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up at a time. This saves a lot of power and also 
components, making the system economical.

Generally, displays are refreshed at a fre-
quency of 50 to 150 Hz. Here, displays are 
refreshed at a frequency of 100 Hz (after every 
10 ms). The display-refreshing program is an 
interrupt service routine program. BCD-to-
7-segment decoder/driver 74LS47, along with 
transistor 2N2907, and 3-line-to-8-line decoder 
74LS138 are used for driving common-anode 
displays.

In multiplexed display, the current through 
the segments is doubled to increase the display’s 
brightness. 74LS47 is rated for sinking a current 
of up to 24 mA. As the current persists for a very 
small time in multiplexed display, it is peaky and 
can be as high as 40 mA per segment.

The decimal point is controlled indi-
vidually by transistor BC547, as 74LS47 
does not support the decimal point. PA0 
and PA1 bits of port A are used for control-
ling the electro-mechanical relay and buzzer,  
respectively.

Power supply and battery backup. The mi-
crocontroller and the associated IC packages 
require a 5V DC supply, while the relay and the 
buzzer require 12V DC supply. A simple rectifi-
er along with zener diode-regulated power sup-
ply is used. The microcontroller is fed through 
a battery-backed power supply, so that in the  
case of power supply, so that in the case of 
power failure the functioning of the control-
ler’s timer section is not affected. During power 
failure the timer is taken to ‘low power’ mode 
(called ‘wait’ mode). In this mode the controller 

draws a very small current. So small Ni-Cd batteries can provide a good backup.
A simple diode-resistance (27-ohm, ¼-watt) charger maintains the charge of the battery at proper charging 

rate.

Software
Freescale offers Integrated Development Environment (IDE) software for programming its microcontroller and 
complete development of the system. The development board comes with Editor, Assembler, and Programmer 
software to support Freescale's device programmer and software simulator. The ICS05 in-circuit simulator and 
non-real-time I/O emulator for simulating, programming, and debugging code for a MC68HC705J1A/KJ1 
family device.

When you connect the pod to your host computer and target hardware, you can use the actual inputs and out-
puts of the target system during simulation of the code. You can also use the ISC05 software to edit and assemble 
the code in standalone mode, without input/output to/from pod. The pod (MC68HC705J1CS) can be interfaced 
to any Windows 3.x-or Windows 95-based IBM computer using serial port.

The software for the timer has been so developed that the system becomes as user-friendly as possible. The 
main constraint is read/write memory (RAM) space. As mentioned earlier, the microcontroller has only 64 byte 

Fig. 5: Component layout for the PCB




