[ 1S LED IR e

BT =R R
15 R ok
BRI 1=

sophie@itrc.narl.org.tw*

!

{%lEDﬁﬁﬁﬁﬂF?@ﬁﬁﬁﬁﬁ%*?WW%%ﬂ [ R F ﬁn?ﬁéﬁﬂ
ﬁyﬁbﬁﬁ#,pk PRV ISR A RLEY RS LED ggﬁ H'@“rufw%ﬁdaﬁ SRy > T
LED 5L ~ L Y05 #10 R syl » ok LED Al v A i 2 i e /HEN@?#WJ
:F‘%Ji/gi,jF% n,ﬁig&vﬁjfgﬁw[[ﬁl) ¢fl:t‘4~pjglgji_@ﬂ Frsv LED I/:Fﬁ'l[ql;[ﬁ g”;g;ﬁrﬂ; T‘i*' i [EST
s e ?ﬁ?ﬁﬁﬁﬁﬂ?”ﬁ'VﬂﬂlED7“”?%%%ﬁwrﬁﬁﬁvVﬂwcw%$~WL*
ig’é‘lﬁ}ﬁ V?{[[q'iffj%fﬁﬂ F13k LED SRSl L BIEL N E F IR - B0 SR B (R
TR ATy =

MBS« P!~ F b LED ~ 00

il

- lll

LED SUyRip{Ers 1960 & (o (NE!E IR - EL‘F [T L F Ifﬂif[f" 2o PR LR
7%%ﬂbw¢%ﬁ$HV%T $L£WVﬁﬁﬁﬂm w5 S (YT BT IR -
0 PRI RS A 5 AT SR TR - ) 0 S R FIk LED
u[yﬁ[iﬂa P VTE T 2 IR F JIHJEI puFE KRS LE
- Jﬁ&ﬂ’ré‘“ippjg 5 s f\j"g [«F%f | l/&{sﬁjlu ks & 400-700 % j»g[}lgi_qgfﬁ% it 05 EEET,
o ;F“ F‘ s ajil_a ZEE . [l]’]ﬁp rJulJ;ﬁyﬁﬁl%JpJ LED Frygtiiposh 13 f&bwﬁ[]&gugﬂu
%’@q% £~§~iW%ﬁN$H£D“ﬂ@|°&®ﬁﬁﬁ@¢ﬁﬁﬁ%@$$ R
MRS RS PRI o Y|P D S e S R R H ] UV LEB W = ﬁtc 157
BRI LED gl sy - Pqﬁﬁ“#HﬁHﬁV%ﬂq ¥°m~¥£JE%lED
VAR R ﬁﬂuwﬁﬁ O RLE U (<50 2 TS R Y YAG
(YsAlsOs : CE » S450{7 fE7 ) £ 45[2] o YAG B gfLy il *33@@;’@ ﬁt;‘[ﬂgu ol o E PR
K5 o Y TAG (ThsA 012) Gd;Als04;, SrZS|O4F\; Ba,SiO, = » IS [ v YAG #-L ks
Bk o FYZ FEHFRLEIR] UV LED st 28 ks [3] o fit UV s '»;lﬁ%ﬁﬁﬁ fEH UL
TR F UV &4 »J/T BENELL 'E‘ T 197 UE' FL[ B o G ]%f&ia@hﬂ [ RRE R P
5 o feb B [ RLE R S LED SR AR I/E P[] =k T R O SR T
wmﬁ@ﬂ%ﬁufD»uﬁufoa%@vwwﬁ J%%%@T&[EﬁiﬁﬁﬁﬁﬁﬁﬁL“%ﬂ[
e LED gl -
T RS AR BT PRSI - R (SR AR o R SOl R s
i AERAR P il A P %wa@@f FRMCR RO f IV ARy AERLN IR 445 ~
MHﬁ@%@%mﬂwﬁhMJWWw%ﬁWWMTWMW&%W?
PR i ok LED E’ldﬁ*%pl i?ﬁ LED 53¢ ‘r?ﬂuﬁ $ ﬁn?ﬂf?ﬁ@@ﬁ%ﬁﬂﬁ[ﬂjﬁﬁ*ﬂﬁ
FFRB o phe H15T A BT AR S I fﬁmﬁll PRSI E ) LED Rt~ 2
ﬁ‘/_u*u*zﬂﬁ"ﬂ IFLPHESE o [ A LED SRl m @ i o plif e 7%@'1‘*“?#“?1*]? W’%m
BV URRRLTE VR G o W e QIR TG G o - R pd

