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Abstract— at present electronic appliances play a vital role
in day-to-day activities of human life. These activities increase
the electric power consumption. The proposed design is to
reduce the standby power consumption of the electronic
appliances like touch panel microwave oven, TV and etc. As an
example the touch panel microwave oven which is turned off
does not mean that it is not consuming electric power. Although
it is in non-heating state but it still consumes 1 to 3 W when it is
plugged into an AC socket. It is aimed to reduce such unwanted
electric power consumption which greatly increases the power
consumption on a whole. An effective circuit design concept
based on ARM processor is proposed to reduce standby power
consumption of a touch panel microwave oven by means of a
latching relay which is also easy to apply to future products. In
the stand by state some power is consumed for internal
functions these power is called standby power. The standby
power is realized by the proposed scheme should be lower than
that of others and not only simple but also should be
inexpensive.

receiving these inputs, the controller will wakes up from
power down mode and power is supplied for internal
functions. After setting the timer for heating press start
button on the touch screen the controller will give signal to
the latching relay circuit to connect to the AC supply to the
load i.e. microwave-oven. The oven will start its heating
operation and ends when the timer comes to zero. By latching
relay circuit we are reducing standby power consumption.

Index Terms— Microwave Oven, Relay Standby Power
Consumption.

I. INTRODUCTION
The touch panel microwave-oven has three power states
they are Cutoff state, Standby state and Heating state. In
cutoff state there is no power consumption because the power
is switched off in this state and in heating state the power is
consumed because the oven does its main heating operation.
In standby state also power is consumed but compared to
heating state it is very less but most of the time the oven will
be in the standby state and it will be heating state when it is
used for heating. When single microwave oven taken in to
consideration the standby power consumption will be less
and if we take all the ovens in the country in to account we
will get much power consumption and these will affect the
total power in the country.
In our proposed project work, we have reduced the
standby power consumption by means of latching relay. In
this section, the microcontroller will be activated with a start
button along with dc power module. Then the controller will
check for an external interrupt from door open unit. The user
has to set the time for oven heating and other activities. After
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Fig. 1. Block diagram
This project work consists of a Processor using ARM7
core, touch screen and alert unit and control unit. As
hardware parts and an effective in this project initially the
oven power consumption should be found out by the load
applied from the home. In the existing system we have to
consider some set points and if the power consumption levels
will equal the set point then automatically oven will coming
to on condition. In the proposed design the system will
operate based on the event i.e. when we want to heat the food
at that time the oven will comes to ON and Heating state.

II. DESIGN AND IMPLEMENTATION
This project uses two important power supplies. 1. DC
(direct current) and 2.AC (alternating current). These paths
are discussed below
2517

ISSN: 2278 – 7798

All Rights Reserved © 2014 IJSETR

International Journal of Science, Engineering and Technology Research, Volume 3, Issue 9, September 2014

In this project a power consumption system is used
which will do the key role in the entire operation. For the
oven system, we are using the relay circuit and Processor
power down mode.

Flowchart. 1. Design Process
The flowchart consists of two power supply 1.DC power
supply. 2. AC power supply. The dc power supply connects to
the ARM7 controller. The arm board consists of door switch
module and touch screen and start button. Normally when dc
supply connects to controller it is in sleep mode and when
door switch is ON the Arm7 processor will enters into the
active mode will display the touch screen for operation. By
using touch screen set time for heating and press start button
after pressing start button the controller will give signal to
the latching circuit to connect to the AC supply to the
micro-oven and if the timer is zero then the controller will
enter into the sleep mode. The Latching relay circuit is
placed in between ARM7 processor and microwave-oven.
The ARM7 board requires 3.3v DC supply and the process
of converting to 3.3v DC is explained clearly in the next
section. In the proposed design we are using the LPC2148
arm7 processor. The LPC2148 ARM7 controller has some
special features which are more useful for our proposed
design they are low power consumption and power down
mode and other features are explained in the section IV. In
the proposed system the door switch is connected high
priority interrupt i.e. fast interrupt request. The door switch
module consists of switch which is connected to fast interrupt
request. The LPC2148 includes four External Interrupt
Inputs as selectable pin functions. The External Interrupt
Inputs can be used to wake up the processor from
Power-down mode. In the proposed design External
Interrupt Input 0 is used, 1.An active low or high level, 2.

