
  

Module 11 – Clocked ADC with output stream –
 Whole picture

Timer0_A0 ISR
Start ADC sample on ADC CH1

ADC ISR 
Create Output String of ADC Value
Start TX-IE

TX ISR 
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)
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Develop incrementally – 
4 programs
Each one builds on the other
Start simple
Each one increases complexity

● RT_ADC1 – Print alphabet, 10 char/second
● RT_ADC2 – Output fixed string use TX Interrupt
● RT_ADC3 – Output strings with varying content – Sprintf
● RT_ADC4- Put whole thing together 

TA0 Interrupt – Start ADC
ADC Interrupt – Create output string and start Transmit
TX Interrupt – Output until End-of-String



  

RT_ADC1 – Print alphabet, 10 chars/second
SetUp:

GPIO - Enable RED LED
Clock System – MCLK & SMCLK = 1 MHz
Timer0 - CCR0 set to 10/second
UART – 9600 Baud, No Parity, 1 Stop Bit

Loop: 
Interrupt Enable, Low Power Mode 0

Timer0_A0_Interrupt:
Putchar and increment character value (timerValue)
Toggle RED LED
If (End of alphabet) Print CR, LF

Putchar:
poll until TX is empty then output char
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1   Stop watchdog timer
2   Configure GPIO Setup
3   Disable the GPIO power-on default
4   Clock System Setup
5   set BAUD rate
6   Timer0_A3 Setup
7   Go to sleep
8   Timer A0 ISR: print alphabet 10 /second
9   putchar: output single char

RT_ADC1
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RT_ADC2 – Print fixed string 10/second with TXISR
SetUp:

GPIO - Enable RED LED
Clock System – MCLK & SMCLK = 1 MHz
Timer0 - CCR0 set to 10/second
UART Setup – 9600 Baud, No Parity, 1 Stop Bit

Loop: Sleep - Interrupt Enable, Low Power Mode 0

Timer0_A0_Interrupt:
Toggle RED LED
UARTPutString – Send whole string to TX

UARTPutString: 
TxPtr = String Location
Load first TX char and TXIE

USCI_A0_ISR:
IF(TxPtr points to EOS) Turn TXIE off
ELSE Output TX char and Increment TxPtr
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1   Stop watchdog timer
2   Configure GPIO Setup
3   Disable the GPIO power-on default
4   Clock System Setup
5   set BAUD rate
6   Timer0_A3 Setup: 10/sec
7   Go to sleep
8   Timer A0 ISR: Start string print
9   USCI_A0_ISR: If EOS, Turn off TXIE
                 else, output next char
10  Load Char & Set TXIE

RT_ADC2
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Stop – End of String
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RT_ADC3 – Sprint create string Values  10/second 
SetUp:

GPIO - Enable RED LED
Clock System – MCLK & SMCLK = 1 MHz
Timer0 - CCR0 set to 10/second
UART Setup – 9600 Baud, No Parity, 1 Stop Bit

Loop: Sleep - Interrupt Enable, Low Power Mode 0

Timer0_A0_Interrupt:
Toggle RED LED
Sprintf OutStr & Count value
UARTPutString – Send whole string to TX

UARTPutString: 
TxPtr = String Location
Load first TX char and TXIE

USCI_A0_ISR:
IF(TxPtr points to EOS) Turn TXIE off
ELSE Output TX char and Increment TxPtr
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1   Stop watchdog timer
2   Configure GPIO Setup
3   Disable the GPIO power-on default
4   Clock System Setup
5   set BAUD rate
6   Timer0_A3 Setup: 10/sec
7   Go to sleep
8   Timer A0 ISR: Sprintf to OutStr
                  Start string print
9   USCI_A0_ISR: If EOS, Turn off TXIE
                 else, output next char
10  Load Char & Set TXIE
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RT_ADC4 – Sprint ADC Values  10/second 
SetUp:

GPIO - Enable RED LED
Clock System – MCLK & SMCLK = 1 MHz
ADC Setup – 10 Bits, CH1, Interrupt when complete
Timer0 - CCR0 set to 10/second
UART Setup – 9600 Baud, No Parity, 1 Stop Bit

Loop: Sleep - Interrupt Enable, Low Power Mode 0

Timer0_A0_Interrupt:
Toggle RED LED
Start ADC Conversion

UARTPutString: 
TxPtr = String Location
Load first TX char and TXIE

USCI_A0_ISR:
IF(TxPtr points to EOS) Turn TXIE off
ELSE Output TX char and Increment TxPtr

ADC_ISR:
Sprintf OutStr of ADC_Result
UARTPutString – TX whole string
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1   Stop watchdog timer
2   Configure GPIO Setup
3   Disable the GPIO power-on default
4   Clock System Setup
5   set BAUD rate
6   ADC setup: CH1 & ADCIE
7   Timer0_A3 Setup: 10/sec
8   Go to sleep
9   Timer A0 ISR: Begin conversion
10   USCI_A0_ISR: If EOS, Turn off TXIE
                 else, output next char  
11  ADC ISR: Sprintf ADC_RESULT UARTPutString
12  UARTPutString: Load Char & Set TXIE

RT_ADC4
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End of Conversion
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