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ABSTRACT

The proposed digital timer system is implemented and tested for the desired functionalities. The system is highly reactive for these faults and

responds in real time. The voltage and current high and low thresholds can be set to define the range of safe operation for the transmission line.

The user can rely on this system as it ensures the complete protection of the line against these faults by switching a relay accordingly. All the

calculations and decision making are carried out by a high performance eight-bit microcontroller. The system is tested and calibrated many times

to get the optimum results. Up-gradation and optimization of this system is possible and open for further experimentations.

Keywords: 10T, Web server, NodeMCU, Home Automation

INTRODUCTION

As it is a programmable device so there is a requirement for
hardware components and tools to prepare the physical
prototype and to make it work software tools are also required
for editing, compiling, debugging, testing, of source code and
burning that code into the microcontroller. As an online rapid
prototyping platform TinkerCad is preferred. To obtain the
desired results and design schematic Proteus is used.
Microcontrollers are much more paired back devices, which
typically use a combination of a processor, small amounts of
memory and some on-board peripherals to carry out instructions
given to a larger system. They are usually much smaller and
cheaper than a computer and they usually use a lot less power.
They are great for specific designed tasks. In the household
appliances and the electronic devices used in our daily life there
are various integrated circuit boards. The parts on the circuit
boards enable electronic products to have multiple functions.
Among the integrated circuit boards, the most important part is
the microcontroller which is an integrated circuit chip having a
central processing unit (CPU) with data processing capabilities,
memory and multiple input output interfaces.

The timers can be used as a multi-functional device which can

provide real-time alerts, generation of duty-cycle for the
application of pulse width modulation, on-time control, off-time
control. As every process these days are basically time bound
processes and such time bound process if properly monitored
and controlled initially can provide promising results while
increasing the overall production in industries. So, timers are
basically referred to a device that keeps an account of time in
seconds, minutes or hours. Timers have always proven to be the
most critical component of an automation system specifically in
those systems where the process handling by machines is purely
dependent upon time.
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Figure-1: On-Delay Timer Circuit

There are multiple timers deployed around we come across in

our day-to-day life. It is such an essential component today that
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we as humans cannot think beyond living without timers.
Timers can be found in Lighting, Appliances, Washing
Machines, Microwave Ovens, Traffic Lights, Sprinkler
Systems, Induction heaters, Geysers, Stop watch, etc. Timers
can be further classified as mechanical timers and electronic
timers. The objective is to design and develop a microcontroller
based integrated on-off delay timer relay. The timer must be
designed in such a way that it could be configured easily by the

user at any instant of time with the help of some push button.
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Figure-2: Relay Intertil'z‘?ng Circuit

A relay is an electrically operated switch. Many relays use an
electromagnet to mechanically operate a switch, but other
operating principles are also used, such as solid-state relays.
Relays are used where it is necessary to control a circuit by a
separate low-power signal, or where several circuits must be
controlled by one signal. Relays are the components which
allow a low-power circuit to switch a relatively high current on
and off, or to control signals that must be electrically isolated
from the controlling circuit itself. To make a relay operate, we
have to pass a suitable pull-in and holding current (DC) through
its energizing coils. Generally, relay coils are designed to
operate on a supply voltage often 12V or 5V.
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Figure-3: LCD Interfacing Circuit
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The display used here was a 2x16 line alphanumeric LCD
module. Here it was operated in 4-bit mode therefore just 4-bits
of the LCD data bus were interfaced with the microcontroller
pins (Pin No. 14,15,16,17) and the rest four were left
unconnected. There are three control signals for an LCD, out of
which Read/Write pin is permanently grounded to keep it
permanently in write-mode only and other two pins i.e. Register
Select pin and Strobe Enable pin were interfaced with the
microcontroller (Pin No. 19, 20). The LCD needs +5V DC
power to operate. The characters displayed on the LCD are in

ASCII format only.
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Figure-4: Push Button Interfacing Circuit

This section was responsible for the system re-configuration.
The system was designed to operate with some default fixed
values for each cut-off state. The system was made flexible for
the user as three push button keys were provided on board to
alter these default values. One key was to select mode whose
value needs to be altered. When these mechanical switches are
pressed or released, the contacts often rebound or bounce back
several times before settling down to stable state and this would
lead to false or multiple key press/ release detections. To deal
with such situation a lot of hardware as well as firmware level
solutions are available. Here in this work the ambiguity was
solved at firmware level only by ensuring just single key press/
release within a given time slot usually in milliseconds. This
process is known as key-debouncing. The key press detection is
purely interrupt driven and not polling based to prevent
unnecessary engagement of the processor. The touch button is
the most widely used electric, electronic, and panels mechanical

switching mechanism. The tiny switches are put on PCBs and
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are applied when someone presses the button to close an electric
circuit. If the key is pressed, the switch turns ON and the switch
switches OFF when the button is released. The switch provides
an input message to actuate a device or equipment, generates an

interruption, manually increases or decreases the value, as a key

EXPERIMENTAL RESULT
The proposed system is implemented and tested for the desired
functionalities. The system is highly reactive for these faults and
responds in real time. The voltage and current high and low
thresholds can be set to define the range of safe operation for
the transmission line. The user can rely on this system as it
ensures the complete protection of the line against these faults
by switching a relay accordingly. All the calculations and
decision making is carried out by a high performance eight bit
microcontroller. The system is tested and calibrated many times
to get the optimum results. Up-gradation and optimization of
this system is possible and open for further experimentations.
CONCLUSION
These types of systems are always open for further
optimizations. Optimization by selecting the more precise and
accurate algorithms, optimizations in the firmware is possible.
This system can be modified as per the application and as per
the user requirement. It can be integrated with any other system
as a plug-n-play device to control the switching operation of that
particular system. Use of more advanced techniques is left open
for the future. Through this proposed work we came to know
about the utility of configurable on-delay and off-delay timer to
control the switching of a relay intended to control a sequential
process. The system has been tested for different on-delay and
off-delay timer values and calibrated through modifications in
hardware as well as software. Relay has been the key element
to turn ON and OFF according to these time limits set by the
user. This system can be integrated as a part of a more
sophisticated systems where to maintain a controlled time
environment.
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