASK_PRIORITY osPriorityIdle
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/*!

* MACRO Supported

*

* Keypad backlight configuration state

* 1: KEY_BACKLIGHT_ON /

* @: KEY_BACKLIGHT_OFF

*/
#define KEYPAD_BACKLIGHT_CFG_STATE KEY_BACKLIGHT_ON
/*!

* SHORT Press timeout (Millisecond)

*/
#tdefine SHORT_PRESS_TIMEOUT 10

/*!

* MACOR Supported

*

* Keypad configuration state

* 1: PS_ENABLE /

*

@: PS_DISABLE
*/

#define CONF_KEYPAD 01 STATE

#define CONF_KEYPAD 02 STATE

#define CONF_KEYPAD 03 STATE

#define CONF_KEYPAD_04_ STATE

#endif //SDK_SERVICE_KEYPAD

PS_ENABLE
PS_ENABLE
PS_ENABLE
PS_ENABLE
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7.2 Digital Output Module

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

7.2.1 Digital Output module Enable/Disable

The SDK provides the with the ability to enable/disable the Digital Output functionality by
modifying the default configuration file. Please see section 6.2.5 for sample configuration.

1 | SDK_SERVICE DIGITAL OUTPUT

PS_ENABLE
PS_DISABLE

PS_ENABLE

PS_ENABLE:-
Enables the Digital Output module in the
SDK

PS_DISABLE:-
Disables the Digital Output module in the
SDK

7.2.2

Digital Output Configuration

The AI430 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 6.2.5 for sample

Configuration.

DIGITAL OUTPU
T CFG

CONF_OPEN D
RIVE_DRIVER/
CONF_LOW _SI
DE_DRIVER/
CONF HIGH SI
DE DRIVER

CONF_OPEN D
RIVE DRIVER

User can select the Digital output
configuration as open drive driver
when the digital output status is OFF

User can select the Digital output as
configuration as low side driver.

User can select 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 below,
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This field is used to
configure the digital
output as high side, low
side or open drive. The
OPEN_DRIVE/ field is also used to
HIGH_SIDE DRIVER/ | enable/ disable the
LOW_SIDE DRIVER | Digital Output.
The status of the field
can also be read back
once enabled.

DIGITAL OUTPUT 01_CFG | DBu8 | READ/WRITE 1

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

/* Read the Digital Output configuration */
Get_DL(DIGITAL_OUTPUT_@1_CFG, &state);
if(state == CONF_LOW_SIDE_DRIVER)

{
state = CONF_HIGH_SIDE_DRIVER;
/* Set the High side Digital Output */
Set_DL(DIGITAL_OUTPUT_©1_CFG, &state);
¥

Get_DL(DIGITAL_OUTPUT @1 _CFG, &state);
if(state == CONF_HIGH_SIDE_DRIVER)

{
state = CONF_LOW_SIDE_DRIVER;

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

b
7.2.3 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,

This field is used to turn ON

CONF_DIGIT | or OFF the digital input.

AL _OUTPUT | The status of the field can

_ON/CONF _D | also be read back once to get

IGITAL OUT | the current status of the
PUT OFF pins.

DIGITAL_OUTPUT _01_STATE DBu8 | READ/WRITE 1

Below is the sample code for turning ON/OFF the Digital output DB variable.
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state = CONF_DIGITAL_OUTPUT_ON;
/* Set the open drive Digital Output */
Set_DL(DIGITAL_OUTPUT_O1_STATE, &state);

state = CONF_DIGITAL_OUTPUT_OFF;
/* Set the open drive Digital Output */
Set_DL(DIGITAL_OUTPUT_@1_STATE, &state);

7.2.4 Digital Output 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.2.5 for sample
configuration.

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

1 | PS_DIO_TASK TIMEOUT | MIN VALUE : 50 100(ms)
MAX VALUE : 500
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7.2.5 Digital Output task Priority

The AI430 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 6.2.5 for sample
configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

PS_DIO_TASK_PRIORITY based on the application requirement

osPriorityldle

7.2.6 Digital Output Sample Configuration

/R stk ok sk sk sk kok stk kol kkokok ok sk stk ok stk ks ok sk sk stk kool s stk sk kst sk skl ok ook sk stk ok ok
*

* Digital Output Module Configuration

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

/*!

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

#define SDK_SERVICE_DIGITAL_OUTPUT PS_ENABLE

#if (SDK_SERVICE_DIGITAL_OUTPUT == PS_ENABLE)

/*!
* DIO Task Periodicity 100ms
*/
#define PS_DIO_TASK_TIMEOUT 100
/*!
* DIO Task Priority
* osPriorityNone = 0,
* osPriorityIdle = 1,
* osPriorityLow = 8,
* osPrioritylLowl = 8+1,
* ) )
*
) )
* osPriorityISR = 56,
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* osPriorityError = -1,

* osPriorityReserved = OX7FFFFFFF

*/
#define PS_DIO_TASK_PRIORITY osPriorityIdle
/*!

* Select the DIGITAL_OUTPUT_CFG 00 : CONF_LOW_SIDE_DRIVER

* 01 : CONF_HIGH_SIDE_DRIVER

* 02 : CONF_OPEN_DRIVE_DRIVER

*/

#define DIGITAL_OUTPUT_CFG

#endif //SDK_SERVICE_DIGITAL_OUTPUT

7.3 Configurable Inputs Module

CONF_OPEN_DRIVE_DRIVER

The User would be able to use the below functionalities of the keypad module via the DB

variables and configuration file.

7.3.1 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 6.3.6 for sample configuration.

SDK_SERVICE CFG PS ENABLE
_INPUT PS DISABLE

PS_ENABLE:-
Enables the Configurable input module in
the SDK

PS_ENABLE PS_DISABLE:-

Disables the configurable input module in
the SDK

7.3.2 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 6.3.6 for sample

configuration.
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osPriorityNone ,

osPriorityldle ,

osPriorityLow ,

1 PS CFG _INPUT TAS | osPriorityLowl , osPriorityldle User can select any one of the priorities
K PRIORITY osPriorityISR , based on the application requirement

osPriorityError ,

osPriorityReserved

7.3.3 Configurable Inputs Task 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 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 AI430 config.h. Please see section 6.3.6 for sample
configuration.

The user can configure the timeout value of

1 PS CFG INPUT TASK TIMEOUT MIN VALUE : 50 100 task so that the platform service would go
- - - - and read the hardware and update the
MAX VALUE : 500 configured inputs in the Database.

7.3.4 Configurable Inputs — Configure the number of samples

The AI430 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 6.3.6 for sample configuration.

User can set the number of
sample values to be considered
for the average calculation for
configurable input 1

MIN VALUE: 1
1 CONF_INPUT 01 NUMB_SAMPLES 1
MAX VALUE: 255

User can set the number of
sample values to be considered
for the average calculation for
configurable input 2

MIN VALUE: 1
2 CONF_INPUT 02 NUMB_SAMPLES 1

MAX VALUE: 255
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) User can set the number of
3 CONF INPUT 03 NUMB SAMPLES MIN VALUE: 1 ) sample values to be considered

for the average calculation for

MAX VALUE: 255 configurable input 3

User can set the number of
sample values to be considered
for the average calculation for
configurable input 4

MIN VALUE: 1
4 CONF_INPUT 04 NUMB_SAMPLES 1

MAX VALUE: 255

User can set the number of
sample values to be considered
for the average calculation for
configurable input 5

MIN VALUE: 1
5 CONF_INPUT 05 NUMB_SAMPLES 1

MAX VALUE: 255

User can set the number of
sample values to be considered
for the average calculation for
configurable input 6

MIN VALUE: 1
6 CONF_INPUT 06 NUMB_SAMPLES 1

MAX VALUE: 255

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 he can use the below DB
variables.

This field is used to set number of samples to get
READ/ 1 -255 | an
CFG_INPUT_01_NUMB_SAMPLES DBu8 WRITE ! range average value. The field is also used to read the
number of samples set.
READ/ 1 255 This field is used to set number of samples to get
CFG_INPUT 02 NUMB_SAMPLES DBuS8 1 an average value. The field is also used to read the
WRITE range
number of samples set.
READ/ 1 255 This field is use to set number of samples to get an
CFG_INPUT 03 _NUMB_SAMPLES DBuS8 1 average value. The field is also used to read the
WRITE range
number of samples set.

This field is use to set number of samples to get an

READ/ 1 -255

CFG _INPUT 04 NUMB SAMPLES DBuS8 1 average value. The field is also used to read the
- - = - WRITE range
number of samples set.
READ/ 1 255 This field is use to set number of samples to get an
CFG_INPUT 05 NUMB SAMPLES DBuS8 1 average value. The field is also used to read the
- - - WRITE range
number of samples set.
READ/ 1 255 This field is use to set number of samples to get an
CFG_INPUT 06 NUMB_SAMPLES DBuS8 1 average value. The field is also used to read the
WRITE range

number of samples set.
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The below code snippet shows how the sample configuration can be altered from the application
code,

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);
}
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7.3.5 Configurable Inputs configuration

The AI430 SDK user can configure the 6 available configurable inputs 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 AI430 config.h. Please see section 6.3.6 for sample

configuration.

CI INPUT FREQUENCY,
CI_INPUT RESISTANCE User can configure the
CI DIGITAL STG i configurable input type 1
1 CONF_INPUT TYPE 01 | CI DIGITAL STB, CI DIGITAL STB g’; Jgﬁ? voltage, ﬁp‘Lﬁ
CLINPUT_VOLTAGE_HIGH, res?stancz, Digital SE"B
CI_INPUT VOLTAGE_LOW 6V and Digital STG
CI INPUT FREQUENCY,
CI_INPUT_RESISTANCE, User can configure the
CI_DIGITXL STG Conﬁgurable input type 1
2 CONF_INPUT TYPE 02 | CLDIGITAL_STB, CI DIGITAL_STG ?’r input voltage, l.np“:
CI_INPUT VOLTAGE HIGH, requency, - 1mpu
CI INPUT VOLTAGE LOW 6V resistance, Digital STB
- - - - and Digital STG
CI INPUT FREQUENCY,
CI_INPUT RESISTANCE, User can configure the
CI DIGITAL STG configurable input type 1
3 CONF_INPUT_TYPE_03 | CI_DIGITAL_STB, CLINPUT_RESISTANCE | o InPut voltage, input
CI_INPUT VOLTAGE_ HIGH, fequency, - - 1Opu
CI INPUT VOLTAGE LOW 6V resistance, Digital STB
- - - - and Digital STG
CI_INPUT FREQUENCY,
CI_INPUT RESISTANCE User can configure the
CI DIGITAL STG ’ configurable input type 1
4 CONF_INPUT TYPE 04 | CI DIGITAL STB, CI INPUT RESISTANCE g’; lgggt voltage, ;Ep“:
CL_INPUT_VOLTAGE_HIGH, res(ilsliancz’ Digital 81;1]13
CIL INPUT VOLTAGE LOW 6V and Digital STG
CI_INPUT FREQUENCY,
CI_INPUT_RESISTANCE, User can configure the
CI DIGITAL STG configurable input type 1
5 CONF_INPUT_TYPE_05 | CI_DIGITAL_STB, CILINPUT_RESISTANCE | o 1nPut voltage, input
CI_INPUT VOLTAGE_HIGH, fequency, - - 10pu
CI INPUT VOLTAGE LOW 6V resistance, Digital STB
- - - - and Digital STG
CI_INPUT VOLTAGE_LOW 6V User can configure the
6 CONF INPUT TYPE 06 | CLINPUT_CURRENT CI INPUT CURRENT input type 6 for input
current and input voltage
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The user also has the ability to run time configure the 6 available configurable inputs as needed
per requirement supported by the platform. To do so he can use the below DB variables.

g—ggg%—g%gii%% This field is used Configure the
CI DIGITAL STG ’ input to any one of the types
CFG_INPUT 01 TYPE DBus | READ/ CI_DIGITAL STB, suggested. The field is also used
- - = WRITE - — to turn off the input.
CLINPUT_VOLTAGE_HIGH, The status of the CFG_Input#01
gi—igggi—ggg TAGE_LOW_6V, type can be read using_this field.
g—igggi—i%g%gii%% This field is used Configure the
CI DIGITAL STG ’ input to any one of the types
CFG_INPUT 02 _TYPE DBus | READ/ CI_DIGITAL STB, suggested. The field is also used
- - = WRITE - — to turn off the input.
CL_INPUT_VOLTAGE_HIGH, The status of the CFG_Input#02
gi_{gggi_g?; TAGE_LOW_6V, type can be read using_this field.
g—igggi—;ﬁ%ﬁiﬁ%}g’ This field is used Configure the
CI DIGITAL STG ’ input to any one of the types
CFG_INPUT_03_TYPE DBug | READ/ CI DIGITAL STB, suggested. The field is also used
WRITE to turn off the input.
CL_INPUT_VOLTAGE_HIGH, The status of the CFG_Input#03
g—{ggg¥—g?g TAGE_LOW_6V, type can be read using_this field.
g—iﬁggi—g%g%%iﬁ%% This field is used Configure the
CI DIGITAL STG ’ input to any one of the types
READ/ - - ’ suggested. The field is also used
CFG_INPUT 04 TYPE DBu8 CI DIGITAL STB, .
WRITE to turn off the input.
CLINPUT_VOLTAGE_HIGH, The status of the CFG_Input#04
g_g:gg¥_g?1£ TAGE_LOW_6V, type can be read using_this field.
g—}ﬁggi—glég%%i%%% This field is used Configure the
CI DIGITAL STG ’ input to any one of the types
READ/ - - ’ suggested. The field is also used
CFG_INPUT 05 TYPE DBu8 CI DIGITAL STB, .
WRITE to turn off the input.
CLINPUT_VOLTAGE_HIGH, The status of the CFG_Input#05
g—igggi—ggg TAGE_LOW_6V, type can be read using_this field.
This field is used Configure the
input to any one of the types
CI_INPUT_CURRENT .
CFG_INPUT 06 _TYPE DBug | READ/ CI_INPUT_VOLTAGE_LOW 6V, | Suggested. The field is also used
WRITE CI INPUT OFF to turn off the input.
- - ’ The status of the CFG_Input#06
type can be read using this field.
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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 @1_TYPE , &inputl_type);

/* If it is currently configured as frequency , change it to resistance */
if(CI_INPUT_FREQUENCY == inputl_type)

{
inputl_type = CI_INPUT_RESISTANCE;
Set_DL(CFG_INPUT_O1_TYPE , &inputl_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 CI 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.

This field is used to read the frequency
CFG_INPUT_01_FRE DBu32 | READ 10Hz-20000Hz range | of CFG_Input#01. The frequency is read
QUENCY .

in Hertz.

This field is used to read the high
CFG_INPUT_01_VO DBul6 | READ 0-32000 range voltage of CFG_Input#01. The voltage
LTAGE 32V ) L=

- is read in mili-volts

This field is used to read the low voltage
CFG_INPUT 01_VO . -
LTAGE LOW 6V DBul6 | READ 0-6V ovfoil:G_Input#Ol. The voltage is read in

This field is used to read the Resistance
CFG_INPUT_01_RES DBul6 | READ lohm — 10Kohm range | of CFG_Input#01. Resistance is read in
ISTANCE

Ohms

This field is used to read the Digital
CFG_INPUT _01_DIG Input level of CFG_Input#01. If TRUE
ITAL STG DBu8 READ TRUE/FALSE = digital active and FALSE = digital

inactive

This field is used to read the Digital
CFG_INPUT 01 _DIG Input level of CFG_Input#01. If TRUE
ITAL STB DBug | READ TRUE/FALSE — digital active and FALSE = digital

inactive

This field is used to read the frequency
CFG_INPUT_02_FRE DBu32 | READ 10Hz-20000Hz range | of CFG_Input#02. The frequency is read
QUENCY in mili-Hertz
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CFG_INPUT 02 VO

This field is used to read the voltage of

LTAGE 32V DBul6 | READ 0-32000 range Cl?CLInput#OZ. The voltage is read in
_ mili-volts
This field is used to read the low voltage
CFG_INPUT 02 VO . ;
LTAGE_LOW 6V DBul6 | READ 0-6V glfoil;Gilnput#OZ. The voltage is read in
This field is used to read the Resistance
CFG_INPUT_02_RES DBul6 | READ lohm — 10KOhm range | of CFG_Input#02. Resistance is read in
ISTANCE
Ohms
This field is used to read the Digital
CFG_INPUT 02 DIG Input level of CFG_Input#02. If TRUE
ITAL STG DBug | READ TRUE/FALSE — digital active and FALSE = digital
inactive
This field is used to read the Digital
CFG_INPUT 02 DIG Input level of CFG_Input#02. If TRUE
ITAL_STB DBug | READ TRUE /FALSE - digital active and FALSE = digital
inactive
This field is used to read the frequency
CFG_INPUT_03_FRE DBu32 | READ 0-20000 range of CFG_Input#03. The frequency is read
QUENCY R
in mili-Hertz.
This field is used to read the voltage of
CFG_INPUT_03_VO DBul6 | READ 0-32000 range CFG_Input#03. The voltage is read in
LTAGE 32V -
- mili-Volts
This field is used to read the low voltage
CFG_INPUT _03_VO . -
LTAGE LOW 6V DBul6 | READ 0-6V ;)/foil: G_Input#03 The voltage is read in
This field is used to read the Resistance
CFG_INPUT_03_RES DBul6 | READ lohm — 10KOhm range | of CFG Input#03. Resistance is read in
ISTANCE ohms
This field is used to read the Digital
CFG_INPUT 03 DIG Input level of CFG_Input#03. If TRUE
ITAL STG DBug | READ TRUE/FALSE — digital active and FALSE = digital
inactive
This field is used to read the Digital
CFG_INPUT _03_DIG Input level of CFG_Input#03. If TRUE
ITAL_STB DBug | READ TRUE/FALSE — digital active and FALSE = digital
inactive
This filed is used to read the frequency
CFG_INPUT_04_FRE DBu32 | READ 0-20000 range of CFG_Input#04. The frequency is read
QUENCY o
in mili-Hertz.
This field is used to read the voltage of
CFG_INPUT 04_VO . .
LTAGE 32V DBul6 | READ 0-32000 range Cl.:CLInput#04. The voltage is read in
- mili-volts
This field is used to read the low voltage
CFG_INPUT 04 VO . -
LTAGE LOW 6V DBul6 | READ 0-6V %foil;Gilnput#M. The voltage is read in
This filed is used to read the Resistance
CFG_INPUT_04_RES DBul6 | READ lohm — 10Kohm range | of CFG_Input#04. Resistance is read in
ISTANCE Ohms
CFG_INPUT 04 DIG DBuS READ TRUE / FALSE This field is used to read the Digital

ITAL STG

Input level of CFG Input#04. If TRUE
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= digital active and FALSE = digital

inactive

This field is used to read the Digital
CFG_INPUT 04 DIG Input level of CFG_Input#04. If TRUE
ITAL STB DBu8 READ TRUE /FALSE = digital active and FALSE = digital

inactive

This filed is used to read the frequency
CFG_INPUT_05_FRE DBu32 | READ 0-20000 range of CFG_Input#05. The frequency is read
QUENCY . o

in mili-Hertz.

This field is used to read the voltage of
CFG_INPUT 05 VO ) .
LTAGE 32V DBul6 | READ 0-32000 range Cl?CLInput#OS. The voltage is read in

_ mili-volts

This field is used to read the low voltage
CFG_INPUT 05 VO , .
LTAGE_LOW 6V DBul6 | READ 0-6V glfoil;Gilnput#OS . The voltage is read in

This filed is used to read the Resistance
CFG_INPUT_05_RES DBul6 | READ lohm — 10Kohm range | of CFG_Input#05. Resistance is read in
ISTANCE

Ohms

This field is used to read the Digital
CFG_INPUT 05 DIG Input level of CFG_Input#05. If TRUE
ITAL STG DBug | READ TRUE / FALSE — digital active and FALSE = digital

inactive

This field is used to read the Digital
CFG_INPUT 05 DIG Input level of CFG_Input#05. If TRUE
ITAL STB DBug | READ TRUE/FALSE — digital active and FALSE = digital

inactive

This filed is used to read the current of
CFG_INPUT_06_CU DBu32 | READ 0-20000 range CFG_Input#06. The current is read in
RRENT o

mili-amps

This field is used to read the low voltage
CFG_INPUT_02_VO DBul6 | READ 0-6V of CFG_Input#01. The voltage is read in

LTAGE_LOW 6V

Volts

The below code sample shows the configuration values read fron CI1 during runtime,
if(CI_INPUT FREQUENCY == inputl_type)

{

}

else

val = 0;
Get DL(CFG_INPUT_©1_FREQUENCY , (uint8 t *)&val);

if(CI_INPUT_VOLTAGE _HIGH == inputl_type)

{

}

else

val = 0;
Get DL(CFG_INPUT_©1 VOLTAGE 32V , (uint8_t *)&val);

if(CI_INPUT VOLTAGE LOW_6V == inputl_type)

{

val = 0;
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Get_DL(CFG_INPUT 01_VOLTAGE LOW 6V , (uint8 t *)&val);

}
else
if(CI_INPUT_RESISTANCE == inputl_type)
{
val = 0;
Get_DL(CFG_INPUT_©1_RESISTANCE , (uint8_ t *)&val);
}
else
if(CI_DIGITAL_STG == inputl_type)
{
val = 0;
Get DL(CFG_INPUT_©1 DIGITAL STG , (uint8_t *)&val);
}
else
if(CI_DIGITAL_STB == inputl_type)
{
val = 0;
Get_DL(CFG_INPUT_©1 DIGITAL_STB , (uint8_t *)&val);
}

7.3.6 Configurable Inputs Default Configuration

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

*
*
*

Configurable Input Module Configuration

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

/*!
* Config input Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros
*/

#define SDK_SERVICE_CFG_INPUT PS_ENABLE

#if (SDK_SERVICE_CFG_INPUT == PS_ENABLE)

/*!

* Config_input Task Periodicity 100ms

*/
#define PS_CFG_INPUT_TASK_TIMEOUT 100
/*!

* CFG Input Task Priority

* osPriorityNone = 0,

* osPriorityIdle = 1,

* osPrioritylLow = 8,

* osPrioritylLowl = 8+1,
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* ) )

* o )

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = OX7FFFFFFF

*/
#define PS_CFG_INPUT_TASK_PRIORITY osPriorityIdle
#define CONF_INPUT_TYPE_01 CI_DIGITAL STB
#define CONF_INPUT_TYPE_02 CI_DIGITAL_STG
#define CONF_INPUT TYPE_03 CI_INPUT_RESISTANCE
#define CONF_INPUT_TYPE 04 CI_INPUT_RESISTANCE
#define CONF_INPUT TYPE_O5 CI_INPUT_RESISTANCE
#define CONF_INPUT_TYPE_06 CI_INPUT_CURRENT
#define CONF_INPUT_©1_NUMB_SAMPLES 1
#define CONF_INPUT_©2_NUMB_SAMPLES 1
#define CONF_INPUT_©3_NUMB_SAMPLES 1
#define CONF_INPUT_©4 NUMB_SAMPLES 1
#define CONF_INPUT_©5 NUMB_SAMPLES 1
#define CONF_INPUT_©6_NUMB_SAMPLES 1

#endif //SDK_SERVICE_CFG_INPUT

#endif //SDK_SERVICE_CFG_INPUT

7.4 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.

7.4.1 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 6.4.6 for sample configuration.

PS_ENABLE:-
Enables the light sensor module in the
PS ENABLE SDK

1 | SDK_SERVICE LIGHT SENSOR PS_ENABLE

PS DISABLE PS_DISABLE:-
Disables the light sensor module in the

SDK

7.4.2 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 go and read the hardware and update it in the DB so that when the user reads
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the DB, he will receive the latest updated data if any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.2.5 for sample
configuration.

The user can configure the timeout value of

MIN VALUE : .
task so that the platform service would go
1 | PS_LS_TASK TIMEOUT 50 100 P &
- = - and read the hardware and update the
MAX VALUE : . .
500 configured inputs in the Database.

7.4.3 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 6.4.6 for sample
configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

1 PS_LS_TASK_PRIORITY based on the application requirement

osPriorityldle

7.4.4 Light Sensor Conversion Time

The AI430 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 AI430 config.h. Please see section 6.4.6 for sample configuration.

User can set the conversion

CONF_LIGHT _SENSOR_ | LS_CONVERSION_TIME 100/ | LS_CONVERSION | time as 100ms
CONVERSION_TIME LS_CONVERSION_TIME 800 | TIME_ 100 User can set the conversion
time as 800 ms

During runtime the user can read and modify the light sensor conversion time as 100ms/800ms
by reading and writing to the below DB variables.
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LIGHT SENSOR
CONVERSION TI | DBuS8 READ/WRITE | 1 100MS/800MS
ME

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);

7.4.5 Light Sensor Conversion Mode

The AI430 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 AI430 config.h. Please see section 6.4.6 for sample
configuration.

If the user sets the single mode
the sensor value is updated in

LS CONTINUOUS MODE the DB following the light
CONV/ sensor trigger variable.
| CONF _LIGHT SENSOR | LS SINGLE MODE CONV/ | LS CONTINUOUS | If the user sets the continuous
CONVERSION_MODE LS SHUTDOWN MODE _CONV mode,

the light sensor value will be
updated every cycle of the
configured conversion time

User can configure the
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conversion mode as shutdown
mode to turn off the sensor.

The light sensor trigger variable must work as follows:

This field is used to do the conversion when

the light sensor trigger variable is set to true.

TRIGGER The platform service will automatically clear
the variable every time it is set.

LIGHT SENSOR_ | 0 o READ/WRITE | 1 TRUE/FALSE

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

This field is used to set the

LIGHT SENSOR
CONVERSION M | DBu8 READ/WRITE | 1 SINGLE_SHOT/CONTINUOUS
ODE

Light sensor conversion mode.
The field is also used to read
back the conversion type set.

The below code snippet shows how to set/get the LS mode.

/* Set the Light Sensor Mode Conversion */
case 3:
val = LS_SHUTDOWN;

/* Set the Light Sensor conversion mode */
Set_DL(LIGHT SENSOR_CONVERSION MODE, &val);

mode = val;

break;
case 4:
val = LS_SINGLE_MODE_CONV;

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

mode = val;
break;
case 5:
val = LS_CONTINUOUS_MODE_CONV;

/* Set the Light Sensor conversion mode */
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Set_DL(LIGHT SENSOR_CONVERSION _MODE, &val);

mode = val;
break;

/* *To get the LS Mode */
Get_DL(LIGHT SENSOR_CONVERSION_MODE, &val);

7.4.6 Light Sensor Sample Data
The AI430 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,

LIGHT_SENSOR_DATA | float READ 4 optical power in | Light sensor data value
nW/cm2

The below code snippet shows how the UI can read the light sensor data in continuous mode,

#define REFRESH_TIME_IN_ SEC 33
#if (SDK_SERVICE_LIGHT SENSOR == PS_ENABLE)

uint32_t val = 0;

uint8_t 1lmode = ©;

refresh_val++;

if (REFRESH_TIME_IN_SEC == refresh_val)
{

refresh_val = 0;

/* Get the Light Sensor Data */
Get_DL(LIGHT_SENSOR _DATA , (uint8_t *)&val);
/* Update the UI accordingly*/

}
f#tendif

The below code snippet shows how the UI can read the light sensor data in single shot mode,

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

Page 97 of 295



_ Rev No. 24
Dept: Software Software Guide Document Date: Oct 31, 2022
for(;;)
{

/* Get the LS Data when the light sensor trigger variable is set to true*/
Get_DL(LIGHT_SENSOR DATA , (uint8_t *)&val);
if (counter == 10)
{
counter = 0;
Trigger = TRUE;
Set DL(LIGHT_SENSOR _TRIGGER, & Trigger);
}

counter++;

}

7.4.7 Light Sensor Sample Configuration

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

* Light Sensor Module Configuration
*

SR ok s o K ok sk K sk s kSRR K ok sk sk sk sk sk sk sk sk sk o sk sk sk ok sk sk sk sk sk sk ok sk sk kR sk sk ok ok o KRk /

/*!
* 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,
* osPriorityIdle = 1,
* osPrioritylLow = 8,
* osPrioritylLowl = 8+1,
* o )
* ) )
* osPriorityISR = 56,
* osPriorityError = -1,
* osPriorityReserved = OX7FFFFFFF
*/
#define PS_LS_TASK_PRIORITY osPriorityIdle

/*!
* MACOR Supported
*
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* Light Sensor conversion time

* @: 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
©: LS_SHUTDOWN /

1: LS_SINGLE_MODE_CONV/

2: LS_CONTINUOUS_MODE_CONV

* X X X ¥ X ¥

*/
#define CONF_LIGHT_SENSOR_CONVERSION_MODE LS_CONTINUOUS_MODE_CONV
#endif //SDK_SERVICE_LIGHT_ SENSOR

7.5 Warning Light module

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

7.5.1 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 6.5.11 for sample configuration.

PS_ENABLE:-

SDK_SERVICE_ Enables the warning light module in

PS ENABLE the SDK
! X,VARNING—LIGH PS DISABLE PS_ENABLE PS_DISABLE:-
Disables the warning light module in
the SDK

7.5.2 Warning Light 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.5.11 for sample
configuration.
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The user can configure the timeout value of
task so that the platform service would go
and read the hardware and update the latest
status of warning light in the Database.

1 PS_WL_TASK TIMEOUT MIN VALUE : 50 100
MAX VALUE : 500

7.5.3 Warning Light 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 6.5.11 for sample
configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
1 PS_ WL TASK PRIORITY osPriorityISR , osPriorityldle
osPriorityError ,
osPriorityReserve
d

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

7.5.4 Max Warning Lights Configuration

The AI430 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 AI430 config.h.
Please see section 6.5.11 for sample configuration.

MIN VALUE: 0
1 MAX_NUM_WARNING_LIGHT MAX VALUE:20 20

User can configure how many warning
lights he would like to use.

7.5.5 Warning Lights Frequency Configuration

The AI430 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 AI430 config.h. Please see section 6.5.11 for sample configuration.
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WL kHz3 FREQ
WARNING LIGHT FREQ | WL kHz22 FREQ | WL _kHz3 FREQ

User can configure the frequency of warning
lights as 3KHz or 22 KHz.

