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ABSTRACT  
Energy crises in the country is great bottleneck. There is huge 

demand of energy all over the globe. We lose so much energy, 

particularly in the old system. Energy issues and technology 

change have played crucial roles in energy saving. Electrical 

appliances used in the past consume most of the power   [1-5] 

and even though todays most of the electrical appliances are 

having inbuilt features for power management. These 

appliances are used everywhere in the offices and home. 

These appliances are computers, computer peripherals such as 

a monitors, printers. But all the time these will never get 

shutdown. But they go into sleep mode or idle mode, but still 

they consume energy. This is avoided in the proposed system, 

where these appliances are made OFF. These are made ON as 

on when required by giving trigger when we work on it. This 

embedded system saves 10% overall power consumed in a 

year. 
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1. INTRODUCTION 
Many small businesses are connected through the technology. 

The energy use of small office equipments in the small 

business may account 18% of overall energy bills.[6-8] One 

can stop paying such increased in the bill and spend the same 

amount in business. Business will grow. Simple change to the 

way one use office equipments and monitors these office 

equipments through the system will definitely increase energy 

saving. There is huge demand of such system which can save 

energy as well as optimum use of office equipments[14-16]. 

Office electrical equipments in which computer peripherals 

such as monitor, printer plays important role energy 

consumption. There are different ways to control it. 1) One 

can turn off monitor if you are not using it for more than 30 

minutes. 2) Switch of all the equipments after office hours and 

weekends. These equipments should be off and ensure it 

should not be in sleep mode. 3) One can install timer 

equipments to turn off the office equipments. Computer 

equipments contribution in standby and sleep mode 

contributes lots of energy. There is more than 40% to 90% of 

the total energy waste from computer peripherals standby 

mode. [9-13] 

These ways stated above can result it into significant cost 

saving:  

1. Energy consumption  

2. Maintenance cost  

3. Replacement costs,  

4. Operating life of equipments and, 

5. Running cost  

This paper is structured in six sections, section-I give 

introduction, section-II gives methodology, proposed system 

is given in the section-III, section IV shows implementation of 

system, section V gives software implementation and section 

VI draws conclusion. 

2. METHODOLOGY 
In this project a circuit is designed and implemented into any 

electrical appliances to reduce this standby power. The paper 

deals with a printer, which consume standby power of 90W is 

reduced where a low standby power achieved. The printer 

power consumption is monitored and it is connected to the 

analog input of the microcontroller. In this simulation we 

connected the Trim pot for adjusting the current input to the 

microcontroller. Current consumption go below 90W the 

microcontroller turns off the relay. Then the printer power 

shuts off.  

The door switch output signal is connected to the input of the 

MCU. If the door is opened, the MCU wakes up from its sleep 

mode and turns on the relay. So the printer power switched 

on, thus enabling the printer and allowing the user to set the 

control panel. The keypad output is also connected to the 

input of the MCU. If the keypad is pressed, the printer power 

is switched on. This variation in its operating mode is 

indicated by the LED design circuit. Its power consumption 

and the implement results are compared and explained. The 

circuit designed for low standby power consumption can be 

implemented in any of the future electrical appliances due to 

its low cost simple design and its flexibility. 

3. PROPOSED SYSTEM 
Block diagram of proposed system is shown in figure 1. This 

is divided into four parts. 

1. Microcontroller. 

2. Power sensing circuit. 

3. Appliances Triggering unit. 

4. Appliances under control. 
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Fig. 1: Proposed system of energy saving 

3.1 Microcontroller 
It is heart of the system. This is a microcontroller which takes 

decision based on the inputs of appliances. It gives trigger to 

appliances for making ON/OFF.  

3.2 Power sensing circuit. 
This unit consists of signal conditioning circuit which will 

sense the current and voltage of the appliance [7]. There are 

different currents in the different mode of appliance. Different 

modes are a) Idle mode b) Power down mode c) Shut down 

mode.  

3.3 Appliances Triggering unit. 
This unit consists of a circuit which will sense the appliance 

whenever it is operated by a user. Even though this appliance 

is in any mode Idle mode, Power down mode, Shut down 

mode. This will give signal to microcontroller and these 

appliances will immediately come in the operating mode 

where it will activate all its functions 

3.4 Appliances under control.  
There are different appliances which are need to control such 

as computer peripherals like printers, scanner. Workgroup 

printer draws 800w during printing and 90w during standby 

mode. Mid-workgroup printer is about 500-800W in use and 

80W during standby mode. Most of this is heating up the 

fuser. To save energy it is best to turn off the printer when not 

being used. In ideal mode current is very small, this current is 

sense [17]  by signal conditioning circuit which is given to 

PIC18F4520 through internal ADC. PIC microcontroller will 

tale decision based on the amount of current. 

