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Museums are increasingly using LEDs for lighting. However, there is no
clear guidance yet concerning the selection of such lighting. In summer 2015,
the National Museum of Ethnology, Japan (Minpaku) decided to introduce
LED spotlights in all its exhibition galleries. That led us to conduct a lighting
experiment, taking 25 measurements on 23 models from six manufacturers
(selected from nine manufacturers from Japan and abroad). The results of the
lighting experiment are summarized in this paper, based on the actual data.
The aim of this paper is to evaluate and understand the actual performance
of LED spotlights. There is no intention to discuss the relative superiority or
inferiority of each manufacturer or model.

The lighting experiment consisted of measuring optical properties under
the same conditions (spectral distribution, photon flux density, color tempera-
ture, color rendering, all measured under three illuminance levels: maximum
value, 100 Ix, and 30 Ix), and of evaluating how “objects” looked like under
each experimental condition. Spectral distribution and photon flux density
measurements confirmed that LED spotlights did not shed UV or IR radiation.
A color temperature of 3000 K seemed to be the major trend, but for displays
in a museum of ethnology, we concluded that it was preferable to simulta-
neously use 2700 K and 3000 K spotlights (or a color temperature adjustable
type).

The results of the lighting experiment demonstrated that color render-
ing of LED spotlights now equal that of halogen lamps. For all the models
tested, it was possible to control the light by dimming. Moreover, we revealed
that some models could adjust color temperature, while others had a remote-
control function. Those results show that a wider choice is now available in
the selection of museum lighting. In our museum, the technical requirements
for LED spotlights are made based on the existing requirements for halogen
lamps, and taking into consideration the above results.

The development of the LED is remarkably rapid, but we believe that
this report can be utilized as a basic document to examine new products.
Although it focused on the lighting used in exhibition displays at an ethnolog-
ical museum, the information can also serve as a reference for other types of
museums.
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8 &8 8 8382 $§R 8888 3 8 8 8 8 3 8 2§ R 83 888 3 8 8 88 83 8 23R8 R 8 8 8 8 3 &8 2§ R 83 28888 3 8 8 8 8 838 2§ R 833838 R 8
e s PETHIHBEEERRR @@ ST e RSB EE S ERAER e ST T ILHEE S ERRR A8 ST 2 IHB8BEETRLR a8 s 22 FF83888RRR
B (nm) B (nm) B (nm) B (nm) Bk (nm)

Q) ® ® ® ®

— R ANE  ——100ix 301 —RERANE  ———100x 300 —PRERKIE =100 300 —RERKE =100l 300 o TR e 1001 e 301X
1.200€-02 1.200E-02 1.200E-02 1.200E-02 1.200E-02
1.000E-02 1.000E-02 1.000E-02 1.000E-02 1.000E-02
. 8.000:03 . 800003 . 8.000E-03 . 8.000E-03 . 8.000E-03
E 6.000E-03 /\ § 6.000E-03 /\ i 6.000E-03 E 6.000E-03 i 6.000E-03
® 4000603 / \ * / \ * 4.000E-03 ? 4.000E-03 TN ® 4.000E-03 /\

/ \ 4.000E-03 / \ / \
2.000€-03 /\ 2.000E-03 ///l\-l// \ 2.000E-03 ~ 2.000E-03 [_/ & 2.000E-03

\
/

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2 2 29 2 9 9 2 9 9 9 9 9 © 9 g 3 9 9 9 9 9 2 9 9 9 3 9 9 9 g 9 9 9 9 9 9 2 29 9 9 3 92 92 9 g 9 9 9 9 9 9 2 29 g9 9 3 9 9 9 g 9 9 9 9 9 9 2 2 3 9 3 9 2 2 g
8 83382 3R S8 38 I B 83 28 83 823 R83 8813 8 8 3 8 83 8 23R 883888813 8 8 8 B 8 23 R83 8813 3 8 88 3832 3§ R83 88 R 8
a8 2 53K B8 88 B8 RRR 289 225335888 8R 2R 289 2 2L ILHB8BB 8B RLR "8 9 225358388 8R 2R "3 T 2 @33 HB8B38BRRER
B (nm) B (nm) B (nm) B (nm) B (nm)
— B RKNE = 100Ix 300 —RERASE  ———100x 30ix —EE KN 1001 300 —RE R =100 300 —FRERANE =100/ 301
1.200€-02 1.200E-02 1.200E-02 1.200E-02 1.200E-02
1.000E-02 1.000E-02 1.000E-02 1.000E-02 1.000E-02
. 8.000E-03 8.000E-03 8.000E-03 8.000E-03 8.000E-03
E £ £ £ /\ £
£ £ £ £ £
E 6.000E-03 T 6.000E-03 T 6.000E-03 T 6.000E-03 T 6.000E-03 AN
3 s H H "\ H
4.000E-03 4.000E-03 4.000E-03 4.000E-03 / \ 4.000E-03
2.000E-03 A 2.000E-03 + 2.000E-03 + 2.000E-03 //,.\:/_/ \ 2.000E-03 / \
0.000E+00 - 0.000E+00 - 0.000E+00 - 0.000E+00 0.000E+00
2 9 9 29 9 o 9 29 9 9 2 9 © 2 9 9 9 o 9 9 9 9 © 9 9 9 2 © 9 9o 9 9 9 9 9 9 9@ © 9 9 2 @ © 9 9 9 9 o 9 9 9 9 © 9 9 9 9 o 9 9o 9 9 9 9 9 9 2 2 9 9 9 9 © 9 9
2 83 83 8 23§ R 838  3 8 8 8 83 8 2§ R 8888 R 8 8 8 8 3 8 23§ R 823 2888 3 8 8 &8 8 838 2§ R 8 8 8 8 83 8 8 8 83 8 23R8 28 8 38 8
® a5 2 35888 8 R RQR 283 22523 H8B 8B RALR R 89 22 3 58 & 8 R ”- R s 85 2 35 8 & 8 R ”» R a8 9 2 2 358 8§ 8 R ”R R
B (nm) B (nm) B (nm) Bk (nm) B (nm)
—RERANE  ———100Ix 301 —RERKIE  ———100ix 30ix —RERANE 1001 30ix —EERKAE 1001 30ix — R ANE  =—100Ix 301x
1.200€-02 1.200E-02 1.200€-02 1.200E-02 1.200E-02
1.000E-02 1.000E-02 1.000E-02 1.000E-02 1.000E-02
8.000E-03 8.000E-03 8.000E-03 8.000E-03 8.000E-03
£ £ £ £ £
7T 6.000E-03 T 6.000E-03 T 6.000E-03 7 6.000E-03 T 6.000E-03
s "\ s s s §
4.000E-03 \ 4.000E-03 4.000E-03 4.000E-03 4.000E-03
2.000E-03 // \ 2.000E-03 / \ 2.000E-03 2.000E-03 2.000E-03 1
0.000E+00 0.000E+00 0.000E+00 - \ 0.000E+00 - 0.000E+00 -
9 9 o 9 9 o o © 9 © 9 9 © 9 o o 0o o o o o © © 9 © 9@ @ © o o 9 9 o 9 9 © 9 ©9 9 © 9 © © © o o o o o 9 o 9 o 9 © 9 o o o o © o o ©o © 0o © 0o © © © © © o o
8 8 8 3 82 38 R 883888 3 8 8 &8 8 8 8 2 R 82 8 8 8 8 8 8 8 8 3 8 2 3 R 88 B R 1B 8 28 2 823§ R83 883 8 2 2 98 8388 9288888128282
28 ¢ 2 a3 L8 8 8 R R R 285 2 358 8 8 R B R 28 9 2 3 58 8 8 R R R R85 2 a3 h 838388 R 2R 2 3 9§ 232 33583883820
B (hm) B (nm) B (om) B (nm) B (hm)

