
34 Secured Room Access System

512-byte SRAM, 32 general purpose I/O 
lines, 32 general-purpose working registers, 
three flexible timer/counters with compare 
modes, and internal and external interrupts. 
The built-in power-on-reset circuitry of the 
microcontroller eliminates the need for ex-
ternal power-on-reset circuit.

Switch S3 is used to reset the system, 
which is accessible only to the master user. 
Port D (PD0 through PD7) is interfaced 
with the numeric keypad. Port C is inter-
faced with a 16-x2-line LCD. Four pins 
(PC4 through PC7) of Port C are used as 
data lines for the LCD module and three 
lines (PC0 through PC2) are used for con-
trolling the LCD. Pin 40 (PAO) of port A is 
connected to the relay driver circuit through 
optocoupler MCT2E (IC3) and transistor 
T1. 

When port pin PA0 goes high, the 
internal transistor of IC3 drives transistor 
T1 into saturation and relay RL1 energises. 
As the solenoid valve is connected through 
normally-closed (N/C) contact of the relay, 
the solenoid coil de-energises and the gate 
is locked. An 8MHz crystal is used with 
two 22pF capacitors for providing clock. 
Preset VR1 is used to adjust the contrast of 
the LCD.

The 230V, 50Hz AC mains is stepped 
down by transformer X1 to deliver a second-
ary output of 9V, 500 mA. The transformer 
output is rectified by a full-wave bridge 
rectifier comprising diodes D1 through D4, 
filtered by capacitor C1 and regulated by IC 
7806 (IC1). Use adequate heat-sink for 7806 
as the solenoid draws a high current. LED1 
glows when power is ‘on’ and resistor R6 acts 
as the current limiter.

A 16-key numeric keypad for password 
entry is connected to the microcontroller. 
The keypad is also used for password change 
and application of master password when 
required. To economise the use of I/O pins, 
we have used here only eight pins for scan-
ning and sensing 16 keys.

The keypad is arranged in a 4x4 matrix. 
There are four scan lines/pins, which are set 

in output mode, and four sense keys, which are used as input lines to the microcontroller. 
At a small time interval, the microcontroller sets one of the four scan lines as low and the other three scan 

lines as high. Then it checks for the status of sense lines one by one at the intersection of a specific scan line and 

Fig. 2: A single-side, actual-size PCB layout for secured room access system 

Fig. 3: Component layout for the PCB 




