
START

alarmLEDOFF()

Second timer

Wait state
while(1)

No Mode switch

Yes

Reset interrupt flag
secondTimerCallback()

Initialize mode 
struct

resetClockTime()
resetAlarmTime()
resetDisplay()

clock_time == 
alarm_time

Yes

updateDisplay(payload)

Main Interrupts Modules

Main calls module functions

registerISRs()
enableInterrupts()

Modules return values

payload = 
convertBCD2LED(clock_time)

playSong(ALARM)

Other 
modules

Melody initialization:
-Reset RTTTL index by calling 
restartMelody()
-Parse RTTTL melody to figure out control 
data (BPM, octave, etc.)
-Call getNote() to determine the next note 
and its duration then increment index 
(this function is called from ISR)
-Call updatePWM(note, duration)

setPWMTimeout(duration) -> 
based on the note duration, 
set the timeout for the PWM 
timer interrupt to fire

setPWMCounter(note) -> 
based on the note frequency, 
set the modulo counter of the 
PWM hardware

setPiano(note) -> map note 
freq. to LEDMaps the current note to associated LED pin -

> If current note is a pause, rest, or if the 
PWM is off then turn off all LEDs

If there is a pause, rest note, or if the PWM is 
turned off, then all the LEDs are turned off 

Clear interrupt flag
mode_request = getMode()

Use look up table in 
switch.h to determine 
the requested mode (or 
indicate to main.c that 
an invalid mode was 
requested through 
mode.invalid == true

mode_request.display 
== TIME_DISPLAY

BCD_temp = 
getTime(CLOCK)

Button PWM timer

No

mode.display == 
mode_request.display

Yes

updateDisplay(payload)

payload = 
convertBCD2LED(BCD_temp)

Convert into 6 
digit LED data

alarm_time = 
getTime(ALARM)

mode_request.display 
== ALARM_DISPLAY

BCD_temp = 
getTime(ALARM)

Get internal 
alarm time and 
return BCD value

Yes

Write to LED 
segment display

mode_request.display 
== VOLUME_DISPLAY

No

mode_request.display 
== SONG_DISPLAY

mode = 
mode_request

stopSong()

RTTTL module then calls 
stopPWM() from PWM module 
which turns off the PWM and 
the piano LEDs (stopSong()/
restartSong() are called 
internally once the entire 
melody is played 

 mode_request.display != 
SONG_DISPLAY

Yes

BCD_temp = 
getVolume()

Yes

Get converted 
duty cycle to 
mapped volume 
from PWM 

BCD_temp = 
getSong()

Get index of 
current selected 
melody

YesNo

playSong(SAMPLE)

Similar to playSong(alarm), except that 
there is a start delay to the song, and 
the song is only played once! For the 
alarm, the song is repeated until the 
alarm is turned off

printf(“invalid display 
mode: %s”, 
mode_request.display)

No

No

No

Yes

No

Yes

Clear interrupt flag
buttonsCallback(button_value)
*button_value obtained from Nios ISR*

operation_request = 
getOperationRequest(button_value)

Determine if the user wants to increment/decrement 
the volume, song index, Minute/hour of time, alarm, or 
potentially reset the seconds during config of time or 
alarm

If the user is not in config mode, then we should return 
from interrupt -> user has to be in config volume, song, 
time (clock/alarm hour/minute) to actually do anything

mode.display == 
TIME_DISPLAY

BCD_temp = updateTime
(CLOCK,mode.config,operat
ion_request, CARRY_ON)

Yes

updateDisplay(payload)

payload = 
convertBCD2LED(BCD_temp)

Increment/decrement the clock 
time based on user input -> 
also indicate to module if hour/
minute is selected

mode.display == 
ALARM_DISPLAY

BCD_temp = updateTime
(ALARM,mode.config,opera

tion_request, CARRY_OFF)

Increment/
decrement the 
alarm time based 
on user input

Yes

mode_request.display 
== VOLUME_DISPLAY

No

mode_request.display 
== SONG_DISPLAY

BCD_temp = 
updateVolume(operation_re

quest)

Yes

Change PWM duty 
cycle setting based 
on user input

BCD_temp = 
changeSong(operation_req
uest)

