Project 1: Alarm Clock

= Project 1 content
« 7-segment display
= Questions left for you

Project 1 Content

Goals of this project:
— Learn how to use Pmod external devices

— Learn the method of displaying digits using Prmods5D
Minimal Hardware:

— PIC32 Kit board, PmodsSD*2

Inputs:

— Two on-board buttons: Benl and Binl.

QOutputs:

— Two external Pmod&30s displaying the clock or the alarm
— Fowur on-board LEDs showing the modes of the device
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Alarm Clock Functions

Five modes:
= Mode 1 - Initial
— Clock = 00:00. Alarm = 12:00.
* Mode 2 —5Set Alarm
— Program each digit of the alarm one by ane.

* Mode 3 — Set Time
— Program =ach digit of the alarm one by one.
* Mode 4 — Dislay Time
— Display the current time.
* Mode 5 - Alarming
— Flash LEDs to indicate that time aquals alarm time.
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Outputs

| Modes | 7scp dizploy [LED|LED3 | LED=2&1
oFF oOFF

Imitizl Clock Value  OFF
Set Alarm Alarm Value OFF ON The digit under programming
St Time Clack Value OM OFF The digit under programming
Dizplay Time ClckV¥alue ON ON OFF
Alarming Clack Value Flashing




Inputs and State Transitions

Btnl &
B
=1 = =

1 Initial Mode 4 Mode 4 Mo effect
et next digit, enter Mode
2 SetAlarm e Curert digit++  Mode 1
4 if pressed 4 times
St et digit, enter Mode
3 St Tl Current digit++ Mode 1
o 4 if pressed 4 times i
4 Display Time Mode 2 Mode 3 Mode L
5 Alzrming Mode 4 Mode 4 Mode 1

S5o0me Notes

* When you are setting the alarm, time will not
stop even if it is not displayed.

* When time = alarm time, on board LEDs will flash
for 10 seconds unless you turn the alarm off.
Flashing the two 55Ds is not required, but yvou will
get extra points for doing it.

* Because your clock will increment at a high speed
{frequency for increasing minutes is 5 Hz},
displaying seconds is not required and will be
ignored.

Well-Structured Code

Cecoupling output and next state logic!

dme lozikmd = 37
whilw 1]
I — PA— Hardle current it=ration

crxm R- Cutputs dapermd on
- cevrant stata but mot
ceam B: inputs — Moo maching
= Mot slofes
k - alali ]
{f next atekm loglc Prepare for mext tberation curmant shotas

if (Eiml] 4

= Mat statas @voiuoteg
i oy whan inputs
slzm if (®En2) change — Evant dnvan

mlxm AL {IBEml &L IBERIT) [

3 : Simpler to code, easier to debusg!
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Questions left for you

In Project 0, we learned the approach to holding state transitions
urnitil Both buttons are released.

dot locksd = &3
whilm[1] q{
iLf (Einml bE [lockssAp
losskemd = 17
F
mlzxm A8 (Hend bd !lozowd)
losskemd = 1;
F
mlxm AL {IBEnl && BEnIX)

This ensures that no matter how long a button is pressed, the
display mode changes at most once (only when locked ==0).
Pressing two buttons were ignored in project O,

SEPICI ST BT a




Questions left for you

In Project 1, the controller enters the initial mode when both
buttons are pressed.

vet im the real world, you almost aklways end up with one button
pressed earfier than the other.

dot lockmd = O

whilm {1l

i (Btnl b llocked) | If Btnl is pressed earfier, pressing
: . Ben2 wil! not be recogméized since
lockad = 1z

1 Btnl hes not been released yet

mlzm 4 {(OHmnI e [locikowd)
locked = 1;

F

mlaxm AT {IEEnl A& I@ERIT)

locked = O;

Q: How to let your controller enter the Initial Mode properly?
..., 15 there any change needed for locking the state transitions?

7-segment Display

LED di Hee# m b cdef &=

a 0 11114110a0

i 0110000

f by 2 11@011@1

d 3 11116001

4 D1i10D0011

£l 4 |° T 1011011

E 104141111

7 1110000

Example B 1111111

5 113141011

# Display Sezments ON & 1110411

1 i B b ©O0OQ41111

C 1001110

3 = a,b.c.dz D Di1i1io0at1

E 10a41111

s 9 abcdig F 1000111
A D S el T

Con ba stored 65

" g loop wp toble

Questions left for you

Each PmiodssD is able to display two digits at

the zame time. I_[
For each digit, seven inputs are required to |_[

control all the seven segments. 7 —

A-to-2

S0 it s2ems that fourteen inputs are needed DEMLI
for displaying two digits.

¥t there are only 8 inputs available for sach
Pmiods5D (despite GND and VCC)

e
» Depending an the value of “Sel’] inputs are

sent to different 7-seq LEDs receive inputs

Q: Using thesa limited B inputs, how to display both
digits at the same time?




