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Abstract : In order to substitute incandescent lamps, a power supply device for 7W class LED lamps which are environmentally fiendly
and energy saving is designed. LED lamps consist of a multitude of chip LED connected in parallel and series. Thus it is necessary to
supply LED lamps with DC voltage and current. However, when LED lamps are in use, they are connected directly to AC 220V. This is
why we need to have AC/DC, DC/DC power converters including a control system of voltage and current For this, a transformerless

and simple LED lamp driver is designed which can control the current and output voltage for LED string of LED lamp.
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Table 1. Criteria of development

Item Criteria

Rectifier input General AC power

Rectifier output DC140~400[V]
Output voltage DC23~31[V]
Output current 240~ 360[mA]
QOutput power 7IW])

Table 2. Characteristics of white LED
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Fig. 1. Schematic diagram of LED lamp driver.
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Table 3. Designed values of main elements

Element Designed value
Rectifier(BD;) 600[VI/1[A]
Condenser(C,) 400[WV], 20[pF]
Condenser(C,) 400[WV], 0.33[uF ]
Inductor(L;) 5{mH]

Diode(D;) 600[VV1[A]
MOSFET(Q;) 600[V1/2[A]
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Fig. 2. Circuit diagrams when MOSFET ON/OFF.
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Fig. 3. Transfer L, energy to LED string.
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Fig. 5. Waveform of L, current.

294 Fos7t lkiHAY W T=125[uS]eluz
Vigp =300V ® T, A (13)ef ja) 4 (14)9h o] =]
o] 712§ V& Vyol4 LEDE A% Vipp & W Aol
a7 gk

\
T, = LED o 30

T, = 595 <125 = 1.29[pS] (14)

AFWHADE L(AI/AL) =V, 225E 4 (159 2
°] 71.3ImAl7} €k,

V —
Al= A= 20730 991078 15)
L 4.7x10
=71.3[mA]

a8eg LEDYR s82& AR 9axE 26 7mAl} €
o ARAE J1E@el Bomvieln AFAZ Agel 277
075lQlol =2 o ML BN z=2x AR/ 3B3mAIF
A998 o Q& HEEo] Holol #. Teh} UNE
Rs, Rgol o8l Q, ¢l W= A8& zdsje] LED Aol
8] 24o] ZF5 83 B0 F2oq 2RHE A4S A2
etz ahgieh

3.2 AEuty

Fig. 6& A9 =atoln|o] Jd&Aetat AFHPolct =gt
< AC 220[V] 384doln AFE J&S A% A7/ 29
wel A 2AME Qs REG Felo] AFHFo] eI
& 9% F Utk

Fig. 7& MOSFET®9 2913 33V i )% A°IE A&(V,,)
9 AL BAFT ok ACIE 437t Bolrta I Fe
MOSFET7t %50 Agel(L )l oui=7} 2455 AolE
A&7} 9& W MOSFETE HEE99 AQYel(L,)dl 5=
® oix)7F LED 92 dAggo)

Fig. 8& MOSFETS] 2913 933 AFAA Fde] gy
2, 2%z s AR sl MOSFET7F & A= gl&
£ g 5 gk

Fig. 9% LEDYE 4ae] #<tat A9ei(L,) dae] dde
ehlz gtk LEDY Aol B[V] AR & Aodn 3le

~ 238 -



AT A] TWE LED @2 e] saloln] A

™ MOSFET®| ON/OFFel wht QIejol A o z) =571 2

ool 3 &g HAT 4 Atk

(@ 50V/div. @ 100mA/div.)
Fig. 6. Waveforms of input voltage® and current®.

(@ 100V/div. @ 10V/div.)
Fig. 7. V4,®@ and V ;@ waveforms of MOSFET.

(@ 100V/div. @ 200mV/div.)
Fig. 8 Waveforms of V 4@ and current sensor@.

L f R
(@ 10V/div. @ 100V/div.)
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