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https://geeksvalley.com/tutorial/rtc-arduino/
https://geeksvalley.com/tutorial/rtc-arduino/
https://geeksvalley.com/tutorial/rtc-arduino/
https://geeksvalley.com/product/arduino-uno-r3-atmega328/

RTC - Real Time Clock

LCD 16x2

Push Buttons
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https://geeksvalley.com/product/rtc/
https://geeksvalley.com/product/lcd-16_2/
https://geeksvalley.com/product/tactile-push-button-switch/

Potentiometer 10K Q

10k Ohm Resistors
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https://geeksvalley.com/product/potentiometer/
https://geeksvalley.com/product/potentiometer/
https://geeksvalley.com/product/10k-resistors/

Breadboard

Wires

LCD i Lid!
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lcd.begin(16,2);
lcd.clear();

4/14


https://geeksvalley.com/product/full-size-breadboard-830/
https://geeksvalley.com/product/breadboard-jumper-wire/
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lcd.print("Hello");

DS3231 RTC Module
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Vcc S5v

Gnd GND
A5 SCL
A4 SDA
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#include <Wire.h>
#include <LiquidCrystal.h>

.Push Buttons Jb ialally g g ubell & lgalasiil o3 Il gig 9,31 38lie Zpasudy I3 way o i

#define ENTER A2
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https://geeksvalley.com/wp-content/uploads/2017/10/rtc.ino_.zip

#define UP Al
#define DOWN A0

s juaie opaiy lied § OX68 54 s RTC ModuleJb sela olgic aganiy lad elld way
#define DS3231 I2C ADDRESS 0x68
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START condition. Since a repeated START condition
is also the beginning of the next serial transfer, the bus
will not be released. Data is transferred with the most
significant bit (MSB) first.

The DS3231 can operate in the following two modes:

Slave receiver mode (DS3231 write mode): Serial
data and clock are received through SDA and SCL.
After each byte is received, an acknowledge bit is
transmitted. START and STOP conditions are recog-
nized as the beginning and end of a serial transfer.
Address recognition is performed by hardware after
reception of the slave address and direction bit. The
slave address byte is the first byte received after the
master generates the START condition. The slave
address byte contains the 7-bit DS3231 address,
which is 1101000, followed by the direction bit (R/W),
which is 0 for a write. After receiving and decoding the
slave address byte, the DS3231 outputs an acknowl-
edge on SDA. After the DS3231 acknowledges the

Slave transmitter mode (DS$3231 read mode): The
first byte is received and handled as in the slave
receiver mode. However, in this mode, the direction
bit indicates that the transfer direction is reversed.
Serial data is transmitted on SDA by the DS3231 while
the serial clock is input on SCL. START and STOP
conditions are recognized as the beginning and end
of a serial transfer. Address recognition is performed
by hardware after reception of the slave address and
direction bit. The slave address byte is the first byte
received after the master generates a START condi-
tion. The slave address byte contains the 7-bit DS3231
address, which is 1101000, followed by the direction
bit (R/W), which is 1 for a read. After receiving and
decoding the slave address byte, the DS3231 outputs
an acknowledge on SDA. The DS3231 then begins to
transmit data starting with the register address pointed
to by the register pointer. If the register pointer is not
written to before the initiation of a read mode, the first
address that is read is the last one stored in the regis-

: s gd,Y) Hus Ly des goll Pins J1 gy LCD J aibliy Golall uaiel! elidly a odi o

LiquidCrystal lcd(2, 3, 4, 5, 6, 7);
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//variables for button states

int enterState = 0, enterStateLast = 0, upState = 0, upStateLast = 0, downState

downStatelLast = 0;

//variables for ui

boolean blinkOn = true; //visibility of ':

between hour and minutes

boolean setVisible = false; //visibility of the set time ui

//variables for new time

int setM
int setH

0; //users new minute value
0; //users new hour value

o,

Jusai ol & cngall bl pling g Ll . Binary Coded Decimalalsaill e ali ¥l po Jolaiy Jssasall lin
.decToBcd() allall pusiws ellil . BCD 5 ,5.all I Decimal &, seall oo slacd
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//convert normal decimal numbers to binary coded decimals
byte decToBcd(byte val)