7.5.6 Warning Lights Enable/Disable

The AI430 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 AI430 config.h. Please see section 6.5.11 for sample configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

1 CONF_WARNING _LIGHT 01 ENABLE | PS DISABLE - Light 1 independently using this
configuration.

PS ENABLE PS ENABLE User can enable/disable Warning

2 CONF_WARNING LIGHT 02 ENABLE PS DISABLE - Light 2 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

3 CONF_WARNING_LIGHT 03 ENABLE | PS DISABLE - Light 3 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

4 CONF_WARNING _LIGHT 04 ENABLE | PS DISABLE - Light 4 independently using this
configuration.

PS ENABLE PS ENABLE User can enable/disable Warning

5 CONF_WARNING LIGHT 05 ENABLE PS DISABLE - Light 5 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

6 CONF_WARNING LIGHT 06 ENABLE PS DISABLE - Light 6 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

7 CONF_WARNING _LIGHT 07 ENABLE | PS DISABLE - Light 7 independently using this
configuration.

PS ENABLE PS ENABLE User can enable/disable Warning

8 CONF_WARNING LIGHT 08 ENABLE PS DISABLE - Light 8 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

9 CONF_WARNING LIGHT 09 ENABLE PS DISABLE - Light 9 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

10 CONF_WARNING _LIGHT 10 ENABLE | PS DISABLE - Light 10 independently using this
configuration.

PS ENABLE PS ENABLE User can enable/disable Warning

11 CONF_WARNING LIGHT 11 ENABLE | PS DISABLE - Light 11 independently using this
configuration.
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PS_ENABLE PS ENABLE User can enable/disable Warning

12 CONF_WARNING_LIGHT 12 ENABLE | PS DISABLE - Light 12 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

13 CONF_WARNING_LIGHT 13_ENABLE | PS DISABLE - Light 13 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

14 CONF_WARNING_LIGHT 14 ENABLE | PS_DISABLE - Light 14 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

15 CONF_WARNING_LIGHT 15 ENABLE | PS DISABLE - Light 15 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

16 CONF_WARNING_LIGHT 16 ENABLE | PS DISABLE - Light 16 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

17 CONF_WARNING_LIGHT 17 ENABLE | PS_DISABLE - Light 17 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

18 CONF_WARNING_LIGHT 18 ENABLE | PS DISABLE - Light 18 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

19 CONF_WARNING_LIGHT 19 ENABLE | PS DISABLE - Light 19 independently using this
configuration.

PS_ENABLE PS ENABLE User can enable/disable Warning

20 CONF_WARNING_LIGHT 20_ENABLE | PS_DISABLE - Light 20 independently using this
configuration.

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

variables.

READ/ This field is used to enable/disa‘ple the

WARNING LIGHT 01 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 01.ON=Lightup
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disal?le the

WARNING LIGHT 02 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 02.ON =Lightup
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disal?le the

WARNING _LIGHT 03 _STATE DBu8 WRITE 1 ON / OFF WARNING _LIGHT_03. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disa‘ple the

WARNING LIGHT 04 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 04. ON=Lightup
the LED, OFF = Turn off the LED.
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READ/ This field is used to enable/disable the

WARNING_LIGHT 05 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 05.ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disa‘ple the

WARNING_LIGHT 06 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 06. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disa‘ple the

WARNING LIGHT 07 STATE | DBu8 | yoot | 1 ON/OFF | WARNING LIGHT 07.ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disable the

WARNING_LIGHT 08 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 08. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disa‘ple the

WARNING _LIGHT 09 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 09. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disa‘ple the

WARNING LIGHT 10 STATE | DBu8 | yoot | 1 ON/OFF | WARNING LIGHT 10. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disable the

WARNING _LIGHT 11 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 11.ON = Lightup
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disable the

WARNING _LIGHT 12 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 12. ON = Lightup
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disa‘ple the

WARNING LIGHT 13 STATE | DBu8 | yoot | 1 ON/OFF | WARNING LIGHT 13.ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disable the

WARNING _LIGHT 14 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 14. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disable the

WARNING _LIGHT 15 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 15. ON = Lightup
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disa‘ple the

WARNING LIGHT 16 STATE | DBu8 | yoot | 1 ON/OFF | WARNING LIGHT 15. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disable the

WARNING LIGHT 17 STATE | DBu8 | gont | 1 ON/OFF | WARNING LIGHT 17. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disable the

WARNING _LIGHT 18 STATE DBu8 WRITE 1 ON / OFF WARNING LIGHT 18. ON = Lightup
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disa‘ple the

WARNING LIGHT 19 STATE | DBu8 | yoot | 1 ON/OFF | WARNING LIGHT 19. ON = Light up
the LED, OFF = Turn off the LED.

READ/ This field is used to enable/disable the

WARNING LIGHT 20 STATE | DBu8 | yoot | 1 ON/OFF | 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:
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WLO1BLINKView: :WLO1BLINKView()

{
#if (SDK_SERVICE_WARNING_ LIGHT == PS_ENABLE)

/* Get the Warning Light Status from the DB */
Get DL(WARNING LIGHT @1 STATE, &state);
if (WL_ON == state)

{
state = WL_OFF;
/* Warning Light is ON */
Set_DL(WARNING_LIGHT_©1_STATE, &state);
}
else
/* Warning Light is OFF */
#tendif

}

7.5.7 Warning Lights Current Configuration

The AI430 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 AI430 config.h. Please see section 6.5.11 for sample configuration.

WL_OUT CURREN
T _MAX

WL _OUT CURREN

CONF_WARNING LI T MAX 2 WL OUT CURREN

GHT 01 CURRENT | WL _OUT CURREN T MAX
T MAX 4

WL _OUT CURREN
T MAX 8

WL _OUT CURREN
T _MAX

WL _OUT CURREN

CONF_WARNING LI T MAX 2 WL_OUT_CURREN

GHT 02 CURRENT | WL_OUT CURREN T MAX
T MAX 4

WL _OUT CURREN
T MAX 8

WL _OUT CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL OUT CURREN

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

User can modify the current value for
Warning Light 2 independently using this
configuration.

User can modify the current value for
Warning Light 3 independently using this
configuration.

CONF_WARNING LI
GHT_03_CURRENT

WL _OUT CURREN
T MAX
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T MAX 4
WL _OUT CURREN
T MAX 8

CONF_WARNING LI
GHT 04 CURRENT

WL _OUT CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL_OUT_CURREN
T MAX 4

WL _OUT CURREN
T MAX 8

T MAX

WL_OUT CURREN

User can modify the current
Warning Light 4 independently
configuration.

value for
using this

CONF_WARNING LI
GHT 05 _CURRENT

WL _OUT CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL_OUT_CURREN
T MAX 4

WL_OUT_CURREN
T MAX 8

T MAX

WL_OUT CURREN

User can modify the current
Warning Light 5 independently
configuration.

value for
using this

CONF_WARNING LI
GHT 06 _CURRENT

WL OUT CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL _OUT CURREN
T MAX 4

WL_OUT_CURREN
T MAX 8

T MAX

WL_OUT CURREN

User can modify the current
Warning Light 6 independently
configuration.

value for
using this

CONF_WARNING LI
GHT 07 CURRENT

WL OUT CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL _OUT CURREN
T MAX 4

WL_OUT_CURREN
T MAX 8

T MAX

WL _OUT CURREN

User can modify the current
Warning Light 7 independently
configuration.

value for
using this

CONF_WARNING LI
GHT 08 CURRENT

WL OUT CURREN
T MAX
WL_OUT_CURREN
T MAX 2
WL _OUT CURREN
T MAX 4
WL_OUT_CURREN
T MAX 8

T MAX

WL _OUT CURREN

User can modify the current
Warning Light 8 independently
configuration.

value for
using this

CONF_WARNING LI
GHT 09 CURRENT

WL_OUT_CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL _OUT CURREN
T MAX 4

WL _OUT CURREN
T MAX 8

T MAX

WL _OUT CURREN

User can modify the current
Warning Light 9 independently
configuration.

value for
using this
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10

CONF_WARNING LI
GHT 10 _CURRENT

WL_OUT_CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL _OUT CURREN
T MAX 4

WL_OUT_CURREN
T MAX 8

WL _OUT CURREN
T MAX

User can modify the current value for
Warning Light 10 independently using this
configuration.

11

CONF_WARNING LI
GHT 11 _CURRENT

WL OUT CURREN
T MAX
WL_OUT_CURREN
T MAX 2
WL _OUT CURREN
T MAX 4
WL_OUT_CURREN
T MAX 8

WL _OUT CURREN
T MAX

User can modify the current value for
Warning Lightl1 independently using this
configuration.

12

CONF_WARNING LI
GHT 12 CURRENT

WL_OUT_CURREN
T MAX
WL_OUT_CURREN
T MAX 2
WL _OUT CURREN
T MAX 4
WL _OUT CURREN
T MAX 8

WL _OUT CURREN
T MAX

User can modify the current value for
Warning Light 12 independently using this
configuration.

13

CONF_WARNING LI
GHT_13_CURRENT

WL_OUT_CURREN
T MAX
WL_OUT_CURREN
T MAX 2
WL _OUT CURREN
T MAX 4
WL _OUT CURREN
T MAX 8

WL _OUT CURREN
T MAX

User can modify the current value for
Warning Light 13 independently using this
configuration.

14

CONF_WARNING LI
GHT 14 CURRENT

WL_OUT_CURREN
T _MAX
WL_OUT_CURREN
T MAX 2
WL_OUT_CURREN
T MAX 4
WL _OUT CURREN
T MAX 8

WL _OUT CURREN
T MAX

User can modify the current value for
Warning Light 14 independently using this
configuration.

15

CONF_WARNING LI
GHT 15 _CURRENT

WL_OUT_CURREN
T _MAX
WL_OUT_CURREN
T MAX 2
WL_OUT_CURREN
T MAX 4
WL _OUT CURREN
T MAX 8

WL_OUT_CURREN
T MAX

User can modify the current value for
Warning Light 15 independently using this
configuration.

16

CONF_WARNING LI
GHT_16_CURRENT

WL_OUT_CURREN
T MAX
WL_OUT_CURREN
T MAX 2

WL _OUT CURREN
T MAX

User can modify the current value for
Warning Light 16 independently using this
configuration.
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WL_OUT_CURREN
T MAX 4

WL _OUT CURREN
T MAX 8

17

CONF_WARNING LI
GHT 17 CURRENT

WL _OUT CURREN
T MAX
WL_OUT_CURREN
T MAX 2
WL _OUT CURREN
T MAX 4
WL_OUT_CURREN
T MAX 8

WL_OUT_CURREN
T MAX

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

18

CONF_WARNING LI
GHT 18 CURRENT

WL _OUT CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL _OUT CURREN
T MAX 4

WL_OUT CURREN
T MAX 8

WL_OUT_CURREN
T MAX

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

19

CONF_WARNING LI
GHT 19 CURRENT

WL _OUT CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL _OUT CURREN
T MAX 4

WL _OUT CURREN
T MAX 8

WL _OUT CURREN
T MAX

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

20

CONF_WARNING LI
GHT 20 CURRENT

WL _OUT CURREN
T MAX

WL _OUT CURREN
T MAX 2

WL_OUT_CURREN
T MAX 4

WL_OUT_CURREN
T MAX 8

WL _OUT CURREN
T MAX

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

7.5.8 Warning Lights Power ON State Configuration

The AI430 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 AI430 config.h. Please see section 6.5.11 for sample configuration.

CONF_WARNING
LIGHT 01 POWER | WL _CONF ON
ON_STATE

WL _CONF_OFF

WL _CONF_OFF

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

CONF_WARNING

WL _CONF_OFF

User can modify the power on

2 | LIGHT 02 POWER WL_CONF_ON WL _CONF OFF §tz:1‘ce f(;)r | Warnlng' Light th'2
ON_STATE Independently using 1S

_ configuration
CONE WARNING | 0N O e for Waming Light 3
3 | LIGHT 03 POWER ~ - WL_CONF_OFF |2 %% o & 8 0
ON_STATE pendently using 1S

_ configuration
cont wan |\ GO0 OT L e )
* LIGHT_ 04 POWER - - WL_CONF_OFF independentl %in ¢ this

ON_STATE pendently  using

— configuration
CONE WARNING | 0N O ate for Waming Light 3
5 | LIGHT 05 POWER — - WL_CONF_OFF |0~ = & 8 oy
ON_STATE pendently using 1S

- configuration
cont warn |\ GO0 OT L
° BRPES A B B R independentl %in ¢ this

ON_STATE pendently  using

— configuration
CONE WARNING | \ur~"cn o ate for " Warming Light 7
7 | LIGHT 07 POWER ~ - WL CONF OFF isn d: é’ q g e oy
ON_STATE pendently using 1S

— configuration
CONF_WARNING ‘\Xfi—%%lf\};—%g lister can m%?/lfy the power on
8 | LIGHT 8 POWER ~ - WL _CONF_OFF .Sze (‘;r q ammg - L1g "
ON _STATE Independently usmg 18

— configuration
cone v | OV (e s
9 | LIGHT 9 POWER - — WL _CONF OFF isn de (‘1’ q g e Iy
ON_STATE cpendently using 18

- configuration
CONF_WARNING_ | \\ = CONEOFF User can modify the power on
10 | LIGHT 10 POWER - WL_CONF_OFF | :8° o Tamine g -
ON _STATE Independently usmg 18

— configuration
cont v | OV O L
11 | LIGHT 11 POWER ~ - WL CONF OFF isn de Z q g g 0
ON_STATE cpendently using 18

- configuration
12 CONF_WARNING_ | WL_CONF_OFF WL _CONF OFF User can modify the power on

LIGHT 12 POWER

WL CONF_ON

state for Warning Light 12
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ON_STATE independently using this

configuration
conr wansg_| E-CONE OFF Lt can iy e povr 1
13 | LIGHT 13 POWER — - WL_CONF_OFF | >°° % £ Mt Iy
ON STATE pendently using is

- configuration
CONF_WARNING_| = (IR 00 ate for Wansing. Light 14
14 | LIGHT 14 POWER — - WL_CONF_OFF | 0" o & M8 Iy
ON STATE pendently using is

- configuration
CONF WARNING | W= ANeo ate Tor Warsing Light 13
15 | LIGHT 15 POWER ~ - WL _CONF OFF isnz: Zr q ammg g Y
ON STATE pendently using is

- configuration
CONF_WARNING | =GOy ete for Waning Light 16
16 | LIGHT 16 POWER ~ - WL CONF OFF isn de Z q g g 0
ON STATE ependently using is

- configuration
CONF WARNING | W= ANo oo Tor Warsing Light 17
17 | LIGHT 17 POWER ~ - WL _CONF OFF isnz: Zr q ammg g Y
ON STATE pendently using is

_ configuration
conr warnivg_ | YECONEOFF Do o moy e powe o
18 | LIGHT 18 POWER ~ - WL CONF OFF isn de Z q g g o
ON STATE ependently using is

- configuration
conr wansg_| E-CONE OFF Do 0 mnly e power 0
19 | LIGHT 19 POWER ~ - WL_CONF_OFF |*%° & & M8 Iy
ON STATE pendently using is

- configuration
CONF_WARNING | = N0 ate for Warsing Light 20
20 | LIGHT 20 POWER ~ - WL _CONF OFF |>2¢ lfor warmig Light =
= o - - independently using this

ON _STATE

configuration

7.5.9 Warning Lights PWM DC Configuration

The AI430 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 ATI430 config.h. Please see section 6.5.11 for sample configuration.
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CONF_WARNIN User can modify the duty cycle for

1 | G LIGHT 01 PW | MIN VALUE:0 100 Warning Light 1 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

2 | G LIGHT 02 PW | MINVALUE:0 100 Warning Light 2 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

3 | G_LIGHT 03 PW | MIN VALUE:0 100 Warning Light 3 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

4 | G_LIGHT 04 PW | MINVALUE:0 100 Warning Light 4 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

5 | G_LIGHT 05 PW | MIN VALUE:0 100 Warning Light 5 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

6 | G LIGHT 06 PW | MIN VALUE:0 100 Warning Light 6 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

7 | G LIGHT 07 PW | MINVALUE:0 100 Warning Light 7 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

8 | G_LIGHT 08 PW | MIN VALUE:0 100 Warning Light 8 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

9 | G LIGHT 09 PW | MIN VALUE:0 100 Warning Light 9 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

10 | G LIGHT 10 PW | MIN VALUE: 0 100 Warning Light 10 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

11 | G LIGHT 11 Pw | MINVALUE:0 100 Warning Light 11 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

12 | G LIGHT 12 PW | MIN VALUE: 0 100 Warning Light 12 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

13 | G LIGHT 13 PW | MIN VALUE: 0 100 Warning Light 13 independently
M DC MAX VALUE : 100 using this configuration.

14 CONF_WARNIN 100 User can modify the duty cycle for

G LIGHT 14 PW | MIN VALUE:0 Warning Light 14 independently
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M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

15 | G_LIGHT 15 PW | MIN VALUE:0 100 Warning Light 15 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

16 | G LIGHT 16 PW | MIN VALUE:0 100 Warning Light 16 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

17 | G_LIGHT 17 Pw | MIN VALUE: 0 100 Warning Light 17 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

18 | G_LIGHT 18 PW | MIN VALUE: 0 100 Warning Light 18 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

19 | G LIGHT 19 PW | MIN VALUE: 0 100 Warning Light 19 independently
M DC MAX VALUE : 100 using this configuration.

CONF_WARNIN User can modify the duty cycle for

20 | G_LIGHT 20 PW | MIN VALUE:0 100 Warning Light 20 independently
M DC MAX VALUE : 100 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.

This field is used to set and read

WARNING _LIGHT _ DBuS8 READ/WRI 0-100 range back the Percentage of PWM

01 PWM DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING LIGHT _ DBuS READ/WRI 0-100 range back the Percentage of PWM

02 PWM DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING _LIGHT _ DBuS8 READ/WRI 0-100 ranee back the Percentage of PWM

03 PWM_DC TE €% | duty cycle, 100% is maximum
brightness.
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This field is used to set and read

WARNING _LIGHT _ DBuS READ/WRI 0-100 ranee back the Percentage of PWM

04 PWM_DC TE & duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING LIGHT DBuS READ/WRI 0-100 range back the Percentage of PWM

05 PWM_DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING _LIGHT _ DBuS READ/WRI 0-100 range back the Percentage of PWM

06 PWM_DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING LIGHT DBuS READ/WRI 0-100 range back the Percentage of PWM

07 PWM_DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING LIGHT _ DBuS READ/WRI 0-100 range back the Percentage of PWM

08 PWM_DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING_LIGHT _ DBus READ/WRI 0-100 range back the Percentage of PWM

09 PWM_DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING _LIGHT _ DBuS READ/WRI 0-100 range back the Percentage of PWM

10 PWM_DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING LIGHT _ DBuS8 READ/WRI 0-100 range back the Percentage of PWM

11 PWM _DC TE duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING _LIGHT _ DBuS8 READ/WRI 0-100 rance back the Percentage of PWM

12 PWM _DC TE & duty cycle, 100% is maximum
brightness.

This field is used to set and read

WARNING LIGHT _ DBuS READ/WRI 0-100 range back the Percentage of PWM

13 PWM_DC TE duty cycle, 100% is maximum
brightness.

WARNING LIGHT DBuS READ/WRI 0-100 ranee This field is used to set and read

14 PWM DC TE €€ | back the Percentage of PWM
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duty cycle, 100% is maximum
brightness.

WARNING LIGHT
15 PWM_DC

DBu8

READ/WRI
TE

0-100 range

This field is used to set and read
back the Percentage of PWM
duty cycle, 100% is maximum
brightness.

WARNING LIGHT
16 PWM_DC

DBu8

READ/WRI
TE

0-100 range

This field is used to set and read
back the Percentage of PWM
duty cycle, 100% is maximum
brightness.

WARNING LIGHT
17 PWM_DC

DBu8

READ/WRI
TE

0-100 range

This field is used to set and read
back the Percentage of PWM
duty cycle, 100% is maximum
brightness.

WARNING LIGHT
18 PWM_DC

DBu8

READ/WRI
TE

0-100 range

This field is used to set and read
back the Percentage of PWM
duty cycle, 100% is maximum
brightness.

WARNING LIGHT
19 PWM_DC

DBu8

READ/WRI
TE

0-100 range

This field is used to set and read
back the Percentage of PWM
duty cycle, 100% is maximum
brightness.

WARNING LIGHT
20 PWM _DC

DBu8

READ/WRI
TE

0-100 range

This field is used to set and read
back the Percentage of PWM
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 ©1_PWM_DC, &pwmdc);

if ((pwmdc < 100) && (pwmdc >= 0))

{

pwmdc ++;

/* Set the Warning Light Intensity */

Set_DL(WARNING LIGHT @1_PWM_DC, &pwmdc);

/* Turn on the warning light */

uint8_t WL_state = WL_ONj;

Set_DL(WARNING LIGHT @1 _STATE, (uint8_t *)&WL_state);
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7.5.10 Warning Lights Blinking Configuration

The AI430 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 AI430 config.h. Please see section 6.5.11 for 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.

1 CONF_WARNING LIGHT | MIN VALUE: 1 5 I\ils;;ni:lanL?ﬁlfly iLhde bll}ll(likill}flg perifd t}fl(i)r
01_BLINKING_MS MAX VALUE : & -8 ependently using this
- - configuration.
1000
| conewaraNG LGn | MvaruEs | St e e
02 BLINKING MS MAX VALUE : & g p y using
B - configuration.
1000
; | CONF_WARNING_LIGHT_ | MIN VALUE: | 5 Iéffﬁmffnﬁﬁlfgy iﬂf bﬁ‘ékﬁié perifd ﬂf:i’f
03_BLINKING_MS MAX VALUE : & -8 cpendently using this
- - configuration.
1000
4 | CONF_WARNING_LIGHT_ | MIN VALUE: 1 2 Warning Light 4 independently weing thi
04 BLINKING MS MAX VALUE : & g p y using thi
- - configuration.
1000
s | CONF_WARNING LIGHT_ | MIN VALUE : | ) \L,{/S;;niflan Lri‘“l’g‘? iLhde bl;‘ékgilg perill?d ﬂf:i’r
05_BLINKING_MS MAX VALUE : & -8 cpendently using this
- - configuration.
1000
6 | CONE_WARNING LIGHT_ | MIN VALUE: | 2 Waring Light & independenty weing thi
06 BLINKING MS MAX VALUE : g g P y usimng
- - configuration.
1000
7 | CONE_WARNING LIGHT_ | MIN VALUE 1 2 Warning Light 3 independently weing thi
07 BLINKING MS MAX VALUE : g H1g p y using
- - configuration.
1000
¢ | CONF_WARNING_LIGHT_ | MIN VALUE: I 5 I\ils:;ni;an;in‘;l‘:‘% iﬂf bﬁ‘ékﬁié perifd ﬂf:i’f
08_BLINKING_MS MAX VALUE : & -8 ependently using this
- - configuration.
1000
o | CONF_WARNING LIGHT_ | MIN VALUE: 1 2 Warning Light 9 independenty weing thi
09 BLINKING MS MAX VALUE : g -8 P y using
1000 configuration.
10 CONF_WARNING LIGHT ’ User can modify the blinking period for
10 BLINKING MS MIN VALUE : 1 Warning Light 10 independently using this
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MAX VALUE : configuration.
1000
oA LG | MINVALE 1| e e e
11_BLINKING MS MAX VALUE : & L8 ependently using this
- - configuration.
1000
|, | CONF_WARNING LIGHT_ | MIN VALUE: | 5 E;;fni:lanL?‘l’l‘thg frl:g blﬁ?‘gﬁ Perilgd tf:i’r
12_BLINKING_MS MAX VALUE : &~ ependently using this
- - configuration.
1000
3 | CONF_WARNING_LIGHT_ | MIN VALUE: | 2 Warning Light 15 independenty using this
13 BLINKING MS MAX VALUE : L8 P y using
- - configuration.
1000
\4 | CONF_WARNING LIGHT_ | MIN VALUE : | 5 I\ils:;ni;a“ﬁin‘l’l?‘z ltgg blﬁ’é“gﬁ pefilgd tfgf
14_BLINKING MS MAX VALUE : g Lig ependently using this
- - configuration.
1000
|s | CONF_WARNING LIGHT_ | MIN VALUE : | 5 I\ils:;ni;a“ﬁin%?‘fys ltgg blﬁ’é“gﬁ pefilgd tfgf
15_BLINKING_MS MAX VALUE : & -g ependently using this
- - configuration.
1000
6 | CONF_WARNING_LIGHT_ | MIN VALUE: | 2 Warning Light 16 independently wsing hi
16 BLINKING MS MAX VALUE : £ -8 p Yy usng
- - configuration.
1000
|7 | CONF_WARNING LIGHT_ | MIN VALUE : | 5 I\ils:;ni;a“ﬁin‘l’l?‘g ltgg blﬁ’é“gﬁ pefilgd tfgf
17_BLINKING_MS MAX VALUE : &~ cpendently using this
- - configuration.
1000
1g | CONF_WARNING_LIGHT_ | MIN VALUE: | 2 Warning Light 18 independenty using this
18 BLINKING MS MAX VALUE : £ -8 p y using
- - configuration.
1000
lo | CONF_WARNING LIGHT_ | MIN VALUE: 1 5 E;;fni:lanL?‘l’l‘thf‘g frl:g blﬁ?‘gﬁ Perilgd tf:i’r
19_BLINKING_MS MAX VALUE : &~ ependently using this
- - configuration.
1000
5 | CONF_WARNING_LIGHT_ | MIN VALUE: I 5 E;;fni;anL?‘l’l‘th% frl:fi blﬁlfgtgl Perilgd tgi’r
20_BLINKING_MS MAX VALUE : &~ cpendently using this
- - 1000 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.
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i | pouts | READWITE | 2 | 0055ssnge | g iHd st s nd dock
e | puts | READWITE | 2 | 05535 nge | g He s i nd ki
WATNISCSAHT-0 | bruts | READWITE | 2 | 055ssange | s HO s i nd dbock
VARSI | pruts | READWITE | 2 | 05535 nge | s HO s i nd ki
VARG | pruts | READWITE | 2 | 05555 ange | g HO s i nd dck i
e | pruts | READWITE | 2| 05555 nge | g od s i nd ok
e 7 | pruts | READWITE | 2 | 05535 ange | g He s el nd ok
WATNISC AT | pruts | READWITE | 2 | 055ssange | O i nddbock
VAN AT | biuts | READWITE | 2 | 05555 nge | s o0 i nd ki
WATNISCSAHTIO | bruts | READWITE | 2 | 0s5ssange | e i nd dock
e | puts | READWITE | 2| 05555 nge | g e i nd ok
e | puts | READWITE | 2| 05535 nge | g ed i nd ok
AN | pruts | READWITE | 2 | 05535 nge | g RO i nd ok
et | pouts | READWITE | 2| 003555 nge | ool st nd ek i
WARNINGSHTIS | bruts | READWMITE | 2 | 05535 nge | o0 i ndedock i
et | pouts | READWITE | 2 | 05555 nge | ool -t nd ek
e 7 | pouts | READWITE | 2 | 05535 nge | g oe s el nd ok
AN % | pruts | READWITE | > | 05535 nge | g RO i nd ok
ARSI | pruts | READWITE | 2 | 0ssssnge | RO ped i nd ki
WATSISCSAHT0 | biuts | READWITE | 2 | 05555 nge | 0 ped i ndedock

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

WLO1BLINKView: :WLO1BLINKView()

{
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#if (SDK_SERVICE_WARNING_LIGHT == PS_ENABLE)

blink = 0;
/* Get the Warning Light blink period from the DB */
Get_DL(WARNING_LIGHT @1 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_@1_BLINKING, (uint8 t *)&blink);

/* Turn on the warning light */

uint8_t WL_state = WL_ON;

Set_DL(WARNING_LIGHT_©1_STATE, (uint8_ t *)&WL_state);
}

7.5.11 Warning Lights Sample Configuration

[ Rk sk ks k ok ok ok o ok o o o o ok o s o o o o o ok sk ok ok ok sk sk o ok ok sk sk stk sk sk ok sk stk sk sk sk ok skt ok ok sk RRRR kR ko ok ok
*
* Warning Light Module Configuration
%
stokfok kR kR okkokok ok ko kok s sk ok sk sk sk ke o ok o o o o ok o o o o o sk sk o ok ok o ok sk ok sk sk sk skeok ok sk sk sk sk sk sk sk sk ok ok sk ok skok sk ok ok ok Rk Rk ok /

/*!
* 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)

/*!
* Warning Light Task Periodicity 100ms
*/
#define PS_WL_TASK_TIMEOUT 100

/*!