3 LED ARy b I A bosrordi (WEERAME, 100 Ix, 30 Ix THI%E : CL-500A, =% 3 / V& kkaki&th)
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FIH HEEIC 51T 2 LEDEBIOBUIR

32 EETHEEZ

JemTHRERE (PPF) &iE, 1BHZ), Imbh)obToks s L, HALE
pmolm?s!t THHbH T, FD720, TANF—DEERINL EHEEOEWIETH -
Th, TAVF—DRGFIED L) ZRERMOGTHoTH, ALEIHITH 7>
FNEND L72A > TRETHEEIL, KICLo THIERI SN LEED, RE
L, REZVPPMONDLFREWFOFH TIIERE L LMEE VI D, BB
LZoHZRE LT, METIREEIL, BEEOBESHGT 2000 pmol.m?.s FREE, £
) 22Tl 50 pmol.m?.s! FEE, FOUATOT Tl 10 pmol.m?.s' F2E & 7% 4, (Laboratory
of Plant Physiology, Waseda University) o

#3102, ZLED A K v 5 A4 b ®PPF (400 ~700nm) &, PPF-UV (380 ~
399 nm), PPF-B (400 ~ 499 nm), PPF-G (500 ~ 599 nm), PPF-R (600 ~ 699 nm),
PPF-NIR (700 ~ 780 nm) DFEMIEZ 5, M4 12IFHED/-DIZ, LED AR v b
T4 NE M6 vy rsr S, — %8 @ PPF-UV, PPF-B, PPF-G,
PPF-R, PPE-NIR ® 100%FA LIFHEZ T 7 %R 1L, DTICZOR A B~ 5,

“LED ARy 74 MZI@ET 501, 4L E Y b PPF-UV, PPF-B, PPF-NIR Ol
ERLRNZ L, NaFrr 7LD PPENIR OEIEN P2 &, ST &
DY PPF-BOEIGH AL ETHhHD, $72, HELED X% LED &\ ) il
JEIZ& D, PPF-UV X PPF-B DEIGHEINDL Z LTV EAVRB S NS, i
MIZAH D &, PPF-BIE®), @, @25Mi & » &% <, PPF-GlE w3 b FMAEEE,
PPF-R @M & ) LKA > 720 LED AR v kT 4 b O, A SEE
D77 TlE PPE-B & PPF-R DEIEI12H S bz,

-, fBosEE X D 4 PPF-UV, PPF-B, PPF-NIR O #|&4% {, PPF-R DE A&
3472w,

NOF YT T, MoRIEL Y S FEREAOEEIIA R, RERBOEE»S
Vo

CHOGITIE, MOGIE L D b EREMOFEESE (, RERMOEHEG I v,
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FE RIE AR TE i 40% 4 75

HWPPF-UV CIPPF-B EPPF-G 7APPF-R HPPF-NIR
100%

90% E/EE .. -

G737 M7 S 7/ /B 7 7 B B 7B 7/ 7 B /B /S /B 7 7 7 B 7 B 7 7 B 7 B 7

)73 7R/ /S S S T B S 7 S5 B S N ¢ 7 N 7 4 ¢ A B /B /B 7/ / B | B

60% - N———o—I—o——oWo—o—-—o0——A———A— .

50% —/—/—

T

40% —|

30%

T TR

K4 LED AKXy b74 b, A6 ~arrg o7 —#HE6E O PPF-UV,
PPF-B, PPF-G, PPF-R, PPF-NIR @ 100 % f& A& [ (¥4 275 7 (il % : MK3508,
UPRtek #1)

3.3 fhimfE

iR, oL ERN A BETHLDLZbOTHY, HiLZrve ¥y (K)
Ebe —fRIC, BIRENSV FHV) EHELV, SHORPRHRE 525, il
BEDMR (AL D B) LHEBFCEPWEIAKIZ % 5,0

FHE B 3000K (@, @, &, @, ®, © O O © 6, O 6, © 0 @,
@) OEMEIIRLTBY, 3000K 25ERH LED ARy b7 4 bOEFE W) I &
AWM Z Bo 2700K DLED AR v hF 4 Mix 4t (O, ®, ©, @, @6, @),
3500K Tid 14 (@, @) THhote O, @, @FHGSY 4 7T, H—#HHMT
2700 K ~ 4200 K D THEEO®BIREIZHETE 5. EllTOR/MEIX 2700K (D),
i fiElL 4400K (®) Thotzo B, @, 6, @, IL2700K, 3000K, 3500K,
4000K T, @& @IL2700K ~ 4700 K DETHERIE#IEE L THL2BAT L2 &
MHFEE V) T & TH o720 2700 K ~ 4000 K CHIELEFENTFEE V) XA =T =25
1, SRIOEETIX, 3000K D20, @& 3500 K D), @DIERADH > 720

412, FLED ARy bI A FORBEOENHEY F L5, FELIZE (1
EETI5) &, nary7 r T aEEMRC %5 GRAMHET) 45, LED BH
FEREOZLIZIZIZR SNy, @I LB EAID D - 72 iR, FREE
WX D ETHIZRT 225, ZIBHBEEBY) OURETH 5,
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£3 LED ARy b T4 bOWGETHEEE (MERAME,

100 Ix, 30 Ix THl5E

: MK350S, UPRtek 1)

