EFY s
S
2

AL I

DO-IT-YOURSELF

o

\1\‘—0‘

Q
&
o
| oW
-

>

GPS CLOCK Using Arduino

lobal positioning system (GPS)
synchronised clocks give accu-
rate time. These clocks are
universal and commonly used at rail-

Semiconductors:
BOARD1 - Arduino Uno board
LCD1 - 16x2 LCD
GPS1 - SIM28M GPS receiver with
antenna
Resistors (all 1/4-watt, 5% carbon):
R1 - 1-kilo-ohm
R2 - 470-ohm
Miscellaneous:
- 230V AC to 9V DC, 1A
adaptorx2
- Jumper wires
- GPS antenna (ANT.1)

16x2 LCD

GPS
Receiver

PAMARTHI KANAKARAJA

way stations, bus stands and airports.
These are widely used for military

memory, 2kB RAM and 1kB EEPROM.
The board provides serial communica-

purposes too.

Here we describe a GPS clock
based on Arduino Uno R3—an AVR
ATmega328-based microcontroller
board with six analogue inputs pins
and 14 digital input/output (I/0O) pins.
The microcontroller has 32kB ISP flash
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Fig. 1: Block diagram of GPS clock using Arduino

Fig. 3: GPS output from serial monitor of Arduino IDE
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Fig. 2: Circuit diagram of GPS clock using Arduino

tion via UART, SPI and 12C.

Circuit and working

Figs 1 and 2 show block diagram and
circuit of the GPS clock using Arduino,
respectively. In addition to Arduino
Uno board (BOARD1), the circuit

uses SIM28M GPS receiver
module (GPS1) along with
a GPS antenna (ANT.1),
9V DC power supply adap-
tor and a few jumpers for
header connections.

Here, we have tried to
extract GPS time and date
from a string ($GPRMC)
that comes from GPS. This
string is about 70 char-
acters long. As shown in
Fig. 2, Arduino controls all
the processes and receives
GPS output signals. After
receiving the GPS output,
Arduino reads all the strings
and stores required strings
in a string or in an array in
the Arduino program. After
storing the required string,
Arduino extracts the time
and date from the stored
string and sends it to LCD1
for displaying time and date.

Data pins D4 through
D7 of LCD1 are directly con-
nected to pins 5, 4, 3 and
2 of Arduino, respectively.
Control pins EN and RS
of LCD1 are connected to
pins 11 and 12 of Arduino,
respectively. GPS receiver’s
Tx pin is directly connected
to Rx pin of Arduino board.
Note that the ground pins
of Arduino and GPS should
be connected to each other.

Here GPS module is
operated on 9600bps baud
rate. Arduino is config-
ured at 9600bps baud
rate by using class Serial.
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Fig. 4: Author’s prototype

begin(9600) function in the Arduino
sketch.

GPS output. The GPS receiver
output can be viewed on the serial
monitor of the Arduino as shown in
Fig. 3. In order to get this GPS data,
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use the same connections as men-
tioned above but remove microcon-
troller ATmega328 from the Arduino
board. Then open the Arduino IDE
and select Serial Monitor option to
view GPS output format.

This window shows many strings,
of which you need to use only
$GPRMC. Here, after the first comma
you can see time in 24-hour format,
and after the ninth comma you can see
date. Arduino program extracts date
and time from this $GPRMC string,
processes them and displays on LCD1.

Software

Circuit operation is controlled by the
software program loaded into the
internal memory of Arduino Uno.
The program (gpsindia.ino) is written
in Arduino programming language.
Arduino IDE 1.6.4 is used to compile
and upload the program.

Connect Arduino board to the PC
and select the correct COM port in
Arduino IDE. Compile the program/
sketch. Select the correct board from
Tools—>Board menu in Arduino IDE

and upload the sketch. In this project,
external header files are not required
for programming.

Construction and testing

The circuit need not be assembled on
a PCB. Connect the circuit using exter-
nal header jumpers between Arduino
Uno, LCD1 and SIM28M GPS receiver
module. Connect a 9V power supply
adaptor each to the SIM28M GPS receiv-
er module and Arduino. Also connect
ANT.1 to GPS1 module. Place the unit
with LCD1 at a suitable location.

The author’s prototype is shown
in Fig. 4.

Pamarthi Kanakaraja is an
assistant professor in Usha
Rama College of Engineering
and Technology, Andhra Pradesh
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