Warning Light Task Priority
osPriorityNone = 0,
osPriorityIdle = 1,
osPrioritylLow
osPrioritylLowl

|
(e ]
-

¥ ¥ X X ¥ ¥ %
1}
(o]
+
=
-

o )
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* )0 )
* osPriorityISR = 56,
* osPriorityError = -1,
* osPriorityReserved = Ox7FFFFFFF
*/
#tdefine PS_WL_TASK_PRIORITY osPriorityIdle

/

¥ X X K X X X X X K X X X X X X X ¥ X X ¥ X ¥ ¥ ¥ ¥ ¥

~

/*
/*
#d
#d

#d
#d
#d
#d
#d

#d
#d
#d
#d
#d

Maximum Number of Warning Light required for this application

MACOR Supported

MAX_NUM_WARNING_LIGHT

: This hardware support maximum of 2@ Warning lights

USER can choose between © to 20

WARNING LIGHT FREQ WL_kHz3_FREQ / WL_kHz22 FREQ

CONF_WARNING_LIGHT xx_ENABLE

CONF_WARNING_LIGHT xx_CURRENT

CONF_WARNING_LIGHT xx_POWERON_STATE

CONF_WARNING_LIGHT xx_PWM_DC

CONF_WARNING_LIGHT xx_BLINKING_MS

Private defines ----------------------

USER CODE BEGIN Private defines */
efine MAX_NUM_WARNING_LIGHT
efine WARNING_LIGHT_FREQ

efine CONF_WARNING _LIGHT ©1_ENABLE
efine CONF_WARNING LIGHT ©1_CURRENT

efine CONF_WARNING LIGHT ©1_POWERON_STATE

efine CONF_WARNING LIGHT ©1_PWM_DC

efine CONF_WARNING_LIGHT @1 BLINKING_MS

efine CONF_WARNING LIGHT ©2_ENABLE
efine CONF_WARNING LIGHT ©2_CURRENT

efine CONF_WARNING LIGHT ©2_POWERON_STATE

efine CONF_WARNING _LIGHT ©2_PWM_DC

efine CONF_WARNING_LIGHT ©2_BLINKING_MS

PS_ENABLE
PS_DISABLE

WL_OUT_CURRENT_MAX
WL_OUT_CURRENT_MAX_2
WL_OUT_CURRENT_MAX_4
WL_OUT_CURRENT_MAX_8

WL_CONF_OFF
WL_CONF_ON

<0 - 100>

<0-65535>

20
WL_kHz3_FREQ

PS_ENABLE
WL_OUT_CURRENT_MAX
WL_CONF_OFF

100

2

PS_ENABLE
WL_OUT_CURRENT_MAX
WL_CONF_OFF

100

2
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#define CONF_WARNING_LIGHT_©3 ENABLE PS_ENABLE
#define CONF_WARNING LIGHT @3 _CURRENT WL_OUT_CURRENT_MAX
#define CONF_WARNING LIGHT_©3_POWERON_STATE WL_CONF_OFF
#define CONF_WARNING LIGHT_©3 PWM_DC 100
#define CONF_WARNING LIGHT ©3 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_©4 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 ©5 ENABLE PS_ENABLE
#define CONF_WARNING LIGHT @5 CURRENT WL_OUT_CURRENT_MAX
#define CONF_WARNING LIGHT_©5 POWERON_STATE WL_CONF_OFF
#define CONF_WARNING LIGHT 05 PWM_DC 100
#define CONF_WARNING LIGHT_©5 BLINKING_ MS 2
#define CONF_WARNING_LIGHT_©6_ ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT @6 CURRENT WL_OUT_CURRENT_MAX
#define CONF_WARNING LIGHT_©6_POWERON_STATE WL_CONF_OFF
#define CONF_WARNING LIGHT_06_PWM_DC 100
#define CONF_WARNING LIGHT_©6_ BLINKING_ MS 2
#define CONF_WARNING_LIGHT_©7_ENABLE PS_ENABLE
#define CONF_WARNING LIGHT @7 CURRENT WL_OUT_CURRENT_MAX
#define CONF_WARNING LIGHT ©7 POWERON_STATE WL_CONF_OFF
#define CONF_WARNING LIGHT ©7_PWM_DC 100
#define CONF_WARNING LIGHT 07 BLINKING_MS 2
#define CONF_WARNING_LIGHT_©8_ENABLE PS_ENABLE
#define CONF_WARNING LIGHT @8 CURRENT WL_OUT_CURRENT_MAX_2
#define CONF_WARNING LIGHT 08 POWERON_STATE WL_CONF_OFF
#define CONF_WARNING LIGHT_©8 PWM_DC 100
#define CONF_WARNING LIGHT 08 BLINKING_MS 2
#define CONF_WARNING_LIGHT_©9_ ENABLE PS_ENABLE
#define CONF_WARNING LIGHT @9 CURRENT WL_OUT_CURRENT_MAX_ 4
#define CONF_WARNING LIGHT_©9 POWERON_STATE WL_CONF_OFF
#define CONF_WARNING LIGHT_©9 PWM_DC 100
#define CONF_WARNING LIGHT 09 BLINKING_MS 2
#define CONF_WARNING LIGHT 1@ 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

#tdefine

CONF_WARNING_LIGHT_11_CURRENT

WL_OUT_CURRENT_MAX
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#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
#define CONF_WARNING_LIGHT_12_ ENABLE PS_ENABLE
#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
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#define CONF_WARNING_LIGHT 20 ENABLE PS_ENABLE
#define CONF_WARNING_LIGHT_2@_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 */

#tendif //SDK_SERVICE_WARNING_LIGHT

7.6 LED Module

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

7.6.1 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 6.2.11 for sample configuration.

PS_ENABLE:-
Enables the LED module in the SDK
1 SDK_SERVICE LED PS_ENABLE PS_ENABLE PS_DISABLE:-
PS DISABLE Disables the LED module in the SDK

7.6.2 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.2.11 for sample
configuration.

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.

1 | PS LED TASK TIMEOUT | MIN VALUE : 50 100
MAX VALUE : 500
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7.6.3 LED 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 6.6.11 for sample
configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

1 PS LED TASK PRIORITY Lo .
- - - based on the application requirement

osPriorityldle

7.6.4 Maximum LED’S Configuration

The AI430 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 6.6.11 for
sample configuration.

1 MAX LED_NUM lor2 2 User can operate maximum 2 LED

7.6.5 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 6.6.11 for sample configuration.

PS_ENABLE/
PS DISABLE

1 CONF RED LED PS STATE PS ENABLE User can enable/Disable the RED LED
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7.6.6 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 6.6.11 for
sample configuration.

CONF RED LED ST | LED CONF ON/
ATE LED CONF_OFF

LED_CONF_ON User can turn ON/OFF the RED LED

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

This field is used to enable/disable the

LED RED STATE DBu8 READ/WRITE 1 ON / OFF 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
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7.6.7 Configuring RED LED blinking

The AI430 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 6.6.11 for 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.

User can change the Blink time period for
1 CONF_RED_LED BLINKING_MS 0-1000 1 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.

This field is used to set and read back

LED RED BLINKING DBul6 READ/WRITE 2 0-65535 range . LT
- - the Blinking period in mili seconds.

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 = ©;

/* 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);

#tendif

#endif
7.6.8 Configuring AMB LED Enable/Disable
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The SDK provides the user the ability to enable/disable the AMBER LED functionality by
modifying the default configuration file. Please see section 6.6.11 for sample configuration.

CONF_AMB_LED | PS ENABLE/
PS STATE PS DISABLE

User can enable/Disable the AMB

PS ENABLE LED

7.6.9 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 6.6.11 for
sample configuration.

LED CONF_ON/
LED CONF OFF

1 CONF_AMB_LED_STATE LED_CONF_ON User can turn ON/OFF the AMB LED

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

This field is used to enable/disable the
LED AMB STATE DBu8 READ/WRITE 1 ON / OFF 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);
}
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else
{
/* LED is OFF; */
}
#tendif
#tendif

7.6.10 Configuring AMB LED blinking

The AI430 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 6.6.11 for 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.

User can change the Blink time period for
the AMB LED

1 | CONF AMB LED BLINKING MS | 0-1000 1

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.

This field is used to set and read back
the Blinking period in mili seconds.

LED AMB_BLINKING | DBul6 | READ/WRITE | 2 | 0-65535 range

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 = ©;

/* Get the AMB LED blink period from the DB */
Get_DL(LED AMB_BLINKING, (uint8_t *)&blink);

blink = 2;
/* Set the AMB LED blink period from the DB */
Set DL(LED AMB_BLINKING, (uint8_t *)&blink);
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state = = LED ON;
/* Set the RED LED Status to the DB */
Set DL(LED AMB_STATE, &state);
#tendif
#tendif
7.6.11 LED Sample Configuration
/*!
* LED Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros
*/
#tdefine 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,
* osPriorityIdle = 1,
* osPriorityLow = 8,
* osPrioritylLowl = 8+1,
k
: 11 "
* osPriorityISR = 56,
* osPriorityError = -1,
* osPriorityReserved = OX7FFFFFFF
*/
t#tdefine PS_LED_TASK_PRIORITY osPriorityIdle
/*!
* Maximum Number of LED required for this application
*
* MACOR Supported
k
* MAX_LED_NUM : This hardware support maximum of 2 LED's
k
* CONF_xx_LED_PS_STATE PS_ENABLE
* PS_DISABLE
k
* CONF_xx_LED_STATE LED_CONF_OFF
* LED_CONF_ON
k
* CONF_xx_LED_BLINKING_MS <0-65535>
*

*
~
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#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

7.7 Power Monitor Module

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

7.7.1 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 6.7.4 for sample configuration.

If the Configurable inputs is disabled then the power monitor module will also be disabled in the
configuration file.

PS_ENABLE:-

SDK_SERVICE,_ P Enables the power monitor module

PS ENABLE in the SDK
I EWER—MONITO PS DISABLE PS_ENABLE PS_DISABLE:-
Disables the power monitor module
in the SDK
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7.7.2 Power Monitor 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.7.4 for sample
configuration.

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.

PS_POWER_MONITOR _

TASK_TIMEOUT MIN VALUE : 50 100

MAX VALUE : 500

7.7.3 Power Monitor 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 6.7.4 for sample

configuration.

osPriorityNone ,

osPriorityldle ,

osPriorityLow ,

| PS_ POWER_MONITOR _ | osPriorityLowl1 , osPriorityldle User can select any one of the priorities
TASK PRIORITY osPriorityISR , based on the application requirement

osPriorityError ,

osPriorityReserved
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7.7.4 Power Monitor Functionality Support

The AI430 SDK supports the below values which are monitored by the power monitor module.
They are,

1) Battery LEVEL

2) Ignition Status

3) THERMOSTAT

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

Voltage in This field is used to read the

BATTERY_LEVEL DBul6 READ 2 mili volts BATTERY LEVEL in milli-volts.
This field is used to read the status of
IGNITION_STATUS DBu8 READ 1 ON/OFF IGNITION STATUS.
This field is used to read the
THERMOSTAT_LE | g . | READ | 4 | 'MPeralure | rpn e MOSTAT LEVEL  in
VEL in Celsius -

Celsius.

The below code snippet shows how to read the Battery Level, Ignition Status and the Thermostat
level.
void PWRMNTRView: :trigger()
{
#if (SDK_SERVICE_POWER_MONITOR == PS_ENABLE)
uintl6_t val = @;
float val_thermostat = 0;
switch(key_position)
{
case 1:
/* Get ignition Status */
Get_DL(IGNITION_STATUS, (uint8_t*)&val);
break;
case 2:
/* Get Temperature level */
Get DL(THERMOSTAT_LEVEL, (uint8_ t*)&val thermostat);
break;

case 3:
/* Get Battery level */
Get DL(BATTERY_LEVEL, (uint8_t*)&val);
break;

}
ttendif

}
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7.7.5 Power Monitor sample configuration
[ ok stk ok ok sk ok s ook sk ok ok sk ok sk skok sk sk o sk sk sk sk sk ok stk s ok stk s sk sk s ok sk sk ok sk sk ok sk sk ok ok sk s ok sk ok ok sk sk ok sk skskok sk ok ok
*
* Power Monitor Module Configuration
*
*****************************************************************************/

/*!
* Power Monitor Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros
*/

#define SDK_SERVICE_POWER_MONITOR PS_ENABLE

#if (SDK_SERVICE_POWER_MONITOR == PS_ENABLE)
#if ((SDK_SERVICE_POWER_MONITOR == PS_ENABLE) && (SDK_SERVICE_CFG_INPUT ==

PS_DISABLE))
#undef SDK_SERVICE_POWER_MONITOR

#define SDK_SERVICE_POWER_MONITOR PS_DISABLE
#endif

/*!

* Power Monitor Task Priority

* osPriorityNone = 0,

* osPriorityIdle = 1,

* osPrioritylLow = 8,

* osPrioritylLowl = 8+1,

* o )

* o )

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = OX7FFFFFFF

*/
#define PS_POWER_MONITOR_TASK_PRIORITY osPriorityIdle
/*!

* Power Monitor Task Periodicity 100ms

*/
#define PS_POWER_MONITOR_TASK_TIMEOUT 100

#endif //SDK_SERVICE_POWER_MONITOR

7.8 USB Module

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

7.8.1 USB module Enable/Disable
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The SDK provides the user the ability to enable/disable the USB functionality by modifying the
default configuration file. Please see section 6.8.7 for sample configuration.

PS_ENABLE:-
Enables the USB module in the
SDK SERVICE U PS ENABLE/ SDK

SB PS DISABLE PS_ENABLE PS _DISABLE:-
Disables the USB module in the
SDK

7.8.2 USB 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.8.7 for sample
configuration.

The user can configure the timeout

PS USB TASK T | MIN VALUE : 50 value of task so that the platform

1 — - - i 100 service would go and read the
MAX VALUE :

IMEOUT 5\60 v hardware and update the configured

inputs in the Database.
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7.8.3 USB Module 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 6.8.7 for sample
configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

1 PS_USB_TASK_PRIORITY based on the application requirement

osPriorityldle

7.8.4 USB ECU Identification commands

The AI430 SDK user can read the below ECU Commands and modify the below ECU commands
from the USB PC terminal. These commands are send from the USB PC tool and are used to
configure the MAX AI430. These commands are supported by the SDKs USB module and their
default configuration can be done in the AI430 config.h. Please see section 6.8.7 for sample
configuration.

VEHICLE MANU_ECU_SW_NUM | As defined 0x88 User can change the vehicle manufacturing
1 in the PC ECU software number
Tool
2 VEHICLE MANU_ECU_SW_VER | As defined 0x89 User can change the vehicle manufacturing
in the PC ECU software version
Tool
3 ECU MANU_DATE As defined 0x8B User can change the vehicle ECU
in the PC manufacturing date
Tool
4 ECU_SERIAL NUM As defined 0x8C User can change the ECU Serial number
in the PC
Tool
5 PROGRAMMING_DATE As defined 0x99 User can change the programming date
in the PC
Tool
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PS _USB USER PACKET As defined 0x50 User can get the USB packet
in the PC
Tool

7.8.5 USB module TX

The AI430 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.

This field is used read and write the
USB_TX STA DBuS READ/WRI 1 TRUE/FALS | USB_TX STATUS. One needs to
TUS u TE E write TRUE to send data. The same

is cleared when data is sent

USB_TX BUF FULL/NO _F | This field is used to read the Status

FER STATUS DBu8 READ ! ULL of the TX buffer.

USB _TX DAT Data to be | This field contains the USB TX
A DBu8 WRITE o4 send via USB | buffer data.

7.8.6 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.

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

MSG_PENDIN | This field is used to read the Status of the

USB_RX_STATUS | DBu8 READ/WRITE 1 TRUE/FALSE

USB_RX BUFFER | o o READ |

STATUS G/EMPTY RX buffer.
USB_COMMUNIC DBuS8 READ 1 COM_OK/CO | This field is used to indicate the USB
ATION STATUS " M ERROR Communication Status.
USB_RX_DATA DBus READ 64 | DATA received This field contains the USB RX buffer

data.
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During runtime, the user can read/ write the below DB variables in the maxAI 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()

{

#if (SDK_SERVICE_USB == PS_ENABLE)
uint8_t status;

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

if (RX_MSG_PENDING == status)

{

}
#endif

}

/* Read the Rx data from the DB */

Get DL(USB_RX _DATA, (uint8_t *)&rxbuffer[0]);
memset (&trxbuffer[0], 0x00, sizeof(trxbuffer));

Unicode::strncpy (&trxbuffer[0], (const char*)&rxbuffer[0] ,

strlen((const char*)rxbuffer));

memset(RCVTEXTBuffer, 0x00, sizeof(RCVTEXTBuffer));

status = TRUE;
/* Clear the RX buffer */
Set_DL(USB_RX_STATUS, &status);
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7.8.7 USB sample configuration

/*!

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

*/
t#tdefine

SDK_SERVICE_USB

#if (SDK_SERVICE_USB == PS_ENABLE)

/*!

* USB Task Periodicity 100ms

*/
#define

/

* K K X X X X X X X ¥

*/
#define

/*!

PS_USB_TASK_TIMEOUT

USB Task Priority

osPriorityNone = 0
osPriorityIdle = 1
osPriorityLow = 8
osPrioritylLowl = 8

)

)
osPriorityISR = 56,
osPriorityError = -1,
osPriorityReserved = OX7FFFFFFF

PS_USB_TASK_PRIORITY

* EcuIdentification commands

*/
#define
t#tdefine
#define
#define
t#tdefine
#define

VEHICLE_MANU_ECU_SW_NUM
VEHICLE_MANU_ECU_SW_VER
ECU_MANU_DATE
ECU_SERIAL_NUM
PROGRAMMING_DATE
PS_USB_USER_PACKET

#endif //SDK_SERVICE_USB

PS_ENABLE
100
o
)
osPriorityIdle
0x88
0x89
ox8B
0x8C
0x99
0x50
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7.9 Bluetooth Low Energy (BLE) Module

The AI430 SDK User would be able to use the below functionalities of the BLE module via the
DB variables and configuration file.

7.9.1 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 6.8. for sample configuration.

PS_ENABLE:-
Enables the BLE module in the SDK

SDK_SERVICE BLE PS_ENABLE/ PS_ENABLE PS_DISABLE:-
PS DISABLE Disables the BLE module in the SDK

7.9.2 BLE 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.8. for sample
configuration.

The user can configure the timeout value of

MIN VALUE : task so that the platform service would go
PS BLE TASK TIMEOUT 50 100 P &
- - - and read the hardware and update the
MAX VALUE : . .
500 configured inputs in the Database.
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7.9.3 BLE Monitor 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 6.7.4 for sample
configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

1 PS BLE TASK PRIORITY Lo .
- - - based on the application requirement

osPriorityldle

7.9.1 BLE module device Name configuration

The AI430 SDK user can configure the device name of BLE. This default configuration can be
done in the AI430 config.h

This field is used to set and read the BLE

1 BLE DEVICE NAME | Any name as per the | "maxAlI12345678" device name. The maximum length is 20
user requirement characters.

The user would be able to use the read the BLE module name during run time via the DB
variables shown below.

This field is used to set and read the

BLE _DEVICE NAME | DBu8 READ/WRITE 20 "devicename" BLE device name. The maximum
length is 20 characters.

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);
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7.9.2 BLE module RX/TX

The AI430 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.

This field is used read and write the
BLE _TX STATUS. One needs to

IZE

USER_DATA M
ODE)

BLE_TX STATUS | DBu8 READ 1 TRUE/FALSE write TRUE to send data. The same
is cleared when data is sent
BLE TX BUFFER This field is used to read the Status
STATUS DBu8 READ ! FULL/NO_FULL of the TX buffer.
Data to be send to | This field contains the BLE TX
BLE TX DATA DBu8 WRITE 64 BLE buffer data.
This field is used read and write the
BLE RX STATUS. One needs to
BLE RX STATUS | DBu8 READ/WRITE 1 TRUE/FALSE read TRUE to receive data. The
same is cleared when data is sent
BLE RX BUFFER MSG _PENDING/ | This field is used to read the Status
STATUS DBu8 READ ! EMPTY of the RX buffer.
BLE RX DATA | DBu$ READ 64 DATA received | L1us field contains the BLE RX
— = buffer data.
(Only applicable
BLE RX DATA S DBuS READ 1 for This field is used the read the size

of BLE RX data.

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

void BLEView::trigger()

{

#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 */
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memset (&rxbufferl[0], 0x00, sizeof(rxbufferl));

/* Read the Rx data from the DB */
Get_DL(BLE_RX_DATA, (uint8_t *)&rxbufferl[0]);

memset (&trxbuffer3[0], 0x00, sizeof(trxbuffer3));

status = TRUE;
/* Clear the RX buffer */
Set_DL(BLE_RX_STATUS, &status);

#tendif
}

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 *)&bufferi[0]);
status = TRUE;

/* Clear the RX buffer */
Set_DL(BLE_TX_STATUS, &status);

7.9.3 BLE sample configuration
/*****************************************************************************
*
* BLE Module Configuration
*
*****************************************************************************/

/*!
* BLE Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros
*/

#define SDK_SERVICE_BLE PS_ENABLE

#if (SDK_SERVICE_BLE == PS_ENABLE)
/*!

* BLE Task Priority
osPriorityNone =
osPriorityIdle =
osPrioritylLow =
osPrioritylLowl =

0 00k o
+ - .
[y

-

o )
) )
osPriorityISR = 56,
osPriorityError = -1,
osPriorityReserved = OX7FFFFFFF

¥ X X X X X ¥ ¥ %

*/
#tdefine PS_BLE_TASK_PRIORITY osPriorityIdle
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/*!

* BLE Task Periodicity 100ms

*/
#define PS_BLE_TASK_TIMEOUT 100
/*!

* BLE Device Name

*/
#define BLE_DEVICE_NAME "maxAI12345678"

#endif //SDK_SERVICE BLE

7.10 Timer Module

The AI430 SDK User would be able to use the below functionalities of the Timer module via the
DB variables and configuration file.

6.10.1 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 6.10.8 for sample code snippet.

PS_ENABLE:-
Enables the timer module in the SDK

SDK_SERVICE S

1 WTIMER PS ENABLE/PS | PS ENABLE PS_DISABLE:-
_DISABLE Disables the timer module in the
SDK

6.10.2 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.10.8 for sample
configuration.
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The user can configure the timeout
PS SWT TASK T | MIN VALUE : 50 value of task so that the platform
1 T IMEOUT MAX VALUE : 100 service would go and read the
500 hardware and update the configured
inputs in the Database.
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6.10.3 Timer Module Task Priority

The AI430 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 6.10.8 for sample code snippet.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

1 PS SWT TASK PRIORITY osPriorityldle

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

6.10.4 Timer Start or Stop

The AI430 SDK supports six software timers. The user can start or stop the timers during run time
and also get the current status of the timer. To do so he can read or write the timer state using the

below DB variables.

TIMER_STATUS 01 DBu8 READ/WRITE 1 START/STOP ;ﬁ‘;lﬁ:’éfsizt:ig‘;gﬁg Ef;f
TIMER_STATUS_02 DBu8 READ/WRITE 1 | START/STOP ;t‘;f;f;f;:;ig%:ﬁﬁé‘; Ef}?f
TIMER _STATUS 03 DBu$ READ/WRITE 1 | START/STOP glii;it;féfsizt:ig‘ﬁeé;‘;‘;g;‘f
TIMER STATUS 04 DBu8 READ/WRITE 1 START/STOP E}Tiﬁ’éﬁsﬁzt:i‘gizﬁﬁggﬁf
TIMER_STATUS 05 DBu8 READ/WRITE 1 START/STOP E}Tiﬁ’éﬁsﬁzt:i‘gizﬁﬁggﬁf
TIMER_STATUS 06 DBu8 READ/WRITE 1 START/STOP ;ﬁ‘;lﬁ:’éfsizt:ig‘;gﬁg Ef;f

Below code snippet shows how the timer state can be set

Get_DLTIMER_STATUS 01, &state);
if(state == 1)

{

state = 2;

Set_DL(TIMER _STATUS @1, &state);
}

else if(state == 2)
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{
state = 1;
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.

CALLBACK CLEAR/ | This field is use to set
TIMER CALLBACK 01 DBu8 READ/WRITE 1 CALLBACK OCCUR | and clear the Timer

ED state.

CALLBACK CLEAR/ | This field is use to set
TIMER _CALLBACK 02 DBu8 READ/WRITE 1 CALLBACK OCCUR | and clear the Timer

ED state.

CALLBACK CLEAR/ | This field is use to set
TIMER CALLBACK 03 DBu8 READ/WRITE 1 CALLBACK OCCUR | and clear the Timer

ED state.

CALLBACK CLEAR/ | This field is use to set
TIMER CALLBACK 04 DBu8 READ/WRITE 1 CALLBACK OCCUR | and clear the Timer

ED state.

CALLBACK CLEAR/ | This field is use to set
TIMER_CALLBACK 05 DBu8 READ/WRITE 1 CALLBACK OCCUR | and clear the Timer

ED state.

CALLBACK CLEAR/ | This field is use to set
TIMER CALLBACK 06 DBu8 READ/WRITE 1 CALLBACK OCCUR | and clear the Timer

ED state.

The below code snippet shows you how you can read the S/W timer status,

#if (SDK_SERVICE_SWTIMER == PS_ENABLE)
uint8_t timerl_state = 0;
uint8_ t rtcl_val = 0;
uint8_t timeout_val = 0;

Get DL(TIMER CALLBACK 01, &timerl_state);

if(CALLBACK_OCCURED == timerl_state)
{

}

/* Timer expired */

f#tendif

6.10.5 Timer Mode Configuration
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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.

This field is used to set and read
TIMER_MODE 01 DBu8 READ/WRITE 1 I?]IE\]REI%I—]ID(I)g/ Timer Mode.

(ONESHOT/PERIODIC)

This field is used to set and read
TIMER_MODE 02 DBu8 READ/WRITE 1 IO)];\IREI%I-]I)?;?F/ Timer Mode.

(ONESHOT/PERIODIC)

This field is used to set and read
TIMER_MODE 03 DBu8 READ/WRITE 1 SIEZ\IIKEISOI—]I)?FCF/ Timer Mode.

(ONESHOT/PERIODIC)

This field is used to set and read
TIMER_MODE 04 DBu8 READ/WRITE 1 I?]IE\]REI%I—]ID(I)g/ Timer Mode.

(ONESHOT/PERIODIC)

This field is used to set and read
TIMER_MODE 05 DBu8 READ/WRITE 1 IO,]E:\IR%%I—]ID(I)&F/ Timer Mode.

(ONESHOT/PERIODIC)

This field is used to set and read
TIMER_MODE 06 DBu8 READ/WRITE 1 SIEZ\IIKEISOI—]I)?FCF/ Timer Mode.

(ONESHOT/PERIODIC)

Below code snippet shows how the timer state can be set and read,
GET_DB(TIMER _MODE 01, (uint8_t *)&shot);

if(shot == 0)

{
shot = 1;
}
else if(shot == 1)
{
shot = 0;
}

/* Set the Timer Mode_1 */
SET_DB(TIMER_MODE 01, (uint8_t *)&shot);

6.10.6 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
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TIMER_TIMEOUT 01 | DBul6 READ/WRITE p | Timeinmilli -} This field is used to get/set the
- - seconds timeout in milliseconds

TIMER TIMEOUT 02 DBul6 READ/WRITE 5 time in milli Thls ﬁel‘d is .u§ed to get/set the
- - seconds timeout in milliseconds

TIMER_TIMEOUT 03 | DBul6 READ/WRITE o | timeinmilli | This field is used to geset the
- - seconds timeout in milliseconds

TIMER TIMEOUT 04 DBul6 READ/WRITE 5 time in milli Thls ﬁel‘d is .u§ed to get/set the
- - seconds timeout in milliseconds

TIMER_TIMEOUT 05 | DBul6 READ/WRITE o | timeinmilli  This field is used to getset the
— - seconds timeout in milliseconds

TIMER_TIMEOUT 06 | DBul6 READ/WRITE p | timeinmilli - This field is used to get/set the
- - seconds timeout in milliseconds

Below code snippet shows how the timer timeout can be set,

if ((timeout > @) && (timeout <= 1300))

{

timeout --;
sw_timeout =
}

else

{

}

(timeout * 50);

/* Set the Timer Timeout_ 1 */
SET_DB(TIMER TIMEOUT 01, (uint8_t *)&sw_timeout);

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 above loop is restricted to 1300.

6.10.8 Timer sample configuration

/*!

* SWTIMER Platform service

*/

#define SDK_SERVICE_SWTIMER

#if (SDK_SERVICE_SWTIMER == PS_ENABLE)

/*!

* SWTIMER Task Priority
osPriorityNone
osPriorityIdle
osPrioritylLow
osPrioritylLowl

)

)

* ¥ ¥ ¥ ¥ ¥ ¥

osPriorityISR

1]
0RO
-

. .

= 8+1,

= 56,

Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros

PS_ENABLE

Page 146 of 295



Dept: Software

Software Guide Document

Rev No.

24

Date:

Oct 31, 2022

* osPriorityError = -1,
* osPriorityReserved = OX7FFFFFFF

*/

#define PS_SWT_TASK_PRIORITY

/*!

* SWTimer Task Periodicity 100ms

*/

#define PS_SWT_TASK_TIMEOUT

#tendif

//SDK_SERVICE_SWTIMER

osPriorityIdle

100
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7.11 RTC Module

The AI430 SDK User would be able to use the below functionalities of the RTC module via the
DB variables and configuration file.

7.11.1 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 6.11.15 for sample configuration.

PS_ENABLE:-
Enables the RTC module in the SDK
PS_DISABLE:-
Disables the RTC module in the SDK

1 SDK_SERVICE RTC PS_ENABLE

PS_ENABLE/PS_DISABLE

7.11.2 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 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 any or perform any other routine
tasks. This default configuration can be done in the AI430 config.h. Please see section 6.11.15
for sample configuration.

IS VALUE i sl s et e
1 | PS_ RTC TASK TIMEOUT 50 100 P &
- - - and read the hardware and update the
MAX VALUE : . .
500 configured inputs in the Database.
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7.11.3 RTC Task Priority

The AI430 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 6.11.15 for sample configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
1 PS_RTC TASK PRIORITY | osPriorityISR , osPriorityldle
osPriorityError ,
osPriorityReserve
d

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

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

7.11.4 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 has to set individually each of the RTC parameters and then call the
SET _RTC DB variable to set the RTC TIME.

