
  

M12 - Peripheral Interrupts as Tasks and code Building Blocks



  

MSP430FR2433 
Sections reviewed:
Software Building Blocks

GPIO
Clock System
Timer

Count
Compare
Capture
PWM

UART
ADC I & II

Peripheral Interrupt Tasks



  

Each one of these Building Blocks is presented

as an interrupt TASK to be used by placing the CPU 

into Low Power Standby and waiting for an interrupt to occur

Interrupt Tasks – wake up from Low Power Mode



  

TASKS - each peripheral interrupt TASK has similar structure for coding

SETUP

Begin, Start, Trigger
or Enable

ISR - Action

Event



  
https://courses.cs.washington.edu/courses/cse466/12au/calendar/03-Interrupts-posted.pdf

Interrupt Task Event



  

Interrupt Task Action



  

TASK SETUP – control register bit settings



  

TASK SETUP - vector



  

TASK ISR – code



  

TASK ISR  - ACTIONS



  

TASK ISR - reti



  

Begin
● Load Tx Buffer
Start
● Start timer
Trigger
● Push the button
Enable
● Turn on Peripheral IE
● Load the Mouse Trap

TASK ENABLE



  

TASK EVENT
GPIO
● Push Button
● Mouse eats cheese

Timer
● TA0 Overflow
● CCRx Equal
● CCRx Capture

UART
● TX Empty
● RX Full

ADC
● Conversion Done



  

TASKS - each peripheral interrupt TASK has similar structure for coding

SETUP

Begin, Start, Trigger
or Enable

ISR - Action

Event



  
http://web.eng.fiu.edu/watsonh/IntroMicros/M3-GPIO/sketch_ButtonISR.ino

SETUP

Enable

ISR

Event:
Push the Button

Example TASK - M3-GPIO: Interrupt on Push the Button



  

GPIO TASK: Configure RED LED on GPIO:   No ISR

Clock System TASK: Configure  – 1MHz MCLK, SMCLK, & ACLK 32768Hz: No ISR

M11 – Clocked ADC Example: sketch_RT_ADC4Exam.ino

SETUP:
Line 14

SETUP:
Lines 19-30



  

Timer0_A3 TASK:  Interrupt 10 times per second
SETUP:
Lines 42-46

ENABLE:
Line 47

ISR: CCR0
Lines 54-58
Action:
Start ADC

Event:
 TA0 == CCR0



  

ADC TASK:  Conversion 10/second (Triggered by Timer0_A3) SETUP:
Lines 35-39

ENABLE:
Line 40

EVENT:
Line 57ISR: next slide



  

ISR: ADC Conversion complete
Lines 83-108

Action:
Create output string
Start string output

 ADC TASK: Conversion 10/second (Triggered by Timer0_A3)



  

UART Task: Print output string of ADC Value (10/second)

SETUP:
Lines 110-119

ENABLE:
Lines 121-126
Output First Char

EVENT: 
New string created fromADC value

ISR next slide



  

ISR: 
TXBUF is empty
Lines 60-81

Action:
Load next char
or
Stop if EOS (end-of-string) 

UART Task: Print output string of ADC Value (10/second)



  



  

Module 11 – Clocked ADC with output stream –
 Whole picture – Helicopter View

Timer0_A0 ISR:  TA0==CCR0 (10/sec)
Start ADC sample on ADC CH1

ADC ISR: Conversion completed
Create Output String of ADC Value
Start TX-IE

TX ISR: TXBUF empty 
Get next char
End-Of-String?

No – RETI
Yes- Turn off TX-IE

SetUp: 
Init  CLK, Timer0_A3,  ADC, UART

Loop:
Enable Interrupts, Low Power Mode (Standby)

Task: 1

Task: 2

Task: 3



  

Tasks - each interrupt has common building blocks structure for coding

SETUP

Begin, Start, Trigger
or Enable

ISR Action

Event

New Perspective:  Develop a view of code sections as building blocks
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