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Technology to Reduce Power Loss in Line Noise Filter Circuit
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Abstract

Line noise filter circuits need a resistor to discharge the X-capacitor in less than 1 second
and so protect users from residual electric shocks after unplug. Typically this is achieved by
placing discharge resistors directly across the capacitor and AC main lines but this results in a
constant power loss while AC is supplied. To reduce power loss from discharge resistors,
CAPZero™ family chip technology, coupled with AC detector and back-to-back MOSFET, can
switch off block current flows through resistors when AC is applied at main lines and switch on
connect resistors to discharge current from capacitor when AC is absent from main lines. This can
be used to eliminate power losses through discharge X-capacitor resistors at a level of about 84-
98% of main input voltage at 220 VAC while retaining all the characteristics of line noise filters.
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NN : (Power Integrations. Application Note AN-48, CAPZero™ — Family. p.3.)
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7. MsgaydeMasnuiiel¥sl CAPZero

= o w

M3 2 megaidesiasauuesglnssiluiesnses

o

usadudlowfienann MIgaIaEnaIny MIgaasnasny MIgaasnasa
(W8 V / Hz) lug CAPZero lu MoV Tuasasnsesiianun
(W18 mW) (W12 mW) (MU mW)
85V /50 Hz 1.5 0.5 2.0
100 V/50 Hz 1.7 0.9 2.8
115V /60 Hz 2.0 0.7 3.0
132V /60 Hz 23 2.0 4.8
230 V/50 Hz 4.0 23 8.0
240 V /50 Hz 4.1 4.9 11.0
265V /50 Hz 4.6 4.5 12.0

11 : (Power Integrations. CAPZero Reference Design Report , RDR-252 . p.9-12.)
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d‘ o w = d‘ d’ 9 1 v A
A3 NN 3 Lmﬂqmawuqmumwaﬂmmeh R 5700 U%YU CAPZero

(fused 220 VAC, Toe=0.75 sec. ey =5 MW)
AINNYVDI MANNNUMUIIN | Ndsnugeayds Tu Masnugaas
X-Capacitor R 1 R s 220 fanauiield R SrufuT
VAC CAPZero (5 mWmax)
WU mW wosiFud

500 nF 15 MQ 32mW 27 mW 84.38
750 nF 1.02 M€ 47 mW 42 mW 89.36
1.0 uF 780 k 2 62 mW 57 mW 91.94
1.5 uF 480 k2 100 mW 95 mW 95.00
2.0 uF 360 kQ 134 mW 129 mW 96.27
2.5 uF 300 k Q2 161 mW 156 mW 96.89
3.5uF 200 k Q 242 mW 237 mW 97.93
5.0 uF 150 k €2 323 mW 318 mW 98.45
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