{
return ( (val / 10 * 16) + (val % 10) );

! BCD 8, 5uall i Jgagall oo Juyall il s gail « bedToDec() aladl aasiiwi Jus gall opo cadsll dayd 82158 aic g
LCD aélid! e L e oo oSaiil , Decimal ) seall

//convert binary coded decimal to normal decimal numbers
byte bcdToDec(byte val)

{
return ( (val / 16 * 10) + (val % 16) );

ciliall ayiny liad 5 LCD Jlaiblis 5 12C JsS 5191 Juadis Jie g giiall 2o U1 lolae¥l bapiny o o35 setup() /u/
WJaaeS il s deaaiwall

//code that runs once at setup
void setup() {
//start wire and lcd
Wire.begin();
lcd.begin(16,2); //(col, rows)

//intialize buttons as inputs
pinMode (ENTER, INPUT);
pinMode (UP, INPUT);

pinMode (DOWN, INPUT);

cudsill G a1 3 RTC Module ! po Jualsilly a 58 o dylayl! o < gill lapoal Push Buttons.J! s¢1,4 a sai loop() d/at/
. LCD wilall e

void loop() {
checkButtons();
printTime();

¥

s s dludlsda 24k s Wire 44iSs alaaiwly RTC Module ! 5 s s,¥ G Jliail ¢ Lty asii SetRTCTime() u//u/
bidls Ay wae Jlai¥l a0 il 5Lall olsie Jlu,l asdi Gladdl & .Push Buttons J! alasiwly dlasl a sdiw il eusgll
S aglay 8 suyaaiy lied dll s RTC Module sa la

//set the time and date to the RTC
void setRTCTime(byte second, byte minute, byte hour, byte dayOfWeek, byte
dayOfMonth, byte month, byte year)

{
// sets time and date data to DS3231
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Wire.

Wire
Wire
Wire
Wire
Wire
Wire
Wire
Wire

beginTransmission(DS3231 I2C ADDRESS);

.write(0); // set next input to start at the seconds register
.write
.write
.write
.write
.write
.write
.write(decToBcd
Wire.

decToBcd(second)); // set seconds

decToBcd(minute)); // set minutes

decToBcd(hour)); // set hours

decToBcd(dayOfWeek)); // set day of week (1=Sunday, 7=Saturday)
decToBcd(dayOfMonth)); // set date (1 to 31)

decToBcd(month)); // set month

year)); // set year (0 to 99)

endTransmission();

Py
Py
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Wire.write(decToBcd(minute));
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//read

. Decimal &, sall M1 BCD 8, guall oo Leli gaiy asai sl

the time and date from the RTC

void readRTCTime(byte *second, byte *minute, byte *hour, byte *dayOfWeek,

{

Wire.

byte *dayOfMonth, byte *month, byte *year)

beginTransmission(DS3231 I2C ADDRESS);

Wire.write(0); // set DS3231 register pointer to 00h
Wire.endTransmission();

Wire.

requestFrom(DS3231 I2C ADDRESS, 7);

// request seven bytes of data from DS3231 starting from register 00h
*second = bcdToDec(Wire.read() & Ox7f);

*minute = bcdToDec(Wire.read());

*hour = bcdToDec(Wire.read() & 0x3f);

*dayOfWeek = bcdToDec(Wire.read());

*dayOfMonth = bcdToDec(Wire.read());

*month = bcdToDec(Wire.read());

*year = bcdToDec(Wire.read());

LCD abslill e lgin yas a o83 o5 readRTCTime() dludl alosiuwl J s gall cro cosdgill £aid 8c 1,4 a o35 printTime() i/al/
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//reads the RTC time and prints it to the top of the LCD
void printTime()

{

byte second, minute, hour, dayOfWeek, dayOfMonth, month, year;
//retrieve time
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readRTCTime (&second, &minute, &hour, &dayOfWeek, &dayO0fMonth, &month, &year);
//print to lcd top
lcd.setCursor(0,0);
lcd.print(" Current: ");
if (hour<10)
{
lcd.print("0");
}
lcd.print(hour, DEC);
if (blinkOn == true)
{
lcd.print(" ");
blinkOn = false;
}
else if (blinkOn == false)
{
lcd.print(":");
blinkOn = true;
}
if (minute<10)
{
led.print("0");
}
lcd.print(minute, DEC);
delay(100);