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 (\)7?(1)13 ;/alues to set the real time hour are from
RTC DATE DBug8 | READ/WRITE | 131 }/?(1)1(; 1Values to set the real time day are from
RTC WEEK DAY | DBuS | READ/WRITE 1 1.7 Valid vilues to set the _real time week day are
— - from 1 = Monday to 7= Sunday
RTC MONTH DBu8 | READ/WRITE 1 1-12 Valid values to set the real time month are
— from 1to 12
RTC_YEAR DBu8 | READ/WRITE 1 00-99 OV?(I;(; ;/alues to set the real time year are from
(User need to set the above RTC parameters
SET_RTC DBu8 | READ/WRITE ! SET_RTC and then enable the SET RTC to set the time)
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The below snapshot is a sample for updating the RTC Time

Set DL(GET_RTC_SECOND, &Seconds);
Set DL(GET_RTC_MINUTE, &Minutes);
Set DL(GET_RTC_HOUR, &Hours);
Set_DL(GET_RTC_DATE, &Date);

Set DL(GET_RTC _WEEK DAY, &WeekDay);
Set_DL(GET_RTC_MONTH, &Vonth);
Set_DL(GET_RTC_YEAR, &Year);

res = 1;

Set_DL(SET_RTC, &res);

The sample code below is an example of reading the RTC values.
void RTCNXTView::trigger()

{
#if (SDK_SERVICE_RTC == PS_ENABLE)

uint8_t Seconds;
uint8_t Minutes;
uint8_t Hours;
tickCounter++;
if( 10 <= tickCounter)
{
tickCounter = 0;
/* Get the RTC DB */
Get_DL(GET_RTC_SECOND, &Seconds);
Get DL(GET_RTC_MINUTE, &Minutes);
Get_DL(GET_RTC_HOUR, &Hours);

//screenViewBase: :setupScreen();
digitalHours = Hours;
digitalMinutes = Minutes;
digitalSeconds = Seconds;

digitalClockl.setTime24Hour(digitalHours, digitalMinutes,

digitalSeconds);

digitalClockl.invalidate();

#tendif

7.11.5 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.
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Below are their definitions,

#define FORMAT 12 HOUR
#define FORMAT 24 HOUR 0

[y

RTC_TIME FORMAT | DBu8 READ/WRIT 1 AM/PM RTC Time Format(AM/PM)

E

/* 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);

7.11.6 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.

Valid values to set the alarm are

RTC ALARM A SECOND DBuS8 READ/WRI 1 0-59 from 0 to 5?. Fr’om 60’ to 255 the

— = TE values are ‘don’t care’ to set the
alarm.

Valid values to set the alarm are

RTC ALARM A MINUTE DBus8 READ/WRI 1 0-59 from 0 to 5?. Fr’om 60, to 255 the

- = TE values are ‘don’t care’ to set the
alarm.

Valid values to set the alarm are

RTC ALARM A HOUR DBuS READ/WRI 1 0-24 from 0 to 2‘4. Fr’om 25’ to 255 the

- = TE values are ‘don’t care’ to set the
alarm.

Valid values to set the alarm are

RTC ALARM A DAY DBuS8 READ/WRI 1 131 from 1 to 3‘1. Fr’om 32’ to 255 the

- — = TE values are ‘don’t care’ to set the
alarm.

Valid values to set the alarm are

RTC ALARM A WEEK DAY | DBu8 READ/WRI 1 1.7 from 1 to 7 Fr’om 8 ’to 255 the

— - = — TE values are ‘don’t care’ to set the
alarm.

Valid values to set the alarm are

RTC ALARM A MONTH DBuS READ/WRI 1 1-12 from 1 to 1‘2. Fr’om 13"[0 255 the

- - = TE values are ‘don’t care’ to set the
alarm.
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Valid values to set the alarm are
RTC ALARM A YEAR DBu8 READ/WRI 1 00-99 from 0 to 9?. Fr?m 10(3 to 255 the
- = TE values are ‘don’t care’ to set the

alarm.

(User need to set the above
READ/WRI ALARM parameters and then
SET_ALARM_A DBu8 | g I | (ON/OFF) enable the SET ALARMI to st

the alarm time)

Valid values to set the alarm are
RTC ALARM B SECOND DBuS8 READ/WRIT 1 0-59 from 0 to 59. Fror’n 60 to 255
— - = E the values are don’t care to set
the alarm.
Valid values to set the alarm are
RTC_ALARM _ DBu8 READ/WRIT 1 0-59 from 0 to 59. From 60 to 255
B_MINUTE E the values are don’t care to set
the alarm.
Valid values to set the alarm are
RTC ALARM B HOUR DBuS8 READ/WRIT 1 0-24 from 0 to 24. Fror’n 25 to 255
- - = E the values are don’t care to set
the alarm.
Valid values to set the alarm are
RTC ALARM B DAY DBuS8 READ/WRIT 1 1-31 from 1 to 31. Fror’n 32 to 255
— - - E the values are don’t care to set
the alarm.
Valid values to set the alarm are
RTC ALARM B WEEK DAY DBus8 READ/WRIT 1 1.7 from 1 to 7. Fr!om 8 to 255 the
— - = — E values are don’t care to set the
alarm.
Valid values to set the alarm are
RTC ALARM B MONTH DBuS8 READ/WRIT 1 1-12 from 1 to 12. Fror’n 13 to 255
- - = E the values are don’t care to set
the alarm.
Valid values to set the alarm are
RTC ALARM B YEAR DBuS8 READ/WRIT 1 00-99 from 0 to 99. FI‘OI’I,I 100 to 255
— - = E the values are don’t care to set
the alarm.
(User need to set the above
READ/WRIT ALARM parameters and then
SET ALARM B DBu8 E 1 (ON/OFF) enable the SET ALARM?2
variable)

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);
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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.

Alarmlstatus
ALARM_A STATUS | DBu8 | READ/WRITE | 1 (1:0CCURRED/0:NOTOCCURRED) (OCCURRED/
NOTOCCURRED)
Alarm2status
ALARM B STATUS | DBu8 | READ/WRITE | 1 (1:0CCURRED/0:NOTOCCURRED) (OCCURRED/
NOTOCCURRED)

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);
}

7.11.7 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

RTC ALARMA time format

RTC_ALARM_A TIME FORMAT | DBu8 | READ/WRITE |1 AM/PM (AM/PM)
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RTC ALARMB time format

RTC_ALARM_B_TIME _FORMAT | DBu8 | READ/WRITE 1 AM/PM

(AM/PM)
6.11.8 RTC Alarm Time Format
/*!
* RTC Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros
*/
#define SDK_SERVICE_RTC PS_ENABLE
#if (SDK_SERVICE_RTC == PS_ENABLE)
/*!
* RTC Task Periodicity 100ms
*/
#define PS_RTC_TASK_TIMEOUT 100
/*!
* RTC Task Priority
* osPriorityNone = 0,
* osPriorityIdle = 1,
* osPrioritylLow = 8,
* osPrioritylLowl = 8+1,
* ) )
* ) )
* osPriorityISR = 56,
* osPriorityError = -1,
* osPriorityReserved = OX7FFFFFFF
*/
#tdefine PS_RTC_TASK_PRIORITY osPriorityIdle

#endif //SDK_SERVICE_RTC

7.12 Camera Module

The AI430 SDK User would be able to use the below functionalities of the Camera module via
the DB variables and configuration file.

6.12.1 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 6.12.10 for sample configuration.
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1 SDK_SERVICE_CAMERA

PS_ENABLE/PS_DISABLE

PS ENABLE

PS_ENABLE:-
Enables the camera module in the

SDK

PS_DISABLE:-

Disables the camera module in the
SDK

6.12.2 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.12.10 for sample

configuration.

PS_CAMERA TASK
TIMEOUT

MIN VALUE : 50
MAX VALUE : 500

100ms

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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6.12.3 Camera Task Priority

The AI430 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 6.12.10 for sample configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

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

1 PS_CAMERA_TASK_ PRIORITY

6.12.4 Camera Mode Configuration
The AI430 SDK supports three camera modes namely,
FULL_SCREEN_ON: In this camera mode, the user can view the full screen on the Touch GFX.

RESIZE_TO_FULL_SCREEN_ON: In this camera mode, the user selected portion of the image
will be resized and displayed on the full screen.

DISPLAY_AS _IT _IS_ON: In this camera mode, the image will be displayed when the camera
is streamed on.

The user can select one of the above modes using the below configuration parameter. Please see
section 6.12.10 for sample configuration.

FULL_SCREEN_ON/

RESIZE TO _FULL User can select any one of the
1 PS CAMERA _MODE | SCREEN_ON/ DISPLAY_AS IT IS ON camera modes based on the

DISPLAY_AS IT IS application requirement

ON

The AI430 SDK User can get/set the below camera video modes during runtime
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READ/ 1) Full Screen On This field is used
CAMERA VIDEO MODE DBu8 2) Resize to full screen on | to select the mode
- - WRITE . ..
3) Display as it is on of the camera

The below 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);

6.12.5 Camera Configuration parameters

The AI430 SDK allows the user to configure the below camera parameters during run time,
This default configuration can be done in the AI430 config.h. Please see section 6.12.10 for

sample configuration.

1) Camera X0 Display origin
2) Camera YO Display origin
3) Camera Video X0 origin
4) Camera Video YO0 origin
5) Camera Video X0 Width
6) Camera Video YO Height

1 PS CAMERA X0 0 to 480 0 The user can configure the Camera
DISP ORIGIN X0 display origin
) PS CAMERA YO 010272 0 The user can configure the Camera
DISP ORIGIN YO display origin
PS CAMERA X0 The user can configure the Camera
3 ORIGIN 0 t0 480 0 X0 origin
PS CAMERA YO The user can configure the Camera
4 | ORIGIN 0t0 272 0 YO0 origin
PS CAMERA X0 The user can configure the width of
> WIDTH 0o 480 480 the Camera capture
PS CAMERA YO0 The user can configure the height of
6 HEIGHT 0t0272 272 the Camera capture
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The AI430 SDK User can get/set the below camera configuration parameters during runtime,

This field is used to
READ/ set and read the
CAMERA VIDEO X0 WIDTH DBu8 WRITE 1 0 to 480 Camera capture
width
This field is used to
READ/ set and read the
CAMERA_VIDEO_YO HEIGHT DBu8 WRITE 1 0to 272 Camera capture
height
READ/ This field is used to
CAMERA VIDEO X0 ORIGIN DBu8 1 0to480 | set and read the
- AU WRITE .
Camera origin X0
READ/ This field is used to
CAMERA VIDEO YO0 ORIGIN DBu8 1 0to272 | set and read the
- o WRITE -
Camera origin Y0
This field is used to
READ/ set and read the
CAMERA_VIDEO_X0 DISP_ORIGIN DBu8 WRITE 1 0to 480 Camera display
origin X0
This field is used to
READ/ set and read the
CAMERA VIDEO YO0 DISP ORIGIN DBu8 WRITE 1 0to272 Camera display
origin Y0

The below code snippet shows how the user can set/get the camera configuration parameters,

Set DL(CAMERA_X0_WIDTH, (uint8 t *) &we);
Set DL(CAMERA_ YO _HEIGHT, (uint8_t *) &h@);
Set DL(CAMERA_X©_ORIGIN, (uint8_t *) &x@);
Set DL(CAMERA_Y©®_ORIGIN, (uint8_t *) &y@);
Set_DL(CAMERA VIDEO FLIP VERTICAL, &vf);

Set_DL(CAMERA VIDEO FLIP HORIZONTAL, &hf);
/* 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);
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6.12.6 Camera module optimization configuration

The AI430 SDK is designed currently in a way that the following modules are disabled when the
camera streaming is on to improve the performance of the camera

1) Keypad
2) CAN

3) Warning Light

4) LED
5)LS

6) USB
7) DIO
8) BLE

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 AI430 config.h. Please see section 6.12.10 for sample

configuration.

SDK_CAM_WARNING
LIGHT STOP

PS_ENABLE/
PS_DISABLE

PS_DISABLE

PS_ENABLE:-

Enables the Warning Light module while
camera is streaming.
PS_DISABLE:-

Disables the Warning Light module while
camera is streaming.

2 | SDK CAM LED STOP

PS_ENABLE/
PS_DISABLE

PS_DISABLE

PS_ENABLE:-
Enables the LED module while camera is
streaming.
PS DISABLE:-
Disables the LED module while camera is
streaming.

3 | SDK_CAM LS _STOP

PS_ENABLE/
PS_DISABLE

PS_DISABLE

PS_ENABLE:-

Enables the Light Sensor module while
camera is streaming.
PS_DISABLE:-

Disables the Light Sensor module while
camera is streaming.

4 | SDK_CAM USB STOP

PS_ENABLE/
PS_DISABLE

PS_DISABLE

PS_ENABLE:-

Enables the USB module while camera is
streaming.
PS_DISABLE:-

Disables the USB module while camera is
streaming

5 | SDK_CAM DIO STOP

PS_ENABLE/
PS_DISABLE

PS_DISABLE

PS_ENABLE:-
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Enables the DIO module while camera is
streaming.
PS_DISABLE:-
Disables the DIO module while camera is
streaming
PS_ENABLE:-
Enables the BLE module while camera is
PS_ENABLE/ streaming.
SDK CAM BLE STOP PS_DISABLE PS DISABLE PS_DISABLE:-
Disables the BLE module while camera is
streaming

6.12.7 Camera Streaming Enable/Disable

The AI430 SDK User can use the below DB variables for switching ON/OFF the camera streaming
functionality during runtime.

This field is used to

READ/ Enable and Disable
CAMERA VIDEO STREAM DBu8 WRITE 1 ON/OFF the camera streaming
(ON/OFF)

The below 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_VIDEQO STREAM, &mode);
}

6.12.8 Camera Flip Option

The AI430 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.
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This field is used to
CAMERA_VIDEOLEEIELVERT DBu8 READ/ 1 TRUE/FALSE set and read the State
ICAL WRITE . .
of the vertical flip
This field is used to
CAMERA_VIDEO_FLIP_HORI DBu8 READ/ 1 TRUE/FALSE set and read the State
ZONTAL WRITE . .
of the horizontal flip

The sample code below gives an example of flipping the video either horizontally or vertically.

#if (SDK_SERVICE_CAMERA == PS_ENABLE)

mode = CAMERA_STREAM_OFF;

/* Call the DB Variable to set the Full screen Mode */
Set_DL(CAMERA VIDEO STREAM, &mode);

mode = DISPLAY_AS_IT_IS_ON;

vf = 1;
hf = 0;

#if (SDK_SERVICE_LCD == PS_ENABLE)

Set DL(DISPLAY_X@ ORIGIN, (uint8 t *) &dx0);
Set DL(DISPLAY_Y® ORIGIN, (uint8_t *) &dy@);
#endif

Set_DL(CAMERA VIDEO FLIP_VERTICAL, &vf);
Set_DL(CAMERA_VIDEO FLIP_HORIZONTAL, &hf);

/* Call the DB Variable to set the Full screen Mode */
Set_DL(CAMERA_VIDEO_STREAM, &mode);

#tendif

6.12.9 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 anywhere in 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 6.12.10 for sample configuration.
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SDK_CAMERA_STOP
_KEY1 _KEYPAD

PS_ENABLE/

PS_DISABLE PS_DISABLE

PS_ENABLE:-

Enables the keypad 1 as the input
source to disable/enable camera.
PS_DISABLE:-

Disables the keypad 1 as the input
source to disable/enable camera.

SDK_CAMERA_STOP
_KEY2 KEYPAD

PS_ENABLE/

PS_DISABLE PS_DISABLE

PS_ENABLE:-

Enables the keypad 2 as the input
source to disable/enable camera.
PS_DISABLE:-

Disables the keypad 2 as the input
source to disable/enable camera.

SDK_CAMERA_STOP
_KEY3 _KEYPAD

PS_ENABLE/

PS_DISABLE PS_DISABLE

PS_ENABLE:-

Enables the keypad 3 as the input
source to disable/enable camera.
PS_DISABLE:-

Disables the keypad 3 as the input
source to disable/enable camera.

SDK_CAMERA_STOP
_KEY4 KEYPAD

PS_ENABLE/

PS_DISABLE PS_DISABLE

PS_ENABLE:-

Enables the keypad 4 as the input
source to disable/enable camera.
PS_DISABLE:-

Disables the keypad 4 as the input
source to disable/enable camera.

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.

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.

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.

6.12.10 Camera sample configuration

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

*
*
*

Camera Module Configuration

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

/*!
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* 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

*/
#define PS_CAMERA_TASK_TIMEOUT 100
/*!

* Camera Task Priority

* osPriorityNone = 0,

* osPriorityIdle = 1,

* osPrioritylLow = 8,

* osPrioritylLowl = 8+1,

* o )

* o )

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = OX7FFFFFFF

*/
#define PS_CAMERA_TASK_PRIORITY osPriorityIdle
/*!

* PS_CAMERA_MODE

*  —============

* FULL_SCREEN_ON1

* RESIZE_TO_FULL_SCREEN_ON

* DISPLAY_AS_IT IS ON

*/
#define PS_CAMERA_ MODE FULL_SCREEN_ON
/*!

*

*/

#define PS_CAMERA X@_DISP_ORIGIN
#define PS_CAMERA_Y@_DISP_ORIGIN
#define PS_CAMERA_X@_ORIGIN
#define PS_CAMERA_Y@_ORIGIN
#define PS_CAMERA_X@_WIDTH
#define PS_CAMERA_Y@_HEIGHT

(SRR

480
272

/* 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
#define SDK_CAMERA_STOP_KEY2_ KEYPAD
#define SDK_CAMERA_STOP_KEY3_KEYPAD
#define SDK_CAMERA_STOP_KEY4 KEYPAD

PS_DISABLE
PS_DISABLE
PS_DISABLE
PS_DISABLE
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#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 AI1 ===> CONF_AI1

* Configuration Input AI2 ===> CONF_AI2

* Configuration Input AI3 ===> CONF_AI3

* Configuration Input AI4 ===> CONF_AI4

* Configuration Input AI5 ===> CONF_AI5

* Configuration Input AI6 ===> 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))

/*

* Camera ON/OFF based on the CAN packet

* PS_ENABLE
*

*/

Enable the CAMERA Stream ON/OFF through CAN Message

#define SDK_CAMERA_STOP_CAN PS_ENABLE

#tendif

/* SDL Module to be stopped */

/* PS_ENABLE

#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

: Stopped the SDK Service during the Camera Streaming */
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7.13 EEPROM Module

The AI430 SDK User would be able to use the below functionalities of the EEPROM module via
the DB variables and configuration file.

6.13.1 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 6.13.5 for sample configuration.

PS_ENABLE:-
Enables the EEPROM module in the SDK

1 SDK SERVICE EEPROM PS_ENABLE/ PS ENABLE PS_DISABLE:-
PS DISABLE Disables the EEPROM module in the SDK

6.13.2 EEPROM 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.13.5 for sample
configuration.

The user can configure the timeout value of

MIN VALUE : task so that the platform service would go
1 PS_EE_TASK_TIMEOUT 50 100ms P &
- = - and read the hardware and update the
MAX VALUE : . .
500 configured inputs in the Database.
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6.13.3 EEPROM Module Task Priority

The AI430 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 6.13.5 for sample code snippet.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

1 PS_EE_TASK_PRIORITY based on the application requirement

osPriorityldle

6.13.4 EEPROM Placeholder

The AI430 SDK supports the below size of the placeholder and the user can modify them in the
configuration file. Please see section 6.13.5 for sample configuration.

User can select the size of the placeholder
based on the application requirement

1 SIZE_OF_PLACEHOLDER 1 to 65535 100

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 in
the EE_ PH_DB.h file. The user can add additional variables here.

READ/ Place holder for EEPROM variable

EE CALO1 EEPROM t WRITE variable defined in EEPROM map Place holder 1
EE_CAL02 | EEPROM t &ER‘?% variable zlﬁgeﬁifgggi{gﬁfnay variable | b} e holder 2
EE_CAL03 | EEPROM t \;Ri‘??é variable gl?rfeﬁ"ifggg%ﬁﬁy variable | p). e holder 3
EE CAL04 EEPROM t \};]%?]]?é variable gé?ﬁeﬁoi?%ggi{g?\};iagl variable Place holder 4
EE CALO5 | EEPROM t \};%??E/ variable Ei?ffe}é"if%rgﬁﬁgﬁ)ﬁ? variable | b1, e holder 5
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Considered
placeholder for
READ/ . Place holder for EEPROM variable worst case
EE_CAL300 EEPROM__t WRITE variable defined in EEPROM map 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.

intd_t EE_CAL®L_default = 18;

EE_Element_info EE_user_elements[]-=

i

f*.1ID,» Size, CRC_enable, Redundancy,

{EE_CALBI , sizeof(EE_CALBL default), TRUE, 1

{EE_CALBZ , sizeof{EE_CAL®1 default), TRUE, 2

{EE_CALB3 , sizeof(EE_CALBL default), TRUE, 3
a

{EE_CAL@4 , sizeof(EE_CAL®1 default), TRUE,

Default _data enable,
,TRUE, REE_CAL@1 default},
., TRUE, - &EE_CAL@1 default},
. TRUE, &EE_CAL®1 default},
. TRUE, &EE_CAL@1 default},

Default_data */

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 is necessary
to set a break point in the core/Maximatecc/EEPROM _Paltformservice.c in the following
section.
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—wvoid EEPROM_Shadow_Init()
i
uint32 t-index;
uint32 t-val;
uintd_t- - retrycount-=-18;
uintd t- - *USER_Shadow_addr;

*-Read-the  EEPROM- First- page-to- check-the Magic- number-*/
/*-Check Magic number- is present in-the EEPR
/* If it is-present, the EEPROM is already inditi
/*-with-the USER data

while(retrycount > @)

1
TakeSPIBusLock();
EEPROM_SPI_ReadBuffer((uintsd t *)&val, @x@8, MAGIC NUMBER SIZE);
GiveSPIBusLock();
if (EEPROM_MAGIC NUMBER == val)
break;
retrycount--;
}
|  if (EEPROM MAGIC NUMBER != val)
1
/* This-is the-first time writing, So-init e the shadow memory */
Initialize EEPlaceHolder();
Init_Shadow_memory();
¥
else
P

After the breakpoint is reached in the window of local variables (upper right of the screen) the
val value should be modified to make the EEPROM platform service format the external
EEPROM, this is only necessary at debug  stage |a£1|g|d ﬁnbf when a new variable is defined.

3 =V 522 9 B. @TE. B M. =D HMR. & L. EES. =
M B et §
Mame Type Value
(= index uint3Z_t (he2404d b8 (Hex)
(= val uint32 t Drac2eac2) (Hex)
()= retrycount uint8_t 10 '
®» USER_Shadow_addr uintd_t * 012 "Gwad 1h200M,N232A[N2

To access the variables the user must use the START EEPROM value + offset. For example, to
access the variable To access the variable EE_cALe1 , 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 _CAL®@1),(uint8_t *)&value);

6.13.5 EEPROM Sample Configuration

/*****************************************************************************
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*
* EEPROM Module Configuration

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

/*!
* EEPROM Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros
*/

#tdefine SDK_SERVICE_EEPROM PS_ENABLE

#if (SDK_SERVICE_EEPROM == PS_ENABLE)

/*!

* EEPROM Task Priority

* osPriorityNone = 0,

* osPriorityIdle = 1,

* osPrioritylLow = 8,

* osPrioritylLowl = 8+1,

* o )

* o )

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = OX7FFFFFFF

*/
#define PS_EE_TASK_PRIORITY osPriorityIdle
/*!

* EEPROM Task Periodicityl@ems

*/
#define PS_EE_TASK_TIMEOUT 100
/*!

* EEPROM Place holder size

*/
#define SIZE_OF_PLACEHOLDER 100

#endif //SDK_SERVICE_EEPROM

7.14 Watch Dog Module

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

7.14.1 Watch dog 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 6.14.8 for sample configuration.
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PS_ENABLE:-

Enables the watch dog module in the
SDK SERVICE PS ENABLE/ SDK

WATCHDOG PS DISABLE PS_ENABLE PS_DISABLE:-

Disables the watch dog module in the
SDK

Dept: Software Software Guide Document

7.14.2 Watch dog 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 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 any else perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.14.8 for sample
configuration.

IS VALUE L e s ot e
! PS_WD_TASK_TIMEOUT >0 100ms and read the I?ardware and update t%le
MAX VALUE : P
500 database.

7.14.3 Watch Dog Task Priority
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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 6.14.8 for sample

configuration.

PS_ WD _TASK_PRIORITY

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

osPriorityldle

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

7.14.4 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 6.14.8 for sample configuration.

PS_ENABLE:-
PS ENABLE/ Enables the user task#0 watchdog module in the SDK
USER_TASK_WDO0 PS DISABLE PS DISABLE PS_DISABLE:-
Disables the user task#0 watchdog module in the SDK
PS_ENABLE:-
PS_ENABLE/ Enables the user task#1 watchdog module in the SDK
USER TASK WDI PS DISABLE PS DISABLE PS_DISABLE:-
Disables the user task#1 watchdog module in the SDK
PS_ENABLE:-
PS ENABLE/ Enables the user task#2 watchdog module in the SDK
USER_TASK WD2 PS DISABLE PS _DISABLE PS_DISABLE:-
Disables the user task#2 watchdog module in the SDK
PS_ENABLE:-
PS_ENABLE/ Enables the user task#3 watchdog module in the SDK
USER TASK WD3 PS_DISABLE PS DISABLE PS_DISABLE:-
Disables the user task#3 watchdog module in the SDK
PS_ENABLE:-
PS_ENABLE/ Enables the user task#4 watchdog module in the SDK
USER_TASK WD4 PS DISABLE PS_DISABLE PS_DISABLE:-

Disables the user task#4 watchdog module in the SDK
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PS_ENABLE:-
PS ENABLE/ Enables the user task#5 watchdog module in the SDK

6 USER_TASK WD5 PS DISABLE PS_DISABLE PS_DISABLE:-
Disables the user task#5 watchdog module in the SDK

PS ENABLE:-
PS ENABLE/ Enables the user task#6 watchdog module in the SDK

7 USER TASK WD6 PS_DISABLE PS _DISABLE PS_DISABLE:-
Disables the user task#6 watchdog module in the SDK

PS_ENABLE:-
PS ENABLE/ Enables the user task#7 watchdog module in the SDK

8 USER _TASK WD7 PS DISABLE PS_DISABLE PS_DISABLE:-
Disables the user task#7 watchdog module in the SDK

PS ENABLE:-
PS ENABLE/ Enables the user task#8 watchdog module in the SDK

9 USER_TASK WD8 PS_DISABLE PS_DISABLE PS_DISABLE:-
Disables the user task#8 watchdog module in the SDK

PS_ENABLE:-
PS_ENABLE/ Enables the user task#9 watchdog module in the SDK

10 USER _TASK WD9 PS_DISABLE PS_DISABLE PS_DISABLE:-
Disables the user task#9 watchdog module in the SDK

7.14.5 Watchdog Feed Timer Configuration

Watchdog is used for automatic correction of temporary hardware/software faults by resetting the
MCU. The AI430 SDK allows the user to configure the watchdog timer. Once this timer expires
the watchdog service would check if all the registered tasks are 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 6.14.6 for sample 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.

IWDG_PRESCALER 4
IWDG_PRESCALER 8

IWDG_PRESCALER 16
IWDG PRESCALER 32

Watchdog feed time triggers a reset
sequence when it is not refreshed within the
expected time window

WATCHDOG _
FEED TIME

IWDG_PRESC
ALER 256
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IWDG PRESCALER 64
IWDG PRESCALER 128
IWDG PRESCALER 256

7.14.6 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 WDO variable

in the configuration file.

WD0_PING

DBu8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WDO_PING
variable informs the platform service
that task 0 is alive.

WD1_PING

DBug8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD1_PING
variable informs the platform service
that task 1 is alive.

WD2_PING

DBug8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD2_PING
variable informs the platform service
that task 2 is alive.

WD3_PING

DBu8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD3_PING
variable informs the platform service
that task 3 is alive.

WD4_PING

DBug8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD4_ PING
variable informs the platform service
that task 4 is alive.

WDS5_PING

DBu8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD5_PING
variable informs the platform service
that task 5 is alive.

WD6_PING

DBu8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD6_PING
variable informs the platform service
that task 6 is alive.

WD7_PING

DBug8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD7_PING
variable informs the platform service
that task 7 is alive.

WD8_PING

DBu8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD8 PING
variable informs the platform service
that task 8 is alive.

WD9 PING

DBu8

READ/WRITE

TASK_ID (1-10)

Setting the task ID to the WD9_PING
variable informs the platform service
that task 9 is alive.
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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);

ttendif

}
7.14.7 Watchdog default Configurations

[ K R K oK SRR K K R K SR K K SR K SRR K SRR KSR R K R K SR R K S K SRR K SRR KR KSR K SRR K SRR K SRR SRR K SR KR K Sk Rk oK oK
*

* 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
7

* Watchdog Task Priority

* osPriorityNone = 0,

* osPriorityIdle = 1,

* osPrioritylLow = 8,

* osPrioritylLowl = 8+1,

*

: 5 5

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = OX7FFFFFFF

*/
#tdefine PS_WD_TASK_PRIORITY osPriorityIdle
7

* Watchdog Reset timer

*/
#define PS_WD_RESET_TIMER 500
/*
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* IWDG_PRESCALER_4
* IWDG_PRESCALER_8
* 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_WD@ 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

#tendif //SDK_SERVICE_WATCHDOG

7.15 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.

7.15.1 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 6.4.6 for sample configuration.

PS_ENABLE:-
Enables the power mode module in the SDK
1 SDK_SERVICE PM PS ENABLE PS ENABLE PS_DISABLE:-
PS DISABLE Disables the power mode module in the
SDK
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7.15.2 Power Mode 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 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 any and perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.2.5 for sample
configuration.

The user can configure the timeout value of

MIN VALUE : :
oo | MG | e pam s vl o
MAX VALUE : P
500 database.

7.15.3 Power Mode 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 6.4.6 for sample
configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

! PS_PM_TASK_PRIORITY based on the application requirement

osPriorityldle

7.15.4 Power Mode Wake Up Source Configuration

The AI430 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 AI430 config.h. Please see section 6.4.6 for sample
configuration.

Page 176 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

The platform support wake up from the below sources and they can be configured using the below
parameters.

1) Keypad

2) RTC

3) Ignition

4) CAN

PS_ENABLE:-

Enables the keypad 2 as a wake up source
to exit low power mode.

PS_DISABLE:-

Disables the keypad 2 as a wake up source
to exit low power mode.

PS_ENABLE:-

Enables the keypad 4 as a wake up source
to exit low power mode.

PS_DISABLE:-

Disables the keypad 4 as a wake up source
to exit low power mode.

PS_ENABLE:-

Enables the RTC as a wake up source to
exit low power mode.

PS_DISABLE:-

Disables the RTC as a wake up source to
exit low power mode.

PS_ENABLE:-

Enables the ignition as a wake up source
to exit low power mode.

PS_DISABLE:-

Disables the ignition as a wake up source
to exit low power mode.

PS_ENABLE:-

Enables the CAN as a wake up source to
exit low power mode.

