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Development of Electrolytic-Capacitor-Less Ultra-Thin Flyback Converter
Shintaro Takagi*, Toshihiko Noguchi (Nagaoka University of Technology),
Kazuyoshi Kiyono, and Matsuo Uno (AW JAPAN Co., Ltd.)

Abstract — This paper describes two novel approaches to develop an ultra-thin switching power supply for display

devices and illumination equipment. One of the approaches is minimization of capacitance in the front-end rectifier of a

DC/DC converter, where discharge timing of the capacitor is controlled to reduce the rectified DC-bus voltage ripple.

The other approach is based on an integrated multi-core technique of the switching transformer, which allows reducing

implementation height and area of the transformer. Several experimental tests as well as computer simulations have

been conducted to examine operations of a prototype 24-W ultra-thin flyback converter, of which thickness is less than 5.5

mm. As a result, the maximum efficiency and total input power factor were confirmed to be approximately 70 % along

with the lower DC-bus voltage ripple than conventional switching power supplies.
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Fig. 2. DC-bus voltage waveform.
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Fig. 3. Circuit operation.
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Fig. 4. Operation waveforms (simulation).
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Fig. 5. Ripple voltage characteristic (simulation).
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Fig. 6. FFT analysis result of input current (simulation).
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Fig. 8. Comparison of core and winding configuration.
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Fig. 9. Circuit configuration of prototype flyback converter.
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Table 1. Comparison between conventional
and integrated multi-cores.

Conventional-core | Integrated multi-core
Effective Cross s s
Section Area
Mean Length _
of Magnetic Path Li L=72)
Number of Turns N; N, (=N/2)
Core Count 1 2
Inductance ﬂle 2£N22 = £N12
h 2 h
Size 50 mm X 82 mm 50 mm x 60 mm

£2 TTANy 7 3 =2 RIEE DR
Table 2. Specifications of prototype flyback converter.

Input AC 100V
Output DC24V,1A,24W
Switching frequency 75 kHz
Size 195 x 105 x 5.5 mm
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Table 3. Components used in prototype.

Symbol Component Thickness (mm) | Quantity
C; GA355 330000 pF 3.0 8
L¢ HS102 pH 5.5 1
DB, SINB60 2.6 1
D, D, CMFO01 0.98 2
Th, USF5G49 2.6 1
C, THC 200 V, 2.2 uF 3.0 20
Q 2SK3438 3.0 1
T, PC95 5.5 1
C, THC 50V, 22 uF 3.0 20
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Fig. 10. Dimensions of integrated multi-core.
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Fig. 11. Photograph of prototype.
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Fig. 12. Operation waveforms (experiment).
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Fig. 13. FFT analysis result of input current (experiment).
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