) ® ® @ ®
A fE 100 Ix 30 Ix RRME 100 Ix 30 Ix A ME 100 Ix 30 Ix RRAE 100 Ix 30 Ix RRME 100 1x 30 Ix
PPF 4469466 | 1.868933 | 0.565315 | 4.701721 | 1.823344 | 0.597137 | 5.204249 | 1.587115 | 0.526799 | 3.955822 | 1.755164 | 0.543034 | 8.583328 | 1.729267 | 0.519314
PPF-UV | 0.005452 | 0.003702 | 0.001948 | 0.008669 | 0.006535 | 0.005116 | 0.011249 | 0.007493 | 0.006359 | 0.004546 | 0.002453 | 0.001174 | 0.009482 | 0.002904 | 0.001539
PPF-B 0.349368 | 0.148037 | 0.047155 | 0.468942 | 0.189198 | 0.069474 | 0.917756 | 0.279491 | 0.098086 | 0.422199 | 0.189753 | 0.060014 | 0.918218 | 0.185419 | 0.057302
PPF-G 1.470912 | 0.614604 | 0.184873 | 1.628879 | 0.628218 | 0.201740 | 2.110919 | 0.638690 | 0.203887 | 1.342430 | 0.593459 | 0.182706 | 3.111068 | 0.620378 | 0.185140
PPF-R 2.633981 | 1.099847 | 0.331303 | 2.589002 | 0.999967 | 0.323784 | 2.163985 | 0.665067 | 0.223267 | 2.178934 | 0.966491 | 0.298610 | 4.530654 | 0.918636 | 0.275386
PPF-NIR | 0.542875 | 0.239433 | 0.081620 | 0.558510 | 0.249252 | 0.113711 | 0.462661 | 0.185722 | 0.105706 | 0.432831 | 0.195357 | 0.064535 | 0.820131 | 0.175800 | 0.059846
® ) ©)
A ME 100 Ix 30 Ix RRAE 100 Ix 30 Ix A ME 100 Ix 30 Ix RAE 100 Ix 30 Ix RME 100 Ix 30 Ix
PPF 6.272964 | 1.715563 | 0.489676 | 6.131310 | 1.708722 | 0.531311 | 2.796811 | 1.768205 | 0.529692 | 4.097751 | 1.729734 | 0.513519 | 6.018440 | 1.739072 | 0.537648
PPF-UV | 0.006660 | 0.001229 | 0.000292 | 0.007408 | 0.003993 | 0.002234 | 0.003367 | 0.002648 | 0.001191 | 0.004498 | 0.002410 | 0.001059 | 0.008692 | 0.005233 | 0.003588
PPF-B 0.620866 | 0.150950 | 0.040862 | 0.656883 | 0.190175 | 0.061896 | 0.348029 | 0.222137 | 0.067688 | 0.406127 | 0.171306 | 0.051902 | 0.617792 | 0.183376 | 0.061701
PPF-G 2.324898 | 0.615849 | 0.174094 | 2.037002 | 0.565923 | 0.174773 | 0.940261 | 0.593607 | 0.177184 | 1.480850 | 0.621949 | 0.183049 | 2.226017 | 0.636952 | 0.193823
PPF-R 3.312130 | 0.944503 | 0.273489 | 3.418984 | 0.947371 | 0.292938 | 1.500476 | 0.947345 | 0.283274 | 2.199204 | 0.931548 | 0.277084 | 3.157852 | 0.913679 | 0.280435
PPF-NIR | 0.529562 | 0.141597 | 0.040252 | 0.659706 | 0.200649 | 0.073330 | 0.283274 | 0.183573 | 0.058969 | 0.410912 | 0.177509 | 0.056516 | 0.613600 | 0.205605 | 0.084362
@ @ ® ®
A ME 100 Ix 30 Ix RAE 100 Ix 30 Ix RRME 100 Ix 30 Ix A ME 100 Ix 30 Ix RRAE 100 Ix 30 Ix
PPF 6.664660 | 1.765716 | 0.578561 | 6.002595 | 1.829559 | 0.625007 | 2.859325 | 1.657319 | 0.485523 | 3.936862 | 1.872422 | 0.567129 | 4.509797 | 1.760128 | 0.535802
PPF-UV | 0.011522 | 0.006813 | 0.005324 | 0.011391 | 0.007228 | 0.005857 | 0.003563 | 0.002624 | 0.001243 | 0.004103 | 0.002290 | 0.001322 | 0.005239 | 0.002259 | 0.001302
PPF-B 0.683250 | 0.188703 | 0.069832 | 0.640874 | 0.204150 | 0.078439 | 0.247458 | 0.143744 | 0.042791 | 0.350088 | 0.170142 | 0.053029 | 0.493741 | 0.195596 | 0.060932
PPF-G 2.453668 | 0.641986 | 0.205766 | 2.086399 | 0.629114 | 0.210718 | 1.130021 | 0.652201 | 0.189916 | 1.262074 | 0.599687 | 0.181440 | 1.513957 | 0.590104 | 0.179278
PPF-R 3.509023 | 0.929804 | 0.301064 | 3.257447 | 0.990570 | 0.333690 | 1.475567 | 0.857700 | 0.251711 | 2.310261 | 1.095711 | 0.330568 | 2.486775 | 0.968447 | 0.293753
PPF-NIR | 0.698951 | 0.223385 | 0.106803 | 0.672605 | 0.244513 | 0.119779 | 0.222451 | 0.134925 | 0.044558 | 0.546586 | 0.260407 | 0.083808 | 0.587016 | 0.227686 | 0.074690
@ ® €0
o 100 Ix 30 Ix I ON:| 100 Ix 30 Ix RRME 100 Ix 30 Ix A ME 100 Ix 30 Ix RRAE 100 Ix 30 Ix
PPF 2.574258 | 1.873873 | 0.569401 | 2.596369 | 1.864145 | 0.603356 | 2.899205 | 1.804001 | 0.545886 | 6.115185 | 1.772101 | 0.532159 | 5.528287 | 1.747974 | 0.527033
PPF-UV | 0.003014 | 0.002279 | 0.001054 | 0.006670 | 0.006382 | 0.004960 | 0.003282 | 0.003302 | 0.001502 | 0.006377 | 0.001026 | 0.000181 | 0.005954 | 0.003126 | 0.001577
PPF-B 0.213283 | 0.155606 | 0.048516 | 0.274423 | 0.199759 | 0.072050 | 0.259411 | 0.164656 | 0.051337 | 0.596572 | 0.168343 | 0.049556 | 0.569339 | 0.184924 | 0.057146
PPF-G 0.820608 | 0.596018 | 0.180119 | 0.864991 | 0.619583 | 0.197695 | 0.982109 | 0.609583 | 0.183419 | 2.075945 | 0.599869 | 0.180039 | 1.906727 | 0.600568 | 0.180455
PPF-R 1.531016 | 1.115416 | 0.338683 | 1.448039 | 1.038278 | 0.331342 | 1.648390 | 1.023900 | 0.309313 | 3.423624 | 0.998354 | 0.300930 | 3.033410 | 0.956465 | 0.287606
PPF-NIR | 0.338752 | 0.247030 | 0.078719 | 0.360575 | 0.275263 | 0.118592 | 0.328683 | 0.216953 | 0.070581 | 0.669381 | 0.184418 | 0.052592 | 0.676823 | 0.222110 | 0.072507
@ @ @ @ @
A fE 100 Ix 30 Ix RRME 100 Ix 30 Ix A ME 100 Ix 30 Ix RRAE 100 Ix 30 Ix o 100 1x 30 Ix
PPF 5520601 | 1.688898 | 0.545782 | 2.075269 | 1.820979 | 0.619192 | 2.070682 | 1.693309 | 0.579784 | 2.645605 | 1.889756 | 0.622056 | 2.758281 | 1.724691 | 0.531347
PPF-UV | 0.009440 | 0.006190 | 0.004877 | 0.008963 | 0.008520 | 0.007640 | 0.008313 | 0.007796 | 0.006695 | 0.005987 | 0.006075 | 0.004603 | 0.003061 | 0.002537 | 0.001135
PPF-B 0.782147 | 0.248430 | 0.085709 | 0.234061 | 0.207476 | 0.083015 | 0.310037 | 0.256219 | 0.095689 | 0.244675 | 0.176114 | 0.066382 | 0.287310 | 0.178820 | 0.056493
PPF-G 2.012815 | 0.609986 | 0.193455 | 0.711852 | 0.624199 | 0.207130 | 0.752684 | 0.614526 | 0.204598 | 0.887500 | 0.633511 | 0.204554 | 0.992094 | 0.619726 | 0.189098
PPF-R 2709130 | 0.825243 | 0.264762 | 1.122148 | 0.982973 | 0.326663 | 1.001709 | 0.817387 | 0.277489 | 1.505227 | 1.074171 | 0.348997 | 1.471202 | 0.921292 | 0.284224
PPF-NIR | 0.626933 | 0.222863 | 0.102398 | 0.320635 | 0.287634 | 0.145617 | 0.281057 | 0.238024 | 0.124576 | 0.318896 | 0.245945 | 0.109679 | 0.271842 | 0.174253 | 0.058342
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#4 LED AR I 4 b 0FEHEEE
(BRREERRAE, 100 1x, 30 1x THl%E:CL-500A, 2 =% 3 / V& #kai&ttAt /MK3508, UPRtek £t)