PS_DISABLE:-

Disables the CAN as a wake up source to
exit low power mode.

PS_ENABLE

1 KEYPADO02 WAKEUP_SOURCE PS DISABLE

PS ENABLE

PS ENABLE

2 KEYPAD04 WAKEUP_SOURCE PS DISABLE

PS_ENABLE

PS_ENABLE

3 RTC_WAKEUP_SOURCE_STATE PS_DISABLE

PS_DISABLE

PS ENABLE

4 IGN_WAKEUP_SOURCE PS_DISABLE

PS ENABLE

PS ENABLE

5 CAN_WAKEUP_SOURCE PS DISABLE

PS_ENABLE

7.15.5 Power Mode RTC Timeout

The AI430 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 AI430 config.h. Please see section 6.4.6 for sample configuration.
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! EE%EVEA%&%%S MIN VALUE : 0 10000ms User can set the RTC wake up
T - MAX VALUE : timeout using the configuration.
65535

7.15.6 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 below three power mode configurations.

1) STOP MODE

This field is used to set
1 STOP and read the Power mode
configuration

POWER_MODE DBu8 READ/WRITE

The below 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);

}
#endif
7.15.7 Power Mode default Configurations

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

*
* Power Management Module Configuration

*
SR sk sk o K sk sk K sk kSRR K ok K sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk ok sk sk sk kR sk ok ok o KRk /
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/*!
* Power Management Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros
*/
#define SDK_SERVICE_PM PS_ENABLE
#if (SDK_SERVICE_PM == PS_ENABLE)
/*!
* Power Management Task Periodicity 100ms
*/
#tdefine PS_PM_TASK_TIMEOUT 100
/*!
* GPIO Wake up Source
*/
#define KEYPADO1_WAKEUP_SOURCE PS_ENABLE
#tdefine KEYPAD©2_ WAKEUP_SOURCE PS_ENABLE
#define KEYPADO3_WAKEUP_SOURCE PS_ENABLE
#define KEYPADO@4_WAKEUP_SOURCE PS_ENABLE
/*!
* RTC Wake up Source
*/
#define RTC_WAKEUP_SOURCE_STATE PS_DISABLE
#define RTC_WAKEUP_SOURCE_TIMEOUT 10000
/*!
* IGN Wake up Source
*/
#tdefine IGN_WAKEUP_SOURCE PS_ENABLE

#tendif //SDK_SERVICE PM

7.16 LCD Module

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

7.16.1 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 6.16.6 for sample configuration.
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PS _ENABLE:-
SDK_SERVICE L PS ENABLE Enables the lcd module in the SDK

PS ENABLE

CD PS DISABLE PS_DISABLE:-

Disables the lcd module in the SDK

7.16.2 LCD 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 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 any and perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.16.6 for sample
configuration.

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

1 PS LCD TASK TIMEOUT MIN VALUE : 50 100ms
MAX VALUE : 500

7.16.3 LCD 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 6.16.6 for sample
configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

1 PS_LCD_TASK_PRIORITY based on the application requirement

osPriorityldle

7.16.4 LCD State
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The AI430 SDK supports the user to configure the default state of the LCD (either OFF/ON )and
this can be done by modifying the below parameter in the configuration file. Please see section
6.16.6 for sample configuration.

| CONF_LCD_STATE LCD_CONF_ON LCD_CONF_ON User can configure the LCD state as

LCD_CONF_OFF ON/OFF.

The user can also get/set the default state of the LCD (either OFF/ON ) during runtime using the
below DB variable

This field sets and reads back the Turn
LCD_STATE DBu8 READ/WRITE 1 ON/OFF ON or OFF the LCD display

The below code snippet shows how you can set or get the LCD state,

/* Get the LCD State value from the DB */
Get DL(LCD_STATE , &state);

if (LCD_CONF_OFF == state)

{
state = LCD_CONF_ON;
/* Set the LCD state to ON */
Set_DL(LCD _STATE, &state);

}

6.16.5 LCD Brightness

The AI430 SDK supports the user to configure the LCD brightness, and this can be done by
modifying the below parameter in the configuration file. Please see section 6.16.6 for sample
configuration.

The below configuration means the screen is at 30% brightness level. If the user needs full
brightness then it will need to set it at 100.

1 CONF LCD BRIGHTNESS 0-100 30% User can configure the LCD brightness
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The user would be able to read and modify the below functionalities of the LCD module via the
DB variables and configuration file.

This field sets the percentage of

LCD_BRIGHTNESS DBu8 READ/WRITE 1 0-100 brightness from 0 to 100 (full brightness)
for the LCD.

The sample code gives an example to set the brightness of the LCD.
void LCDView::brightnessinc()

{
#if (SDK_SERVICE_LCD == PS_ENABLE)

brightness_value++;
if (!'(LCD_BRT_MAX >= brightness_value))
brightness_value = LCD_BRT_MAX;

Set_DL(LCD_BRIGHTNESS, (uint8_t *)&brightness_value);

#tendif
}

The sample code gives an example to get the brightness of the LCD.

LCDView: : LCDView()

{
#if (SDK_SERVICE_LCD == PS_ENABLE)

brightness_value = 0;

/* Get the LCD Brightness value from the DB */

Get _DL(LCD _STATE , &state);

Get_DL(LCD_BRIGHTNESS, (uint8_t *)&brightness_value);
#tendif
}

6.16.6 LCD default Configurations

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

* LCD Module Configuration
*
stk sk ok sk kst sk sfeokoko ok ok ok s sk sk kb stk kst sk kst sk stk kol skskosk sk sk stk stk ok stk ok ok sk ok /

/*!
* LCD Platform service Enable(PS_ENABLE) / Disable(PS_DISABLE) Macros
*/

#define SDK_SERVICE_LCD PS_ENABLE
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#if (SDK_SERVICE_LCD == PS_ENABLE)

/*!
* LCD Task Periodicity 100ms
*/
#tdefine PS_LCD_TASK_TIMEOUT 100

/
LCD Task Priority

osPriorityNone =
osPrioritylIdle =
osPrioritylLow =
osPrioritylLowl =

0 00 R o
+ - .
=

-

o Iy
o Iy
osPriorityISR = 56,
osPriorityError = -1,
osPriorityReserved = OX7FFFFFFF

¥ X X X X ¥ X ¥ ¥ ¥ %

*/
#define PS_LCD_TASK_PRIORITY osPriorityIdle

/*!
* MACOR Supported
*

CONF_LCD_STATE LCD_CONF_ON/
LCD_CONF_OFF

*
*
*
* CONF_LCD_BRIGHTNESS <0 - 100>

*

*/

#define CONF_LCD_STATE LCD_CONF_ON
#define CONF_LCD_BRIGHTNESS 30

#endif //SDK_SERVICE_LCD

7.17 CAN Module

The SDK supports two can channels CANO and CAN1. These channels can be used together or
independently.
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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 has to be disabled in the
configuration file.

Below code snippet from the AI430 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
#tendif

7.17.1 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 6.17.13 for sample configuration.

PS_ENABLE:-
1 | SDK SERVICE FDCAN | PS ENABLE PS_ENABLE ll:;gal]’;;’;i‘]ziED.CAN module in the SDK
PS_DISABLE - g

Disables the FDCAN module in the SDK

7.17.2 CAN Enable/Disable

The SDK provides the user the ability to enable/disable the CANO/CANT functionality by
modifying the default configuration file. Please see section 6.17.13 for sample configuration.

PS_ENABLE:-

| FDCANO ENABLE PS ENABLE PS ENABLE Enables the FDCANO module in the SDK
— PS DISABLE - PS_DISABLE:-

— Disables the FDCANO module in the SDK
PS_ENABLE:-

) FDCANI ENABLE PS ENABLE PS ENABLE Enables the FDCANI1 module in the SDK
= PS DISABLE - PS_DISABLE:-

— Disables the FDCAN1 module in the SDK

7.17.3 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 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 any or perform any other routine tasks. This
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default configuration can be done in the AI430 config.h. Please see section 6.17.13 for sample
configuration.

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

1 PS_ FDCAN_TASK TIMEOUT | MIN VALUE: 50 100
MAX VALUE : 500

7.17.4 CAN task Priority

The AI430 SDK supports the below task priorities and the user can modify the task priority for the
CAN module in the configuration file. Please see section 6.17.13 for sample configuration.

osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can select any one of the priorities

1 PS FDCAN TASK PRIORITY L. .
- - - based on the application requirement

osPriorityldle

7.17.5 CAN Baud Rate

The AI430 SDK supports the below Baud rate and the user can modify the Baud rates for the
CAN module in the configuration file. Please see section 6.17.13 for sample configuration.

BAUDRATE 50K/
BAUDRATE 100/
BAUDRATE 125

I | FDCANO_BAUDR | /BAUDRATE 250 | BAUPRATE.S

User can set the Baud rate for CANO

ATE /BAUDRATE_500 0K
/BAUDRATE 100
0
BAUDRATE 50K/ | BAUDRATE 5
2 FDCAN] BAUDR | BAUDRATE 100/ 0K User can set the Baud rate for CAN1

Page 185 of 295



Dept: Software Software Guide Document

Rev No.

2.4

Date:

Oct 31, 2022

ATE BAUDRATE 125
/BAUDRATE_250
/BAUDRATE_500
/BAUDRATE_100
0

The AI430 SDK user can change the baud rate during runtime using the below DB variables,

CAN_CHO BAUDR READ/
ATE DBu32 | write | !

Default 250Kbaud
Supported baud rates:
AUTO,

50K,
100K,
125K,
250K,
500K,
M

CAN Channel0 Baud-
rate

CAN CH1 BAUDR READ/
ATE DBu32 | write | !

Default 250Kbaud
Supported baud rates:
AUTO,

50K,
100K,
125K,
250K,
500K,
M

CAN Channell Baud-
rate

The below code snippet shows how the baud rate can be changed during the runtime,

* CAN1 Supporting baud rate
* BAUDRATE_50K

* BAUDRATE_100K

* BAUDRATE_125K

* BAUDRATE_250K

* BAUDRATE_500K

* BAUDRATE_1000K
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canl_buf[@] =

BAUDRATE 250K;

Set DL(CAN CH1 BAUDRATE, &canl_buf[0]);

break;

7.17.6 CAN Identifier Configurations

The AI430 SDK supports the below configuration parameters for the CAN and the user can
modify the same in the configuration file. Please see section 6.17.13 for sample configuration.

FDCANO_IDENTIFIER User Configurable ID 0x19FEFCFE E;e;rﬁcg:rconﬁgure the CANO
FDCAN_EXTENDED ID/ User can configure the CANO
FDCANO IDTYPE FDCAN_STANDRD ID FDCAN EXTENDED ID | IDTYPE as
Extended/Standard
FDCANO ID FDCAN_STANDARD ID/ | FDCAN_STANDARD ID | User can configure the CANO
- FDCAN EXTENDED ID 1D
FDCAN1_IDENTIFIER User Configurable ID 0x19FEFCFE }fiie;fticg:rconﬁgure the CAN1
FDCAN_EXTENDED ID/ User can configure the CAN1
FDCANI1 IDTYPE FDCAN_STANDRD ID FDCAN _EXTENDED ID | IDTYPE as
Extended/Standard
FDCAN1 ID FDCAN_STANDARD ID/ | FDCAN_STANDARD ID | User can configure the CAN1
- FDCAN EXTENDED ID 1D

7.17.7 CAN Channel configurations

The AI430 SDK supports the below filter properties for the CAN module in the configuration
file. Please see section 6.17.13 for sample configuration.

FFDCANO_RXBUFFERIND

0-65535

User can configure the Rx buffer

FDCANO_TXFRAMETYPE

FDCAN DATA
_FRAME/
FDCAN_REM
OTE_FRAME

FDCAN DATA
FRAME

User can configure the TX
frametype as Data Frame or
Remote Frame

FDCANO_DATALENGTH

FDCAN DLC_
BYTES 0
FDCAN_DLC_
BYTES 1
FDCAN_DLC_
BYTES 2
FDCAN_DLC_
BYTES 3

FDCAN DLC

FDCAN DLC B
YTES 8

User can configure the length of the
data
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BYTES_4
FDCAN DLC_
BYTES_5
FDCAN DLC_
BYTES_6
FDCAN_DLC_
BYTES_7
FDCAN_DLC_
BYTES_8
FDCAN_DLC_
BYTES_12
FDCAN DLC_
BYTES_16
FDCAN_DLC_
BYTES_20
FDCAN_DLC_
BYTES_24
FDCAN_DLC_
BYTES_32
FDCAN DLC_
BYTES_48
FDCAN DLC_
BYTES 64

FDCANO_ERRORSTATEIND

FDCAN_ESI A
CTIVE/
FDCAN_ESI P
ASSIVE

FDCAN_ESI_AC
TIVE

User can configure
The errors state as Active or Passive

FDCANO_BITRATESWITCH

FDCAN BRS_
ON/FDCAN_B
RS OFF

FDCAN BRS O
N

User can configure the Bit rate
switch on/off

FDCANO_FDFORMATE

FDCAN_CLAS
SIC_CAN
FDCAN_FD C
AN

FDCAN_FD CA
N

User can configure the FDCAN
format.

FDCANO_TXEVENTFIFOCONTROL

FDCAN_STOR
E TX EVENT
S/
FDCAN NO T
X _EVENTS

FDCAN_STORE
_TX_EVENTS

User can configure the event FIFO
control

FDCANO_MESSAGEMARKER

0-65535

User can configure message marker

FDCANO_RECEIVE TASK_DELAY

0—500 ms

100 ms

User can configure the delay for the
receive task

10

FFDCAN1 RXBUFFERIND

0-65535

User can configure the Rx buffer

11

FDCAN1 TXFRAMETYPE

FDCAN_DATA
_FRAME/
FDCAN_REM
OTE FRAME

FDCAN DATA
FRAME

User can configure the TX
frametype as Data Frame or
Remote Frame

12

FDCAN1_DATALENGTH

FDCAN DLC
BYTES 0
FDCAN DLC
BYTES 1

FDCAN DLC B
YTES 8

User can configure the length of the
data
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FDCAN _DLC_
BYTES 2
FDCAN DLC_
BYTES_3
FDCAN DLC_
BYTES_4
FDCAN_DLC_
BYTES_5
FDCAN DLC_
BYTES_6
FDCAN DLC_
BYTES_7
FDCAN DLC_
BYTES_8
FDCAN_DLC_
BYTES_12
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_ERRORSTATEIND

FDCAN_ESI A
CTIVE/
FDCAN_ESI P
ASSIVE

FDCAN_ESI_AC
TIVE

User can configure
The errors state as Active or Passive

14

FDCANI1_BITRATESWITCH

FDCAN_BRS_
ON/FDCAN_B
RS_OFF

FDCAN BRS O
N

User can configure the Bit rate
switch on/off

15

FDCANI1_FDFORMATE

FDCAN_CLAS
SIC_CAN
FDCAN_FD C
AN

FDCAN_FD CA
N

User can configure the FDCAN
format.

16

FDCANI1_TXEVENTFIFOCONTROL S/

FDCAN_STOR
E_TX_EVENT

FDCAN NO T
X_EVENTS

FDCAN_STORE
_TX_EVENTS

User can configure the event FIFO
control

17

FDCAN1_MESSAGEMARKER

0-65535

User can configure message marker

18

FDCAN1 RECEIVE TASK_DELAY

0—500 ms

100 ms

User can configure the delay for the
receive task

7.17.8 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 6.17.13 for sample configuration.
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FDCANO_FILTERI User can configure the
! NDEX 0-63535 0 filter index
FDCANO FILTER FILTER_DUAL or FILTER_RANGE or FDCAN FILTER D User can configure the
2 TYPE FILTER_MASK or UAL - filter Type
FILTER RANGE NO EIDM
FDCAN_FILTER DISABLE User can configure the
FDCAN_FILTER_TO RXFIFOO0 filter
FDCANO_FILTER FDCAN_FILTER_TO_RXFIFOI FDCAN_FILTER T
3 CONFIG FDCAN_FILTER REJECT O RXBUFFER
FDCAN_FILTER HP -
FDCAN_FILTER_TO RXFIFOl_HP
FDCAN FILTER TO RXBUFFER
4 FDCANO FILTERI 0-65535 FDCAN DEAFULT | User can configure the
Dl FILTERIDI1 default filter id 1
5 FDCANO_FILTERI 0-65535 FDCAN_DEAFULT | User can configure the
D2 FILTERID2 default filter id 2
FDCANI1_FILTERI User can configure the
6 NDEX 0-63333 0 filter index
FDCANI FILTER FILTER _DUAL or FILTER_RANGE or FDCAN FILTER D User can configure the
7 TYPE FILTER_MASK or UAL - filter Type
FILTER RANGE NO EIDM
FDCAN_FILTER DISABLE User can configure the
FDCAN _FILTER TO RXFIFOO0 filter
FDCANI1 FILTER FDCAN_FILTER_TO_RXFIFOI FDCAN _FILTER T
8 CONFIG FDCAN_FILTER REJECT O RXBUFFER
FDCAN_FILTER HP -
FDCAN FILTER TO RXFIFOl HP
FDCAN FILTER TO RXBUFFER
9 FDCANI1_FILTERI 0-65535 FDCAN_DEAFULT | User can configure the
D1 FILTERIDI1 default filter id 1
10 FDCANI1 FILTERI 0-65535 FDCAN DEAFULT | User can configure the
D2 FILTERID2 default filter id 2

The user can also read and write to the below CAN filter properties during the runtime using the

CAN DB variables ,

CAN_CHO FILTER INDEX_ENABLE

DBu8 READ/WRITE 1

Enable / Disable receive data with

filter.
Index range 0-32

(CAN_MODE_EXTENDED ID |
CAN_MODE_BUS_MONITORING

_EXTENDED ID)
Index range 0-64

(CAN_MODE_STANDARD 1D |
CAN MODE BUS MONITORING

STANDARD ID)

index state
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CAN_CHO_FILTER_INDEX_ID DBu32 | READ/WRITE 4 FIFO ID use to filter S}‘Z‘S{ IDCha““elO filter
CAN_CHO FILTER INDEX IDMASK DBu32 | READ/WRITE 4 ID MASK use to filter s[‘:i Channel0 index ID
Enable / Disable receive data with
filter.
Index range 0-32
(CAN_MODE_EXTENDED ID |
CAN _MODE_BUS_MONITORING | CAN Channell filter
CAN_CHI FILTER INDEX_ENABLE DBu8 | READ/WRITE 1 "EXTENDED. ID) oo state
Index range 0-64
(CAN_MODE_STANDARD ID |
CAN_MODE_BUS_MONITORING
STANDARD ID)
CAN_CHI FILTER INDEX ID DBu32 | READ/WRITE 4 FIFO ID use to filter ﬁlﬁi [DChanne“ filter
CAN_CHI1_FILTER_INDEX_IDMASK DBu32 | READ/WRITE 4 ID MASK use to filter CAN' Channell - filter
_ _ _ _ index ID Mask

The below code sample show how the filter index is updated from the application,

can@_buf[@] = ENABLE;

Set DL(CAN CHO FILTER INDEX ENABLE, &can@ buf[0]);
can@_buf[e] = 10;

Set DL(CAN CHO FILTER INDEX ID, &can@_buf[@]);

7.17.9 CAN Receive Task Delay

The AI430 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
6.17.13 for sample configuration.

1 FDCANO RECEIVE TASK DELAY | 0-500 ms 100ms g:ﬁr can configure the delay for the receive
2 FDCAN1 RECEIVE TASK DELAY | 0-500 ms 100ms ngf can configure the delay for the receive

7.17.10 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.

Default CAN_MODE_EXTENDED_ID
Options available:
CAN_MODE_STANDARD_ID,
CAN_MODE_EXTENDED _ID,
CAN_MODE_BUS_MONITORING_STANDARD _ID,
CAN_MODE BUS MONITORING EXTENDED ID,

This field sets and
reads the CAN
Channel0 Modes

CAN_CH0 MO

DE READ/WRITE 1

DBu8
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Default CAN. MODE_EXTENDED_ID
Options available: This field sets and
CANfg‘glfMo DBuS READ/WRITE gﬁ%ﬁgﬂ%g}gggg{gz reads  the  CAN
CAN_MODE_BUS_MONITORING STANDARD [p, | Chamnell Modes
CAN MODE BUS MONITORING EXTENDED ID,
CAN_CHO_STA DBu8 READ CAN States available: CAN_BUS_OFF, CAN_BUS_ON, | This field is used to
TES CAN_STATE PASSIVE, CAN_STATE UNCHANGED, | read the CAN Channel
0 state
CAN_CHI1 STA DBu8 READ CAN States available: CAN_BUS OFF, CAN_BUS ON, This field is used to
TES CAN_STATE PASSIVE, CAN_STATE UNCHANGED, | read the CAN Channel
1 state
Communication state events available:
STATE_EVENT NONE,
STATE_EVENT BUS_OFF,
STATE_EVENT BUS_OFF RECOVERY, This field is used fo
STATE_EVENT BUS_ON,
CAN_CHO CO - - o read the CAN
MM STATE E DBu8 READ STATE_EVENT_PASSIVE, Channel0
VENTS STATE_EVENT_ACTIVE, communication state
STATE_EVENT OVERRUN,
STATE_EVENT QUEUE_FULL, event
STATE_EVENT QUEUE_OVERFLOW,
STATE _EVENT QUEUE EMPTY,
STATE_EVENT DRIVER_ERROR
Communication state events available:
STATE_EVENT NONE,
STATE_EVENT BUS_OFF,
STATE_EVENT BUS_OFF RECOVERY, This field is used to
CAN_CHI _CO STATE_EVENT_BUS_ON, read the CAN
MM _STATE_E DBu8 READ STATE_EVENT_PASSIVE, Channell
VENTS STATE_EVENT_ACTIVE, communication state
STATE_EVENT OVERRUN,
STATE _EVENT QUEUE FULL, event
STATE_EVENT QUEUE_OVERFLOW,
STATE_EVENT QUEUE EMPTY,
STATE_EVENT DRIVER ERROR

The below code snippet shows how we can access the CAN mode and states,

/*

* Get the CAN1 state and update the mode

*/

Get_DL(CAN_CH1_STATES, &canl_buf[0]);

canl_buf[@] = CAN_MODE_STANDARD_ID;
Set_DL(CAN_CH1_MODE, &canl_buf[@]);

/*

* Get the CAN1 communication state event

*/
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Get DL(CAN CH1 COMM STATE EVENTS, &canl_buf[@]);

7.17.11

CAN Channel Reset

The user would be able to reset the CAN channel and CAN driver using the below CAN module

DB variables.

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_CHI_RESET

DBu8 | READ/WRITE 1

TRUE = Resets the

This variable

CAN controller and | supports the reset of
Bus Off mode. the CAN Channel 0
CAN_CHO DRIVER RESET | DBu8 | READ/WRITE 1 TRUE = This variable
Reinitialize the supports the reset of
CAN driver if the CAN Channel 0
Driver Error is Set. driver

CAN_CH1_DRIVER RESET

DBu8 | READ/WRITE 1

TRUE =
Reinitialize the
CAN driver if

Driver Error is Set.

This variable
supports the reset of
the CAN Channel 1

driver

The below code snippets show how the user can reset the CAN channel and driver,

/*

* Reset the CAN CHANNEL ©

i

case 4:

can@_buf[@] = TRUE;
Set_DL(CAN_CHO_RESET, &can@_buf[0]);

break;

/*

* Reset the CAN Channel Driver 0
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*/

case 5:

can@_buf[@] = TRUE;
Set DL(CAN_CH® DRIVER RESET, &can@ buf[0]);

break;

7.17.12

CAN module RX/TX

The AI430 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 yes 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.

CANO RX BYTE COUNT DBu8 READ 1 CANI1 RX Byte count value | CAN Channel) RX Byte count
CANO TX BYTE COUNT DBu8 READ 1 CANI1 TX Byte count value | CAN Channel0 TX Byte count
CANO_RX DATA IS AVAILABL DBuS READ 1 CANI data available flag CAN channel0 RX data
E available flag
CANO_RX DATA SIZE DBu8 READ 1 CANI1 RX data size CAN Channel0 RX data size
CAN1 RX BYTE COUNT DBu8 READ 1 CAN2 RX Byte count value | CAN Channell RX Byte count
CAN1 TX BYTE COUNT DBu8 READ 1 CAN2 TX Byte count value | CAN Channel0 TX Byte count
CAN1 _RX DATA IS AVAILABL DBuS READ 1 CAN2 data available flag CAN channell RX data
E 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 != canl_buf[@])

{

Get DL(CAN1 RX DATA IS AVAILABLE, &canl_buf[@]);

}

#if (SDK_SERVICE_FDCAN == PS_ENABLE)

uint8_t status;

/* Get the CAN RX status */
Get_DL(CAN1_RX_DATA_SIZE, &status);
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if(e != status)

{
memset(&can_rxbufferl[0], 0x00, sizeof(can_rxbufferl));
/* Read the Rx data from the DB */
Get_DL(CAN1_RX_DATA, (uint8_t *)&can_rxbufferl[e]);

}

/*To send the data over the CAN bus, set the CAN tx data */
Set DL(CANO_TX_DATA , (uint8_t *)&can@buf[@]);

7.17.13 CAN Sample Configuration.

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

* FDCAN Module

%

ok sk ok ook ok ok sk ok skok ook ok ok sk ok sk ok sk sk sk sk ok ok ok sk sk ko o ok ok sk skl o ok ok sk sk kol ok ok ok ok sksksk ok ok ok sk sk ok ko ok o ok ok ok /

/*!
* 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,

* osPriorityIdle = 1,

* osPrioritylLow = 8,

* osPrioritylLowl = 8+1,

* o )

* o )

* osPriorityISR = 56,

* osPriorityError = -1,

* osPriorityReserved = OX7FFFFFFF

*/
#define PS_FDCAN_TASK_PRIORITY osPriorityIdle

#if (FDCAN1_ENABLE == PS_ENABLE)

/%
* BAUDRATE_50K
* BAUDRATE_100K
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* ¥ ¥ ¥

*/
#tdefine

#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine

#tdefine
#tdefine
#tdefine
#tdefine

BAUDRATE_125K
BAUDRATE_250K
BAUDRATE_500K
BAUDRATE_1000K

FDCAN1_BAUDRATE

FDCAN1_IDENTIFIER
FDCAN1_IDTYPE
FDCAN1_TXFRAMETYPE
FDCAN1_DATALENGTH
FDCAN1_ERRORSTATEIND
FDCAN1_BITRATESWITCH
FDCAN1_FDFORMATE
FDCAN1_TXEVENTFIFOCONTROL
FDCAN1_MESSAGEMARKER

FDCAN1_ID
FDCAN1_FILTERINDEX
FDCAN1_FILTERTYPE
FDCAN1_FILTERCONFIG

FDCAN_FILTER_TO_RXBUFFER

#tdefine
#tdefine
#tdefine

/* CAN1
#tdefine

t#tendif /*

FDCAN1_FILTERID1
FDCAN1_FILTERID2
FDCAN1_RXBUFFERIND

Receive Task Delay */
FDCAN1_RECEIVE_TASK DELAY

FDCAN1_ENABLE*/

#if (FDCAN2_ENABLE == PS_ENABLE)

/*

* X X ¥ ¥ %

*/
#tdefine

#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine

BAUDRATE_50K
BAUDRATE_100K
BAUDRATE_125K
BAUDRATE_250K
BAUDRATE_500K
BAUDRATE_1000K

FDCAN2_BAUDRATE

FDCAN2_IDENTIFIER
FDCAN2_IDTYPE
FDCAN2_TXFRAMETYPE
FDCAN2_DATALENGTH
FDCAN2_ERRORSTATEIND
FDCAN2_BITRATESWITCH
FDCAN2_FDFORMATE
FDCAN2_TXEVENTFIFOCONTROL

BAUDRATE_50K

Ox19FEFCFE //0x111
FDCAN_EXTENDED_ID
FDCAN_DATA_FRAME
FDCAN_DLC_BYTES_8
FDCAN_ESI_ACTIVE
FDCAN_BRS_ON
FDCAN_FD_CAN
FDCAN_STORE_TX_EVENTS
0

FDCAN_STANDARD_ID
0
FDCAN_FILTER_DUAL

FDCAN_DEAFULT_FILTERID1
FDCAN_DEAFULT_FILTERID2
1

100

BAUDRATE_50K

OX18FEFCFE //0x222
FDCAN_EXTENDED_ID
FDCAN_DATA_FRAME
FDCAN_DLC_BYTES_8
FDCAN_ESI_ACTIVE
FDCAN_BRS_ON
FDCAN_FD_CAN
FDCAN_STORE_TX_EVENTS
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#tdefine FDCAN2_MESSAGEMARKER (]
#define FDCAN2_ID FDCAN_STANDARD_ID
#define FDCAN2_FILTERINDEX 0
#define FDCAN2_FILTERTYPE FDCAN_FILTER_DUAL
#tdefine FDCAN2_FILTERCONFIG
FDCAN_FILTER_TO_RXBUFFER

#define FDCAN2_FILTERID1 FDCAN_DEAFULT_FILTERID1
#tdefine FDCAN2_FILTERID2 FDCAN_DEAFULT_FILTERID2
#define FDCAN2_RXBUFFERIND 1
/* CAN2 Receive Task Delay */
#tdefine FDCAN2_RECEIVE_TASK_ DELAY 100

#endif /* FDCAN2_ENABLE*/

#endif //SDK_SERVICE_FDCAN

7.18 J1939

7.18.1 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 6.18.14 for sample configuration.

PS_ENABLE:-
PS ENABLE Enables the J1939 module in the
SDK_SERVICE J PS DISABLE SDK

1939 PS_DISABLE PS_DISABLE:-
Disables the J1939 module in the
SDK

7.18.2 J1939 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 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 any or perform any other routine tasks. This
default configuration can be done in the AI430 config.h. Please see section 6.18.14 for sample
configuration.
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PS J1939 TASK
TIMEOUT

MIN VALUE : 50
MAX VALUE :
500

100

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

7.18.3 J1939 task Priority

The AI430 SDK supports the below task priorities and the user can modify the task priority for the
J1939 module in the configuration file. Please see section 6.18.14 for sample configuration.
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osPriorityNone ,
osPriorityldle ,
osPriorityLow ,
osPriorityLowl ,
osPriorityISR ,
osPriorityError ,
osPriorityReserved

User can configure this macro to default

1 PS J1939 TASK PRIORITY .
- - - priority

osPriorityldle

7.18.4 J1939 Claim Address Enable/Disable

The AI430 SDK supports the address claim functionality can be enabled or disable from the
configuration file. Please see section 6.18.14 for sample configuration.