4. HARDWARE IMPLEMENTATION 
Implementation of the system is shown in fig 2 

Pin out of the circuit design is as given as below 

1. LCD INTERFACING 

a. LCD data PORTC 

b. LCD RS  RD6 

c. LCD EN  RD7 

 

 

 

Fig. 2 System Circuit diagram 

2. Appliances triggering 

a. PORT B0-B3 

3. Appliances ON/OFF 

a. PORT B4-B7 

4. Current sensing 

5. ADC input ANALOG A0-A4 

Pin out which is assigned with PIC18F4520 is shown in figure 

3. 

Appliances current are measured at analog channel, if current 

is less than the standby, it gives signal to relay driver circuit. 

Relay driver circuit will switch off the Appliances. If the user 

want use appliances, he will touch the keypad of the 

appliances which will give trigger automatically to the 

microcontroller which in turns ON the Relay and appliances 

get activated. This will go on continuing till the current of the 

appliances go down to level of standby current.   

4.1 Microcontroller 
Power Management Features of PIC18F4520: 

• Run: CPU on, Peripherals on 

• Idle: CPU off, Peripherals on 

• Sleep: CPU off, Peripherals off 

• Ultra Low 50nA Input Leakage 

• Run mode Currents Down to 11 μA Typical 

• Idle mode Currents Down to 2.5 μA Typical 

• Sleep mode Current Down to 100 nA Typical 

• Timer1 Oscillator: 900 nA, 32 kHz, 2V 

• Watchdog Timer: 1.4 μA, 2V Typical 

• Two-Speed Oscillator Start-up 
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Features of PIC18F4520 shows that it is low power 

microcontroller. Design of PIC18F4520 is shown in fig 3. 

Capacitor selection is values are shown in Table I.  

 
Fig. 3 Microcontroller pin out diagram 

 
Fig. 4 Crystal circuit design 

Table-I typical capacitor values used in crystal 

Mode Freq OSC1 OSC2 

XT 3.58 MHz 

4.19 MHz 

4 MHz 

4 MHz 

15 pF 

15 pF 

30 pF 

50 pF 

15 pF 

15 pF 

30 pF 

50 pF 

 
Appliances ON/OFF status is shown in fig. 5 

 
Fig. 5 LCD display interface with microcontroller 

4.2 Current Sensing Circuit 
Here we have made attempt to show through simulated 

sensor. A variable register is used in the input of ADC 

channel. It reads the change n current. When the change in 

current go below specified limt. It switch off the appliances. 

4.3 Appliances Triggering unit. 
This unit consists of trigger circuit which gives trigger 

whenever the keyboard or panel of the printer is touch or 

open, the input singal generated and is given to PIC 

microcontroller which in turns makes the device ON. 

4.4 Appliances under control.   
A Relay driver circuit is designed as a switch which is 

controlled by transistor. As soon as signal is given by 

controller to this unit, it activate appliances. Figure 6 shows 

the appliances ON/OFF controller.  

 

 
Fig. 6 Appliances ON/OFF controller 

5. SOFTWARE IMPLEMENTATION 

5.1 MPLAB IDE  
Is software program that runs on windows to develop 

applications for microchip microcontrollers and digital 

controllers. It provide a development environment for your 

embedded system design. 

5.2 Compiler 
MPLAB compilers produces highly optimize code it supports 

all the microchip devices. 

Algorithms  

1. It check appliances trigger or not 

2. Check current is more than standby current 

3. If trigger receives, it will make appliances ON 

4. Continuously monitoring the current till it is more 

than standby current. 

5. If current go below standby it will OFF the 

Appliances. Go in step 1. 
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Fig. 7 Flow chart of the program 

6. CONCLUSION 
This paper proposes a new system design which remarkably 

reduces the standby power of printer used in offices and home 

specially laser printer. It also monitors all the equipments in 

the home/offices. This also reduces continuous monitoring of 

human which is quite tedious and also costly. These are made 

on as on when required by giving trigger when we work on it. 

This embedded system saves 10% overall power consumed in 

a year. 
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