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Session Overview

• Components

• Project Organization

• Api’s and HAL’s

• Accessing Flash

• Linker Files

• Command Parsing

• Watchdog Timers
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Bootloader Development

• What is needed for a test application?
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Bootloader Components
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Application Components
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Project Organization
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API’s

• Purpose – simplify application programming 
by abstracting the application into black 
boxes.  

• Critical to creating reusable software

• Defines a common interface that can be used 
from one project to the next

7



Presented by:

© 2015 Jacob Beningo

All Rights Reserved

Creating a HAL

• Steps to develop a HAL for the peripheral

– Review the microcontroller peripheral

– Identify peripheral features

• Identify common MCU elements

• Identify non-standard MCU elements

– Design and Create the API Interface

– Create stubs and documentation templates

– Implement for Target processor(s)

– Test

– Repeat for next peripheral
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Example HAL Interface

9



Presented by:

© 2015 Jacob Beningo

All Rights Reserved

Setting up the linker
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Setting up the linker
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Accessing Flash

• What mode?

– Bit

– Page

– sector
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• What should the API 
look like?
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Accessing Flash
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Accessing Flash
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Command Parsing
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Command Parsing
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Handling the Watchdog

• Must be enabled

– Why?

• Integrate into the 
application

• May be windowed

• Set period for the 
application 
appropriately
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Resetting the System
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• How to reset the system
– Watchdog timer

• Infinite loop

• Illegal write to register

• Soft reset command

– Manual software reset

– Notify user to power cycle

void Wdt_Reset(void)

{

/* Enter an invalid key to force reset */

SWT.SR.R = 0x0000FFFF;

}
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Additional Resources
• Download Course Material for

– Updated C Doxygen Templates (Sept 2015)

– Example source code

– Bootloader White Paper

– Templates

• Microcontroller API Standard

• EDN Embedded Basics Articles

• Embedded Bytes Newsletter

From www.beningo.com under

- Blog and Articles > Software Techniques > CEC Bootloader 
Design for MCUs

http://www.beningo.com/
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