PS_ENABLE/ User can enable/disable this macro to J1939

1 J1939_CLAIM_ADDRESS PS_ENABLE

PS DISABLE claim address

7.18.5 J1939 CAN Enable/Disable

The AI430 SDK supports the enabling CANO and CAN1 for J1939 and they can be enabled or
disable from the configuration file. Please see section 6.18.14 for sample configuration.

J1939 CANO_ENABLE | PS_ENABLE/ .

1 PS DISABLE PS_ENABLE User can enable/disable 11939 CANO
J1939 CAN1_ENABLE | PS_ENABLE/ .

2 PS DISABLE PS ENABLE User can enable/disable J1939 CANO

7.18.6 J1939 Claim Address

The AI430 SDK supports the address claim for channel CANO and CANI1 for J1939 and they can
be configured as any value between 0-255 based on your requirement from the configuration file.
Please see section 6.18.14 for sample configuration.

: 11939 CANO CLAIM ADDRESS 0-255 23 User can co_nﬁgureh this macro to the
| _ = required claim address

2 | 71939 CANI CLAIM ADDRESS | 0-255 85 User can configure this macro to the
_ _ _ required claim address

Page 199 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

7.18.7 J1939 CAN Bit Rate

The AI430 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
6.18.14 for sample configuration.

User can configure this macro to default
1 J1939 CANO BITRATE 0/250/500/100 250 71939 CAN 0 BITRATE

User can configure this macro to default
2 J1939 CAN1 BITRATE 0/250/500/100 250 71939 CAN 1 BITRATE

7.18.8 J1939 Diagnostics Support

The AI430 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
6.18.14 for sample configuration.

The SDK Currently supports the below messages,

1) DMI
2) DM2
EMTOS 11939 DMI PS _ENABLE .
1 PS DISABLE PS_ENABLE User can enable/disable the Emotas J1939 DM1
EMTOS_J1939 DM2 PS ENABLE .
2 PS DISABLE PS_ENABLE User can enable/disable the Emotas J1939 DM2

7.18.9 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 6.18.14
for sample configuration.

71939 CANO ADDRESS | PS ENABLE
CLAIM_DYNAMIC PS DISABLE

User can enable/disable CANO dynamic

PS_ENABLE address claim
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71939 CANI_ADDRESS_
CLAIM DYNAMIC

PS_ENABLE
PS DISABLE

PS_ENABLE

User can enable/disable CANO dynamic
address claim

7.18.10 J1939 Dynamic Address Claim Next Address Configuration

The AI430 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 6.18.14 for sample configuration.

When dynamic address claim is set to 1, search will start from this value and up to claim the

address.

| J1939 CANO_ADDRESS _ 0-255 R0 User can configure the start address for
CLAIM NEXT ADDRESS address claim in dynamic mode for CANO

5 J1939 CAN1_ADDRESS 0-255 90 User can configure the start address for
CLAIM NEXT ADDRESS address claim in dynamic mode for CANI1

7.18.11 J1939 Configure Number of PGN’s supported

The AI430 SDK supports the configuration of the number of RX and TX PGNS on CANO and
CANI1 for J1939 and they can be configured based on your requirement from the configuration
file. Please see section 6.18.14 for sample configuration.

Please note that the SDK can support a maximum of 300 PGNs including RX and TX over CANO
and CANI put together.

| CANO_NUMBER _PGNS MIN VALUE =0 17 User can configure the number of RX
RX MAX VALUE = 300 PGNS supported on CANO

2 CAN1 NUMBER PGNS MIN VALUE =0 3 User can configure the number of RX
RX MAX VALUE =300 PGNS supported on CAN1

3 CANO NUMBER PGNS MIN VALUE =0 1 User can configure the number of TX
X MAX VALUE = 300 PGNS supported on CANO

4 CAN1 _NUMBER PGNS MIN VALUE =0 1 User can configure the number of TX
X MAX VALUE = 300 PGNS supported on CAN1

For example, if the user wants to receive 6 PGNs on the channel 2, the user must do as follows:
CAN1 _NUMBER PGNS RX 6

7.18.12 J1939 PGN and SPN Configuration
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The AI430 SDK supports 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 PGNs’ 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.

7.18.12.1 J1939 Source Code

The J1939 source and its configuration files are available in the below path as highlighted in the
following diagram.

Middlewares/Third Party/J1939/*

File Edit Source Refactor Navigate Search Project Run Window Help

o~ Bid-ia|Bonmdo o lie+s it~ 0-Q%-i® - oD e |0 Q ®| BED
45 Debug [ Project Beplorer 33 = B [€ genpgn.c 3 [¢ mainc [0 193%.c [ Power Modec  [¢ Bluetooth Pl. [ tasks.c  “ip S B ey GrER % = I
E § B s efEEe %% e 0
4[] Al430_Project_Integration (in Al H
P
35, Binaries / Expression Type Value
il Includes
KEVP Error: Mu...
» 52 Core T
= &= Add

4 (2 Middleweres
@ ST
a5 Third_Party
> (= FreeRTOS
4= 11939
(= codrv_ml
b = colib_ml
2 i 1939 M1
» [l gen_defineh
[B gen_extern_declh
&> [ gen_indicesh
+[fel_gen_pgn.c
v [ gen_ver decl.c
| gen_defineh.bak
© (= [1930lib_ml
» (2 TouchGFX

T———
+ (&= Debug
> (= Release

[ A1430_Project Integration.ioc
1430_Project_Integration Debug.launct
430_Project Integration Debug (1).Jau
430_Project_Integration Debug (2).lau
[ backup_AK30_Project_Integration.ioc
5 STM32H743ITX_FLASH Debug.ld

|4 STM32HP43ITX_FLASH Release.ld

% STM32H7430TX_FLASH.Id

T STM3ZHZA3IT_RAM.Id

7.18.12.2

/* 11939 PGN configuration %/
11939 CONFIG T j1939Config 1@ =
&jpgnTransmitConfig 18[6],

CANG_NUMBER_PGNS_TX,
&jPgnReceiveConfig 1a[a],
CANG_NUMBER_PGNS_RX,
ZaddrTrcfg 16,
J1939_CAN@_CLATM_ADDRESS

b

11939_CONFIG_T 3§1939Config 11 =
&jPgnTransmitConfig 11[8],
CANI_NUMBER_PGNS_TX,
&jPgnReceiveConfig 11[8],
CANL_NUMBER_PGNS_RX,
ZaddrTrefg 11,
J1939_CAN1_CLAIM ADDRESS

71939 stack initialization function */

< RET_T j1939StackInit(
voi

)

{
RET_T retval;

CO_COMMON_INTT VAL T commonInitVars = {

1

{ €O_REC_BUFFER_COUNTS },
{ CO_TR_BUFFER_COUNTS },
{
i

CO_COB_COUNTS 3,
MP_PROT_TYPE_J1339, MP_PROT_TYPE_J1939}};

< i I

J1939 Supported PGN List

The AI430 SDK supports the below PGN values currently.

61444 Electronics Engine Controller 1

65110 Diesel Exhaust Fluid Tank 1

Information
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3 65276 Dash Display
4 65272 Transmission
Fluids 1
5 64774 Direct Lamp Control Command 2
7 65213 Fan Drive
8 65237 Alternator Information
9 65252 Shutdown
10 64892 Diesel Particulate filter control 1
11 65128 Vehicle Fluids VF
12 65237 Alternator information
13 65252 Shutdown
14 64998 Hydraulic Braking system
15 65089 Lighting command
16 65274 Brakes 1
17 64586 SCR System Cleaning
18 64523 Electronics Engine Controller 20
19 64525 Fire Pump Statistics 1
20 64529 Total Gaseous fuel information

7.18.12.3  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 below structure which can be found in the file
Middlewares/Third Party/J1939/j1939 ML/gen pgn.c. This defines generic PGN structure for
CANO and CANI1.

/* 31939 PGN configuration */

J1939 CONFIG_T 3j1939Config 10 = {
&jPgnTransmitConfig_l0[0],
CAN@ NUMBER PGNS TX,
&jPgnReceiveConfig 10[0],
CANO NUMBER PGNS RX,
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&addrTrCfg_lo,
J1939 CANO CLAIM ADDRESS

}s

J1939 CONFIG T j1939Config 11 = {
&jPgnTransmitConfig_l1[@],
CAN1 NUMBER PGNS TX,
&jPgnReceiveConfig_l1[@],
CAN1 NUMBER PGNS RX,
&addrTrCfg_11,
J1939 CAN1 CLAIM ADDRESS

1

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 the entire list of SPNs contained in the PGN)
3) Cycle time in milli seconds

4) Inhibit time in milli seconds

5) Priority

6) Number of mappings (The number of SPNs that the PGN contains)

The below code snippet shows sample PGN definitions for the CAN channel 1.

/* TX PGN definitions */
static const J1939 PGN_CONFIG_T jPgnTransmitConfig 10[CAN@ NUMBER PGNS TX] = {
{
65262u, /* PGN number */
&10_tx_mapping_65262[0],
10000u, /* cycletime in ms */
Qu, /* inhibit time in ms */
6u, /* priority */
6u /* number of mappings */

}s

/* RX PGN definitions */
static const J1939 PGN_CONFIG_T jPgnReceiveConfig 10[CAN@ NUMBER PGNS RX]= {
{
61444u, /* PGN number */
&rx_mapping_61444[0],
10u, /* cycletime in ms */
Qu, /* inhibit time in ms */
3u, /* priority */
9u /* number of mappings */

}s
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7.18.12.4  J1939 Add SPN Configuration

For each PGN included by the user, the supported SPN structure will need to be included in the
same file. The SPN definition structure will include the below information,

1) DB Buffer with index location

2) SPN Data Size

3) SPN Number

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[] = {

{ &d1_ju8[ENGINE_TORQUE_MODE - (START_J1939USBIT + 1) ], 4u, 899u, J1939 DTYPE U4 } /*
Engine Torque Mode */,

{ &d1_ju8[ACTUAL_ENGINE_PERCENT_TORQUE_FRACTIONAL - (START_J1939USBIT + 1)], 4u, 4154u,
J1939 DTYPE U4 } /* Actual Engine - Percent Torque (Fractional) */,

{ &d1_ju8[DRIVERS_DEMAND_ENGINE_PERCENT TORQUE - (START_J1939U8BIT + 1)], 8u, 512u, J1939 DTYPE_US8
} /* Drivers Demand Engine - Percent Torque */,

{ &d1_juB[ACTUAL_ENGINE_PERCENT_TORQUE - (START_J1939USBIT + 1)], 8u, 513u, J1939_DTYPE U8 }

/* Actual Engine - Percent Torque */,

{ &d1_jul6[ENGINE_SPEED - (START_J1939U16BIT + 1)], 16u, 19@u, J1939_DTYPE_U16 } /* Engine Speed
*/)

{ &d1_ju8[SOURCE_ADDRESS_OF DEVICE_ENGINE_CONTROL - (START_J1939USBIT + 1)], 8u, 1483u,
J1939 DTYPE_U8 } /* Source Address of Controlling Device for Engine Control */,

{ &d1_ju8[ENGINE_STARTER_MODE - (START_J1939USBIT + 1)1, 4u, 1675u, J1939 DTYPE U4 } /*
Engine Starter Mode */,

{ &mv_u8[@], 4u, 10001u, J1939_DTYPE U4 },

{ &d1_ju8[ENGINE_DEMAND_PERCENT_TORQUE - (START_J1939USBIT + 1)1, 8u, 2432u, J1939 DTYPE_U8 }

/* Engine Demand Percent Torque */
¥
NOTE: For every PGN added, the user must put all the SPNs that the PGN contains on the
structure in 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 indicates.

The #define for the SPN values can be added in the J1939Data_Layer.h. on the corresponding size
variables, The path for this file and the defines are highlighted in the below image,
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7.18.12.5 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 an 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:
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[} j1939 datatypeh i [ mainc
288 { "Source Add of Cont Dev Brak Con", eu, 8.0, 253.0, 1.8, e.8, "sa "},
{ "Railroad Mode Switch ", Bu, 8.0, 3.8, 1.8, 8.8, "s2bit" },
{ "Halt brake switch T 6.8, 3.8, 1.8, 9.8, “"s2bit" },
{ "Trailer ABS Status = bi, 8.8, 3.9, 1.8, 8.8, "sabit" },
{ "Tractor-Mounted Trailer ABS WS “, @u, 8.8, 3.8, 1.8, 8.9, "s2bit" '},
3
= typedef enum
engine torgue mode,
Actual_ Engine P_Torque Frac,
Drivers Demand Engine P _Torque,
Actual_Engine_Percent_Torgue,
Engine_Speed,
SA Controlling Device for ECU,
Engine_Starter_Mode,
PGN_61444 Dummy_7,
Engine_Demand_Percent_Torque,
} ePGN_G1444;
static const J1939 MAPPING_T_EXT rx_mapping 61444 ext[] = {
J//  char[3e]name sSourcefddress,Scalelolimit,ScaleH m
{ "Engine Torque Mode LT L] 8.8, 15.8, 16.8, ine Torque Mode */
{ "Actual Engine-¥ Torque (Frac) ", eu, @.a, 8.875, 9.135, 8.8, "% il ctual Engine - P
{ "Drivers Demand Engine-% Torque“, @u, -125.8, 125.8, 1.8, -125.8, "% o vers Demand En
{ "Actual Engine - Percent Torque", @u, -125.8, 125.8, 1.8, -125.8, "% i 1 Engine - P
{ "Engine Speed ", Bu, 6.8, 8@31.875, 8.125, 8.8, "RPM T Speed */
{ "SA Controlling Device for ECU ", @u, 8.0, 253.8, 1.0, 8.8, "sA % Addre of
{ "Engine Starter Mode ", Bu, 8.8, 15.8, 1.e, 8.8, "sabit" }, i Starter Mo
o ", Bu, 8.8, 255.0, 1.8, 8.8, -
{ "Engine Demand Percent Torque ", @u, -125.8, 125.8, 1.8, -125.8, "¥ o /* Engine Demand Per

The below code snippet 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);

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_jul6 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.

7.18.12.6 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 DL(ENGINE _SPEED , (uintl6_t*)&val);

/* Get ENGINEOILLEVEL */
Get DL(ENGINEOILLEVEL, (uint8_t*)&val);
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/* Get ENGINEOILPRESSURE */
Get_DL(ENGINEOILPRESSURE, (uint8_t*)&val);

/* Get COOLANTPRESSURE */
Get_DL(COOLANTPRESSURE, (uint8 t*)&val);

7.18.13 J1939 Diagnostic Message Configuration

The Ai430 SDK supports the J1939 diagnostic messages which help the user understand the
current state of the device.

7.18.13.1 J1939 DM1 and DM2 Support in SDK

The AI430 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.

DMI1 PROTECT LAMP DBuS READ Raw Data from J1939 Esgt:(?;?ltgilll?:D%O$ar£l?l3eg 18
DNTANBERARCTA | oy | e | 1| v | B e o 100
DMI1_RED STOP LAMP | DBu8 READ Raw Data from J1939 | RaW data value from J1939 is
- - - updated into this DB Variable
Doy AN T g | e
DMIFLASH FROT LA | s | i | 1| ko D i |, i o o 152
DN TSN | s | oan | 1| Do | i e o 105
DMEFLASILRED STOP |y |
TSR TN | e | wan | 1w Do | Ky i e o 1009
DMI1_FMI DBu8 READ Raw Data from J1939 Esgt:(?z?ltgilll?:Dt;0$arg;l?13e>9 is
DNISP CONV NETHO | s | i | 1| ko D 12 |, i o 152
DMI_OC DBu8 READ Raw Data from J1939 E;cvlztjé‘tiztov?}ll‘i‘:Df]g"{‘}arﬁgig is
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Raw Data Raw data value from
DM2 PROTECT LAMP DBu8 READ 1 W J1939 is updated into this
- - from J1939 .
DB Variable
Raw Data Raw data value from
DM2 AMBER WARN LAMP DBu8 READ 1 J1939 is updated into this
— — - from J1939 ;
DB Variable
Raw Data Raw data value from
DM2 _RED STOP_LAMP DBu8 READ 1 J1939 is updated into this
from J1939 .
DB Variable
Raw Data Raw data value from
DM2 MAL FUNC IND LAMP DBu8 READ 1 W J1939 is updated into this
- — - - from J1939 .
DB Variable
Raw Dat Raw data value from
DM2 FLASH PROT LAMP DBu8 READ 1 aw Lald | 11939 is updated into this
— - - from J1939 .
DB Variable
Raw Data Raw data value from
DM2_FLASH AMBER_WARN_LAMP DBu8 READ 1 J1939 is updated into this
from J1939 .
DB Variable
Raw Data Raw data value from
DM2 FLASH RED STOP LAMP DBu8 READ 1 W J1939 is updated into this
— - - - from J1939 .
DB Variable
Raw Dat Raw data value from
DM2 FLASH MAL FUNC IND LAMP DBu8 READ 1 aw Lald | 11939 is updated into this
— - — - - from J1939 .
DB Variable
Raw Data Raw data value from
DM2_FMI DBu8 READ 1 J1939 is updated into this
from J1939 .
DB Variable
Raw Data Raw data value from
DM2 SPN CONV_METHOD DBu8 READ 1 J1939 is updated into this
- - - from J1939 .
DB Variable
Raw Data Raw data value from
DM2 OC DBu8 READ 1 J1939 is updated into this
- from J1939 .
DB Variable

The user will need to set the two variables from the Application to request the DM messages,
shown in the below code snippet,

/* Set the CAN channel address and enable the DM1 messages */
val = 0x84;
Set_DL(CAN@ DEST_ADD, (uint8_t *)&val);

val = 1;
Set_DL(SEND_CAN®_DM1, (uint8 t *)&val);

/* Set the CAN channel address and enable the DM2 messages */

val = 0x84;
Set_DL(CAN@_DEST_ADD, (uint8_t *)&val);
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val = 1;
Set_DL(SEND_CAN@©_DM2, (uint8_t *)&val);

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 DM variables
can be accessed from the TouchGFX application.

/* Get DM1 protect Lamp diagnostic data */
Get_DL(DM1_PROTECT_LAMP , (uint8_t*)&val);

7.18.13.2  J1939 Additional DM Support

The SDK also supports the user to add support for additional DM messages. To do the same the
user will have to configure the stack.

The user can add the SPN definitions in the J1939Data layer.h file as shown in the below
snapshot.
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For example to add the support for DM2, the following #defines were added in this file,

DM2 PROTECT LAMP,

DM2 AMBER WARN LAMP,
DM2 RED STOP LAMP,
DM2 MAL FUNC IND LAMP,
DM2 FLASH PROT LAMP,
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DM2 FLASH AMBER WARN LAMP,
DM2 FLASH RED STOP LAMP,

DM2 FLASH MAL FUNC IND LAMP,
DM2 FMI,

DM2 SPN CONV METHOD,

DM2 0OC,

The user will need to add the below variables so that the user can use these variables to enable

the DM from the Ul

[ cacke-sstup - 4430 Progect imegratian/Cane/Maximateceing! 119390 ats_Layer 5 - STM32CutelDE

it Source Refacr Newigate Segrch Biajec

Bk BB AE B S EE L X RUBR RS R R e
3 Project Explorer € Mermory Mansg i 412280tz 411938 s Data Laperc
v i ne A LA DMZ FLASH AMBER_WARN_LAMP,
W Acc_inith | DMZ_FLASH_RED STOR_LAMP,
8 AMTD. Canfigh 1 ::j_:;.:sn__m_;um IO L,
Analog Handlerh e e N T,
L Patarmeenen 1 B
Patformserviceh 75 EMGFUELOELIVERYPRESS,
ENGIMEOTLLEVEL,
77 ENGINEOTLPRESSURE
guirzlelnput Platfonmesnice ¢ [OOLANTPRESSLRE,
[ Daia_Leyech
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i fafidatiani
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Valigationh

Vabdabanh — . 127,
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alkiationh B9 EMGINE OIL PRESSURE 3,
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For example to add the support for DM2, the following #defines were added in this file ,

SEND CANO DM2,
SEND CAN1 DM2,

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.

Page 211 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

] cacke-setup - AM20. Project integratan/Care/Masimatece/inct 19280ata, Layer 5 - STM32CubelDE
e Efit Source Refaclr Newipsta Sedrch Dloject Bun Wiedow Hes

MR ®-Rr s grafv @~ e-0-Q~- &y~ @ THrl oo ey~ @ aQ
{4 Project Explorer = 4 0[5 CANViewcpp 5 Memon Mansg i 12250ata. 410938 4 Datalmerc (S ComeraViswcpp O e Custline & Build Targets 1
< @ lne A 3m5 TRANSNISSION ACTUAL GEAR RATIO, - = AT

R Adc Inith 357 TRAMSMISSICH REQUESTED RANGE,

8 AM430_Configh
& Analog Handierh

354 TRANSMISSTON CURRENT RANGE,

o A AT T 351 END_11B38U16BIT,

U Camera, Patformseniiceh

B Commenh 383

# Canf Patfarmsersicen G4 START J1838U32BTT,

H Configuralelnput_Platfonmsenice i 2

B Diia Layerh 50 IDENTIFY HUMEER_ G929,

B Digitasa_Platiommenice BER 64528,
[® Do Buf vafidatanh

H DY Beprom \adatian

B [ fioat Valicaticrh

B DLIUTE Valigationh

Do U0 Vilidabianky

B DUUS Nasdatonh

itk ASE PRESSLME 1,
FIRE PP CPERATION TIME,
EMGIHE TOTAL GASEOUS FUEL VELUME,
ENGINE TOTAL GASEOUS TOLE FUEL VOLUME,

END_J1S383ZBIT,
A 0416 Vaicatianhy -

B D432 Masdationh
I8 Do U8 Vafidatianhy

5 EE PH DB
S EE User defineh %

A EEFROM Piatfarmserical

i Felean Piatfarmservice.h [ Problems =2 & Tasks 1B Consale T Properties |5 0 Bl Anatveer s Static Stack Aralyzer 4+ Search
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< 311 >

Syritay efrar Writsle Senart Insert 30910114778

The next step would be to enable it in the code. Please navigate to j1939.c as shown in the below
image and add the details of the new DM message in the diagnosticReceive API as shown
below. The code snippet shows the entries for DM 1 and DM2 messages.

/*********************************************************************/
/*
* registered function for diagnostic requests
*/
static void diagnosticReceive(
UNSIGNEDS canLine,
UNSIGNED32 pgn, /* PGN requested */
UNSIGNED8 srcNode /* requested node */

{
RET_T retVal;

//UNSIGNED32 spn;
#if (EMTOS_J1939 DM1 == PS_ENABLE)
if (pgn == J1939 PGN_DM1) {
printf("DM1 received\n");
do {
retVal = j1939DiagnosticGet_DM1(canLine,
&d1_ju8[DMI1_PROTECT_LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM1_AMBER_WARN_LAMP - (START_J1939USBIT + 1)],
&d1_ju8[DM1_RED STOP_LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM1_MAL_FUNC_IND LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM1_FLASH_PROT_LAMP - (START_J1939USBIT + 1)],
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&d1_ju8[DMI1_FLASH _AMBER WARN_LAMP - (START_J1939USBIT +
nlL
&d1_ju8[DM1_FLASH RED STOP_LAMP - (START_J1939U8BIT + 1)],
&d1l_ju8[DM1_FLASH MAL_FUNC_IND LAMP - (START_J1939U8BIT +
nlL
&d1_ju32[DM1_SPN - (START_J1939U32BIT + 1)],
&d1l_ju8[DMI_FMI - (START_J1939U8BIT + 1)],
&d1l_ju8[DM1_SPN_CONV_METHOD - (START_J1939U8BIT + 1)1,
&d1_ju8[DMI_OC - (START_J1939U8BIT + 1)]);
} while (retVal == RET_SERVICE BUSY);
#if (EMTOS_J1939 DM2 == PS_ENABLE)
//j1939RequestPgn(canLine, J1939 PGN_DM2, 0x84);
#endif

}
#endif
#if (EMTOS_J1939 DM2 == PS_ENABLE)
if (pgn == J1939_PGN_DM2) {
printf("DM2 received\n");

do {
retVal = j1939DiagnosticGet_DM2(canLine,
&d1_ju8[DM2_PROTECT_LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM2_AMBER_WARN_LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM2_RED _STOP_LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM2_MAL_FUNC_IND LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM2_FLASH_PROT_LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM2_FLASH_AMBER_WARN_LAMP - (START_J1939U8BIT +
nL
&d1_ju8[DM2_FLASH RED _STOP_LAMP - (START_J1939U8BIT + 1)],
&d1_ju8[DM2_FLASH MAL_FUNC_IND LAMP - (START_J1939U8BIT +
nL
&d1_ju32[DM2_SPN - (START_J1939U32BIT + 1)],
&d1_ju8[DM2_FMI - (START_J1939U8SBIT + 1)],
&d1_ju8[DM2_SPN_CONV_METHOD - (START_J1939USBIT + 1)],
&d1_ju8[DM2_0OC - (START_J1939U8BIT + 1)]);
} while (retVal == RET_SERVICE BUSY);

}
#tendif

}

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.

7.18.13.3 J1939 DM1 API Configuration

The below API support has been enabled in the J1939 file to be get the DM messages.
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File Edit Source Refactor Navigate Search Project Run  Window Help
1 |@igin|Bpnms oot :idit-0 -9 i®sS-FE-fl-CFE-0- 2@ Q ief| mEE
45 Debug [ Project Bxplorer 52 L s = 0 eV GER % = w15
= __AT43@_DM_REQUEST__ = e Ble %% i
T —— if (j1939EventRegister DIAGNOSTIC REQUESTED PGN(dimgnosticRequest) = RET OK) { . - -
i e R S return(RET_EVENT_NO_RESSOURCE); g
35, Binaries i T Val
& il Includes 5 #endif s L =
N 6
=iy while (1) ( __KevE Error: Mu...
> 8 Drivers = RpAdd
. /* do j1
59 Madiewdies #if (71939_CANG_ENABLE
4 (5 TouchGFX $1530ComTask(8)]
- App | > wendif
b (2 assets 3
i Eontiy #1f (71939_CANI_ENABLE == PS_ENABLE)
e - §1939CommTask(1); L
8 genefaty #endif El
4= gui 3 /* Check for the DM message to be sent */ =
5 (= include if (1 == pv.send_j1939_cane_dm1)
Py
(= alarmaser_sereen j1939RequestPgn(@, J1939_PGN DML, pv.jcan@_dest_address);
, z B pv.send_j1939_can@_dml = 8;
b (= alarmbscr_screen 3 e e
> (= ambblink screen
(= ambnxt_screen if (1 == pv.send_j1939_canl_dm1)
I (= ambsta_screen
b G ble screen j1939RequestPgn(1, J1939_PGN_DM1, pv.jcanl_dest_address);
e pv.send 1939 canl dml = 8;
b (= camera_screen Clte—
b (= can_screen
b (= can2_screen if (1 == pv.send_j1939_cane_dn2)
b (= canxt_screen -
o @ascssreen §1939RequestPgn(@, J1933_PGN_DM2, pv.jcand_dest_address);
bt 3B pv.send_j1939_can@_dm2 = 8;
(= common R
(= dout screen
b (= eeproml screen if (1 == pv.send_j1939_canl_dm2)
(= flash_screen
gt stren §1939RequestPgn(1, J1939 PGN DM2, pv.jcanl dest address);
5 pv.send 1939 canl dn2 = €;
4 (= {1939 screen i R
» (8] 1939Presenter.cop =1 - -
> [£] J1939View.cpp Eill I G ¢

7.18.14 J1939 Sample Configuration

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

*

* J1939 Module

*

s o s o K S RS KR K SRR RR SRS R K SRR K SRR K SR KSR KSR R R R SR R K S KK KK KSR SR K SRR KR KR K SRR KR SR Kok K

/*!
* J1939 Platform service (PS_ENABLE) / Disable(PS_DISABLE)
*/

#define SDK_SERVICE_J1939

#if ((SDK_SERVICE J1939 == PS_ENABLE) && (SDK_SERVICE_FDCAN
#tundef SDK_SERVICE_FDCAN

#tdefine SDK_SERVICE_FDCAN

#tendif

#if (SDK_SERVICE_J1939 == PS_ENABLE)

/*!
* J1939 Task Periodicity
*/
#define PS_J1939_TASK_TIMEOUT

100ms
100
/*!

* J1939 Task Priority
* osPriorityNone =

Macros
PS_ENABLE //PS_DISABLE

= PS_ENABLE))

PS_DISABLE

Page 214 of 295




Rev No. 2.4
Dept: Software Software Guide Document
P Date: Oct 31, 2022
* osPriorityIdle = 1,
* osPrioritylLow = 8,
* osPrioritylLowl = 8+1,
*
: 5 5
* osPriorityISR = 56,
* osPriorityError = -1,
* osPriorityReserved = OX7FFFFFFF
*/
#define PS_J1939 TASK_PRIORITY osPriorityIdle
/*!
* J1939_CLAIM_ADDRESS
*/
#define 31939 CLAIM_ADDRESS PS_ENABLE
/*
* State BLE J1939 Debug data
*/
#define BLE_J1939_DEBUG_DATA PS_ENABLE
#define J1939_CANO_ENABLE PS_ENABLE
#define J1939_CAN1_ENABLE PS_ENABLE
/*!
* J1939 CLAIM_ADDRESS will be between @ to 255
*/
#define 31939 CANO_CLAIM_ADDRESS 23
#define J1939 CAN1_CLAIM_ADDRESS 85
/*!
* J1939 ADDRESS_CLAIM_DYNAMIC will search address when set to 1, Fixed = ©
*/
#define 31939 CANO_ADDRESS_CLAIM_DYNAMIC 1
#define J1939_CAN1_ADDRESS_CLAIM_DYNAMIC 1
/*!