3000K | fAfE 100 Ix 30 Ix 2700K | fAfE 100 Ix 30 Ix
@ 2998/2997 | 3012/3040 | 3007/3112 ® 2695/2699 | 2715/2727 | 2719/2750
@ 3026/3014 | 3045/3031 | 3054/3045 ® 2855/2850 | 2716/2710 | 2674/2658
® 3093/3084 | 3091/3091 | 3095/3106 @ 2768/2791 | 2771/2796 | 2770/2803
@ 2891/2885 | 2952/2958 | 2956/2991 2679/2678 | 2710/2707 | 2722/2727
3092/3073 | 3120/3099 | 3149/3131 2717/2712 | 2721/2713 | 2724/2724
© 3009/3001 | 3032/3028 | 3041/3038 @ 2677/2696 | 2681/2719 | 2687/2800
3113/3116 | 3134/3153 | 3136/3206
@  |3103/3103|3120/3151 | 3126/3234 3500K | KfE | 1001x 301x
1 3006/3006 | 3027/3058 | 3027/3150 @ 3520/3500 | 3585/3582 | 3585/3657
» 2992/2980 | 3027/3014 | 3034/3033 @ 3585/3590 | 3606/3617 | 3644/3745
@ 2963/2972 | 2976/3004 | 2999/3086
2898/2891 | 2911/2914 | 2921/2937 400K | HOKME | 100 Ix 30 1x
2968/2953 | 2980/2954 | 2982/2938 ® 4393/4337 | 4387/4354 | 4378/4403
20 2976/2973 | 3026/3024 | 3028/3039
@ 3013/3053 | 3022/3067 | 3057/3230
) 2986/2978 | 2990/2987 | 3003/2998

(0] ORZFTIZOWTIE, 22 ADOENEIREIZ X > THHRMEZ Oz B 2
olze TORE, 2700K X [KROEEDS TS, HKEFDO LW, Wrisrdb, B
L0, MEOFOHIER, REEEZEPHEEFTEBICHEH SN TV LHHTO
B EEEBET L2012V TWS ] 3000K 1 [F&he, 7)) 74, Hha
Hé,?o%bL??é,E%%va—7—xmm%,m%%,E%ﬂ%%@%ﬁ%
Bk & A TEERZ G A B IR TW A | &) BRD S - 72, 3000 K
FEHMENSL T WEIK BB bW 727V —AND 7 8 X129 Dbt
I, 2700 K TIEZSIRDS5R <, 3000 K IFIKGIRA T N5 2 &, LM AR
o lze THUL, 3000K DITHA2700K £ D b AT, BRME TN WE
V) FEDSH L. FBIREEATE VY 3500 K & 5 W 1d 4400 K TUE, BT S 22125628 [HW ]
EWVIHEIRTH - 72,

AL HBET 505 FULBEEORATTY, #7—Fv—F2IELo, [
D] ODRZFOHNRITE NP REDO bz THEIAADHAIZLZEZTAHLKRE VT
D, WINDIFFE L, FENZHIE Loz L2255 T, [0 Ol
ZHZOWTIE, EBRORRERZHEELDD, BRALOLPTRZLKELELTY
DEIREDE LTV 01E, KW CHEEL 729 A CTHIr§ 5 Z L2 E Lniw
Zho B, MBEICHTLRZFOHSRE LT, SROERIIILH - -HKEED
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B R ARG 40% 4 5
BERE2ILODE, SEIEILFEM TN SN REEHORRE LT, 2700K &
3000 K WINAVEDEERTLDIIHETH Y, BIRGOFHLRSCRRERDZHE
B LT, VgiFsZ EDET LnE ) fFHRIZR -7,

HEHTIZ, {FLED ARy b4 NTHRETON T —F ¥ — b aRT, #T7—F ¥ —
FOTE 6 O BERIE, 2700 K %2 3000 K ORI T (k@& @Lsh) Tidmik
AR AR 505 3500K LLEORBIT (@, @, @) TIEZn k) nZ Lidiv,
2700K & 3000 K Tld Lk X 9 I[CRRGOFHRR DR R TR 7205, i
b —ficiE [EERE] I EINL0RETH L, T2, [HRAMR] 0 3500K MLk
OUOREORIAT TCOBERE LR THEKT 5 L, 3000K & 3500K #3212, Lo
TIRKEL R o TL BT ENATENS,

3.4 P

TR, RIS SNTWAHOHL %2 EL, V7 A (Ix) &) HEATRS
Nb, DEDOHIZEL LML SOBEIEDIT 5720, Ok O HOKE Y EE LA
WIMZ SN2 HBIETH 5,

PR, AP b ETAD, F1TRLALL ) ICEEAIEIEHTRL S
0, H— LR TOMBIIBI A2 Hho72e 74 VT =L ¥ A & CRIGAN
LEETE DA, BAADR O D52 8E L CIE Lz, By
Lo EXCEBDPEOND, Fo720, BOEADT10° KGO AR Y b T A M,
ERERFT L0 L0, FHEOEHEZEHAT L0128 %,

