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Abstract

Traditional lighting devices such as incandescent and fluorescent lights are being replaced by light
emitting diodes (LEDs) thanks to the long lifetime, high efficiency, and low environmental impact.
Unlike traditional lighting devices, the luminance of LEDs depends on its current, and LEDs have
variations in its forward voltages. Therefore, applying the same voltage to multiple LED strings leads
to imbalances in luminance, and hence, an LED driver is necessary for balancing the currents to
equalize the luminance of LED strings.

In general, LED drivers with a passive current balancing function are cheaper and smaller than
active current balancing drivers because of the lack of current sensors and control circuits.
Conventional passive current balancing drivers, however, have poor extendibility since a transformer
must be multi-phased as the number of LED strings is extended.

In this paper, a highly-extendable LED driver with passive current balancing function is proposed.

The experiments using a prototype verified the efficacy of the proposed LED driver.
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AT RIERIE X 2 T o & XA A — RO OB LA AR T 52 L1280 1~8 A
N TOFPEATA MY VI EEEEARETH D,
W%LT4JL81FUVﬁ@30@%ﬁlom1%@£%@ﬁ%ﬁoko%W@%@#
WREWEL £13 178kHz TH Y . R (3.1) 1T/R LTz ZVS fElk CEMES H 5 72912 50~178 kHz
DO#IPHT PFM Hli 21T > 7=,

X 4.1 #HET5HLED A VU 7 (SAMSUNG LT-VB22C)

#% 4.1 SAMSUNG LT-VB22C D% /%5 A —X

Min. Typ. Max.

A NV v 7R [mA] 700 900
Z LY TEBE [V] 432 48 52.8
HEEN (W] 30.24 33.6 36.96
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F42 FERIHERALEHZET

- TEHE TERE
5= pinll N
e Ut TER BIE i
(M%élgén IRFS4227PBF 200V | 48A
C.
m 1
(Al Electrolytic Capacitor) UUJ2C101MNQ1IMS 100 pF 60V
C: 63 Vac
(Film Capacitor) CBOS2E0105JBC I uF 100 V dc
( Ceramiccéapaci tor) AVX12105C106KAT2A 10 pF 80V
Ci—Cs4
(Al Electrolytic Capacitor) EEVFKIKISIQ 150 uF > 2 A 0V
Di—Dg4
- - A
(Silicone Diode) VS-6CSH02-M3 200V 6
N, 1- Nz =10: 20
Tr Lig=0.8 pF
Lng=31.3 pF
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4.2 SEERRE R

Vos(Qw) [V]

Vos(Q) V]

g [Al

is [Al

Time [5 ps/div.]
45 4 A KY T LED K7 A RO EENER

4,6, 8 AU T D 3 FDEREAERNIZOWT, FERIRGEIC LV ERANT ‘/X%‘éﬁ%@ﬁ%

WEATo T, NJJEEIT 100V &L, A MY U ZEFEITLED 2 MY 7 ONES [ EE
HOX FREET ST DIZE AR & VT 43~53 V OFPHTIE S o0 7R EE T%%ﬁ’i’ﬁ
577y 4 A FY L LED KT A DT 192 W I (fs = 103.5 kHz) (281 5 KB ERIE
w4577, K45 FEEEE (X 3.1) L RDW—FZ2R L2 b, BRIERIEOES
TRENE A fERE L7,

4, 6, 8 ANV U LED RTZANDKEA RN 7 OEFMEEK 4.6 (2R T, fs DZEAGIZIG
CCTHEA N U ITEIRITZLL DD, WITND LICBWTHRBERS AT A LT, o
T, WTNDORA M) T THERNT UV ANAERTHY, £, fOBEICLV A NY &

TEMOHIENARETH D Z L AR LT,

WIZ, 4, 6, 8 ANY LV Z LED K74 /NZHOWT, T XTOA LY T EEE 48V [T [H
T LTZIRRE CHUS LB AR EZ K 4.7 17T, BllIS A N v 7 OBHOfMERL
TWD, WTNDEIFEHERIZOWT S, HHED 50W LLUT OFEE TR TR K T 28
Hi. o7z, LT, 6, 8 A N U TR CTIEE S OWIHENIHENMET L2, £72. 3
DA EEAE R C D EASTE IRFOZNRIXZ LI 93.9%., 91.0%, 88.6% CTho7-, EH/HKE
REFFET DD, 4 ANV T LED K7 A NIZOWTHERIMNT 21T > 7=, KM OFE
RERECcikR5,
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)8 AKNU T
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100

93.9% at full load of 192 W 88.6% at full load of 384 W

95

S

= 90

(&)

(&) L .

