MSP HOUSEKEEPING MCUs




Hardware Needed for this Example Code

Materials —

« MSP430FR2433 ‘
LaunchPad MSP-EXP430FR2433
Development K|t le4J:PZ4< Lmhm ~t)—'\

« 7-Segment LED Display y
(2-digit, common-anode L s
used for this example) S :

» Breadboard (optional)
* Jumper wires (optional)

* Resistors (optional)
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System Overview and Hardware Connections

Backchannel USB-
to-UART

Series resistors

3.3V

'l
§

8
=
=

P1.4 UART TX
P1.5 UART RX

3.3V

P1.0 @ ® <GND|
P15 @
PL4 @®
PLL6 @
PLL7 @
P2.4 @
P2.7 @
4 PL.3 @

PLL2 ®
10

Series resistors
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Example Code Flow

Init.

==

Main

Start

A

Standalone Example

PORT2

I

Clear timer, wait for start

Clock initialization
ACLK = 32kHz, MCLK = SMCLK = 1MHz

¥

Start timer, is running

Y

Stop timer, wait for start or
clear

Port initialization
Set P1.4 = TX, P1.5 = TX (UART)
Set P2.3, P2.7 as inputs w/ interrupts
Set all other pins as output low

Y

Timer_A initialization
Set timer clock to ACLK = 32.678kHz
TimerO_AO compare value = 0.1s

Return

TIMERO_AO

I

b

LPMO

Increment compare value by 0.1s

Increment ones/tenths digits

Output ones/tenths digits to 7-seg disp

!

Return

GUI Commands

Stopwatch

I

| Start/stop or clear stopwatch |

|

Output time to display |

Number Display

| Set ones/tenths digit |

v

Output number to

display |

LED Toggle

Click on LED button |

'

Toggle individual

LEDs |
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Example Code Flow

Main

Start

A

Standalone Example

PORT2

I

Clear timer, wait for start

Clock initialization
ACLK = 32kHz, MCLK = SMCLK = 1MHz

¥

Start timer, is running

Y

Stop timer, wait for start or
clear

Port initialization
Set P1.4 = TX, P1.5 = TX (UART)
Set P2.3, P2.7 as inputs w/ interrupts
Set all other pins as output low

Y

Timer_A initialization
Set timer clock to ACLK = 32.678kHz
TimerO_AO compare value = 0.1s

Return

TIMERO_AO

I

Low-power mode { LPMO

b

Increment compare value by 0.1s

Increment ones/tenths digits

Output ones/tenths digits to 7-seg disp

!

Return

GUI Commands

Stopwatch

I

| Start/stop or clear stopwatch |

|

Output time to display |

Number Display

| Set ones/tenths digit |

v

Output number to

display |

LED Toggle

Click on LED button |

'

Toggle individual

LEDs |
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Example Code Flow

Main Standalone Example GUI Commands
PORTZ2_ISR
Start PORT2 Stopwatch
| | Clear timer, wait for start | | Start/stop or clear stopwatch |
Clock initialization | Start timer, is running | | Output time to display |

ACLK = 32kHz, MCLK = SMCLK = 1MHz

Stop timer, wait for start or

clear
A
Number Display
Port initialization Return
Set P1.4 = TX, P15 = TX (UART) etu _
Set P2.3, P2.7 as inputs w/ interrupts | Set ones/tenths digit |
Set all other pins as output low L
| Output number to display |
\ TIMERO_AO
Timer_A initialization i
Set timer clock to ACLK = 32.678kHz |
Timer0_AO compare value = 0.1s Increment compare value by 0.1s LED Toggle
Increment ones/tenths digits

L Output ones/tenths digits to 7-seg disp | Click on LED button |

LPMO i L

| Toggle individual LEDs |

Return
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Example Code Flow

Main Standalone Example GUI Commands
Start PORT2 Stopwatch
| | Clear timer, wait for start | | Start/stop or clear stopwatch |
Clock initialization | Start timer, is running | | Output time to display |

ACLK = 32kHz, MCLK = SMCLK = 1MHz

Stop timer, wait for start or

clear
Y
Number Display
Port initialization Return
Set P1.4 =TX, P1.5 = TX (UART)
Set P2.3, P2.7 as inputs w/ interrupts | Set ones/tenths digit |
Set all other pins as output low TIMERO AO ISR L
| Output number to display |
: TIMERO_AO

Increment compare value by 0.1s LED Toggle

Increment ones/tenths digits
Output ones/tenths digits to 7-seg disp | Click on LED button |

! |

| Toggle individual LEDs |

Timer_A initialization
Set timer clock to ACLK = 32.678kHz
TimerO_AO compare value = 0.1s

b

LPMO

Return
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Example Code Flow

Main

Start

A

Clock initialization
ACLK = 32kHz, MCLK = SMCLK = 1MHz

Y

Port initialization
Set P1.4 = TX, P1.5 = TX (UART)
Set P2.3, P2.7 as inputs w/ interrupts
Set all other pins as output low

Y

Timer_A initialization
Set timer clock to ACLK = 32.678kHz
TimerO_AO compare value = 0.1s

b

LPMO

Standalone Example

PORT2

I

| Clear timer, wait for start |

¥

| Start timer, is running |

Stop timer, wait for start or
clear

Return

TIMERO_AO

I

Increment compare value by 0.1s
Increment ones/tenths digits
Output ones/tenths digits to 7-seg disp

!

Return

GUI Commands

Stopwatch

I

| Start/stop or clear stopwatch | = Sto pwatCh

|

Output time to display |

Number Display

| Set ones/tenths digit | | Number
I Display
| Output number to display |
| Click on LED button | . LED
I Toggle

Toggle individual

LEDs |
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Thanks for wvatch'ing!

MSP430FR2433: https://www.ti.com/product/MSP430FR2433
MSP430FR2433 LaunchPad: https://mww.ti.com/tool/MSP-EXP430FR2433
7-Segment LED Stopwatch App Brief: https://mww.ti.com/lit/pdf/slaa999
7-Segment LED Stopwatch Code Example: https://dev.ti.com/tirex

GUI Composer: https://dev.ti.com/gc/
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