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Abstract

LEDs are increasingly used for many applications including automotive, aviation, display, transportation and
special lighting applications. Generally, the RGB multichip LED luminaire applied to signboard, emotional
lighting system and display device and the white LED luminaire applied to general lighting system. white LED
spectra for general lighting should be designed for high luminous efficacy as well as good color rendering.

This paper describes characteristics of LED luminaire white LED and RGB multichip LED. Two type of LED
luminaire prototype used experiment physical, electrical and optic test and performance analyzed. RGB
multi-chip and phosphor-type white LED luminaire were analyzed by experiment on their color characteristics
and luminous efficacy of radiation, distribution curve, and electrical characteristics. Research work is in
progress to develop an improved performance for optic and electrical works well for two type of LED
luminaires.
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2 5. LEDZHARI| AIHFE ARX
Fig. 5. Photo of LED luminaire prototype

g =] 7] ) 01 B:LE_/H

1 O

g 5o sepuE R 47)4Q

6J,]. j_al 78 WAL RG
ugﬂim Zkzte] g etelne] 714
A ol 17 6, 73} o] A
gloj i 17} 29l Y metolne] AA) we
o) AR Asgke) A, ARES QYRS
algloml, RGB WE ¥ LED 2944 e] 49+

rlo
ox
2

2
o oo
o 2

—

P

2
E
h
™
=

s8]
=

)

P (=P o

s

O_n_,
rzi N,

Journal of KIEE, Vol.23, No. 12, December 2009



il lecror
18 ms I
1.88 A

8 mA

2 T
18 ms I 1
5.8
B.88 V +

18 ms BliL

O 6. WA | EDREQ M2 & MRLE
Fig. 6. White LED voltage & current waveform

il Lecray)|
18 ms —

a.58 A
a mA

2 +
10 ms = ?
5.8 W T o

.88 V| +

18 ms Bl

(a) RED LED

[eCroy|

Rl
no
o3

@
I
@
@
=

=

18 ms

(b) Green LED

1 Lecray)|
18 ms —
a.58 A
2}

18 me

5.a
(2= |E Y

18 ms

(c) Blue LED
38 7. RGB ®E|® LED Mg X MF L8

Fig. 7. RGB multichip LED voltage & current
waveform

z9 . A7)0 83 =54 A23A A1235, 20099 129

o)l

A=e] Zh7ke] LEDHS) 4714 SA4e] thnw 3

N AES] RES Adste] 742 Aot 1|
6ol A= WA LED &) %9t 2 dFokEe] <
H5402 4 1L6V], YHAF 1,416[mA]
Z kskoith olu) iexEe 283[Wlels o
52 R[%]oIATE 18 72 RGB EEF LED 4

= 19 (a) AA LED= 489 175V], 9=
F 640[mAl, 43 = o] 5IWIel et B3 11 (b)
=24 LED= 109[V], 630[mAl, 87IW]= “12]3L (c)
+ A4 LED= 109[V], 360[mAl, 47[W]= Fo13
om, HE2 4 - & - FM LED 25 2% = A

SHAl LrEbs T

3

3.2 YUH 5%

3.2.1 =43 54
LED %X+ dAA7} A5 +HE 39+
v F ok Aotk AP WA AlRE A
2o g3t Ae)d sPHFAE AR FH
AT 245 2438 thy A9 A
£ A5 A7 F Aol 3-89 2200VACIE Q7
sto] WgAIAY 19 82 daMdvivEtE o] &3t
WA w2 LED Axte] WaEAHo R wiAl
LEDS} RGB ¥EZ LED ZH3*]2] =13} &
el tigk TeER WS 27| RE 2A3F T Al
59 LLeRisks SAste] Yehliith 19 (a)¢
(b)ell Ao} o] A 9)7]x1e &% 25[TCl, 4
FE 50[%)°] defellA] LEDRH skl H=
o -
‘sﬁg ol .. 52%2&
- 1 4 L I
'.: ....: 1o 5052 B ' i
50,92 56,52 ®

