(Switch
Power Supply:SPS) SPS

(150KHz~300MHz)

Abstract

The adaptor is a must for numerous computer peripherals. As an important computer exporter
worldwide, the dc power supply industry is bloomy in Taiwan. In today’s dc power supply market,
the switch power supply (PSP) has replaced the linear adaptor as main stream in the industry
globally for its compact size. However, SPS has a serious problem of high frequency
electromagnetic interference and causes harmonic feedback for the AC power source compared with
linear adaptor. The energy consumption is also worse for SPS than linear adaptor. Linear adaptor is
composed of Bridge rectifier Ckt and filter capacitor. Although its output voltage is unstable, the low
cost and no high frequency electromagnetic interference retain its status in the market while
decreasing the harmonic problems in AC primacy. This paper introduces and compares the basic
concepts of these two adaptors. The proposed methods corroborated by experiments will show
appropriate change of filter capacitor value can save the power consumption and reduce the
harmonic wave. We believe this paper can build the basic knowledge for home use adaptors.
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9  (05mH 3mH 27.7mH) 10 (1000uf 100pf  10pf)

1 C1=10uf C2=10uf 6 C1=100uf C2=1000uf
2 C1=10uf C2=100uf 7 C1=1000uf C2=10uf
3 C1=10uf C2=1000uf 8 C1=1000uf C2=100uf
4 C1=100uf C2=10uf 9 C1=1000uf C2=1000uf
5 C1=100uf C2=100uf
3
L=0.5mH 3
4 THD 3 Ds 5
Ds 5
[ 1] G THD D: Ds
Ci=1000 uf C. 10uf —>100uf —>1000 uf THD Ds Ds
[ 2] 3 5 7
L 3] G C. 10uf —> 100 uf —> 1000 uf THD Ds Ds
L 4] C. C: 10uf => 100 uf —=> 1000 uf THD Ds Ds
[ 5] Ci+ C THD Ds Ds Ci+ C THD Ds Ds
[ 6] C+C vde 12V
Cit+ Co Vdc 12v
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Ci=10pf, [Co=10uf = |Co=100pf = |C,=1000uf
THD 3.59% 9.93% 65.95%
D5 2.91% 6.06% 63.47%
Ds 1.54% 5.56% 17.36%
Ve oV 9.2V 11.3V
C=100uf, |C,=10uf = |C,=100pf = |C,=1000uf
THDi 7.59% 17.26% 67.26%
Ds 4.55% 12.58% 64.60%
Ds 4.38% 9.52% 18.58%
Ve 10.9V 11.1V 11.5V
C;=1000pf,|Co=10uf = |C,=100uf —> |C,=1000pf
THDi 63.25% 66.71% 71.93%
Ds 58.07% 60.92% 68.01%
Ds 20.73% 22.77% 21.57%
Ve 11V 11.5V 12.3V
5 L=0.5mH
Ci=10uf, |C=10uf = |C,=100pf = |C,=1000yf
THDi 4.74% 6.78% 31.49%
D5 3.65% 6.09% 30.80%
Ds 2.19% 2.26% 6.08%
Ve oV oV 10V
C,=100pf, |C,=10uf = |C,=100uf = |C,=1000uf
THD; 4.07% 8.29% 30.06%
D5 3.51% 7.43% 27.95%
Ds 0.37% 3.28% 9.83%
Ve 8.9V 8.9V 10.14V
C1=1000yf, |Co=10pf —> |Co=100pf —> |C,=1000uf
THDi 61.99% 62.22% 41.28%
D5 56.78% 57.33% 33.75%
Ds 20.82% 19.67% 22.18%
Ve 10.6V 10.7V 10.7V
6 L=3mH
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Ci=10uf, |C=10uf = |C,=100uf — |C,=1000uf
THDiI 42.17% 42.40% 44.01%
D3 32.26% 32.65% 33.18%
Ds 19.12% 18.59% 20.74%
Ve 9V oV oV
C,=100pf, |Co=10pf = |C,=100pf = |C,=1000pf
THDI 40.04% 41.02% 42.60%
D3 29.87% 30.38% 32.29%
Ds 15.27% 14.86% 17.04%
Ve 8.7V 8.7V 8.6V
C1=1000pf,|Co=10uf = [C,=100pf — [C,=1000pf
THDiI 69.20% 69.84% 70.72%
D3 62.82% 63.49% 64.28%
Ds 24.66% 24.91% 25.27%
Ve 10.52V 10.9V 10.9V
7 L=27.7mH
CH+C,
CiH+C
CiH+C,
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