SoSI oa STl esall . padiuwall oo Jasi gyt 4lway RTC Moduled! asiy il codbipill dagd 86185 paidne Giludl ¢ 5211
.RTC ModuleJ! I dllu,l g cobsill bpoal mailiall dla 80158 jaise

¢ JUS Joni gll 5 aliall dla 30153, 2 585 checkButtons() 4/u/

coleLully GG slae 83l 51 58y UP asuall lisall
colebally 3l slae ol a5y DOWN auall ¢ liiall
RTC Module_Jt I dllu,ls dharin o3 sill g gill 3arkais 58y ENTER gosell g lidall

//checks if buttons are pressed and responds accordingly
void checkButtons()
{
//check enter
enterState = digitalRead(ENTER);
if (enterState != enterStatelast)
{
if (enterState == HIGH)
{
if (setVisible == true)
{
byte second, minute, hour, dayOfWeek, dayOfMonth, month, year;
readRTCTime (&second, &minute, &hour, &dayOfWeek, &dayOfMonth, &month,
&year) ;
setRTCTime (0, setM, setH, dayOfWeek, dayOfMonth, month, year);
}
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//displays the new time interface in the bottom of the LCD

else if (setVisible == false)
{
showSet();
}
}
}

enterStatelLast = enterState;
//check up
upState = digitalRead(UP);
if (upState !'= upStatelLast)
{
if (upState == HIGH)
{
if (setVisible == true)
{
addMin();
printSetTime();
}
else if (setVisible == false)
{
showSet();
}
}

}
upStateLast = upState;

//check down
downState = digitalRead(DOWN);
if (downState !'= downStatelast)
{
if (downState == HIGH)
{
if (setVisible == true)
{
subMin();
printSetTime();
}
else if (setVisible == false)
{
showSet();
}
}
}

downStatelLast = downState;

crsisi sl psii ¥ (I saasall Il Jis bl Jil 3 dlaring a5t il cuisill ooy o 555 ShowSet() it

void showSet ()

{

//update new time variables to current RTC values

seale ub J<idy phla
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byte second, minute, hour, dayOfWeek, dayOfMonth, month, year;

readRTCTime (&second, &minute, &hour, &dayOfWeek, &dayO0fMonth, &month, &year);
setH = hour, DEC;
setM = minute, DEC;

//pints to the LCD
lcd.setCursor(0,1);
lcd.print("  New: ");
printSetTime();
setVisible = true;

. LCD Ll Jaw! o dars i g3l cuggill s yal showSet() dlul! loasiws printSetTime() L/

//prints the new time values on the bottom of the LCD
void printSetTime()
{
lcd.setCursor(8,1);
if (setH<10)
{
lcd.print("0");
}
lcd.print(setH);
lced.print(":");
if (setM<10)
{
lcd.print("0");
}
lcd.print(setM);

il de Ll Elall i o380 8 puaiud (Il o paiall by o odi a9 3oSI oo Biluall o adl & desaiue W] Jlgul!
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//adds a minute to new time
void addMin()
{
if (setM < 59)
{
setM++;
}
else if (setM == 59)
{
setM = 0;
addHr () ;
}
}
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//subtracts a minute from new time
void subMin()
{
if (setM > 0)
{
setM- -;
}
else if (setM == 0)
{
setM = 59;
subHr();
}
}

waaly Hlatey wleludl slae 8ol 31 a 681l 59 I 316! slae Juay Leaie addMin() dl) Wleaiwl o 555 @addHr() )/

//adds an hour to new time
void addHr ()
{
if (setH < 23)
{
setH++;
}
else if (setH == 23)
{
setH = 0;
}
}

canly i olebull slue oliil a5l 0 I 3 slae Juay Lsic SUDMIN() A1l ilesiwly o 55 SUbHI() U/

//subtracts an hour from new time
void subHr ()

{
if (setH > 0)
{
setH--;
}
else if (setH == 0)
{
setH = 23;
}
}
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