#2512, £LED AKv M7 A POREORAME (6 100%, YA S 5.3 m O
BE) ZFEd. FEMREREERE ST LD L &, B 100 T350 Ix Bk, 15° T 250 Ix
Hifz, 20° T150 x Hifk & 72 %%, 10, @, @IIEEA 22° T 350 Ix PLEDEATES
NTWo, TIHEEDPEVZ L7217 T% <, LED DIHBERZN L W Ligi
HLTwabElbhs, EBI, BERBIHTIELAZY, Ly X7 1)y — %%
L7720, BREDFFBEZZZ27-0 3452 LT, BERBEICHEL CHEPTLZ &I
%5

LED ARy M7 A4 FEHW4HOBAERO ST TIE, BREBRHIZISIx ~
100lx, 7—=2>ay T EF EExELGAIZ IS0 X BETORTE5 281
%, FAAOMBEMIHATE2REOTIREIX IS K EETH-720 BBEMIC
WL LED ARy bF A4 M, NaFrsy TOREOGOMET, MEEOH
LENFELEONL L) OPERIIT EE - BB OE L 2R TH - 72,
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BEE7 LED AKXy I FNFTHRE LA TI—F v— b

533



FIH HEEIC 51T 2 LEDEBIOBUIR

%5 LED AEv b5 4 b OMERKME
(M58 © CL-500A, I =% 3 / V% #kA&Ht /MK350S, UPRtek 1)

3000 K | M (1x) 2700 K | A (1x)
@ 268.2/274 ) 249.5/253.7
() 225.9/228.0 ® 388/388.7
® 519.4/520.2 @ 184.6/187.6
@ 345.5/349.7 218.8/220.6
157.8/160.1 139.6/142.4
©) 242.8/248.1 @ 149/153.4
© 364.7/368.9
(i) 401.2/407.1 3500K | A (Ix)
@ 346.7/352.4 @ 328.1/331.6
® 255.4/258.9 &) 118.7/123.7
() 142.2/147.1
165.6/166.7 4400 K | KM (Ix)
347.7/352.9 ® 329.6/331
20 321.3/322.5
@ 114.4/120.1
® 164.6/166.8

3.5 Ak

Mo (0] T, BOTHICE>TRORZFIED L, 2O L) ZkE
MHE 2 EEME X0, FIEEF M (Ra) TRENDL, KBEOTTRAZE XL
LE) oz iz 5B, EEESL VAL S5, @%, W3 ry
M Ra 790 Db, FEMEETIZOSUENET Lk S Twid, &8, ¥
A% Ra 13, Rl ~R8 (—fRIZHFAET 2 EBDMRFE) OHEGFFMEDFIHETH
bo RETIE, REEHOEREV) ZET, RELHFOEORZHITITE IZEEL
TWwh, £2°T, Rak & b2, HEHEGFMED R (R), R10 (&), RI1 (&),
RI2 (), RI13 (WEAONLE), R14 ORO%E), RIS (HAANONE) O%fE b FF
fiioxf g e L7z,

F#612, FLED ARy FF 4 FDRa & RY~RI5DEREE F &b b, SHIFRAT
L= THETRTH Y, #hE LIZs BEZTITS) &, HEMEIIEZED
L, R LIRS NI, K512, HEOFHIE & Rk o RFmE o ik
BLRT WL I, FBEE 100 Ix FEREO R1 ~ RIS OFEUHEO L — 5 —F ¥ — b &R
o TRTOMEDHE (100) OFIZEDITE, HEEED L WHFEE %5, DT,
F6 OWEMDH B, MREE 100 Ix |2 FHYEHE O O FEMEL & 4Rk G aEmk z ok L ¢
BIRERNICIE T 5, BTFTOLEMIE CL-500A, I =4 3 /7 V& HRA&HE, G
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B RIS 40% 45
MK350S, UPRtek ft& L, cofoo iR o MIEMIE/ N 1 (L CTIUETRA L 72,)

- 2700 K

©, ®, B @ 6, @>ORalx, ZNFIN97/97, 9595 86/86, 97/97, 97/97,
95/95 Td > 720 R9 X, ZILZEH92/91, 64/61, 31/30, 88/87, 99/98, 76/76 T - 720
RI2 &, 21 88/93, 89/88, 75/777, 93/95, 93/94, 90/94 TH -7z T LD L,
QLWL O@OHEBIEIZIFFIZE , @DZIUIH . RIIE, @TIFRREL, ©F
vy, @D Ra, R9, RI2IFTTE DR, EELEIZE,

- 3000 K

@ @ & © 6 0 O O G 6 O 6 0 0 @ GDORald i
ZI96/96, 98/98, 97/97, 96/96,, 95/96, 96/96, 95/95, 95/96, 98/98, 98/98,
98/97, 98/98, 97/97, 98/98, 98/98, 95/94 T -7z R9 I, ZILZ193/94, 98/99,
85/84, 98/98, 93/96, 83/82, 80/81, 82/83, 93/94, 95/94, 99/98, 94/93, 97/99,
92/90, 88/89, 81/74 TH -7z, RI2 1, FH-E1 8591, 88/92, 82/85, 93/96, 93/96,
83/87, 79/84, 80/86, 87/93, 91/94, 92/96, 88/93, 95/98, 94/96, 94/97, 79/85 T&H -
720 FEOBE, @, @ @ © ©@ O @ 6 0 0 @;’OEGMEIIIEIL
Vo ®, @, ©, @, GFFNIHL. ZDIH, BDORI (F) 1ELREw,

- 3500 K

@E@DRalx e H1298/99, RY X Z I Z4193/94, 90/91, RI2 & Z L2711 89/92,
88/92 Th o720 T LB L, DE@DIEHBEMEIZIERIZ LV,

- 4400 K

@ Ra 1d 90/90, R9 % 72/71, RI2Z67/77 THho7zo LB L, QOiEEMEIL,
[FBEAS 0 2700 K % 3000 K TOHIGE & iz 25 & 2R M

3.6 HREME

©, ©, @), @, O, FheBEfEr I Y LAT)E-MIBTE2, ) E—
MMEBEIZLEAT R LIZ V2 VA, BRRERE ANEZ 256, BIEOFIEME)S
KEL#ESTL Do

REZEFRAA v FHRHLHDIE, O, @, @, @, 6, O@Tholz, FMLIIRGE
T MEFF L7 F £ CRIBERADTE 2013, WAOEEBY TIHENTH 2., BUIKTIX
BFRAA v FiE DS, oE L CHBENEELFMT 28 TEL L V) A —
H—bdo7,
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%6 LED ARy b7 A bOFi G (Ra), FHEGEEME (RO~ R15) OFEHMMHE (FEEERAM, 1001x, 30 Ix THISE : CL-500A, I =7 3 /)b ¥ ¥4t /MK350S, UPRtek 1)