1


sophie@itrc.narl.org.tw*

LED FpJiis k565 i+ JIv By TIR S48 (51 FI P2 R ok frhpl orn B gt
G I IV LED St BB - bl AR LR I
,j*p[% VEPRAE LED A 1V A sy gfins - (A 70 & [;4@17‘%:{4 T3 :,ﬂj;c
RGPPSO [ RS ST AR PR -
2 p ok LED &g - 20 7’«@ NI -k - TR (CRI) ﬁ[:mg
[6- 7]“@5' = Iﬂﬂimﬁi@m‘ﬁ??ﬂf@ T lﬁﬂ*ﬁ@"g(}‘”#ﬂp S Ik LED [T S
B TR S i/[%;[ﬁg*'fB]p& HBYLO] > I mﬁl'"‘ mu‘r 'FL‘ &f]hf@ghﬁgwetaa
B il It R B (TN RS L R
¢fo:~4,; NAALEES o Eljiu LED; I/:F‘%'[[ﬁljﬁjguﬁ&ﬁru EMELHIB%?—-IHE% l[q'iﬁiﬁﬂ—rﬁ;_gfl[ﬁlﬁﬂ
Gt ETE B sELEDK I ﬁj?ﬁl %{lf‘;ﬁ?ﬂﬂ?g[ﬂﬁ/&??{b ;ﬁ%ygu_mj;ﬂ}ﬁ‘gyﬁ W EE R o
IHF%EJQ?E';#ET i (5 RO LED S 7V By i Y[~ By 75 lﬁlLED?[[%*'*E@ U
Hd o

FTHGzEXBE
1 PV LED #Ek Ep

o~ Filste (Yellow Ring Index, YRI)B—*%[, [’—?l@‘g@ﬁg\l

PP AT AR~ A S S 2 W*¢@%wmﬁﬂVﬁ@ﬁ@uwilr%#WV%v
wﬁﬂ#?ﬂgwrPﬂ@wamﬁpﬁ%y¢¢%QW4 W%»@Eﬁ T T
¢@m|4p$ﬂ%@ﬁ@%@w»pwﬁ@%@wgwwz GER 2 s AR B v
BB k1 LED g LED iR Ins et ﬁﬁ@@@@dl@ﬁﬁﬁf
HHIFs LED ﬁlgl%@g » LED ﬁ]ﬁﬁ{?ﬁ F'FL
BEBARE

250

200

1)

'}i__ﬂl 150

BEE(R

R 100

50

50 100 150 200

EX
W2 e

2



13 b

4 (5 ageers L LEDW A% (R) Bt 5k v LEDR 4 7

% YRR

A1 LED WY » GBI 2 PRSI (I 3) - pesiigls LED pigzed o
FOEH ~ R CCD OHRA Y (s E o 25 sy - CCD J%«]ﬁuggt 1388 x 1,038 FiF (8.95 x
6.7 mm) » HEF A1 6.45 um o T g rf‘ij@H[ ) ﬁl%gx&c[ }‘:Jt,iE 1z n;\_?}-{-’xrju ) %*‘ag I/F[IJ\QZEIE‘F’
LED sk [l fiss b - LED [ 200 mA A LED Hﬂ HERL 3.2 V o IR 1 aiifs
JLF A LED - gl HIZV g 30 2255 o

[}gﬂl A <SR TETELY LED SLw) > EJ%II.;#HD%',@;@W SRATRRIY A - WiE %gfl/,ﬁ:;gl )
[ R ALY LED AP 1 EiY E[ﬁ@’@‘,ﬁ« o (| ARV I/;LJI/%“[[QIQL‘{FIF“E[ ) aﬁjfgyﬂh i 1§

