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from temperature sen-
sor DS1821. Pin 17 
(P3.7) of IC1 is con-
nected to the base of 
transistor T1 through 
buffer N4. The signal 
from port pin P3.7 
drives relay RL1. Di-
ode D1 is used as a 
free-wheeling diode 
and LED2 is used for 
relay-‘on’ indication. 
The device is connect-
ed through contacts 
of RL1. Resistors R5 
through R22 and R26 
through R28 limit the 
current through the 
7-segment display. A 
12MHz crystal is used 
for microcontroller 
clock.

Fig. 2 shows the 
circuit of power sup-
ply. The AC mains is 

stepped down by transformer X1 to deliver a secondary output of 7.5V at 300 mA. The transformer output 
is rectified by a full-wave bridge rectifier comprising diodes D2 through D5, filtered by capacitor C1 and 
regulated by IC6. Capacitor C2 bypasses any ripple present in the regulated output. Regulated 5V is used for 
circuit operation and unregulated 6V is used for the relay. 

An actual-size, single-side PCB for temperature controller (Fig. 1) including its power supply (Fig. 2) is 
shown in Fig. 3 and its component layout in Fig. 4. 

The software
 The software for the temperature controller is compiled using Bascom51 version. The demo version of Bas-
com-8051 is available on website ‘www.mcselec.com/download_8051. htm.’

First, define the crystal speed and include the header file for microcontroller. Initialise all ports to ‘0.’ 
Timer-0 is used as an internal counter and increments by a second. This is used here for timing delays. Pin P3.0 
of the microcontroller is configured for single-wire communication. Normally, DQ pin (single-wire bus) of 
DS1821 is high. Through DQ, the device gets its power to perform tasks.

When the microcontroller waits for the event through single-wire bus, it issues a reset command. Then DQ 
goes low for some time. This resets the device and it acknowledges a pulse and then follows the microcontroller. 
The communication on the single-wire bus is initiated by the microcontroller, and issued by low time slots on a 
normally-high DQ line, issued by the device. 

Declare the variables as bits, bytes and words. Define the various port pins as per the connections. Set the 
maximum temperature to ‘40’ as default. Subroutines ‘dispset’ and ‘disptemp’ are used for display preset and real 
temperature, respectively. The source program is well commented for easy understanding.

EFY note. Source program, datasheets and all relevant files are included in the CD. 

Fig. 4: Component layout for the PCB in Fig. 3
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