E 85 91.0.% at full load of 288 W —e— 4strings
80 —a— Bstrings

—x— 8strings

75 1 1 1 1 1 1 1

0 50 100 150 200 250 300 350 400
Pou [W]

4 4.7 FESAEHSh=

4.3 FEIMENT

16 - Diode conduction losses -

u b ~ C a_nd Cyp

2 | Switches
= 0 L et~ Cin
= i <—C=C, | Joule
o 8 IR Secondary [ losses
g 67 winding

4r \\5\ Primary

2 I By R | winding

0 E:'::-::-::-::-._:-Eél Eﬁ '.::-::\

Pout=20W 80 W 192 W Fixed loss

X 48 4 A LYY ZLED KT 4 "OEENR

HIELT=4 A RNY 2 LED R A NCHOWTHIEN 21T, BEONRE KD, 1
JIE D320 W, 80 W, 192 W DIFDOHKNRZ X 4.8 (T~d, X 4.7 IZBWTHEN N
50 W BLF OBMETIIZNROME T A B 7223, ZAUTATIEINIKE LEEEOEIE AR E
K TpolelzdThD, o, BRI WHHI RN T AD 1 KERDO Y 2 — VL X A 4 —
ROBEBENE L K& Lot o T, b7 U A 1 IRBIOBBHEHUEZ T 5 720104
Moz o, £i-, NBEHHEBEDRNT A 4 — REM AT 5 2 & THRO R
BEEN AN D,

8 A MU Z LED FIANZOWTOEKMHTIIIT - TRV, 4 A MY THFL I
LT 1 RERE 2 BOERICIALDEIIT 2 51T L, ¥4 4 — FoBiT 25L& 725,
ZDID, FTUADOY 2 —/VRITERIIC 4 5. XA A — FOE@EHEIT 2 FICEnT 5
CRREEND, EBRZ, 8 A RY U F LED K7 A NOEBREFITE S OB T oA
DREBANELL Foolzizh, BAMEHI N T A0 Y 2 — VEMHIRE T O KX 2ERNT

23



bHEEZDBND,

4.4 LED A RV > 7 OERE)FEER

SERU72 LED 2 U > 2 (SAMSUNG LT-VB22C) DOBRENEBRZ1T-7-, X 4.9 |Z7-7
0, WIERIENEBRIZA M) 7 EBRE A ECTH D Z LR LTz, £, OEEICZLD
A RNU T OFHEREE MR L. SRAIERIEE OFZIEE MR LT,

X149 LED A kU 7% BRIk

FE5E FLOHLAEHBOTE

R T4 LED A MY U 72V AR A /N T v A A[RE72 mksElE LED R 7 A N & 4z
LT, HBERKITa T oYX A A — FOBEMOBR T b o AL E I HEIE A hE
ThbH, Va2 lb—va VIR OFEBREEZ TV, A N U OIEGREEICIED X
NHDLGAETHESIECTA NY V7 EBRBNT VAT 5 Ll Uiz, £, RIEEEKIC
DWTHEMBIT 21T\, ERBEOERIT N T VA 1 KEROY 2 —VEK T A 4 —F
DERETHDLZ EERLTZ,

FEREIFED 1 AN LLC A > N—F IV 7 NAAL v F U TR RETH L7 E
WOBETHIRAL v F L ZTHEWOIFIRERT LR, AN v 7 EREHIET 572912
XA v F U TSR RE EIELRTIEZR 5720, PWM (Pulse Width Modulation) 77
ANDOA U NR=FDEE, AL vF T ) A RXERETHIZOOM NI T 4 VEIFTAAL vTF
TR R ICEFT D N TE DN, LLC A U NRN—X DA, AL v F o VN sE
RELBLSHEDMERD D=7 4 VE ORFPRETH D LV IRERDH D, BT,
PFM T A b U v ZEIR OB E W S BRE S EET 5, 2D OIS A Rk
T D70, A%IT PWM HITENAIEER A V=2 OB EIT ) TETH D,
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