[ 5 LED puyeiyst Fﬂf&ﬁ%\' [ 6 CrRjA AR 2 7 fi@mrgrhggﬁggﬁltﬁﬂ i
TRl 6 BhoT £ ABC T A C Bl s (R== G Jvﬁg@)ﬁ I BIfifl > R SERETIY
BT 50 TS ARG R B LAY, o TSP ‘u@“ﬁ“ﬁﬁﬁﬁ5’[%%@?}3’]?% ° I*’h‘ i WESE PUSN
S0 SRRV VN PRIV IR o R o [ SERTRLY S N S m BT LS = o SR
R E B S PSR **[ﬂa; FliEpe et LED ﬂﬁé%ﬁ iR (R E Rl
LED 1= sk 1 )iyt~ 5 » SHERA PRV (RO T FSES Pl Vv



120

110
)
£ 105
= 100
iy
= 95
90
850 100 200 300 400 500
R (pixel)
[fi' 5 LED Rl 2174 Lt
EFZIE
120 r T x
. : B
— 110
=
it
:1;;?;
=

85 i i i i i
0 100 200 300 400 500
R (pixel)
ﬁ%\' 6 LED <15%/4% —liast
FEEIZIE
120 ; .f ; ; ;
115 ' ' ' ' '
— 110
=X
B 105
= 100
fuiiat
= 95 Lo
L e e e S
a5 i i E i i
0 100 200 300 400 500
R (pixel)

[ 7 LED ot gl

PP FISVAERU S BRI~ LED SREND Y o [ R R B S T R R B 2
4



k

I

e e e R e SRS T e e i e Rt [

BRIk JIWIF" (N0 ke AN I/ LED 7LJI/?53F', e RN 762 el S R e i

B YT LSRRI [ R © P PR B
TS RS S i LED Sy i » i Behaai o] %
QNGTE T S 55 [ B AR - Vi

)

7{:’FJL4I~ LS R [@;[f_[g 100-2622-E-492-005-CC3 ﬁ%r{qq*ﬁgw , ﬁlpiﬁg‘\u%f .

il

b 2HYR

M

[2]

(3]

4

(5]

6]

[

8]

&l

[10]

Miran Burmen, Franjo Pernus, and Bostjan Likar, “LED light sources: a survey of quality -affecting factors
and methods for their assessment”, Meas. Sci. Technol. vol. 19, p122002(15pp), 2008.

Y. Shimizu, K. Sakano, Y. Noguchi, and T. Moriguchi, “Light emitting device having a nitride compound

semiconductor and a phosphor containing a garnet fluorescent material ”, United States Patent, US
5998925, Dec. 7, 1999.

C. C. Chang, R. Chern, C. C. Chang, C. Chu, J. Y. Chi, J. Su, I. M. Chan, and J. T. Wang, “Monte Carlo
simulation of optical properties of phosphor-screened ultraviolet light in a white light-emitting device”, Jpn.
J. Appl. Phys. 44, pp6056-6061, 2005.

S. Muthu, F. J. Schuurmans, and M. D. Pashley, “Red, green, and blue LED based white light generation:
issues and control”, Proc. IEEE IAS’02, vol. 1, pp327-333, Oct., 2002.

J. Jiang, S. To, W. B. Lee, and Benny Che ung,” Optical design of a freeform TIR lens for LED streetlight ”,
Opt. Int. J. Light Electron. Opt., 2009.

K. H. Loo, W. K. Lun, S.C. Tan, Y. M. Lai and Chi K. Tse, "On driving techniques for LEDs: toward a

generalized methodology” IEEE Transactions on Power Electronics, vol. 24, no. 12, pp 2967-2976, Dec.,
2009.

Miran Burmen, Franjo Pernus, and Bostjan Likar, “Automated optical quality inspection of light emitting

diodes”, Meas. Sci. Technol. vol. 17, pp1372-1378, 2006.

Y. Y. Chen, I. J. Chen, A. Whang, and L. T. Chen, “Analysis of die-imaging and yellow hue phenomena

in LED TIR lens”, Proc. Of SPIE, 2008.

W. H. Wu, C. H. Kuo, M. W. Hung, and K. C. Huang, "Evaluating method for the double image
phenomenon of LED lighting," the international conference on Optics in Precision Engineering and

Nanotechnology (icOPEN), Singapore, 2011.

C. C. Yang, C. L. Chang, K. C. Huang, and T. S. Liao, "The yellow ring measurement for the phosphor -
converted white LED," the international conference on Optics in Precision Engine ering and
Nanotechnology (icOPEN), Singapore, 2011.