) ® ® @ ®

A fE 100 Ix 30 Ix A 100 Ix 30 Ix A 100 Ix 30 Ix RRAH 100 Ix 30 Ix LN 100 Ix 30 Ix
Ra | 96.9/96.8 | 97.1/97.1 | 97.3/972 | |Ra | 95.8/95.9 | 96.2/96.4 | 96.6/96.6 | |Ra | 90.5/89.6 | 90.4/90.3 | 90.8/92.2 | |Ra | 97.8/97.6 | 97.7/97.5 | 97.6/97.3 | |Ra | 95.7/95.5 | 96.6/96.5 | 97.0/97.1
RO | 89.2/87.7 | 91.6/90.7 | 92.9/93.0 | |R9 | 90.9/90.2 | 93.0/93.7 | 94.1/98.5 | |R9 | 73.4/67.8 | 72.4/70.6 | 73.4/79.5 | |R9 | 98.7/97.4 | 98.0/98.7 | 96.8/97.6 | |R9 | 81.2/79.7 | 85.0/84.1 | 86.5/85.9
RI10 | 93.3/94.0 | 93.3/94.5 | 93.8/95.5 | |RI0 | 90.8/91.8 | 91.2/93.1 | 91.9/95.8 | |R10 | 77.3/77.3 | 76.8/78.7 | 77.8/82.8 | |R10 | 98.7/98.7 | 98.9/98.6 | 98.7/98.2 | |R10 | 90.6/90.7 | 92.0/92.4 | 93.2/93.9
RI11 | 93.7/93.8 | 93.6/93.3 | 93.6/93.0 | |RIl | 93.1/93.0 | 93.3/92.9 | 93.6/92.2 | |RI1 | 91.3/91.4 | 91.1/92.0 | 91.4/93.1 | |RIl | 94.4/94.0 | 94.3/93.9 | 94.5/93.8 | |R11 | 96.3/96.5 | 97.2/97.2 | 97.6/97.6
RI2 | 89.9/92.6 | 88.4/92.5 | 87.9/93.5 | |RI2 | 86.6/90.0 | 85.1/90.6 | 84.8/94.6 | |R12 | 70.1/77.1 | 67.3/77.4 | 67.0/82.2 | |R12 | 89.5/93.1 | 88.4/92.1 | 87.3/91.4 | |R12 | 83.1/85.6 | 82.0/85.2 | 80.9/85.0
RI3 | 99.5/99.4 | 99.7/99.6 | 99.5/99.1 | |RI3 | 98.7/98.8 | 99.1/99.4 | 99.5/98.4 | |R13 | 91.4/90.5 | 90.9/91.1 | 91.3/93.5 | |RI13 | 97.9/97.9 | 97.4/97.3 | 97.0/96.8 | |R13 | 97.0/96.8 | 97.3/98.0 | 98.6/98.7
R14 | 95.1/95.8 | 94.9/95.8 | 94.8/95.8 | |RI4 | 94.4/952 | 94.4/95.4 | 94.5/95.9 | |R14 | 92.9/93.7 | 93.1/94.1 | 93.4/94.7 | |R14 | 96.9/97.2 | 97.0/97.3 | 97.0/97.3 | |R14 | 95.8/96.3 | 96.0/96.4 | 96.2/96.7
RI5 | 98.1/97.4 | 98.7/98.2 | 99.2/98.9 | |RI5 | 98.1/97.6 | 98.8/98.5 | 99.3/97.9 | |R15 | 91.3/89.3 | 90.5/90.1 | 90.8/93.2 | |R15 | 98.0/98.5 | 97.3/97.7 | 96.8/97.0 | |R15 | 95.5/94.9 | 96.6/96.3 | 97.0/97.1
® @ ©®

A fE 100 Ix 30 Ix A 100 Ix 30 Ix A 100 Ix 30 Ix RRAH 100 Ix 30 Ix I oNH 100 Ix 30 Ix
Ra | 94.5/942 | 95.1/94.6 | 95.2/94.6 | |Ra | 96.4/96.3 | 96.4/96.3 | 96.5/96.1 | |Ra | 95.4/95.6 | 95.4/95.5 | 95.3/953 | |Ra | 95.0/95.0 | 95.9/95.9 | 96.7/96.9 | |Ra | 94.1/94.1 | 94.7/95.2 | 95.0/96.1
RO | 60.3/57.3 | 64.2/60.7 | 64.3/60.6 | |R9 | 95.2/93.1 | 97.8/98.3 | 97.3/97.1 | |R9 | 95.0/97.4 | 93.1/95.5 | 90.3/92.6 | |R9 | 77.8/76.6 | 82.5/81.5 | 84.9/85.0 | |R9 | 76.9/75.9 | 80.3/81.1 | 81.3/85.6
RI10 | 95.1/953 | 99.1/99.2 | 99.5/99.6 | |RI10 | 97.4/97.4 | 97.5/97.3 | 97.2/96.4 | |R10 | 96.3/96.6 | 96.3/96.4 | 95.9/95.8 | |R10 | 89.3/89.7 | 90.3/91.0 | 91.8/92.8 | |R10 | 86.4/87.0 | 87.0/88.7 | 87.3/90.9
RI11 | 94.1/96.1 | 92.2/94.2 | 92.3/942 | |RI1 | 92.5/92.6 | 92.1/92.0 | 92.4/91.9 | |RI1 | 90.6/90.8 | 90.8/90.7 | 90.8/90.8 | |R1l | 96.5/96.8 | 97.3/97.6 | 98.1/98.1 | |R11 | 95.8/96.4 | 96.6/97.2 | 96.8/97.2
RI2 | 89.2/87.3 | 89.4/87.5 | 90.3/88.5 | |RI2 | 94.9/97.3 | 92.7/95.5 | 91.3/942 | |RI2 | 94.0/96.5 | 92.9/95.6 | 90.8/93.8 | |R12 | 83.9/86.7 | 83.3/86.6 | 82.2/86.6 | |R12 | 80.4/83.5 | 79.3/84.4 | 78.5/87.3
RI3 | 96.0/95.4 | 98.0/97.3 | 98.3/97.5 | |RI3 | 97.4/97.7 | 96.5/96.5 | 96.1/95.8 | |RI13 | 95.8/96.2 | 95.6/95.8 | 94.9/95.1 | |RI13 | 96.0/95.9 | 96.7/96.8 | 97.5/97.9 | |R13 | 94.7/94.7 | 95.1/95.8 | 95.3/97.1
R14 | 99.2/99.3 | 99.2/98.7 | 99.2/98.5 | |R14 | 96.7/97.1 | 96.5/97.0 | 96.6/97.2 | |R14 | 96.3/96.7 | 96.3/96.7 | 96.3/96.8 | |R14 | 95.8/96.3 | 95.8/96.3 | 96.1/96.6 | |R14 | 95.1/95.7 | 95.2/95.9 | 95.2/96.2
R15 | 89.4/88.1 | 90.9/89.5 | 91.0/89.6 | |RI5 | 97.6/97.9 | 96.2/96.6 | 95.9/95.6 | |R15 | 94.4/953 | 94.0/94.7 | 93.1/93.8 | |RI5 | 94.0/93.5 | 95.2/949 | 95.9/96.2 | |R15 | 93.1/92.6 | 93.8/94.3 | 94.1/96.0
@ ®@ ® ®

