LED Driver Circuit using Distributed Power Conversion

Sang Eon Kim, Chung Wook Roh
Dept. of Electronics Engineering, Kookmin Univ.

ABSTRACT

]
29 542 71 ManEol A wde

]

B

Hh Qleh Ee A wANYORA A zuth A

A%, ARAEAAT Rad A%D 2 AFe0) 99

o]%@' HAAE Egﬂ E]—‘:P"j
3]

EUS =1

# LED(Light Emitting Diode)& #9o= o] &3l %
t7 itk LED 398 g 44 Hat

= £ 2AFs A= Ago] Eds|A A gtk LEDE
AREE SEEA Y] ATE 190E R 9ad AEgoR Al
H o)F2 FHde AXeH 35 (Daytime Running
Lamp)oll HEF o] dute] BF37E A Foll 9lon 20004
FHEe AsA SR dalel dxT o] s

QoA GtatA MaE T ek B w=Rox= LEDA Fe]
1= Qe AHS i LEDA XSl Hybrid LED Cell

=
1> o

r
iG]

& olgael B HAAI 4L A7) nETR FEY 5
91t LED 54298 Aekstas ek

2. M2k Hybrid LED Cell & FSAIAH

B =RdAE 71€9 DC/DC HAMEHE o83t LED +
Sel29} AdsE . ExHQ FE VES Agketh Altd
LEDT-53 2% 19 1(a)9 #o| 7]¥<9 LDM(LED Driver
Module)-¢F LEDY-Z 4% 3| Z]A LDMY¥-ol ¥ Power
Device® £e/8l9 LEDY-| Fgdozxn & FAd4% 2
S HEAVE FHo| rhEdith a9 2 E w=iolA Altd
Hybrid LED Cell# #AI¢td LED Cell& o83 T% A|AE
EErolt}

a9 2 () 7]1EY 9E LEDY £9A 170, tolex 1
A, a8z 3 AYE A= F4E A9 Hybrid LED Cell®]
Lot} A¢k LED Cell®] A9%], tho]o= Qe 2F
LED &% 170 sigdate AF 2 Auks 74gsle] 2e
a7|1& Fdo] 71538, LEDE Hybrid= T4°] 7153tk

EMI Filter Power LED Array EMI Filter
Device LED
+
P
PWM Control LED Array PWM Control Uw:er
Dim I Dim I Device
LDM LED LDM LED

(a) 7I& LDMZt LED (b) Ml 2+Zl LDMZt Hybrid LED

a2 1 7|= Lomz} LEDLF M| okEl LDMZF Hybrid LED
Fig. 1 Conventional LDM and LED, proposed LDM and Hybrid LED

Aot Hybrid LED Cell Source, Anode, Control 2] ©=}9]
3dat AAol, Source w3 Anocodethe 247t ©E LED 9
Cathode ©¥ Anode ol s|ggch 9t LED Cell 9
Controlt+2 LED A #AlojE 93t 252 PWM W oz A
ofdrt. <7k FHIe FEI HPWM W29l Aot
T3 FUFIG Ao Ao A9)E MR wel At
LED Cell®] LED A#F7F AA# 29 2 (he Agd
Hybrid LED CellZ LED % AlA8lS A48 At FAEE
vebdck 2849 At Hybrid LED Cell®] Sourcet#
Anodetts 4wtz ol 2/ LED Array 743 U4 +
Aeth Aot Celle] Controlete Ztzt 2E d4% LED
Branche] Aol AF AZPWM)E <l7stt). At Hybrid
LED Cell& ©]838 LED /94 FA4A ojl Aleke]l A4 A
%= 2% 2 (h)e LED TAEAE dwkstdch wabd %
wE FFstl ul¢ fsith =g ASH LED Cell & o]&3t
a2 7R TR HIAWEE o839 LED

she} whebA, SMPS 75 Wae Fo A4
w3lo] 7153l 12]a Hybrid LED Cell€]
the]e =7t Al FHof WAdRS wz AL
LED #A|¢] Wdso 2 7h53)tl

EMI Filter

Battery
Chip Inductor l 1
Anode L L

(a) Hybrid LED Cell  (b) Ak 32E o8& 5 ALl B2n
T8 2 Hybrid LED Cel 12+ HMQHEl LED CellS O|E% LED #+&32
Fig. 2 HYbrid LED Cell and LED Driver using Proposed LED Cell

%

ox e -
T, oh
> ol

Rl 2o o >

-

A

52




g3 71E] HAWEE o83 LED T &) HlE,
R 29%, ¥ tolex zEjn F QA4YH7F glo]
switch control IC @ PWM dimming ICE%F 78 753t}
uteby 94 B=i= EMI Filteret Control ICHTH EHsloz
He 37 9 Ryt gr)jHos Folerh TS Aljb HHAS
g AM-S At AY AAT = gleh Cell vl HH "
2929} ol B AY/AF ~E# 2~/ LED @ 119
A/ AR 2Bz o] V&R ~EH2vt 7}
Yol A9 4ol AL b olyg), LED A wdd

|

2.1 M otEl LED +S3 22| S&tale|
a9 3& 29A9 ON/OFFo| W& 71325 w3} &
th 7t e 8 5432 B3 ey 2

avery| | o f[m— o) J
Input | | Filter g b b3 ‘

R

Switch - x n ate
vt [ (e
Control P % cesee z

=g g s

Switch E E
Control b4 5 E DY

é‘ 'E' o

(b) Mode 2(Switch OFF)
a2 3 Ag|x|AEof 2 5 A2

Fig. 3 Conductive path according to switch status

A|ote Hybrid LEDE 443 2o 19 3 (a)e &9
17} 225 ZH$-olth Model 5¢te] 7+ Hybrid LEDS] 2~
A= EFeAl Hrh oo Zhzhel QY HFE

N

2

(V,—3Vp)/L9 714718 7M1 Z7letn RE tho|ox
= g,

a9 3 B)e] S RAY 2927 AHY 2zte] thol
S mEd, olue dYY HAFE — V,/LY VLS
Mz 2z e,
22 ®MeotEl LED #=32o A3 A

& Ene 22 oA 4 vigeR A4S LED 7%
3 RE Y3 AIFES AAEln 2% AdE AA s ElgA
S ATk AAE % dEE AT A AHgE 8
el e 2,

F 1 Mot Hybrid LED 73232 F2 mj2jo|g
Table 1 Principal Parameters for Proposed Hybrid LED Driver

Input Voltage 12Vdc
Output Voltage (Vigp) 2Vdc
Output Current (Vigp) 280mA

Frequency 230KHz

Ouput Inductor 4.7uH

Ouput Capacitor 10uH
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