* J1939_ADDRESS_CLAIM_NEXT_ADDRESS When dynamic set to 1, search will starting from
this value and up

*/
#define J1939_CANO_ADDRESS_CLAIM_NEXT_ADDRESS 89
#define J1939 CAN1_ADDRESS_CLAIM NEXT_ADDRESS 90

/*!
* 31939 CAN@_BITRATE will be between ©/250/500/1000
*/
#define 11939 _CAN@_BITRATE 250
#define 11939 _CAN1_BITRATE 250
/*!

* J1939 ENABLE/Disable DMx
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*/

#define EMTOS_J1939 DM1 PS_ENABLE
#define EMTOS_J1939 DM2 PS_ENABLE
#define EMTOS_J1939 DM3 PS_ENABLE
//#define EMTOS_J1939 DM11 PS_ENABLE

/*!

* J1939 Set number of PGN'S to receive and transmit

*/

#define CAN@_NUMBER_PGNS_RX 17u

#define CAN1_NUMBER_PGNS_RX 3u

#define CAN@ NUMBER_PGNS_TX 1u

#define CAN1_NUMBER_PGNS_TX 1u

/*!

* 31939 Set COB handlers

*/

#define CAN®@_CO_COB_COUNTS 35u

#tdefine CAN1_CO_COB_COUNTS 21u

#endif //SDK_SERVICE_J1939

7.19 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.

7.19.1 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 6.19.4 for sample configuration.

PS_ENABLE:-
PS ENABLE Enables the Through put module in
THROUGH PUT | PS DISABLE the SDK

SERVICE PS_ENABLE PS_DISABLE:-
Disables the Through put module in
the SDK

7.19.2 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.
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KEYPAD_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for keypad task

DIO_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for digital
output task

CI_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for configurable
inputs task

POWERMODE_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for power mode
task

LIGHT_SENSOR_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for light sensor
task

WARNINGLIGHT _ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for warning
lights task

LED_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for led task

POWER_MONITOR_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for power
monitor task

USB_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for usb task

DEFAULT ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for default task

BLUETOOTH_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for Bluetooth
task

RTC_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for RTC task

SW_TIMER ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for sw timer task

CAMERA_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for camera task

EEPROM_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for eeprom task

WATCHDOG_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for watchdog
task

LCD_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for LCD task

CAN_ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for CAN task

71939 ABSTIME

DBu32

READ

Absolute time

This variable is used to get the
absolute time for J1939 task
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This variable is used to get the
absolute time for Touchgfx
task

This variable is used to get the
absolute time for j1939
control task

This variable is used to get the
absolute time for idle task
This variable is used to get the
absolute time for user task 1
This variable is used to get the
absolute time for user task 2
This variable is used to get the
absolute time for user task 3

TOUCHGFX_ABSTIME DBu32 READ 4 Absolute time

J1939CTRL_ABSTIME DBu32 READ 4 Absolute time

IDLE ABSTIME DBu32 READ 4 Absolute time

USERTASK1 ABSTIME DBu32 READ 4 Absolute time

USERTASK2_ABSTIME DBu32 READ 4 Absolute time

USERTASK3_ABSTIME DBu32 READ 4 Absolute time

This variable is used to get
KEYPAD_PERTIM DBug READ Eercentage the percentage time for
E time
keypad task
Percentage This variable is used to get
DIO PERTIME DBus8 READ . & the percentage time for
- time ..
digital output task
Percentace This variable is used to get
CI_PERTIME DBuS READ . & the percentage time for
- time h
configurable inputs task
This variable is used to get
POWERMODE Percentage .
PERTIME DBu8 READ time the percentage time for
power mode task
This variable is used to get
LIGHT_SENSOR_ DBu8 READ Percentage the percentage time for
PERTIME time .
light sensor task
This variable is used to get
WARNINGLIGHT DBu8 READ Eercentage the percentage time for
PERTIME time L.
warning lights task
Percentage This variable is used to get
LED_PERTIME DBu8 READ time g the percentage time for led
task
This variable is used to get
POWER_MONITO Percentage .
R PERTIME DBu8 READ time the percenj[age time for
- power monitor task
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Percentace This variable is used to get
USB_ PERTIME DBuS8 READ i & the percentage time for usb
1me task
This variable is used to get
DEFAULT_ DBuS8 READ Percentage the percentage time for
PERTIME time
default task
This variable is used to get
BLUETOOTH_ DBuS8 READ Percentage the percentage time for
PERTIME time
Bluetooth task
Percentage This variable is used to get
RTC PERTIME DBus8 READ . & the percentage time for
_ time
RTC task
This variable is used to get
SW_TIMER Percentage .
PERTIME DBuS READ time the percentage time for sw
timer task
This variable is used to get
CAMERA Percentage .
PERTIME DBu8 READ time the percentage time for
camera task
This variable is used to get
EEPROM _ Percentage .
PERTIME DBuS8 READ time the percentage time for
eeprom task
This variable is used to get
WATCHDOG_ DBuS8 READ Percentage the percentage time for
PERTIME time
watchdog task
Percentage This variable is used to get
LCD_ PERTIME DBu8 READ . & the percentage time for
- time
LCD task
Percentage This variable is used to get
CAN_ PERTIME DBuS8 READ time & the percentage time for
CAN task
Percentace This variable is used to get
J1939 PERTIME DBus8 READ . g the percentage time for
- time
J1939 task
This variable is used to get
TOUCHGFX_ DBuS READ Percentage the percentage time for
PERTIME time
Touchgfx task
This variable is used to get
JI939CTRL DBuS8 READ Percentage the percentage time for
PERTIME time .
71939 control task
Percentace This variable is used to get
IDLE PERTIME DBu8 READ time g the percentage time for idle
task
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This variable is used to get
USERTASKI _ Percentage .
PERTIME DBu8 READ 1 time the percentage time for
user task 1
This variable is used to get
USERTASK?2 Percentage .
PERTIME DBuS8 READ 1 time the percentage time for
user task 2
This variable is used to get
USERTASK3 Percentage .
PERTIME DBuS8 READ 1 time the percentage time 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 = o;
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);

7.19.3 Through put stm32CubelIDE statistics

To be able to get the run time statistics from the stm32CubelDE, the user needs to select window
at the bottom of the ide:
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File Edit Source Refactor MNavigate
BrbE ®-%-

24 Project Explorer 32

(= powermode _screen
> (3 pwrmntr_screen

5 (= redblink_screen

> [ rednxt_screen

> [ redsta_screen

> [= rtenxt screen

5 (= rteser_screen

> [ swtimer_screen

> [ swtimer]_screen

» (= swiimer2_screen
» [ swiimer3_screen
> [ swiimerd_screen
(= switimer3_screen
» [ swiimerb_screen
~ (= thrput_screen
> [§ THRPUTPresenter.cpp
& THRPUTView.cpp
> (= usb_screen
5 (= waminglight_screen
5 = widTblink_screen
> (= wi0Tnxt_screen
5 = wi02blink_screen

Search Project Run Window Help
E-&-d-@-iH-0-A- @S- RET[HH-F 022D
ES Y § = O [§ startup stm3zh743iites [] Data Layer.h [ THRPUTView.hpp [€] THRPUTView.cpp 53

Get_DL(CAN_ABSTIME, (uint8_t ®)&throughput);

Unicode: :snprintf(CAN_ATIMEBuffer, CAN ATIME SIZE, "%d", throughput);
CAN_ATIME.invalidate();

throughput = @;

Get DL(CAN PERTIME, (uints t *)&throughput);

Unicode: :snprintf(CAN_PTIMEBuffer, CAN PTIME_SIZE, "%d", throughput);
CAN_PTIME.invalidate();

throughput = @;

Get_DL(J1939_ABSTIME, (uintS_t *)&throughput);

Unicode: :snprintf(J1939_ATIMEBuffer, 71939 ATIME SIZE, "%d", throughput);
J1939_ATIME.invalidate();

throughput = @;

Get DL(J1939 PERTIME, (uints t *)&throughput);
Unicode::snprintf(J1939_PTIMEBuffer, 71938 PTIME SIZE, "%d”, throughput);
J1939_PTIME.invalidate();

throughput = @;

Get_DL(TOUCHGFX ABSTIME, (uint8 t *)&throughput);

Unicode: : snprintf( TOUCHGFX_ATIMEBuffer, TOUCHGFX ATIME_SIZE, "¥d", throughput);
TOUCHGFX_ATIME.invalidate();

throughput = 8;

Get_DL(TOUCHGFX_PERTIME, (uint®_t *)&throughput);

84 Unicode: : snprintf(TOUCHGFX_PTIMEBuffer, TOUCHGFX PTIME_SIZE, "%d”, throughput);
TOUCHGFX_PTIME.invalidate();

PN N R
®
&

Then select, show view, other:
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Finally, select FreeRTOS, then FreeRTOS Task List:

E Show View

O s

| type filter text

i SFRs
= Signals
83 Trace Control
()= Variables
» (= Device Configuration Tool
~ [= FreeRTOS
&2 FreeRTOS Queues
&% FreeRTOS Semaphores
& FreeRTOS Task List
&2 FreeRTOS Timers
(&= Help
= Make
» = SWV
» = Thread®
v [=% Verzsion Control (Team)

Cancel

[

KE|

When the user runs your application, the user should see the run time statistics as follows:
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Mame Priority (Base/...  Start of Stack Top of Stack State Event Object Min Free Stack  Run Time (%)
Camera 111 0424006560 (x24006cac <..  DELAYED N/A 0%
EE Senvice 11 0624002228 0x24002a04 <.  DELAYED N/A 0%
IDLE 0/0 0x24000580 0x24000924 <I... RUNNING N/A fooe ]
1g39Centrol 111 0424007740 0x24007ea4 <..  DELAYED N/A 0%
1930Task 111 0x24006d0 (x24007524 <. BLOCKED (x2400atec <. N/A <1%
Keypad 111 Dx24002c50 (x240033ac <. SUSPENDED N/A 0%
LCD 111 0x24003f68 0x240046¢c <...  DELAYED N/A 0%
M 111 0x240048d8 0x2400503¢ <..  DELAYED N/A 0%
RTC 111 0x24003518 0x24003d4c <...  DELAYED N/A 0%
SWTimer 111 0424005242 0x24005%ac <.  DELAYED N/A 0%
ThroughPut 11 0x24007fb0 (x24008724 <..  DELAYED N/A 1%
Tnr Sve 22 0x240009€0 0524001164 <T... BLOCKED TmiQ N/A 0%
HER Cannira 11 Mo JANNS N M JANNRIA NEIAVED MIFA ne

6.19.4 Through put sample configuration

K sk skl sk ok ok sk ok skok sk ok sk sk sk skoskok ok ok sk sk skskok sk ok ok skoskoskos sk ok sk sk ks sk sk ok sk sk kol s ok ok sk skskskok ok sk sk skskoskok sk ok ok ok
*
* 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

8 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.

8.1 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.
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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.

8.1.1 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 project on the AI430 hardware,
you can reboot the hardware to 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 below:

INTEGRATION TEST

[T— ——y —

st RTC  EEPROM

Timer

8.1.2 Home Screen Navigation:

In the Home Screen you can find the list of all the modules available in the AI430 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 Keyl, Key2, Key3, and Key4 respectively.
Each button has a specific functionality which is mentioned in below table.
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Button Name Functionality
Keyl Go to previous
Key2 Go to next
Key3 Enter/Select
Key4 Back

8.1.3 Keypad Module

The keypad module sample application is shown in the below screen,

8.1.3.1 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.

8.1.3.2 Module Navigation:
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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., Keypadl, Keypad2, Keypad3 and 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.

Note: Short Press denotes a single click on the key.
Long Press denotes click and hold the key.

8.1.3.3 Module Test Procedure:

Description

Test Procedure

Expected Result

KeyPad  Short
1 Press
KeyPad | Long
1 Press
KeyPad  Short
2 Press
KeyPad | Long
2 Press

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.

Click on keyl and
check if the light on all
the keys turns ON.

Click and Hold Keyl.
Then check if the light
on all the keys turns
OFF.

Click on Key?2 and then
check if the short press
block below key2 gets
highlighted

Click and Hold on
Key2.Then check if
long press block below
key2 gets highlighted

Light on the
button Glows

Light on the
button Turns
OFF

Keypad2  Short
press block
present on the
LCD will be
Highlighted

Long press block
present on the
LCD will be
Highlighted
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KeyPad Short This is specifically used to
3 Press check whether the key is
functioning properly.
KeyPad | Long This is specifically used to
3 Press check whether the key is
functioning properly.
KeyPad Short This is specifically used to
4 Press check whether the key is
functioning properly.
KeyPad | Long This key is used to Exit from
4 Press the Keypad Functionality

8.1.4 Light Sensor

screen and go to Home Screen

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

Click and Hold on
Key3.Then check if the
Screen gets exited from
Keypad functionality
and goes to Home
screen.

The light sensor module sample application is shown in the below screen,

LLight Sensor Test

Select Conversion Thme :

T [

Sabact Conversion Mode :

| e

LS Value |

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
Back\Exit

Page 227 of 295



Rev No. 2.4
Date: Oct 31, 2022

Dept: Software Software Guide Document

8.1.4.1 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 the
device.

8.1.4.2 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,

1) 100
2) 800
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,

1) LS Shutdown.
2) Single Shot Mode
3) Continuous 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

8.1.4.3 Module Test Procedure:

Conversion Conversion Description Test Procedure Expected

Mode Time Result

LS Shutdown 100 This functionality is =Using Keyl navigate to Conversion LS value will be
used to Shutdown the = time 100 then Use Key3 (Enter)toset. = 0 as this is in
light sensor for Then again using Keyl, select LS | Shutdown mode
100ms shutdown mode and set using Key3

(enter). Now provide the external
light on the Sensor and check the
result
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LS Shutdown

Single  Mode
Conv.
Single  Mode
Conv.
Cont Mode
Conv.
Cont Mode
Conv.

8.1.5 Power Monitor

800

100

800

100

800

This functionality is
used to Shutdown the
light sensor for
800ms

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

Using Keyl and Key2 navigate to
Conversion time 800 then Use Key3
(Enter) to set. Then again using Keyl1,
select LS shutdown mode and set
using Key3 (enter). Now provide the
external light on the Sensor and check
the result.

Using Keyl navigate to Conversion
time 100 then Use Key3 (Enter) to set.
Then again using Keyl 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 Keyl and Key2 navigate to
Conversion time 800 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 Keyl 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 Keyl and Key2 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

The power monitor module sample application is shown in the below screen,

LS value will be
0 as this is in
Shutdown mode

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
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8.1.5.1 Module Description:
This Power Monitor test is basically used to provide the battery level and ignition status updates.

8.1.5.2 Module Navigation:

To go to Power Monitor Test screen, from Sample Application Screen navigate to Power Monitor
block using Keyl and Key?2, then by using Key3 enter into the Power Monitor Test Screen

In Power Monitor Test screen there are 3 blocks available they are:
1) IGNITION STATE. (IGN_STATE)
2) BATTERY LEVEL. (BAT LEVEL)

8.1.5.3 Module Test Procedure:

Test Case Description Test Procedure Expected
Result
IGNITION This functionality is used =For checking ignition value, If the external | -
STATE for testing whether the the user will need to provide | supply provided is
external device supply is some external supply. And | turned On then it
ON or OFF then by using Key1 navigate | will give ON or else

to IGN_STATE and then | OFF
click on Key3 to test

BATTERY
LEVEL. This functionality = Using  Keyland  Key2 | The battery level of mv
updates the battery level navigate to BAT LEVEL | the device will be
of the device. then click on Key3 (Enter). | displayed.
Now check the result that is
displayed at the blank space.
8.1.6 RTC

The RTC module sample application is shown in the below screen

8.1.6.1 Module Description:

RTC is the real time clock which supports the RTC configuration for the AI430 board and also
supports two alarms.
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8.1.6.2 Module Navigation:

To go to RTC, from “Sample Application” navigate to RTC using keyl and Key?2 then click on
key3 to enter into RTC screen.

RTC has the three blocks as given below:
1) RTC Time
2) ALARM_A
3) ALARM B

8.1.6.3 Sub Screens:

The three blocks contain Sub Screens which are used to set the time or alarm. These sub screens
are,

RTC screen: The RTC screen consist of HR: MIN:SEC: WKDAYS:DD:MM: YY blocks which
is used to set the Hour’s, Minutes, Seconds, Week Days, Date, Month, Year respectively using the
Key1 and key4 Short Press. And to display it on the main Screen of RTC long press Key4.

ALARAM_A screen: The ALARAM A screen is routed by selecting ALARAM_A from RTC
main screen. This screen consist of HR:MIN:SEC:WK DAY, which are again for Hour’s,
Minutes, Seconds, Week Days respectively and can be set using the Keyl 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.

ALARAM B screen: 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, Week Days respectively and can be set using the Keyl 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.

ALARM B arigi:2
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8.1.6.4 Module Test Procedure:

Test Case

Description

Test Procedure

Expected Result

RTC Time

ALARM_A

ALARM B

8.1.7 LCD

This functionality is
used to set the time of
the device

This functionality is
used to set alarm on
the device

This functionality is
used to set alarm on
the device

Using keyl navigate to RTC Time block
and then enter using key3.Now in the Sub
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.

The LCD module sample application is shown in the below screen,

The updated time will
be displayed on the
screen.

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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Brightness Vaiue :

8.1.7.1 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.

8.1.7.2 Module Navigation:

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.

8.1.7.3 Module Test Procedure:

Test Case Keypad Description Test Procedure Expected Result
Action
Brightness  Increase  This functionality is Click on The brightness
Value used to increase the keyl(Brightness+) and | value would be
brightness of the check the results increase from the
Device previous value
Brightness = Decrease | This functionality is Click on The brightness
Value used to decrease the key2(Brightness-) and | value would be
brightness of the check the results decrease from the
Device previous value
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LCD - This functionality is Click on the ON\OFF The LCD display
ON\OFF used to Turn ON/OFF  button given on the will turn ON in
the LCD Screen LCD Screen. case of ON and
Turn Off in case of
OFF

8.1.8 Digital Output
The digital output module sample application is shown in the below screen,

Selected Digital Output =

Status ON

8.1.8.1 Module Description:

There are two digital pins in the device digital high and digital low. This Digital Output module is
used to set this pin values.

8.1.8.2 Module Navigation:

To go to the Digital Output screen, from “Sample Application” Screen select Digital Output using
Keyl and Key?2, then enter the Digital Output screen using key3.0n the Digital output screen there
are 4 blocks they are as given below:

High Side
Low Side
Status ON
Status OFF

Note: There are three configurable modes available in Digital output they
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Mode High pin Low pin
High side 1 0
Low side 0 1
Open Drive 0 0
8.1.8.3 Module Test Procedure:
Test Case Description Test Procedure Expected Result
Status OFF = This functionality is Using Keyl and Key2 The system will go to
used to set the system | navigate to Status OFF block | OPEN Drive state which
into Open Drive and click on Key3. Now | means the high pin and
configuration mode check the results low ping will be low.
Status ON  This functionality is Using Keyl and Key2 The pin status gets
used to set the Digital  navigate to Status OFF block | updated according to the
output pin state to the and click on Key3. Now | previous state.
previous state which | check the results
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
what pin state the | status ON\OFF display will get
system is operation on highlighted and the high
at present. pin will be 1 and low pin
will be 0.
Lowside | This is used to show | This will be tested along with | Low Side block in the

what pin state the
system is operation on
at present

8.1.9 Warning Light

The Warning light module sample application is shown in the below screen,

status ON\OFF

display will get
highlighted and low pin
will be 1 and high pin will
be 0.
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8.1.9.1 Module Description:

As the name suggest the warning light module is used to provide warning signals form the device.
There are a total of 20 warning signals available in our device which are from W11 to W120.

8.1.9.2 Module Navigation:

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 Keyl and Key?2 to navigate to any one of the warning lights then by clicking on Key3 user

can redirect to the next Screen.

8.1.9.3 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:

1) ON/OFF

2) BLINK
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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.

‘WarninglLight-01

ON

s Ay i

I

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.
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BLINK WLO1
ON

1000

8.1.9.4 Module Test Procedure:

Description

Test Procedure

Expected

Result

ON/OFF  This functionality is
used to turn

ON/OFF the
warning lights on
the device

BLINK  This functionality is
used to blink the
warning lights

Using Keyl and
Key2 navigate to
ON/OFF then click
on Key3. Now it
enters to PWM
screen where by
using
keyl(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.

From main screen,
select which warning
light has to blink next
choose BLINK using
Keyl and Key2 then
enter Sub Screen 3

Warning  light
status and its
PWM value will
be updated on
PWM screen.

(0 - 100)

The selected

warning  light

will blink at the (0 - 65535)
specified speed.
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using  Key3.Then
user can set the
BLINK to ON or
OFF mode using
Key1 and also set the
Blink speed using
Key?2 and Key3.

8.1.10 USB

The USB module sample application is shown in the below screen,

8.1.10.1 USB Module Description:

The USB module is basically designed to provide an interaction between the specific modules and
the Connected USB device. This module is implemented using two functionalities, they are as
given below:

a) USB GUI Terminal

b) USB Send/Recv

8.1.10.2USB 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.

8.1.10.2.1 Module Navigation:

This test is done in maxAl SDK Debug Terminal which is present in the system that is externally
connected to the device.
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[l maxal SDK Debug Terminal - ] x|
» | COM12 (b start. (1) Stop

Data By Common Identifier Filter: D Seroll
Data Layer ID o + |START_UBBIT | Buffer | Vi Read Write |:|
Address o = Size 1 +| Buffer | Vi Read
Send | Hexadecimal Send
(Main Form)
8.1.10.1 Port Settings
Select the following menu and click on [Settings]
m maxhl 50K Debug Terminal
P
[ - comiz
|
| :
i ﬁ Settings 1D
I %_‘g Clear :i
Serial port settings *
Port configuration
Port comMmiz b oK
Log File Cancel
i I Change
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Port Configuration

Select

Port

Use Combo Box
to select Serial
Port to establish
communication
to maxAI 430

Log File

Click [Change]

Define a
communication
LOG file to save
communication
stream.

8.1.10.1.1

Test Case

Module Test Procedure: (Main Form)

Description

Format

Test Procedure

Expected Result

Permission

Start

Used to send a start
message to open
communication to GUI
terminal.

Click on [Start] to submit
a communication start
command

Command breakdown:

Frame[0]=Mode=0x80
Frame[1]=DestAddress=
0x60

Frame[2]=ToolAddress=
0xF1
Frame[3]=Size=0x01
Frame[4]=SID=startCO
M=0x81
Frame[5]=CheckSum=0
x53

if communication start
command is
recognized a Popup
will confirm it.

o Lam: {4 Started Yersion W0
Response
breakdown:

Frame[0]=Mode=0x80
Frame[ 1 [=DestAddres
s=0x60
Frame[2]=ToolAddres
s=0xF1
Frame[3]=Size=0x03
Frame[4]=SID=startC
OM-+0x40=0xC1
Frame[5]=VersionHi=

0x00

Write
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Stop

ECU Reset

Common Identifier

Used to send a stop
message to  close
communication to GUI
Terminal

This button is used to
reset controller board.

This functionality is
used to reference a
specific module data
layer ID

Click on [Stop] to
submit a
communication
stop command

Click on
reset|

[ECU

Click on [Stop] to submit
a communication stop
command

Command breakdown:

Frame[0]=Mode=0x80
Frame[1]|=DestAddress=
0x60
Frame[2]=ToolAddress=
0xF1
Frame[3]=Size=0x01
Frame[4|=SID=endCO
M=0x82
Frame[5]=CheckSum=0
x54

Click on [ECU reset]

Command breakdown:

Frame[0]=Mode=0x80
Frame[1]=DestAddress=
0x60
Frame[2]=ToolAddress=
0xF1
Frame[3]=Size=0x01
Frame[4]=SID=ECUrese
t=0x11
Frame[5]=CheckSum=0
xE3

Set a Data layer ID
number and click [Read]

Frame[0]=Mode=0x80
Frame[1]|=DestAddress=
0x60
Frame[2]=ToolAddress=
0xF1
Frame[3]=Size=0x03
Frame[4]=SID=readData
CI=0x22
Frane[5]=ValueHi=XXX
X

Frame[6]=VersonLo=0
x12
CheckSum=0xA7

communication to

terminal is  closed
Communi ication X

o Communication Stopped

Frame[0]=Mode=0x80
Frame[1]=DestAddres
s=0x60
Frame[2]=ToolAddres
s=0xF1
Frame[3]=Size=0x03
Frame[4|=SID=endCO
M+0x40=0xC2
Frame[5]=CheckSum=
0x96

The system will go to
reset mode to restart

Data by Common Identifie

The specified data
layer ID will be get and
displayed.

Frame[0]=Mode=0x80
Frame[1]=DestAddres
s=0x60

Frame[2]=ToolAddres

s=0xF1
Frame[3]=Size=0x0X
Frame[4]=SID=+Resp
=0x62

Frane[5]=1stValue=X
X
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Frame[6]=ValueLo=XX  Frame[6]=2ndValue=
XX XX
Frame[5]=CheckSum=0 = Frame[N]=CheckSum
xSS =0xSS
Write
Set a Data layer ID The specified data
number and click [Write] = layer ID will be set and
updated.
Frame[0]=Mode=0x80
Frame[1]|=DestAddress= | Frame[0]=Mode=0x80
0x60 Frame[1]=DestAddres
Frame[2]=ToolAddress= = ¢=0x60
OxF1 . Frame[2]=ToolAddres
Frame[3]=Size=0x03 s=0xF1
Frame[4]=SID=readData = Frame[3]=Size=0x0X
CI=0x2E . Frame[4]=SID=+Resp
Frane[5]=ValueHi=XXX =0x6E
X Frane[5]=1stValue=X
Frame[6]=ValueLo=XX x
XX Frame[6]=2ndValue=
XX
Frame[5]=CheckSum=0 =
XSS Frame[N]=CheckSum
=0xSS
Data by Memory Address
Set a memory address Read
Address This functionality is and length to get a buffer = Memory address
used to reference a from controller, click = section will be
memory address to [Read] displayed.
read/write a memory Frame[O]iModeZOXSO _
section area. gr%r(r)le[l]—DestAddress— Frame[0]=Mode=0x80
X . _ | Frame[1]=DestAddres
Frame[2]=ToolAddress= = —0x60
0xF1 =
Frame[3]=Size=0x06 EL%I;IE 52] Uesllhdiiies
Frame[A1=SID=readData  Erame[3]=Size=0x06
—0x e
Frane[5|=ValueHi=XX ~ Lranel4=SID=+Resp
irame[. [=ValueLo=X grape[5])=1stValue=X
. X
Frame[N-1]=ReqSize Frame[...]=2ndValue=
Frame[N]=CheckSum=0 XX
xSS Frame[N-1]=ndVaue
Frame[N]=CheckSum
=0xSS
Open Communication Data to Co
Read
Send This functionality is Type “80 60 F1 032200 This command will
used to send any typed 01 F7” and Click [Send] @ request a Data layer
data HEX/ASCII to variable
controller. “WARNING LIGHT

01 _STATE”, also is
possible to copy/paste
other commands from
terminal to use as
reference to type other
commands.
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8.1.10.2USB

This USB functionality is used to check is the packet sent from the external device is received.
Note: The packet which is sent from externally connected device is in Hexadecimal format which
is received in string format to controller.

8.1.10.2.1 Module Navigation:

To go to USB Testing screen, from “Sample Application” screen navigate to USB block using
Key1 and Key2, later enter into USB screen using Key3. In the USB Testing screen there are two
functionalities available they are:

1) Send Pckt

2) Rx Pckt

8.1.10.2.2 Module Test Procedure:

Description Test Procedure Expected Result

Send This functionality is used When the packet is Sent packet data will
Pckt to display the packet which ' transferred from the USB be updated

has been sent form the terminal it will be updated at

USB terminal the Send Pckt space.

Rx Pckt | This functionality is used When the packet is Received packet data
to display the packet which | transferred from the USB | in String form
has been Received from @ terminal it will be updated at
the USB terminal the Send Pckt space.

8.1.11 Software Timer
The software timer module sample application is shown in the below screen,
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Software Timer Test

SW Timer 5 | [sw Timer &

8.1.11.1 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 Timerl to Software timer6.

8.1.11.2Module Navigation:

To go to Software Timer, from “Sample Application” screen navigate to Software Timer Using
Keyl 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.

8.1.11.3 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:

1) Single Shot

2) Inactive
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SWTIMER_1

SWTIMER_1

8.1.11.4Module Test Procedure:

Test Case Keypad Description Test Procedure Expected
Result

Action

User can navigate to the

Slngle/ Short press This timer using key](NEXT) or Timer

Inactive functionality is  key2(PREVIOUS) and can gets
used to stop the  select the any one timer by = stopped
timer pressing  key3(ENTER),

User can go back to
previous screen using key
4(BACK).
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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.

User can navigate to the
Continuous/ Long Press This timer using keyl(NEXT) or Timer will
Active functionality is key2(PREVIOUS) and can be started.
used to set select the any one timer by
single shot pressing  key3(ENTER),

timer and User can go back to
mactive state  previous screen using key
4(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.

8.1.12 Configurable Inputs
The below screen shot shows the configurable input screen.

Configuration Input Test
ALL Value AlZ Value Al3 value

[ s ]

Al4 value ALS Valoe ALE Value

— —
——— —
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8.1.12.1 Module Description:

The Configurable input are basically designed to configure the various input channels and then
read the latest Configurable Input values according to the initial configuration done. The channels
which are available for configuring are voltage, current, resistance, digital STB, digital STG,
resistance and frequency. The maxAl 430 supports 6 configurable inputs.