A fE 100 Ix 30 Ix I oNH 100 Ix 30 Ix A 100 Ix 30 Ix RRAH 100 Ix 30 Ix LN 100 Ix 30 Ix
Ra | 94.3/943 | 95.0/95.6 | 95.2/96.7 | |Ra | 97.0/96.9 | 97.9/97.7 | 98.1/97.4 | |Ra | 85.3/85.2 | 85.9/85.8 | 86.4/86.4 | |Ra | 97.3/97.1 | 97.4/97.3 | 97.5/97.2 | |Ra | 97.8/97.7 | 97.9/97.7 | 97.9/97.6
RO | 77.3/76.9 | 81.6/83.1 | 82.7/89.0 | |R9 | 88.7/87.3 | 92.8/93.6 | 93.7/98.7 | |R9 | 28.6/27.5 | 30.6/29.8 | 32.4/32.3 | |R9 | 84.8/83.6 | 88.2/86.6 | 89.5/88.0 | |R9 | 91.3/90.3 | 94.9/93.5 | 95.4/94.4
R10 | 86.2/87.3 | 87.5/89.6 | 87.5/92.5 | |R10 | 94.3/94.9 | 95.6/97.0 | 96.3/98.2 | |R10 | 78.1/77.9 | 78.9/78.9 | 79.6/80.1 | |R10 | 97.8/98.0 | 98.5/98.5 | 98.5/98.5 | |R10 | 97.5/97.7 | 98.1/98.3 | 97.9/98.3
RI1 | 95.9/96.6 | 97.0/97.3 | 97.0/96.8 | |RI1 | 95.7/95.5 | 96.2/95.4 | 96.6/942 | |RI1 | 83.7/83.7 | 84.6/84.6 | 85.1/85.3 | |RIl | 97.4/97.2 | 97.3/96.9 | 97.3/96.7 | |RI11 | 97.4/96.9 | 97.1/96.4 | 97.1/96.3
RI2 | 81.2/84.6 | 80.4/86.1 | 79.4/90.2 | |RI2 | 88.5/92.3 | 86.8/92.5 | 85.8/94.8 | |RI12 | 74.9/75.7 | 75.4/76.7 | 75.4/77.8 | |R12 | 93.3/95.0 | 92.9/94.6 | 92.7/95.0 | |R12 | 91.8/93.8 | 91.4/93.5 | 91.2/93.9
RI3 | 94.7/95.0 | 95.5/96.4 | 95.6/98.1 | |RI3 | 99.1/99.1 | 99.8/99.2 | 99.6/97.5 | |R13 | 84.8/84.4 | 85.5/85.1 | 86.0/85.9 | |RI3 | 99.1/99.2 | 98.3/98.5 | 98.1/98.2 | |R13 | 98.5/98.5 | 97.7/97.8 | 97.6/97.6
R14 | 95.0/95.6 | 95.2/95.9 | 95.0/96.4 | |R14 | 96.2/96.7 | 96.4/97.0 | 96.5/97.5 | |R14 | 97.7/97.9 | 97.7/98.0 | 97.7/98.2 | |R14 | 97.3/97.7 | 97.2/97.6 | 96.9/97.4 | |R14 | 96.7/97.1 | 96.4/96.9 | 96.2/96.8
RI5 | 93.2/93.0 | 94.2/95.0 | 945973 | |RI5 | 98.3/97.9 | 99.4/99.5 | 99.3/97.5 | |R15 | 78.2/77.5 | 78.9/78.3 | 79.5/79.2 | |R15 | 98.2/97.6 | 99.3/98.6 | 99.6/99.0 | |R15 | 99.6/99.5 | 98.5/99.3 | 98.3/98.7
@ 20

A fE 100 Ix 30 Ix I oNH 100 Ix 30 Ix A 100 Ix 30 Ix RARAH 100 Ix 30 Ix I oNH 100 Ix 30 Ix
Ra | 97.2/97.1 | 97.2/97.1 | 96.6/96.8 | |Ra | 97.6/97.2 | 97.5/97.1 | 97.4/96.2 | |Ra | 97.9/97.7 | 98.0/97.8 | 98.1/97.8 | |Ra | 97.0/97.1 | 96.6/96.9 | 96.6/96.8 | |Ra | 98.1/98.1 | 97.8/97.9 | 97.8/97.9
RO | 98.8/97.8 | 98.7/98.4 | 96.7/983 | |R9 | 98.0/97.8 | 98.8/98.3 | 97.0/93.8 | |R9 | 92.0/90.7 | 94.0/93.0 | 96.2/96.0 | |R9 | 99.0/97.8 | 96.7/98.7 | 96.2/98.5 | |R9 | 86.6/85.1 | 91.7/90.3 | 92.4/91.6
RI10 | 97.0/96.7 | 96.9/96.2 | 95.8/95.4 | |RI0 | 98.2/97.4 | 98.4/97.4 | 99.2/95.4 | |R10 | 97.0/97.8 | 97.6/98.5 | 98.5/99.6 | |R10 | 98.0/98.6 | 98.1/98.8 | 98.2/98.5 | |R10 | 98.6/98.9 | 99.0/99.1 | 99.0/99.2
RI11 | 91.0/91.3 | 91.1/91.1 | 90.8/91.1 | |RIl | 93.0/92.6 | 92.6/92.0 | 92.6/91.1 | |RI1 | 93.2/93.0 | 92.8/92.6 | 92.8/92.3 | |R11 | 91.1/91.1 | 90.8/90.7 | 90.8/90.9 | |R11 | 97.7/97.7 | 96.0/96.0 | 95.9/95.8
RI2 | 93.7/94.7 | 93.3/94.1 | 91.4/92.7 | |RI2 | 91.9/95.1 | 92.1/95.8 | 91.8/94.5 | |R12 | 88.3/92.5 | 88.1/92.5 | 87.3/92.4 | |RI12 | 95.8/98.7 | 94.6/97.9 | 93.7/97.0 | |R12 | 94.8/95.8 | 94.3/95.7 | 94.5/96.2
RI3 | 96.4/96.6 | 96.4/96.3 | 95.6/95.7 | |RI3 | 97.3/97.0 | 97.2/96.8 | 97.2/95.5 | |R13 | 98.8/98.8 | 98.4/98.4 | 97.7/97.6 | |RI3 | 97.7/97.7 | 97.3/97.3 | 97.1/97.2 | |R13 | 99.2/99.5 | 98.0/98.2 | 97.8/98.0
R14 | 97.7/982 | 97.7/98.2 | 97.7/982 | |R14 | 97.7/98.2 | 97.5/97.9 | 97.0/98.1 | |R14 | 96.4/97.1 | 96.4/97.1 | 96.4/97.2 | |R14 | 95.9/96.5 | 95.6/96.2 | 95.5/96.0 | |R14 | 98.0/98.5 | 97.7/98.3 | 97.5/98.1
RI5 | 98.0/98.6 | 97.9/98.3 | 97.0/97.5 | |RI5 | 98.4/98.2 | 97.9/97.5 | 97.5/95.5 | |R15 | 99.0/98.6 | 99.3/99.3 | 98.9/99.4 | |R15 | 98.2/98.5 | 97.5/98.0 | 97.2/98.0 | |R15 | 97.3/96.8 | 98.5/98.3 | 98.7/98.8
@ @ %) @ @

