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Abstract

Standby power is electrical power that is absorbed by electrical and electronic
appliances when they are switched off. It has been calculated that approximately 10% of
energy usage in a typical household is from standby power. In this project, an
energy-saving protocol of smart mobile consumer products will be discussed and how
the development of a new energy saving power-switching device can eliminate upwards
of 90% of wasted standby power.

Electronic appliances often have 3 modes, these include — working mode, standby
mode and sleep mode, and each one consumes a different amount of power. Combining
these three modes, Real-Time polling technology enabled us to develop a control unit
designed with an energy-saving protocol. Research of circuits led us to outline a main
circuit and then create simulation circuit models. This led to the creation of a fully
automatic intelligent switching device. This intelligent energy-saving switching device
is composed of a solid-state relay circuit, a current sensor circuit, an RC filter circuit,
and a control circuit. After conducting tests on the simulation models and analyzing the
data on its efficiency for energy savings, an intelligent energy-saving switching device
could be assembled. Further analysis allowed us to determine the feasibility of this
switch and how it may be implemented into commonly used household appliances and
electronics.

Upon completion of all tests on the experimental prototype we were able to
conclusively state that this intelligent energy-saving switch with an energy-saving
protocol could effectively save standby power consumption of appliances. Elimination
switches that are currently on the market can reduce standby power consumption;
however, they need to be user activated. Out design with an intelligent energy-saving

protocol is completely automatic.
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Function generator-XFGL
Waveforms

signal options

Frequency: 0.01 Hz
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B? ’VOUt ;’z‘:“;b é‘ E’f‘lééﬁ'ff’? @(_Vsat = _VCC) ’ F —L ’Vl < V2 Eg ’VOUt

& ek fo TR (Vegr = Vo)

Vout = Vsar X Sign(VZ - Vl) (10)
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oo

315 nRERE Y
LS 23 X 2

B | KH IR R it SR < 10mW
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VB~ 25V i i R L (R ek T )

Vo » THZ BV sh= &k (e 8 0T R )

Function generator-XFG1 =

Waveforms

Signal options
Frequency: 1 Hz Il
Duty cyce: 50 %

Amplitude: 5 Vp
Offset: 2.5 v
+ Commen
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i R1 R2 R3 R4 RL Ve Vo—p V:c [E3 Power

Gain o "ohm) B (Ohw) I (Ohw) [ (Ohw) Bl (Ohw) B (Ohw) B (VolOE] (Volt) B (ol OBH () B (mh)
BESAER-(1)| 15.00 8.80 |J 10.20 989 988 9. 900 9.940 | 986.000 | 4.990 0.132 5.00 | 0.9804 | 4.9020
BEER (1) 15.00 10. 00 10. 00 989 988 9, 900 9,940 | 986,000 | 4.994] 0. 150 5.00 0. 6000 3. 0000
BRE 0.00% -13. 64% || 1.96% 0.00% 0. 00% 0. 00% 0.00% 0.00% | -0.08% -13.64% | o.00% | 38.80% | 38.80%
BEERER-(2)| 50.00 11.60 |§ 10.20 989 988 9. 900 9.940 | 986.000 | 4.990 0. 580 5.00 | 0.9804 | 4.9020
BEER-(2)| 50.00 9.96 || 10.00 989 988 9. 900 9.940 | 986,000 | 4.994 0.498 5.00 0. 6000 3. 0000
== 0. 00% 14.14% |§ 1. 96% 0.00% 0. 00% 0.00% 0.00% 0.00% | —0.08%) 14.14% | §0.00% | 38.80% | 38.80%
EESAEN-3)| 100.00 10.40 |J 10.20 989 988 9, 900 9,940 | 986,000 | 4.990 1. 040 5.00 | 0.9804 | 4.9020
EREES-(3)|  100.00 10. 01 10. 00 989 988 9. 900 9.940 | 986,000 | 4.994 1. 001 5.00 0. 6000 3. 0000
iR 0. 00% 3.75% 1.96% 0. 00% 0.00% 0.00% 0.00% 0.00% | —0.08%) 3.75% | fo.oo% | 38.80% | 38.80%
BESRER-(4)| 50000 7.60 |§ 10.20 989 988 9. 900 9.940 | 986.000 | 4.990 3. 800 5.00 | 0.9804 | 4.9020
ERER-(4)| 50000 7.08 10. 00 989 988 9, 900 9,940 | 986,000 | 4.994] 3. 542 5.00 0. 6000 3. 0000
BRE 0.00% 6.79% 1.96% 0.00% 0. 00% 0. 00% 0.00% 0.00% | -0.08%) 6.79% | fJo.oos | 38.80% | 38.80%
FEEREE-(4)| 1000.00 3.84 |§ 10.20 989 988 9. 900 9.940 | 986.000 | 4.9%0 3.840 500 | 0.9804 | 4.9020
ERER-(4)| 1000. 00 3.54 |} 10.00 989 988 9. 900 9.940 | 986,000 | 4.994 3.543 5.00 0. 6000 3. 0000
BRE 0. 00% 7.73% 1.96% 0.00% 0. 00% 0. 00% 0.00% 0.00% | -0.08%)] 7.73% [fo.oos | 38.80% [ 38.80%

B.RC gt ¥

4 RCimik Beng Slicdpn s LB 37Th2 T B 79 %87
FARfeb R E St 29 Vinp 5 @?J » 35 > Freq = DC offset
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221 RCE M B Izz2 BRltiiltind

- o - = Vo = ol B - . -ir. -
EESEER-(1) 0.5 60.0 0.5/ 9.940 | 22.0 | 99.600 0. 480 0.180
BiEER-(1) 0.5 60.0 0.5 9.940 | 22.0 | 99,600 0. 364 0. 040

= 0. 00% 0. 00% 0.00%| 0.00% 0.00% 0.00 24174 77.78%
SESHEER-(2 0.5 60.0 0.5 9,940 | 100.0 | 99.600 0. 445 0. 080
ERER-(2 0.5 60.0 0.5/ 9,940 | 100.0 | 99,600 0. 365 0. 006
R 0. 00% 0. 00% 0.00%| 0.00%| 0.00% 0.004 17.984 92.50%
BESESEH-3) 0.5 600. 0 0.5 9.940 | 22.0 | 99.600 0. 443 0.080
EigEE-(3) 0.5 600. 0 0.5 9.940 | 22.0 | 99.600 0. 350 0. 004

i 0. 00% 0. 00% 0.00% 0.00%| 0.00% 0.004  20.994 95. 00%
EESEER- @ 0.5 5600.0 0.5 9.940 | 100.0 | 99.600 0.443 0. 080
BEER-4) 0.5 600.0 0.5| 9.940 | 100.0 | 99,600 0. 364 0. 001

= 0. 00% 0. 00% 0.00%| 0.00% 0.00% 0.004 17.834 98. 75%
SESHER-@ 0.5 60.0 0.5( 9,940 | 22.0 | 981,000 0.484 0.180
ERER- 1) 0.5 60.0 0.5/ 9,940 | 22.0 | 981,000 0. 360 0.022
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