Falling or Rising edge general purpose interrupt input, any
section from 1 and can be taken based on the requirement, in
the above design we have selected active high rising edge.
This pin may be used to wake up the processor from Idle or
Power-down modes. Pins P0.1 and P0.16 can be selected to
perform EINT0 function. There are four register which are
used for external interrupt function they are EXTINT,
EXTWAKEUP, EXTMODE and EXTPOLAR registers. The
EXTINT register contains the interrupt flags, and the
EXTWAKEUP register contains bits that enable individual
external interrupts to wake up the microcontroller from
Power-down mode. The EXTMODE and EXTPOLAR
registers specify the level and edge sensitivity parameters.
When the door is opened this interrupt is executed and
wakes up from power down mode this process is set up by
programming using software. In the active mode the touch
and GLCD gets in to ON condition, when touch screen gets
ON the four lines passes voltage through it, as we touch it
restrict the flow of voltage and it gets detected, With the help
of touch screen we set time for heating and the heating
process starts when the start button is pressed and it will ends
the heating process when timer becomes to zero. The status
of heating process will be known by red and green led. When
the red led in thus states that oven is in heating state. The
touch screen works on the principle of potentiometer. To
determine the touch position we have to find out the X and Y
positions and the touch screen has four pins. They are x1, x2,
y1 and y2. The pins x1 and y2 should be connected to both
ADC and GPIO multiplexed pin and this pins does the multi
functionality. Other pins x2 & y1 should be connected to
GPIO pin.
The latching relay plays an important role in the proposed
system, we are using DPDT (double pole double terminal)
relay and it is used to switch the both AC & DC, here AC
connection is switched to the load by DC supply with the help
of ARM processor.
In the proposed design the 95% standby power is reduced
and in the standby state there is only DC power consumption.
Some critical situation like after setting the timer if didn’t
press the start button in the program we set up some time like
20/30 sec and the button is within this time then
automatically the processor goes to the sleep mode. In this
situation also we are reducing the power consumption.

III. DC POWER SUPPLY
All electronic circuits’ works only in low DC voltage, so
we place DC power supply unit for their proper functioning
.This unit consists of
transformer, rectifier, filter &
regulator. AC voltage of typically 230volts rms is connected
to a transformer voltage down to the level to the desired ac
voltage. A diode rectifier that provides the full wave
rectified voltage that is initially filtered by a simple
capacitor filter to produce a dc voltage. This resulting dc
voltage usually has some ripple or ac voltage variation .
A regulator circuit can use this dc input to provide dc
voltage that not only has much less ripple voltage but also
remains the same dc value even the dc voltage varies
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somewhat, or the load connected to the output dc voltages
changes

Fig. 2. Power Supply.
IV. ARM7 (LPC2148) PROCESSOR
In the proposed design LPC2148 arm7 processor is
used.LPC2148 works on 3.3 V power supply. LM 117
regulator is used for generating 3.3 V supply and other
peripherals like LCD; ULN 2003 (Motor Driver IC) etc.
requires 5V for functioning. So DC power supply unit is
placed for converting 230V AC to 5V DC by using above
mentioned circuit and after that LM 117 is used to convert 5V
into 3.3V.
The ARM7TDMI-S is a general purpose 32-bit
microprocessor, which offers high performance and very low
power consumption. The ARM architecture is based on
Reduced Instruction Set Computer (RISC) principles, and
the instruction set and related decode mechanism are much
simpler than those of micro programmed Complex
Instruction Set Computers (CISC). This simplicity results in
a high instruction throughput and impressive real-time
interrupt response from a small and cost-effective processor
core. Pipeline techniques are employed so that all parts of the
processing and memory systems can operate continuously.
Typically, while one instruction is being executed, its
successor is being decoded, and a third instruction is being
fetched from memory. The ARM7TDMI-S processor also
employs a unique architectural strategy known as Thumb,
which makes it ideally suited to high-volume applications
with memory restrictions, or applications where code density
is an issue. Thumb is that of a super-reduced instruction set.
Essentially, the ARM7TDMI-S processor has two instruction
sets:
• The standard 32-bit ARM set.
• A 16-bit Thumb set.
The Thumb set’s 16-bit instruction length allows it to
approach twice the density of standard ARM code while
retaining most of the ARM’s performance advantage over a
traditional 16-bit processor using 16-bit registers. This is
possible because Thumb code operates on the same 32-bit
register set as ARM code. Thumb code is able to provide up to
65% of the code size of ARM, and 160% of the performance
of an equivalent ARM processor connected to a 16-bit
memory system.