(a) White LED (b) RGB multichip LED

T8 8. 2A1ZH SO MEA 284

Fig. 8. Temperature characteristics of LED
luminaire during 2 hours running time

24



A
A

M

W4 LEDSH RGB WEIF LED 298449 54

W7l WA LEDS] 79 H>%=7} 53[C], RGB
ElR] nEo AL 554[ TlelA OPX@}EJL 2EE
()

o)
Ay} WA [ED %9 xol—']g] et 4E
[lm/W]el3l e, RGB D
129[m/W1e] 33t FE &S Ytk o] Zazy-
B ¥ LED _’Lﬁgol RGB HEF L
&0l ¥ 2/ vehigien, 08 FHEE
| FEse] 545 et

86— — —— —— —— & Wite(lm'W) —

0 pfb—rn — ———— ———— ——1  —a—RGB Mullichip(lm/W)

Luminous efficacy (Im/W)
8

Time(min)
a8 9. LED ZHAX|Q BEE
Fig. 9. Luminous Efficiency of LED luminaire

3.2.3 oﬂ/\ﬂk] Eﬂ7}

9 102 WA TEDS} RGB HE|H LED 293+

29 ~2HEHINOZ 19 (a)2 WA LEDS] ~
HEHA A= 570nm] 3¢9 yellow AlFo] FH
o] Yehla glow oju] A= XY Chro-
maticity thelo] 23 AbollA] x=0.29, y=0.30o.= °F
7,600[°KIZ Yeltk 29 (b)e] RGB ®ER LED
A A= A3} SAo] wdjH] Xjo|7} A1 A A
AL o] A Yehes S EHE 5 9
glom, et tholol 13l Aol A x=0.29, y=0.29
2 ¢ 6500[°KIZ YERor wla LEDA] H
AL E7E oS o = ARTh

CRI(Color Rendering Index)ell 71338 1414
7HAEed o] ~HER ] FgEe o3 AA
ot 2™ 112 9 LEDS} RGB HEIR LED =1

D

0.080
0. — — —— —— —— —— —
0 — — —— —— —— —— —
o024 b—— —— — —
o2 — — — — — —— —— —
0w - — —— —— —— ——— —
oo8 — —5 — — — — ——— ——
0016
0014
0012
0010
0.008
0.006
0.004
0,002
0.000

Intensity (Abs.)

8
g
B
AN

8
8
&
8

550 600
Wavelength(nm)

(a) White LED

0.030

0.026
0.024
0.022
0.020
0.018
0.016
0.014
0.012
0.010
0.008
0.006
0.004
0.002
0.000

1l

g

Intensity(Abs.)

NHLLLLL T

N ENNRRREARREEE

g 4
8
8
g

550 600
Wavelength(nm)
(b) RGB multichip LED

18 10. LED ZHER|Q| AHEHIM
Fig. 10. Spectral curve of LED luminaire

CR

Time(min)

32 11. LED ZHAR|Q| M|
Fig. 11. Color rendering index graph of LED
luminaire

47 o] CRI®] ZAANE Ve, 2423 ulx
LEDE 7201913, RGB HE X LED Z%7dx]+= 65

Journal of KIEE, Vol.23, No. 12, December 2009



% RGB ®E3 LEDeIA CRI gko] WA Yehlid
th o= 19 109] AFedA e} o] RGB EEH
LEDo| A A TEDo|A] Bt} A~ E= o] o] o]
31 580[nm] 3] yellow Algo] A& YEh}A]
b= 50 8910F Q18] CRIZF WA vehd slos
S|

3.2.4 WjFEA

a9 125 A LED} RGB HEIR LED =4
o MgEYS et WYsY S9ds
2L A AR LS AP
RGB E|¥ LED 24417} W LEDZ" 4]
Hls) % B w7 vhebsie ol 4 LED w71 4u)e)
o] 87 el D S0 Mg slon
Fr=E Agab] A Bl
125 A g5 fek Bg 3

N
RO e

J
/

B

(b) RGB multichip LED

18 12. LED ZHAER|Q| HiZEM
Fig. 12. Light distribution curve of LED luminaire

 =ioll A= WA LED 277d3]1¢F RGB 2H|

BN
ol

- A7)0 83 =51] A238 A123, 20099 12€9

ol
ok
}-O‘t
=
o
to
=
)
-
to
ol
i
P
il
=
o,
o
2

=
N
ol
o3t
T
ﬁ
o
o
o
N
Iy
2
2,
=
£

ol
£
)
N
of.
A
ox
tlo
ML
1%
ol
9
u}
lo
i)
e
rlo
2

it N

P A U
ne
32
o)