A fE 100 Ix 30 Ix I oNH 100 Ix 30 Ix A 100 Ix 30 Ix RARAH 100 Ix 30 Ix I oNH 100 Ix 30 Ix
Ra | 98.2/98.2 | 98.4/98.5 | 98.4/98.4 | |Ra | 98.0/98.0 | 98.1/98.0 | 97.8/97.3 | |Ra | 98.1/98.5 | 98.2/98.6 | 98.3/98.3 | |Ra | 94.9/94.9 | 95.1/95.2 | 95.9/96.4 | |Ra | 94.3/94.1 | 95.0/94.3 | 95.2/95.1
RO | 88.6/87.6 | 93.4/93.8 | 93.8/98.0 | |R9 | 87.1/88.5 | 87.9/89.4 | 91.3/98.7 | |R9 | 88.4/89.7 | 89.7/91.2 | 93.2/98.9 | |R9 | 74.0/73.5 | 75.7/76.1 | 79.1/83.9 | |R9 | 74.4/72.6 | 81.3/74.1 | 78.3/77.5
RI10 | 96.9/97.2 | 97.9/98.8 | 97.8/99.6 | |RI0 | 98.5/99.5 | 98.5/99.3 | 98.7/96.0 | |R10 | 96.8/97.9 | 97.0/98.2 | 97.6/99.0 | |R10 | 93.6/94.2 | 93.1/94.1 | 95.0/97.2 | |R10 | 89.9/89.8 | 87.3/89.8 | 91.1/91.6
RI11 | 99.3/99.1 | 99.0/98.0 | 99.0/96.8 | |RIl1 | 97.6/96.8 | 97.3/96.6 | 96.3/94.0 | |RI1 | 99.3/98.8 | 99.6/98.6 | 99.2/96.5 | |RIl | 94.9/952 | 95.2/95.4 | 95.8/954 | |R11 | 94.4/94.8 | 96.8/96.4 | 95.2/95.6
RI12 | 89.2/91.2 | 88.6/91.8 | 88.5/942 | |RI2 | 94.2/96.6 | 94.1/96.6 | 93.9/94.1 | |R12 | 88.5/92.0 | 88.4/92.1 | 88.0/94.9 | |RI12 | 89.9/93.4 | 89.6/93.7 | 89.2/95.8 | |R12 | 83.3/85.7 | 78.5/85.3 | 81.9/85.7
RI3 | 99.6/99.8 | 98.6/98.6 | 98.5/97.6 | |RI3 | 99.1/98.6 | 98.9/98.4 | 98.1/96.1 | |RI3 | 99.5/99.5 | 99.4/99.2 | 98.7/97.3 | |RI3 | 97.3/97.3 | 97.4/97.6 | 98.7/98.7 | |R13 | 96.0/95.6 | 95.3/95.8 | 97.1/97.0
R14 | 97.6/98.0 | 97.4/97.9 | 97.3/97.9 | |R14 | 97.9/98.7 | 97.9/98.7 | 97.6/98.7 | |R14 | 97.6/98.1 | 97.6/98.1 | 97.3/98.1 | |R14 | 97.1/97.7 | 96.7/97.3 | 96.8/97.9 | |R14 | 96.2/96.6 | 95.2/96.5 | 96.1/96.7
R15 | 97.8/97.6 | 98.3/99.0 | 98.4/98.6 | |RI5 | 97.4/98.2 | 97.6/98.5 | 98.4/97.6 | |R15 | 97.7/98.4 | 97.8/98.8 | 98.2/98.0 | |RI5 | 94.6/94.2 | 94.9/94.8 | 96.3/97.8 | |R15 | 94.4/93.1 | 94.1/93.5 | 95.3/94.9

537






FIH HEEIC 51T 2 LEDEBIOBUIR

4 REORERTEKDS LED ARy T4 bOERE

Rigiclx, chEconarr sy 7Faxge L-REME, BEE +72 a3
SRH gt MBS OPAREMIC, ERIRIAEROMREEEIE L, HoICBR
WHEBHO LED AR v b I 4 M OREIZH 725> T D LMREDEART#% T L 72
CAUL, AEEREORYs, FERIRRBL R L 2 B (PR E R EM 2 R <) TRHT S
ARy b IAMNEHELIZLDT, v —AKy b, Trx—NVUrvix— Hhb
WL, FRRIRIEO IR S PUT 22 TOMAAE SN A RILT 4 Mg L
HTIEE SRV,

-LED 1L, WML —VORILEPSERHO T 7 7% LTARY b I A4 Me &I

BRAMIET D2MEFOBARSY 7 MIRETEL I L LT 4,
oot AT CGEAMR, WHDGE, RN OftR AR, SRR - RIS O

HEI LW, WHDLHEB OSSN RSN TH D Z LR ERT b
“LED ZFE, ey 4 7T NE, EXELLLWT AT A4 THROEE

L, BHDPBIEZOHICALYEEE 2, L ERS 4 TR E D

9123 %,

IR, 2700K & 3000K D2 A BT 22, By A TLT 5, T, M

WHEBRDO#E R 25, 2700 K & 3000 K THRIRSGOFMAUL R R 5%, RIREEO R

IRELT, WENRDLDEDEEINT 2 O HEE L ) O BIHIERRE 1T - 7 fEN#E

B 2 40BROKRETH o270 Th L, T, FICREEHOEE, A

BRI L W EMOE) LD, HDHVIFEFNSIHEGEME LTSNS %

E SRR FMERLTH LI L0, FNEOFM ORI L 7o @Rk o)
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