
CONSTRUCTION

8 6  •  J A N U A R Y  2 0 0 8  •  E L E C T R O N I C S  F O R  Y O U W W W . E F Y M A G . C O M

of in-system programmable flash
memory (i.e., read-while-write
capabilities), 512-byte EEPROM, 512-
byte SRAM, 32 general-purpose input/
output (I/O) lines, 32 general-purpose
working registers, three flexible timers/
counters with compare modes, internal
and external interrupts, a serially
programmable USART, a byte-oriented
two-wire serial interface, an 8-channel,
10-bit analogue-to-digital converter
(ADC) with optional differential input
stage with programmable gain, a
programmable watchdog timer with
internal oscillator, an SPI serial port,
and six software-selectable power-
saving modes.

The AVR core combines a rich in-
struction set with 32 general-purpose
working registers. All 32 registers are
directly connected to the arithmetic
logic unit (ALU), allowing two inde-
pendent registers to be accessed in one
single instruction executed in one clock
cycle. The resulting architecture is
more code-efficient while achieving
throughputs up to ten times faster than
the conventional complex instruction
set computer (CISC) microcontroller.

Port-A pin PA0 of the
microcontroller is used as the ADC to

interface the temperature sensor,
which converts signals into digital
equivalent. Capacitor C5 protects the
ADC input from voltage fluctuations
and resistor R6 is used as the current
limiter.

Port D is used to interface the LCD
module, which displays the set refer-
ence temperature value and the
present temperature. Port-D pins PD0
through PD2 are connected to pins 4

through 6 (RS, R/W, EN),
and pins PD4 through
PD7 to D4 through D7 of
the LCD module, respec-
tively. Contrast is con-
trolled by preset VR1. Re-
sistor R3 limits the cur-
rent of backlight of the
LCD.

Port-C pins PC0 and
PC1 are used to interface
switches S4 and S5 for
decrementing and
incrementing the tem-
perature setting as per the
room temperature.

Port-B pin PB0 is used
to control the relay with
the help of transistor T1.

The room heater coil
is connected to contacts of
relay RL1. LED2 is con-
nected in parallel with the
relay to indicate the
power-‘on’ status of the
relay and the heater. D6
acts as a free-wheeling di-
ode. A 4MHz crystal, con-
nected between pins 12
and 13 of the
microcontroller, provides
the basic clock frequency
for the microcontroller.
Switch S3 is used for
manual reset.

The temperature mea-
sured using LM35 is com-
pared with the reference
value. If the measured
temperature is higher
than the reference value
by 1ºC, the heater is
switched off, and if the
measured temperature is
lower than the reference
value by 1ºC, the heater

is switched on.
Whenever the temperature of the

environment is lower than the refer-
ence temperature by 1ºC, pin PB0 goes
high. Because of this, transistor T1 goes
into saturation and the relay energises.
The heater connected with AC mains
by the normally-open (N/O) contacts
of the relay increases the temperature
of surroundings. Similarly, when the
temperature of surroundings is higher

PARTS LIST

Semiconductors:
IC1 - 7806, 6V regulator
IC2 - ATmega8535 AVR

microcontroller
IC3 - LM35 temperature sensor
T1 - 2N2222 npn transistor
D1-D6 - 1N4007 rectifier diode
LED1, LED2 - 5mm light-emitting diode

- 16-x2-line LCD module
Resistors (all ¼-watt, ±5% carbon):
R1, R5 - 330-ohm
R2 - 4.7-kilo-ohm
R3 - 100-ohm
R4 - 1-kilo-ohm
R6 - 68-ohm
VR1 - 10-kilo-ohm preset
Capacitors:
C1 - 1000µF, 25V electrolytic
C2 - 0.1µF ceramic disk
C3, C4 - 22pF ceramic disk
C5 - 1µF, 16V electrolytic
Miscellaneous:
X1 - 230V AC primary to 9V,

500mA secondary
transformer

XTAL - 4MHz crystal
S1, S2 - On/off switch
S3-S5 - Push-to-on switch
Relay - 6V, 1C/O relay
BATT. - 1.2Vx4 rechargeable

battery
L1 - Room heater coil

Fig. 2: Actual-size, single-side PCB for the temperature indicator-
cum-controller

Fig. 3: Component layout for the PCB
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