— 7

714l EA WAl TED 259 o

o=
3[WI], RGB ®E 3 LED 75 184[W]°]
O M BAL BN OM, 4gL

ED$} RGB HE|Z LED R0l 92[%]e]

2o &
T8 o
w

.-

30 E o

EA, LEDH# Wrdate] 2Ewst 542 iy
LED®] 7% Jé;'LLL:JP 53[C] L5

G HATCINA HgstEE 2E54dow WA
LEDJ 7¢Htt RGB HER LEDOIA ot =&
ox EQS ey,

AA, RGB HEF] LEDe] H|3te] #)4)
7t AR FE oA 8k S YERY
Ak

YA, WA LEDS} RGB 2E]%] LED 24|
W52 = 2R oA A AL viEEA

=
2
=}
ol

F

i
o

< 7HAu RGB WEIF LED 237417} 94 LED
2l sl & o WA vEkstk

2o A ATE l-?_/d%]— Az} WA [ ED ZH 73]
5 7)1E YA G R AL e 2
s vebdich el g, A8 29, 3
13 5ol 48531 9= RGB mElZ,J LEDE H¢
EHHIX}OM Ar AR TE
FxHow RGB HE]F LED 24371 72

A

_11m r1r

o

A ABE F slo} e et Sl
amber 102 718j6] FHE Solol ¢ Ao2 1
2,

References

(1) O. Moisio, P. Pinho, E. Tetri and L. Halonen, “Controlling
colour temperature of LED-luminaire,” in Proceedings of
the 10th International Symposium on the Science and
Technology of Light Sources — Toulouse, France, 2004,
pp. 375-376.

(2] Borbély, A, A. Samson, and J. Schanda. “The Concept
of Correlated Color Temperature Revisited,” Color
Research & Application 2001, 26(6), pp.450 - 457.

(3 P. Pinho, E. Tetri and L. Halonen, “Synergies of
controller-based LED drivers and quality solid-state
lighting,” in Proceedings of the 2nd Conference on PhD.
Research in Micro Electronics and Electronics — PRIME

(294



A
A

M

W4 LEDSH RGB WEIF LED 298449 54

2006, 2006, pp. 405-408.

(4) Yimin Gu, Nadarajah Narendran, Tianming Dong and
Huiying Wu, “Spectral and Luminous efficacy change of
High-power LEDs under different dimming methods”,
Proc. of SPIE6337. 6th ICSSL.

(5) Roya Mirhosseinil, Martin F. Schubert1, Sameer Chhajed],
Jachee Chol, Jong Kyu Kiml, and E. Fred Schubert,
“Improved  color rendering and luminous efficacy in
phosphor—converted white light—emitting diodes by use of
dual-blue emitting active regions”, 22 June 2009, Vol.
17, No. 13, OPTICS EXPRESS.

(6] Yoshi Ohno,“Color Rendering and Luminous FEfficacy of
White LED Spectra”, SPIE, Bellingham, WA, 2004, Proc.
of SPIE Vol. 5530, pp. 88-98.

O M XN

BE X (a@piE:H)

19713 5€ 28U, 2006 A ujsta ek 7]
2ot a 2 (AN, 2006-2009d (F)7] vl Tha 4]
21791, 20098 ~F A vt Ao 2L

AL (e

19673 2¢¥ 994, 1999 A dign g 7]

3}
al hal
Foat FOMAD, @A 2HFHE P,

a5 (eEx)

1952 11 10948, 2000 AlFoishal AR okl
A3 FUHAD. 20008~ @A E4 v
gt A7 F et WA ASE, @A @FE

[ e AFAHA2s dr]A o3 ase,

23 (2w
19463 19 17¢ 4. 19989 FAlgstw gy 7]
o3 EQCPAD, SRR A7) A8 He

E=HH (FssE)

1954 19 1894, 1995 A=rdf tistd A 7]-&sk}
ZA (AL, 1986~1987d w5 Univ. of oklahoma
MAATY. 1998~1999d w = oregon state Univ.
wE RN A4 A0 Ay m

O| T (=mm)

1970 3¢ 2¢A. 20059 =AM dista gl A7)
3ok3k Elaba)). A4l =AU ekm Q7133 A
BN

Journal of KIEE, Vol.23, No. 12, December 2009