8.1.12.2Module 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 All
Value to AI6 Value. This block represents different input channels they are as given below:

1) Voltage

2) Digital STB

3) Digital STG

4) Resistance

5) Frequency

6) Current
Note: From AIl to AIS5 the configurable inputs can be assigned to below mentioned channel:

1) Voltage 32v

2) Voltage 6v

3) Frequency

4) Resistance

5) Digital STG

6) Digital STB

And, AI6 configurable inputs can be assigned with

1) Voltage 6v
2) Current

8.1.12.3Module Test Procedure:

Description Test Procedure Expected Result
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All to Al to AIS are values Using Keyl(Long press) The Al value of the

AlS which are assigned to the navigate to the specific block specified channel will
configurable input channels = from AIl to AI5 then by using be displayed on the
1 to 5 that are available for | Keyl(Short press select the screen
configurable inputs desired channel) and then
functionality check UI above the channel for

the updated value based on the
configuration. If you navigate
to AIl 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.

Al6 Al6 is also a value whichis = Using  Keyl(Long press) The AI value of the

assigned to the channels navigate to the specific block @ specified channel will
that are available for from AlI6 then by using be displayed on the
configurable inputs Keyl(Short press select the screen

functionality desired channel). If you

navigate to AlI6 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.

8.1.13 LED

8.1.13.1 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:

1) Turn On

2) Turn OFF

3) Blink

The maxAl 430 supports 2 LEDs. They are ,

Page 249 of 295



_ Rev No. 2.4
Dept: Software Software Guide Document Date: Oct 31, 2022
1) RED
2) AMBER

8.1.13.2 Module Navigation:

To go to LED screen, from “Sample Application” screen navigate to LED using Keyl and
Key?2.Later enter into the LED test screen using Key3. In this screen there are two functionalities
available, they are:

1) RED LED

2) AMBLED

8.1.13.3Sub Screen:

The two functionalities which are available in LED test screen, are again having individual sub
screen, they are explained in detail below:

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:

1) ON/OFF

2) BLINK
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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.
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8.1.13.4Module Test Procedure:

Description

Test Procedure

Expected Result

RED  ON/OFF
LED
RED BLINK
LED

This functionality
is used to Turn
ON the RED LED
present on the
Bottom right
Corner of the
device

This functionality
is used to blink
the LED.

From the main Screen (LED test
Screen) select RED LED Using
Keyl and Key2, user will be
navigated to Sub Screen 1 there
select ON\OFF using Keyl and
Key2, Now the user will be
redirected to Sub Screen 2, now
using Keyl turn On/OFF the
LED based on requirement.

From the main Screen (LED test
Screen) select RED LED Using
Keyl and Key2, user will be
navigated to Sub Screen 1 there
select Blink using Keyl and
Key2, Now the user will be
redirected to Sub Screen 2, now
using key2 and Key3 increase or
decrease the blink speed and
Using Keyl set Blink ON\OFF

If the User Selects
ON mode then the
LED light Glow’s.
And if the wuser
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.
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AMB  ON/OFF
LED

AMB
LED

BLINK

8.1.14 Power Mode
POWER MODE TEST

8.1.14.1 Module Description:

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.

Stop Mode

From the main Screen (LED test
Screen) select AMB LED Using
Keyl and Key2, user will be
navigated to Sub Screen 1 there
select ON\OFF using Keyl and
Key2, Now the user will be
redirected to Sub Screen 2, now
using Keyl turn On/OFF the
LED based on requirement.

From the main Screen (LED test
Screen) select AMB LED Using
Keyl and Key2, user will be
navigated to Sub Screen 1 there
select Blink using Keyl and
Key2, Now the user will be
redirected to Sub Screen 2, now
using key2 and Key3 increase or
decrease the blink speed and
Using Keyl set Blink ON\OFF

If the User Selects
ON mode then the
LED light Glow’s.
And if the wuser
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.

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
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indicates the present state of the device. Currently the AI430 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,

1) RTC
2) Keypad
3) Ignition

8.1.14.2 Module Navigation:

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. In the Power
Mode Test user can test the Stop mode functionality. This would enable the user to enter the low

power mode.

8.1.14.3Module Test Procedure:

Test Case

Description

Test Procedure

Expected Result

Stop Mode

Keypad

RTC

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

Using Keyl and Key2
navigate us to Stop Mode;
now by pressing Key3 will
set the device into Stop mode.

Click on any one of the key
then the system will turn on

The user need to set a
timer(After how long the
system has to restart) in the
configuration file and wait till

The running
functionality will be
kept on halt, and the
system will be set to
Stop mode i.c., system

will turn OFF
The device will be
activated back
The device will be

activated back
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Ignition

CAN

8.1.15 Camera

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

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 Camera module sample application is shown in the below screen,

Mode

Camera Test

e Y

X0

Display Settings

K1 : Mode

SP: MogeChange SP ; Change X0

LP : BACK

8.1.15.1

K2 : Camera Setting K3 !
SP:
L

Change WO

LP : Change Y0 Change HO

Module Description:

Camera Settings
WO

Camera Setting K3 :

sp g
LP : ENTER

The device will
activated back

The device will
activated back
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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.

8.1.15.2 Module Navigation:

To go to the Camera Test, from “Sample Application” screen, select Camera Test by using Keyl
and Key?2, 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:

1) FULL SCREEN _MODE _ON

2) RESIZE TO FULL SCREEN MODE ON

3) DISPLAY_AS ITIS MODE ON

4) MODE_OFF

The Camera Test Module provide two type of settings to the user:
1) Camera Setting: The camera setting involves four options, these options are given below:
a) XO : 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.
¢) 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.

2) Display Setting: The Display Setting involves four options, these options are given below:

a) X0 : Used to set the display resolution with respect to the x-axis.

b) YO : Used to set the display resolution with respect to the y-axis.

¢) VF : Used to display the captured image with respect to the vertical flip of the image
capture.

d) HF : Used to display the captured image with respect to the horizontal flip of the image
capture.

8.1.15.3 Key Description:

Key Description SP (Short Press) LP (Long Press)
Keyl Keyl is used for mode Short Press of the Long Press of the Keyl will
selection in the Keyl will leads the leads the user to the Previous
Camera Test. user to the mode mode.
change of the camera
setting.
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Key2

Key3

Key4

Key?2 is used to change
the Camera Setting
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
user to the Display
Setting.

Short Press of the
Key2 will allow the
user to change the
coordinates of the x-
axis.

Short Press of the
Key3 will allow the
user to change the
Height of the captured
image.

Short Press of the
Key4 will allow the
user to change the

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.

coordinates of the x
and y-axis of the
Display Setting.

8.1.15.4 Module Test Procedure:

Test Case

Description

Test Procedure

Expected Result

Full
Screen
Mode On

Resize to
Full
Screen
Mode On

This functionality is
used to enter into the
full screen mode.

This functionality is
used to resize the
screen to the full
screen mode.

Using SHORT PRESS Keyl,
User can set the Full Screen
Mode On.

Once the user enters the camera
test, user can set the camera
mode by using Short Press
keyl and can do the camera
setting by using the key?2 (Short
Press for X0) and (Short Press
for Y0) and camera setting for
Height of the captured image
(short press for HO) and camera

The current capture will
be displayed into the full
screen mode.

The current capture will
be resize to the full
screen mode.
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Display As This functionality is

It is Mode wused to display as it is

On mode which we have
used initially.

Mode Off | This functionality is
used to display the
inactive state of the
system.

8.1.16 EEPROM

The EEPROM module sample application is shown in the below screen,

setting for width (short press
for WO).

Once the user enter into the
Camera Test, user can set the
Display Mode by using Short
Press keyl and can do the
Display Setting by using the
key?2 (Short Press for X0) and
(Short Press for YO) and
change the display setting for
vertical flip of the captured
image (short press for HO) and
also can change the setting for
horizontal flip (short press for
WO0).

Using Key1 and Key2 navigate
us to Off mode; now by
pressing Key3 will set the
device to off mode.

The current capture will
be displayed in as it is

mode.

The current capture will

be displayed

mode.

in  Off
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EEPROM TEST

"EEPROM

+(Short press) GET DATA(Short press)
ENTER(Long press) BACK (Long press)

8.1.16.1 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.

8.1.16.2 Module Navigation:

To go to the EEPROM Test, from “Sample Application” screen select EEPROM Test by using
Keyl 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.

1) To write and store the data in EEPROM memory.

2) To read the stored data from EEPROM memory.
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Test Case

8.1.16.3 Module Test Procedure:

Description

Test Procedure

Expected Result

Write This functionality is

Mode used to write and store
the data into the
EEPROM memory.

Read This functionality is

Mode used to read the stored
data from the EEPROM
memory.

8.1.17 Watchdog

The watchdog module sample application is shown in the below screen,

=

WDS WDE  WO7

Using Keyl and Key2
navigates to Write Mode; now
by pressing Key3 will set the
device to the write mode.

Using Keyl and Key2
navigates to Read Mode; now
by pressing Key3 will set the
device to the read mode.

8.1.17.1 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 go to the config.h file to enable or disable any property on the Board.

The input data provided at
the place holder will be
stored at the EEPROM
memory.

User can read the data
stored at the EEPROM
memory.
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8.1.17.2 Module Navigation:

To go to the Watchdog Test, from “Sample Application” screen select Watchdog Test by using
Keyl and Key?2, after that enter into the Watchdog Test Screen by using Key3. The user can select
any watchdog (WDO0O — WD?9). In the Watchdog Test user can interact with the Watchdog module
for below functionality.

1) To enable/disable the watchdog functionality.
2) To feed the watchdog manually.

8.1.17.3 Module Test Procedure:

Test Case Description Test Procedure Expected Result
Watchdog This functionality is Using Keyl and Key2 Based on the selected
used to enable a navigates to Watchdog Watchdog, whatever the
property on  the Mode; now by pressing default state is available
system. Key3 will select the specific = (Enabled/Disabled) for the
Watchdog and see whether = specific watchdog, that will
it is enabled or disabled. be updated to the system.
Watchdog This functionality is Once the user select any Hardware will go into reset
Ping used to feed or refresh  watchdog from WDO0O to mode after a few seconds.
the task after every WD9 and hit stop ping, it
second. will stop the feeding.
8.1.18 BLE

8.1.18.1 Module Description:

The functionality is basically designed to establish a BLE connection between two devices and
send/receive data. As a communication example using Bluetooth connection between two devices,
developers can use BLE terminal to send commands and get acknowledgement on same screen.

8.1.18.2 Module Navigation:

To go to the BLE Test, from “Sample Application” by scrolling using Keyl 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 use button START SCANNING. Here the
user will find MAX device name advertised as “maxAlI12345678” as shown below.
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Users can connect one of these devices by select on the CONNECT option after that user will
press on ENTER to move to the SERVICE screen.
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In SERVICE Screen the user will find Service (0), select it will move to the characteristic screen
as shown below:

In the characteristic screen user will find Characteristic (0). Select it will move to BLE terminal
screen as shown below.
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User can interact with BLE module by selecting below options:

1) 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.

2) 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.

3) CLEAR LIST: To clear list box of commands sent and received

After START confirmed, Terminal will activate the following options:

Data By Common Identifier
Select Maodule

Data Layer ID

Buffer o

Data By Memary Address

Address LR Size nl

READ
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1) DB Variables: Shows a selection list to choose from available Data Layer DB
a) Data Layer ID: Position index of selected DB Variable
b) Buffer: Variable content to [Read]/[Write]

2) Data by Memory Address:

a) Address: Memory address to [Read] information
b) Size: Number of bytes to [Read] from memory

3) Generic Data to Send

a) This option is used to send any typed data HEX/ASCII to controller by pressing [Write],
format HEX is activated by checkbox, other case communication is ASCII

DB Variables

Buffer w

Data By Memory Addreas
Address 1011 Size

REAL

Generic Data to Send

Details of buffer contents format are full explained on USB Terminal section, so in case of need
it refer to this section for further details.

8.1.18.3Module Test Procedure:

Test Case Description

Test Procedure

Scan This functionality is User needs to Open the
used to search for a FastBLE Application in the

device to
connected.

be = Android device, click on

START SCANNING. User
will expect to detect a
maxAl 430 device named
“maxAll12345678”. Once it

Expected Result

Once the request packet
[Start] is received, system
will send the positive
response packet back to the
terminal to confirm that
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Write This functionality
allows the user to write
some data over the
BLE channel which
will be received by the

device.

Read This functionality is

used to read the data.

8.1.19 CAN

1s detected then we need to
click on [CONNECT]
option.

To establish a connection
between two devices, the
user needs to select [Enter]
to then [Start]
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.

8.1.19.1 Module Description:

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.

8.1.19.2 Module Navigation:

To go to CAN, from “Sample Application” screen navigate to CAN using Keyl and Key2, and
enter into CAN test Screen using Key3. In CAN test screen there are two blocks present they are:

1) CAN 0
2) CAN 1

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.
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8.1.19.3 Sub Screen:

Sub Screen_1: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 they are:

1) Send Pckt

2) Rx Pckt

CANO TESTING
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8.1.19.4 Module Test Procedure:

Test Case

Description

Test Procedure

Expected Result

CANO

CANI1

CAN State

Filter
Index/CAN
mode

This Functionality is
used to check the packet,
which was sent from the

externally connected
CAN analyzer.
This Functionality is

used to check the packet,
which was sent from the
externally connected
CAN analyzer.

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.

In the CAN test screen go to
CANO using keyl and Key?2
then enter the CANO Testing
screen using Key3. And
check the result

In the CAN test screen go to
CANI1 using keyl and Key2
then enter the CAN1 Testing
screen using Key3. And
check the result

When the user clicks on
Keyl for once then the CAN
state will be read.

When The user double clicks
on Keyl then the CAN state
will be updated.

The message packet
which was sent
from the CAN
analyzer will be
will be received at
the Rx Packet area
in string format

The message packet
which was sent
from the CAN
analyzer will be
will be received at
the Rx Packet area
in string format

The was  just
written as  an
example for 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 channel
1.
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CAN Baud rate | This functionality is used
to set the device Baud
rate

CAN Drive This functionality is used

Reset to reinitialize the
applicant.

CAN Reset This functionality is used
to set the device into
power down mode

8.1.20 J1939

8.1.20.1 Module Description:

When The user clicks on
Keyl for three times, then
The CAN Baud rate function
will be updated.

When The user clicks on
Keyl 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.

The user can check
if the CAN 1
baudrate is updated
to 250K.

The user can check
this update on the
DB variable

The user can check
this update on the
DB variable

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.

8.1.20.2Module Navigation:

To go to JI939 functionality, from “Sample Application” screen navigate to J1939 using Keyl and
Key?2, later enter into J1939 screen using Key3.In J1939 test screen there are different PGN present

they are:
1) EngFuelDeliveryPresss
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2) EngineOilLevel
3) EngineOilPressure
4) Coolant Pressure

There are three Diagnosis message available they are:
1) DMI1
2) DM2
3) DM3

J1939 TESTING

S
EngFueiDeliveryPress 0

EngineCilLevel

'. EngineOiiPressure

Coolant Pressure

8.1.20.3 Module Test Procedure:

Test Case Description Test Procedure Expected Result

DM1, DM2, DM3 DM as in
Diagnosis DM

The SDK will start
capturing the

User can set any of the one
using Keyl and

message are
provided for the
user to send
messages to the
database through
CAN

Key3(For example DM1)to
enable the SDK to capture
diagnostic message to the
database through CAN

diagnostic message
that’s enabled and
this can be viewed
in DB.
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EngFuelDeliveryPress = This functionality

EngineOilLevel

EngineOilPressure

Coolant Pressure

is used to
provided data
about the Engine
Fuel

This functionality
is used to
provided data
about the engine
Oil level

This functionality
1S used to
provided data
about the Oil
Pressure

This functionality
18 used to
provided data
about the coolant
pressure

8.1.21 Throughput

8.1.21.1 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

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 PNG values

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 PNG values

The Fuel delivery
pressure value will
be displayed on the
specified space in
the UL

.The Oil level value
will be displayed
on the specified
space in the UI.

The Oil pressure
value will be
displayed on the
specified space in
the UL

The Coolant
pressure value will
be displayed on the
specified space in
the UL
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8.1.21.2Module 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:

1KEVPAD_TASK

2.D80_TASK
1O TASK

4 FOWERMODE_TASK -]

SLIGHT_SENSOR_TAsK (6993
S.WARNINGLIGHT_TASK 7
718D _T

12.RTC_TASK
13.5W_TIMER_TASK
14, CAMERA_TASK

||| R5.EEPROM_TASK
18.WATCHDOG TASK

238

254771 21

30 1

8.1.21.3Module Test Procedure:

Test Case

Description

Test Procedure

Expected Result

Absolute Time

Percentage Time

This functionality gives
the total 'time' that the task
has been executing (the
total time that the task has

been in the Running
state). It is up to the user
to select a suitable time
base for their application.
This functionality will
provide essentially the
same information but as a
percentage of the total
processing time rather
than as an absolute time.

This functionality is designed
to constantly update the
Absolute Time used by the
individual module in the UI
without any intervention from
the user.

This functionality is designed
to constantly update the
Absolute Time used by the
individual module in the Ul

Absolute time will
be constantly
updated

Percentage will be
constantly updated
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without any intervention from
the user.

8.2 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.

8.2.1 Difference between Sample Application and Demo Application

The Sample Application was written to help the AI430 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 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.

8.2.2 Panel Button Functionality

Initially when the device is turned ON, the main interface is displayed which would be the screenl,
now to shift from one screen to another screen and to interact with each screen the below keys are
available,

Block Function Key press Description
Name instructions
Kevl Back Short Press | This key is used to go back to the previous
Y screen.
Inc++ Short Press | This key is used to increment the value of a
Key2 .
specific module
Key2 SET Long Press | This key is used to update the changes
Dec-- Short Press | This key is used to decrement the value of a
Key3 .
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

8.2.3 Demo App Screen 1

The below display is the integrated UI screen from which the user can verify the following
software modules.

1) J1939

2) RTC

3) Configurable Inputs
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4) Light Sensor

8.2.3.1 Screen 1 Description:

Screen-1 can be explained by dividing the screen into two 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

12:05:56 AM

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.

8.2.3.2 Screen 1 Test procedure:
Module Screen Description Test Procedure Results Range

Name Sections

The light sensor Project light The shaded
module is basically externally on to the region in the
Light Sensor | Light designed to test the light sensor which is Circle progress 0-4914
Sensor | jght intensity which present at the bottom Which is present
is observed by right of the hardware & the light
providing  external and check the results = S¢S0t will

. . increases or
light to the light
1eht on o 'e 1g. decreases based
sensor which is

on the intensit
present on the bottom of light. ’

right corner of the
device
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RTC Time
Configurable Voltage
Input Input 1
J1939 Engine
Speed

This is the real time
clock value which
will be displayed on
the top right corner
of screen.

The  Configurable
input are basically
designed to read the
latest Configurable
Input values and to
configure the various
input channels. The
channels which are

available for
configuring are
voltage, current,
resistance,  digital

STB, digital STG,
resistance, and
frequency.

This functionality is
used to update the
engine Speed based

on J1939 which gets
updated through
CAN

8.2.4 Demo App Screen 2

There is no specific
test, rather the time
will be updated based
on the real time data

Connect our device
with external device
and later check the
results

When the system is
connected to an
external device via

CAN, the CAN
channel will send the
speed details to

J1939 and that value
will be updated on
the Ul without any
intervention from the
user.

The current time
will be displayed
on the Digital
clock

Whatever
voltage value is
present in the
external device
that will be
updated on the
Image progress
block and the
shaded portion
will increase or
decrease
accordingly

The gauge value
varies based on
the speed of the
system.

The below display is the integrated Ul screen from which the user can verify the following

software modules.

8.2.4.1 Screen 2 Descriptions:

Screen-2 consists of four modules which are mentioned below:

(1) LCD
(2) Configurable Input
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(3) Digital Output
(4) Ignition Indication

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.

In the above screen, the user can see Output block which has two functionality one is for High
Side and the other is for Low Side, in this both we have ON and OFF options. Next is the LCD
brightness which has a slider that is used to show the brightness level. Next to LDC brightness is
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.
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8.2.4.2 Screen 2 Test Procedure:
Module Screen Description Test Procedure Expected | Units
Name Sessions Result
The digital output | High Side:- User | The High -
comprises of two | can probe the digital | Side
Digital Output | pin values which is | output pins by | functionality
Output HIGH = side and | verifying  whether | present  in
LOW side, these | the Digjtal Output | the Output
pins  decide the | piop in should be 1 | block will be
vEImS i (113 O and Digital Output | Turned ON
The value ! low Pin should be 0
indicates the HIGH . i
Sidle widl w0 U§ercapnaV1gateto
indicates the LOW | High side by long
side. pressing Key2 and
set it using
Key3(long press)
Low Side:- User | The Low -
can probe the digital | Side
output pin to by | functionality
verifying the Digital | present in
Output High pin | the Output
should be 0 and | block will be
Digital Output low | Turned ON
Pin  should be
1.User can navigate
to Low side by long
pressing Key2 and
set it using
Key3(long press)
LCD LCD The LCD brightness | User can increase | The Slider,| O0-
Brightness | module determines | and decrease the | slides 100
the brightness of the | LCD brightness | depending
screen, it ranges | using Key2 (Short |up on the
from (0-100) and | Press) and key3 | brightness
depending upon the | (Short Press). And
user convenience | set the final LCD
the LCD brightness | brightness  using
can be increased or | Key3(long press)
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decreased between
the provided range.

Configurable
Input

Input

The configurable | User can configure | The value of
input is designed to | each property for a | the digital
configure  various | particular channel | input will be | 0-5
input channels. It is | and then view the | updated on
used to update the | 4a45 in the adjacent | the GUI
latest  configurable | .0, counter.
input values based
upon the previously | Digital:- User can
configured channel | configure the
properties. The | Digital property for
different All to AI5 channel
configurable inputs Using Key2(Short
that are currently
available are press) and
Digital, resistance, EE{Eh prgss)
current and and set the spec1.ﬁc
frequency. Al  value using
Key3
Resistance: - User | The value of | Ohm’s
can configure the the
resistance property | Resistance
for AIl to AIS5 | input will be
channel Using | updated on
Key2(Short press) | the GUI
and Key3(Short | counter.
press) and set the
specific Al value
using Key3
Frequency: - User | The counter | Hz
can configure the value of the
frequency property | frequency
for AIl to AIS | input will be
channel Using | updated
Key2(Short press)
and Key3(Short
press) and set the
specific Al value
using Key3
Current:- User can | The counter | Amp

set the Current only

value of the
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for AI6 which is set | Current

by default. input will be
updated
Power Ignition | The power monitor | User can navigate | The Ignition -
Monitor Indication | comprises the | the Ignition | will switch
indicator mode | ON/OFF. modes  to
which provides two ON/OFF
basic functionalities based  on
ON/OFF mode. Power
When the indicator .
Monitor.

is turned ON the
power monitor is
enabled and when it
is turned OFF the

power monitor is
disabled.

8.2.5 Demo App screen 3

The below display is the integrated Ul screen from which the user can select the following
software modules.

1) Warning Lights

2) CAN

8.2.5.1 Screen 3 Descriptions:

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:

1) ON/OFF

2) BLINK

And also, the second half consist of CAN functionality.

onann..
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8.2.5.2 Screen 3 Test Procedure:

Module
Name

Screen
Sessions

Description

Test Procedure

Range

Warning
Light

Warning
Light

The warning light module is
used to provide warning
signals form the device.
There are a total of 20
warning signals available in
our device which are from
WI1 to WI20.

User can switch to one
warning light to next
warning light by long

pressing of Key-2. Also,
user can navigate the
warning light to different
state by long pressing of the
Key-3.

User can turn OFF/ON a
particular warning Light by
short pressing of Key -2.

User can Increase/
Decrease blinking count of
a particular warning light.
User can increase the
blinking count to 65535 by
short pressing of Key-2 and
to decrease the blinking
count up to 0 by long
pressing of Key-2.

The specific
warning
light which
is being
selected
will glow or
blink
accordingly.

CAN

CAN

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.

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
warning light ON/OFF
functionality with the help
of CAN analyzer terminal
by changing the PGN
value.

The
warning
lights  will
glow based
on the
signals sent
from CAN

8.2.6 Demo App Screen 4
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The below display is the integrated Ul screen from which the user can select the following software

modules.
1) Camera

8.2.6.1 Screen 4 Descriptions:

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 functionality namely:

Flip VERT(Flip Vertical)
Flip HOR(Flip Horizontal)

8.2.6.2 Screen 4 Test procedure:

Module Screen
Name Section
Camera  Camera

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

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.

Flip Vertical

Flip Horizontal

Test Procedure Expected Results

In the display which
is available on the
screen will show
the video that is
captured by the
externally attached
camera.
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Flip FLIP | This functionality is When the user selects The Video will be
vertical VERT | used to flip the Video | the vertical flip state by  flipped vertically
into vertical angle using Key-2
(SEL.NEXT)  video
will be flipped vertical.
Flip FLIP  This functionality is When the user selects The Video will be
Horizontal HOR  used to flip the Video | the vertical flip state by = flipped
into Horizontal angle | using Key-2 Horizontally.

(SEL.NEXT)  video
will be flipped
horizontally.

8.2.7 Demo App Screen 5

The below display is the integrated Ul screen from which the user can select the following software
modules.

1) SW Timer
2) EEPROM
3) Power mode

8.2.7.1 Screen 5 Descriptions:

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:

(1) Increase Timeout
(2) Decrease Timeout
(3) 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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8.2.7.2 Screen 5 Test procedure:

Screen  Functionality Description

Expected

Section

Test Procedure

Result

decrease the
timeout value

Software SW Increase The software  User can increase Time out
Timer Timer Timeout timer isused  the timeout value value will be

to set timeout by short pressing increased and
value for the  of the key-2(Short displayed
device Press). under
software. Current
Where timeout
increase
timeout is
used to
increase the
time out
value

Software SW Decrease The software | User can decrease = Time out

Timer Timer Timeout timer isused  the timeout value value will be

to set timeout = by short pressing @ decreased
value for the | the key-3. and displayed
device under
software. Current
Where timeout
decrease
timeout is
used to
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Software SW Current
Timer Timer Timeout
EEPROM EEPROM Timeout
Counter
Power Power Stop Mode
Mode mode

The software
timer is used
to set timeout
value for the
device
software.
where current
timeout is
used to show
the current
timeout value
EEPROM
stores the
software
timer data
and the same
can be read
back.

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.

The current value
is auto generated
based on the
increment or
decrement
operation
performed by the
user.

The timeout
counter value will
be directly
fetched form the
EEPROM
database  which
will be dependent
on the Software
timeout.

User can set the
power mode as
STOP by long
pressing of the
key-3 the board
will switch to the
reset mode.

User can come
back to the wake-
up state by using
any one of the
wake-up sources.
They are:

e Keypad
e RTC
e I[gnition
e CAN

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
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9 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 supported by the SDK
2) Direct Memory location Read.

In this section we will walk you through the BLE App screens and how to use the functionalities
of the BLE App.

9.1.1 Scan Screen

Install the .apk file into your Android Mobile. After installation, open the App. The app home
screen is shown as below.

Press the Start Scanning button. The list of maximatecc AI430 devices available will be displayed
on the screen as shown below.

If Bluetooth is turned OFF on your mobile phone you will get a notification to turn on Bluetooth
and location before using the BLE functionality.

Once the scanning starts you will see the below screen with the list of devices.
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9.1.2 Connect Screen

Press the “Connect” button” to connect to the maxAlI 430 device. Once the device is connected,
“Connected” button status will be shown. Press the enter button to go to the next screen. To
disconnect the device 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

next screen. Press the service UUID on the list and it will move to the next screen.
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The screen below shows the characteristic UUID on the list. Press the characteristics on the list
and it will move to the GUI Screen to communicate with the device.

9.1.3 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.
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Data By Common Identifier

Select Module
Al

Data Layer ID

Buffer o

Data By Memary Address

Address LR Size nl

READ

9.1.4 Read/Write DB Variable Screen

The screen section marked in RED shows the Terminal for RX/TX communications of the DB
variables. The screen marked in BLUE shows the Read/Write DB Variable Screen.

Data By Commen Identifier
Select Module

Data By Memaory Address

Address 1071 Size a3

READ

To read the data from the AI430 SDK DB, select the appropriate SDK module for accessing the
module’s DB variables on the dropdown list. Select the DB variables in the DB dropdown list.

Please click the READ Button for the selected DB variable. 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.

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.
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Please see the below screen, Warning Light module is selected.

Data By Common Identifier
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In the Warning light module, the Warning light 19 State DB variable is selected. This variable as
defined in the section 6.5.6 is used to turn on the Warning light.

Once the DB variable is selected, the appropriate DB field ID value will be displayed in the Data
Layer ID text box available in the area marked by “Data by Common Identifier”.

Data By Common Identifier
Select Module
£l

Data Layer ID

To enable the warning light type 1 in the Buffer text box and hit the write button. The value gets
written to the Data base in the AI430 module and the warning light 19 turns ON. Please see the
below device screen shot which shows the warning light is ON.

P

Inpith 1918

-‘hrnu:if.* @I!-

gt

9.1.5 Read/Write by Memory Address Screen
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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.

Data Layer ID [T}

Data By Memory Address
Address 1ot Size

A

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. Click the READ Button 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, if we want to read 3 bytes from the address 0x30000000, we will update the address
and size as shown below and then click read. The result can be got from the TX/RX area.

Data Layer 1D

Buffer

Generic Dala to Send
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The first 4 bytes in the Tx/Rx data carries the header field and the 5™ byte in each variable
represents the request packet. The next few bytes represent the Data, the last byte denotes the
checksum value.

Tx : 80 60 {106 23 30 00 00 00 03 2d
RX : 80 60 f1 04 63 64 2e 9¢ 68 00

Please see the below screen which shows that the value at memory location 0x30000000 is “64 2e
9¢” as received in our response packet above.

9.1.6 Generic Data to send

The screen marked by black shows the Generic Data to send section where any generic BLE hex
data can be sent to the device.
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Data Layer ID

Buffer ol

For example , we will send a hex data to the BLE device .
TX : 806051 06504149 343330

The first 4 bytes are header , the next is the request packet followed by the data.

3 LIBHT_ 01 _STATE

Drata Layer 1D oot

Buffer

Data By Memory Address

Address 1007 Size

When this data has been received by the maxAl 430, it is translated to text and then displayed in
the UI by the Bluetooth App as shown in the below image by converting this value into a string
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8.1.7 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 below image.
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