Increment/decrement 
melody index and return 
the current song index 
for the display

YesNo

playSong(SAMPLE)

If the program arrives here, then the 
user wants to change the current song 
playing on the song display! We get the 
new song index (for displaying purposes) 
from changeSong and then we set that 
to play 

printf(“invalid mode: 
%s”, 

mode_request.display)

No

No

mode.display == 
TIME_DISPLAY

mode.config.on 
== TRUE

clock_time = updateTime
(CLOCK,SECONDS,UP, 
CARRY_OFF)

Yes
clock_time = updateTime
(CLOCK,SECONDS,UP, 
CARRY_ON)

No

updateTime
(CLOCK,SECONDS,UP, 
CARRY_ON)

No

mode.config.on == 
FALSEYes

No

No

Clear interrupt flag
pwmTimerCallback()

Yes

No

nextNote(SAMPLE)

Module plays next note from the currently selected 
melody. The PWM timer will only fire if a song is currently 
being played (either because an alarm was reached, or 
because the user is sampling a song in the song display 
mode).

Since the module is already going to be working on a lot of 
stuff, we could help it out by determining the current 
mode.display and sending either SAMPLE, ALARM to the 
module. That way the module knows to stop playing the 
song once the end is reached (SAMPLE input, or perhaps 
do a delay between songs, or do something special with 
the 2 different cases. I might keep it the same though -> 
SAMPLE and ALARM are essentially just asking the module 
to play the next note, regardless of the way the song is 
being played. For now I’ll add a simple check just in case I 
want to do something special later

mode.display == 
SONG_DISPLAY

Yes

No

nextNote(ALARM)
Play next note 
and set PWM 
appropiately

Turn off alarm LED 
on LED PIO port

led.c

Turn off alarm LED 
on LED PIO port

led.c

Register ISRs for second tick 
timer, switches, buttons, and 
PWM timer

Enable tick timer, switches, 
buttons and start second tick 
timer

interrupt.c

Register ISRs for second tick 
timer, switches, buttons, and 
PWM timer

Enable tick timer, switches, 
buttons and start second tick 
timer

interrupt.c

SECOND TIMER INTERRUPT SWITCH INTERRUPT BUTTON INTERRUPT PWM TIMER INTERRUPT

Increment 
internal clock 
time by one 
second and carry 
into minutes/
hours

return 
(getTime(CLOCK))

time.c

Increment 
internal clock 
time by one 
second and carry 
into minutes/
hours

return 
(getTime(CLOCK))

time.c

Increment internal clock 
time by one second 
without carrying into 
minutes/hours

return 
(getTime(CLOCK)) 

time.c

Increment internal clock 
time by one second 
without carrying into 
minutes/hours

return 
(getTime(CLOCK)) 

time.c

Initialize internal 
clock, alarm, and 
display

time.c, display.c 

Initialize internal 
clock, alarm, and 
display

time.c, display.c 

Convert the 6 digit BCD 
time value into LED 
segment data

bcd.c

Convert the 6 digit BCD 
time value into LED 
segment data

bcd.c

Write to LED 
segment 
display port

display.c

Write to LED 
segment 
display port

display.c

Yes

Get internal 
alarm time and 
return BCD 
value

time.c

Get internal 
alarm time and 
return BCD 
value

time.c

mode_request.alarm 
== ARMED Yes

No
alarmLEDON()

Turn alarm  
LED on

alarmLEDOFF()
Turn alarm  
LED off

rtttl.c

pwm.c

pwm.c

piano.c

switch.c

Get internal 
clock time and 
return BCD 
value

time.c

time.c

pwm.c

rtttl.c

rtttl.c

bcd.c

display.c

led.c

led.c

rtttl.c

button.c

time.c

time.c

rtttl.c

rtttl.c

Convert into 6 
digit LED data

Write to LED 
segment display

bcd.c

display.c

rtttl.c

rtttl.c

mode_request.invalid
_mode  == FALSE

Yes

No

printf(“invalid mode requested: 
%d”,mode_request.invalid_mode)

Yes

mode.alarm == 
ON

No

YesNo


	visio_blocks.vsdx
	flow


