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LAB 2 REPORT  

Arpad Voros – aavoros@ncsu.edu - ECE 560 

SYSTEM ARCHITECTURE ANALYSIS 

HARDWARE 

1. Peripherals (other than UART0 and ADC0): 

a. System Integration Module, SIM (enabling clocks to UART0, Ports A, B, & D) 

b. Ports A, B, D 

c. General Purpose Input/Output, GPIO 

d. Power Management Controller, PMC 

2. It seems that the ADC is being polled from main. 

3. There doesn’t seem to be any _IRQHandler functions in the source code. 

4. There doesn’t seem to be any peripherals that generate control signals for other peripherals in 

this program. 

SOFTWARE 

5. There is currently no explicit scheduler or kernel  used to schedule the processors time. The 

system currently just relies on main.  

6. Note that this program does not service any interrupts, so the handlers are unused. But here’s a 

list of all the threads and handlers: 

a. Threads: 

i. Main 

b. Handlers: 

i. UART0 – Status and error 

ii. ADC0 

iii. Port A, D – Pin detect 

iv. HardFault 

7. Flowchart for main   ⟶ 
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8. Flowchart for Measure_VRail   ⟶ 

9. Function call graph for main ^ 

 

HARDWARE/SOFTWARE INTERACTIONS 

10. Table with all peripherals each function directly accesses 

Function Peripherals Accessed 

main None 

Init_RGB_LEDs SIM, Port B, Port D, GPIO 

Init_ADC SIM, ADC0, PMC 

Init_UART0 SIM, UART0, Port A,  

Control_RGB_LEDs Port B, Port D 

Delay None 

Measure_VRail ADC0 

printf UART0 

 

11. Color code table 

Peripheral Color 

Port A Blue 

Port B Red 

Port D Brown 

SIM Yellow  

UART0 Purple 

ADC0 Teal 

GPIO Green 

PMC Pink 
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12. Color coded flowcharts 

 

BUG 1 

13. HardFault handler entered after entering Init_ADC. 
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14. R1 is word aligned – 0x4003B000 and 0x4003B008 are divisible by 4.  

 

15. As can be seen, the Init_ADC function is unable to write to the ADC peripheral for configuration 

before the clock is enabled using SIM. 
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BUG 2 

16. Each bit has a temporal width of 4.6 microseconds, transmitting on PTA2 to the laptop. This is 

not the 8.68 microseconds which is expected. 

 

17. Each bit has a temporal width of 8.3 microseconds, transmitting on PTA2 to the laptop. This is 

the correct baud rate of 115,200 (8.68 microseconds). The slight error must come with my AD2, 

since later in the lab the laptop is correctly able to read the serial communications of said baud. 
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18. Since the value for sbr was previously bit shifted by 1 to the right, it decreased the divisor by 2, 

hence making the initial transmission twice as fast.   

 

 

BUG 3 

19.  The text displayed shows a very large voltage. Clearly a mistake in how its calculated or 

displayed. We soon figure out, it’s a bug with how its displayed and transmitted. I am using 

Termite to read serial communications through the USB for bugs 3 and 4. 
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20. The bug simply has to do with how the compiler decides to compile the printf statement. 

 

  



ECE 460/560 – Embedded System Architectures       Version 1.0 
 

p. 8 
 

BUG 4 

21. Now that the printf statement works properly, the value is still off. After the screenshot, the 

value converged to ~2.3227V. 

 

22. and 23. Voltage on COM port says slightly above 3.3V (~3.325V) while 

voltage on oscilloscope says slightly below 3.3V (~3.285). Roughly equal!

 
 

23.  

24. Since we are reading from ADC0 channel 27 (as given by the line in Measure_VRail(): ADC0-

>SC1[0] = ADC_SC1_ADCH(27);) we are reading from the bandgap reference voltage channel. As 

given in the documentation, you can see that the bandgap buffer must be enabled before 

reading from it. Therefore, the program was trying to read from an uninitialized channel.  
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25. We can find that the maximum error of the ADC reading from channel 27 is 3%, since the 

bandgap voltage reference tends around 1V with a minimum of 0.97V and maximum of 1.03V. 

 

The error from my reading can be calculated by taking the magnitude of the difference of the two 

voltage readings, and then dividing it by the average of the two readings. The reason the divisor is the 

average, is because the oscilloscope might have some error as well, so we use the average of the two 

as our reference voltage. So: (3.325 – 3.285)/(3.305) = 1.21%, which is better than the worst case 

scenario of 3%.  

 