V. DISPLAY UNIT

In the proposed design resistive touch is used. A resistive
touch screen panel is composed of several layers, there are
two important thin, metallic, electrically conductive layers
separated by a narrow gap. When an object, example finger,
presses down on a particular point on the panel's of display
surface the two metallic layers become connected at that
point: the panel then behaves as a pair of voltage dividers
with connected outputs. This causes a change in the electrical
current which is noticed as a touch event and sent to the
controller for processing. In another way the resistive system
consists of a normal glass panel which is covered with a
resistive metallic and a conductive layer. The spacers
separate these two layers, and on top of whole setup a
scratch-resistant layer is placed. When monitor or display is
ON an electrical current flows through the two layers. When
a user touches the screen or display, the two layers make
contact in that exact spot. The change in the electrical field is
noted and the coordinates of the point of contact are
calculated by the processor.
A. GLCD
The CFAG12864B is a 128 x 64 pixel graphical LCD with
backlight. It is driven by 2 64 x 64 pixel Samsung KS0108
drivers. Figure 3 shows an image of what the LCD looks like
with a sample output of a tractor. The actual view area of the
LCD is 60 mm x 32.6 mm.

Fig. 3 GLCD.
VI. LATCHING RELAY
A relay is an electrically operated switch. It creates a
magnetic field when Current flowing through the coil of the
relay circuit which attracts a lever and changes the switch
contact points. The current flowing in the coil can be on or off
so relays have two switch positions and they are double throw
(changeover) switches.
Relays allow one circuit to switch a second circuit which
can be completely separate from the first. For example a low
voltage battery circuit can use a relay to switch a 230V AC
mains circuit. There is no electrical connection inside the
relay between the two circuits; the link is magnetic and
mechanical.

A touch screen is a display that can detect the presence and
location of a touch within the display area, when we touch or
contact the display screen by a finger or hand. So touch
screen acts like an input device. The touch screens are
sensitive to pressure;
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[5]

[6]

VII.

Fig. 4 Circuit symbol of a relay.

[7]

POTENTIAL TRANSFORMER

[8]

PTs or VTs are the most common devices used. These
devices are conventional transformers with two or three
windings (one primary with one or two secondary). They
have an iron core and magnetically couple the primary and
secondary. The high side winding is constructed with more
copper turns than the secondary, and any voltage impressed
on the primary winding is reflected on the secondary
windings in direct proportion to the turns ratio or PT ratio.
VIII.

[9]

[10]

[11]

CURRENT TRANSFORMER

A current transformer (CT) is a type of instrument
transformer designed to provide a current in its secondary
winding proportional to the alternating current flowing in its
primary. They are commonly used in metering and protective
relaying in the electrical power industry where they facilitate
the safe measurement of large currents, often in the presence
of high voltages. The current transformer safely isolates
measurement and control circuitry from the high voltages
typically present on the circuit being measured.

[12]
[13]

[14]
[15]
[16]

VII. CONCLUSION
This paper introduces a new circuit design which
substantially reduces the standby power to much less than
that of other touch panel microwave ovens. This new
ultra-low standby power microwave oven, which consumes 3
mW, is both easy to set up and inexpensive. In the long run
this oven saves more power while at the same time the
performance of the oven is unchanged. Furthermore, this
design could be made into a socket connected to the existing
touch panel microwave oven. Although the standby power of
a touch panel microwave oven is not great, it not only affects
the electricity bill in the long run, but because this power is
converted into heat it also increases the indoor temperature.
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