
Lab 3 - Blink
CSCE 4114 – Embedded Systems – Fall 2019

Tasks: You must complete the following tasks during the lab session:

1. Solder the pin headers onto the MSP432 explorer board, answer question 1

2. Open Code Composer Studio

3. Create a new project (File->New->New CCS Project)

4. Select the Target as “MSP432P401R”

5. Set the Project Name as Blinky

6. Use the “Empty Project (with main.c)” Template

7. In the project that is generated, you should see a main.c file that currently has a single
line of code in the main function. This code stops the watchdog timer, which can be
used as a reset function if you don’t stop it. In this case, leave that line alone

8. Set up Port 1 Pin 1 as output using P1 ->DIR |= 0x01

9. Turn on the LED by setting Port 1 Pin 1 to high (P1 ->OUT |= 0x01)

10. Create a never-ending while loop (while(1))

11. Inside that while loop, we will want to toggle the LED (P1 ->OUT ∧= 0x01)

12. Compile and run the code, Notice what the LED does, answer questions 2-4

13. Now we need to slow down execution by creating a sleep() function. Create a sleep(int
ms) function either above main, or below main with a prototype above main(). For
the body of the function, just put no operation(); This will run a single no-op in
the function. Call that function in the while loop with a parameter of 100ms, compile
and run, then answer question 5.

14. In order to slow down the operation, we need to know the operating frequency of the
MSP432. Open system msp432p401r.c and look at line 71. The SYSTEM CLOCK is
defined at 3MHz. To delay 1ms, we would need to use 3,000 clock cycles. Make a for
loop in your sleep function that calls no operation() 3000 times. Compile and run
the code. Answer questions 6-8

15. Place a breakpoint in the sleep function. When execution stops at the breakpoint, open
the disassembly by clicking View->Disassembly. Look at the operations in the assem-
bly code to determine how many clock cycles each loop actually takes. Use the ARM
Cortex-M4 instruction set to reference the number of cycles per instruction (http://
infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0439b/CHDDIGAC.html),
divide the number of loops by this number, recompile and run, and answer question 9.



Lab Questions: Answer each of the following questions to the best of your ability. Use
the C manual, online class or reference resources, or the TA to assist if you do not know the
answer. Write these into a text document, and the TA must check off completion before you
leave lab.

1. What did you learn about soldering?

2. Why are we using bitwise or/and/xor assignments instead of full assignments?

3. Why does setting Port1 Pin1 high turn on the LED?

4. Why does toggling that port in the while loop not make the LED appear to turn
on/off?

5. Why can’t you write the whole sleep function below main()?

6. Why do you need to use 3000 clock cycles to delay 1ms? How would that change is
SYSTEM CLOCK changes?

7. Building on question 6, why does the LED appear to be blinking less often than every
1/10th of a second?

8. How can we determine how many loops we will need to make?

9. Now that you have a working sleep function, what do you think some limitations of
that function are? Can you do other things during the sleep? How precise is that
sleep function? What would be the advantage of potentially making this function an
“inline” function?



Lab Report: For the report, create a document with:

• A coversheet that has your name, ID, and lab section

• The answers to all 9 questions

• The final code after task 10

These documents should be uploaded through Blackboard to the TA before the beginning
of the next lab. Documents turned in after this deadline are subject to the course late policy.


