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Design and Reliability Evaluation of 5-V output AC-DC Power Supply
Module for Electronic Home Appliances
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Abstract This paper presents an AC-DC power module design and evaluates its efficiency and reliability when used
for electronics appliances. This power module consists of a PWM control IC, power MOSFETs, a transformer and
several passive devices. The module was tested at an input voltage of 220V (RMS) (frequency 60 Hz). A test was
conducted in order to evaluate the operation and power efficiency of the module, as well as the reliability of its
protection functions, such as its over-current protection (OVP), overvoltage protection (OVP) and electromagnetic
interference (EMI) properties. Especially, we evaluated the thermal shut-down protection (TSP) function in order to
assure the operation of the module under high temperature conditions. The efficiency and reliability measurement
results showed that at an output voltage of 5 V, the module had a ripple voltage of 200 mV, power efficiency of
73 % and maximum temperature of 80°C and it had the ability to withstand a stimulus of high input voltage of 4.2
kV during 60 seconds.
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Fig. 2. Proposed AC-DC converter block diagram
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Table 1. Key Spec. of proposed converter

Spec. Value Units
Supply voltage 220(AC) \Y
Output voltage 5 \

Load current 0.5~1.2 A
Switching frequency 200k Hz
OCP 1.4 A
Efficiency 73 %
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Fig. 3. The proposed power module Spice simulation
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Fig. 6. Frequency measurement result of proposed converter
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Fig. 7. Efficiency measurement results of proposed
converter
(a) No load, (b) Load
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Table 2. Measurement results of converter
(220V conditions)

Input stage Output stage Efficiency
No load load No load load 73.3%
008 W | 356 W | 522V 5V 05 A)

Table. 3. Environment for reliability test of the power
module

item equipment environment

-Spectrum Analyzer :

NEX Future, NS30A -start frequency:150 kHz
EMI . -stop frequency:30 MHz
Network Equipment: -Input voltage:Vac 220V
EMCO, 3816/2 P £e:

-Power Supply :

KIKUSUL PCRS00M -Normal temperature and

OCP R humidity, AC 85V ~ 264V,
-Electronic Load: ) . e ¢
KIKUSUI, PLZ164W

Temper Thermal imaging

o fe equipment -AC 220V, Full Load 1Hr

u FLUKE, Ti25

withsta | Insulation Pressure -1 block ‘+’ ~ -’ short &

nding Tester: 2block ‘“+* ~ ‘- short,

voltage | KIKUSUI, TOS8850 5kV/10mA, 60sec
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Fig. 8. Reliability test configuration (a)EMI (b) OCP
(c) withstanding voltage
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Fig. 10. OCP measurement results of proposed converter
(a) Output current 0.5A, (b) Output current 1A
(c) Output current 1.4A, (d) Output current 1.5A
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Fig. 11. Temperature measurement results of proposed
converter
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Fig. 12. Measurement results of Power module
according to temperature change
(a) -10C, (b) 10T, (c) 50C, (d) 80C
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Fig. 13. withstanding voltage test (a) tester (b) test
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