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the high contrast ratio. This display 
is made of 128×64 individual OLED 
pixels, each one of which is turned on 
or off by the controller chip. The power 
required to run the OLED is low as it 
does not require backlight.

The OLED power requirements 
depend on how much of the display is 
lit but, on an average, the display uses 
about 20 mA at 3.3V. The driver chip 
SSD1306 can communicate in SPI (serial 
peripheral interface), which is the most 
flexible interface for any microcontroller 
and uses a small number of I/O pins.

Adjustable voltage regulator. 
LM317 is an adjustable 3-terminal, 
positive-voltage regulator designed to 
supply more than 1.5 A of load current 
with an output voltage adjustable over 
1.2 V to 37 V. It employs internal cur-
rent limiting, thermal shutdown and 
safe area compensation.

Port pins PC4 and PC5 of micro-
controller IC2 are connected to the 
SDA and SCL pins of IC3 through 
pull-up resistors R12 and R13. The coin 
battery connected to IC3’s VBAT and 
Gnd pins can keep the chip running 
for more than ten years. The 32.768kHz 
crystal connected across X1 and X2 
pins of IC3 provides clock.

OLED display has seven pins as 

shown in Fig. 2. It requires 3.3V supply, 
which is provided by IC4. Port pins 
PB0, PB1, PB2, PB3 and PB5 of micro-
controller IC2 are connected to pins 
D/C, CS, RST, MOSI and SCK of OLED 
display, respectively. These pins are 
connected using voltage divider arrange-
ment of resistors R1 through R9 in order 
to provide 3.3V levels to the display. 

Once the microcontroller is pro-
grammed (explained under software 
sub-head) it communicates with RTC 
IC3 using I2C protocol to fetch date 
and time, and the same is displayed on 
OLED display. The modelling of sun’s 
path is used to calculate azimuth and 
elevation angles of the sun correspond-
ing to your current location, which is 
also displayed just below the date and 
time. Sun’s current position is indicated 
in the square box in display, and it 
changes with the time. Now you can 
take sun’s current position as reference 
and use the marking on the box to find 
out directions.

Software
The software is written 
in 'C 'language and com-
piled using WIN AVR to 
generate the hex code. 
The generated hex code 
is programmed using a 
suitable programmer. Be-
fore burning the source 
code, you have to com-
ment out ‘write1()’ func-
tions (also mentioned 
in source code) in the 
‘main’ function. Then 
enter the correct year, 
month, day, hour and 
second. Now compile 
the same updated source 
code and burn to your 
microcontroller. This is 
done to set the correct 
date and time in the RTC 
chip. Now again com-
ment back the ‘write1()’ 
functions as before, again 
compile it and burn your 
code to the microcon-
troller. 

Mentioned below are 
some important func-

tions and their role:
write() function is for I2C interface, 

which updates the registers of DS1307 
chip for current date and time.

write1() function takes the input for 
current time and date.

read() function reads the values of 
the registers of DS1307 chip, the values 
of which are constantly updated due to 
consistent power supply provided by 
the coin battery. 

clear() function is used to clear the 
OLED display screen.

Construction
An actual-size, single-side PCB for the 
solar compass is shown in Fig. 3 and 
its component layout in Fig. 4. Suitable 
connectors are provided on the PCB for 
input supply, coin battery and OLED 
display. Assemble the circuit carefully 
on the PCB to minimise errors.  

The author is a third-year B. Tech student of elec-
trical engineering from College of Engineering & 
Technology, Bhubaneswar 

efy Note 
The source code of this project is 
included in this month’s EFY DVD 
and is also available for free down-
load on www.efymag.com website.

Parts List
Semiconductors:
IC1	 -	 7805 voltage regulator
IC2	 -	 ATMEGA8L microcontroller
IC3	 -	 DS1307 RTC 
IC4	 -	 LM317 adjustable voltage  
		  regulator
D1	 -	 1N4007 rectifier diode
Resistors (all 1/4-watt, ±5% carbon):
R1-R5	 -	 4.7-kilo-ohm
R6-R9	 -	 8.2-kilo-ohm 
R10	 -	 220-ohm 
R11	 -	 470-ohm 
R12, R13	 -	 2.2-kilo-ohm
R14	 -	 4.7-kilo-ohm
VR1	 -	 2.2-kilo-ohm preset
Miscellaneous:
S1	 -	 On/off switch
CON1 	 -	 2-pin connector
BATT.1	 -	 3V coin battery
XTAL1	 -	 32.768kHz crystal
OLED	 -	 128×64 organic LED display

Fig. 3: An actual-size, single-side PCB for the solar compass on 
OLED display 

Fig. 4: Component layout for the PCB 




