The code is as follows:

#include<avr-io. h>
#include<avr<interrupt h:
#include <math h>

int main{woid)

i

GICRE=0=40; <#5=t the INTO bit to enable ext INTO=-

HCUCE=0=03; <%¥5=t INTO to be activate on rising edge *-

ADCSREA=0mCE ; s®ADC on, divide with 64, interrupt unnasked and started=s
ADMUE=0=C0 ; <%ATC0  ARF pin a= ref internal{0x00) 2,58V ref=:ADMTE=0xC0%*"
DLRB=0=xff <%4]1] B-pins ==t to output*s
DDRC=0=ff; ~#4]1] C—pin= ==t to output*®s
DDRD=0=00; %411 D-pin= =et to input*”
== s#cnable global interrupt=s

while{1l)

{

wolatile 1int adc datas; <#yariable for ADC results*s

wolatile int anglelnt:
wolatile float angleFloat:
wolatile float In_walues;
4 adc_data = ADCW;
In value = (float){adc data); <#converting from int to {loatses
In_walus*=0. 002429

3 if {(In_walue<=1 588}

3 angleFloat = aco={{In walu=~1.586) ), -#calculate the arc co=z #*7
else
angleFloat = aco=s((1.586-In_wvalus)). ~*calculate the arc cos *-
anglelnt = {int){angleFloat*10000): S¥u=zing a =cale factor of 10000 to get a better resoluti
FORTE = anglelnt: <#lriting the lowest =ight bit of anglelnt to PORTE? Y 7#-
POR{C = anglelnt<<8; <%®0riting the highest eight bit of anglelnt to PORTCY? =~
b

Step 1: (after reading the registers and variables)
volatile float In_walus;
¢ adc_data = ADCW;

In_walue (floati{adc_datad: Seconverting from int to float=s
In_walus*=0 002429;

The add watch for step 1: (presetting ADC register to 0x02A0)

MName Address Value Bit=

BERADC | 0<04 (224)| 0x02AD

ADCH 05 (25 G0z OO

ADCL 04 (e24)  ead EIOIEACICOIOO0O
-+ ADCSRA 05 (x25) O<CE INECIC TN
T ADMUK 07 (27  C0 OO0
B sFoR B30 (<500 00 I
Watch b4
Name Value Type La

adc_data u} int Q:

angleInt -1 int 0:

angleFloat =1.#OHMAN float 0:

In_walue o] float 0

4 4 » B Watch 1 + Watch 2 < Watch 3 4 Watch 4




Step 2:

WULOLLLE LiudL LIl wWalue,

adc_data = ADCW:

In_value (float){adc_data); s#conwverting from int to float*s
In walus==0.002429;

The add watch for step 2:
Watch x
Mame Value Type La
adc_data 672 int a:
angleInt -1 int 0:
angleFloat =1. #OHAN float [}
In wvalue 0 float a:
M 4 » » “Watch1 4 Watch2 £ Watch 3 / Watch4 /
Step3: o
M adc_data = ADCW;
In walue = {(float)i{adc_data): seconverting from int to float®s
=] In_waluex=0.002429;
The add watch for step 3:
Watch =
Mame Walue Tvpe Lo
adc_data 672 int a:
anglelnt -1 int i}
angleFloat =1. #QNAN float a:
In_walue a7z float a:

4 4 » W “Watch 1 4 Watch2 4 Watch 3 4 Watch 4 /

Step 4: (in this step the debugger just jump over the if-statement)

PORTE = anglelnt: Slriting the lowest eight bit of anglelnt to PORTE?? 7
o> PORTC = angleInt<<#: S%lriting the highest eight bit of anglelnt to PORTC??
h
1
The add watch for step 4:
Watch =
Mame Value Type La
adc_data HNot in scope
anglelInt Hot in scope
angleFloat HNot in scope
In _wvalue Hot in scope

M 4 » # Watch 1 £ Watch 2 £ Watch 3 4 Watch 4




