AND9196/D
E R RSB E &S ERE

[FL®HIZ

Fr eI ar x4 A= B UP DR
FEWE, B E B 2 BAL CHIE SNRE S E
T, TN OHEMMITBEBALY MAREIZHI- 5T
BWAEZRELET, BHREICED B, B o
HORBEZELMEL T IHDERE L ITRRD | M2y
HETT, LEN-T, HEME LT, BEE2HR
T DN NBRIGENZ ENIFE E D D D% WA
B TEARTHETHZLEEVET, WK
IR CE A TRIET 5 LiX. & hOEWHZ
MR L L CHERY D7 TCIE(EFRIAZ B 2)H|
JAZEBINE | OB EZ N L CHIET S Z LT,
K77V r—ay s 7 —FTiE, BEHRER X
USEEERIE DA &S & EFR E Z VL DDVRT
ED, — O BN Z RO AL T 5 HEL R L
3

EXHNETERELBR

PUT OFRFLCIE, HOHHIE & SR HE o FAR M) 72

W& EERIZOVWTORRLET, XU FEHIZ M

WZOWTIE, K77V r—var -/ — b DEREIZ

L L7222 B A SR L T2 E 0,

HIRITZE DAY [ VoA i CH E 72 mg I

FEA59 2 Bt (o) & i L 97,
Qe = j P, AL (W) (eqa. 1)

0

B E () L1, R ORND R-FKEIZA

(5 HVIEEDORE DD H D) R & H g & AR

A TE SO Z LT,

ON Semiconductor®

WWw.onsemi.jp

APPLICATION NOTE

L

doe W
® " dA cosfdQ (mzsr> (¢a-2)
ZIT, MEREA LSRNV EERICENIZE
2D ERDDHITIE, WD K9 1T@e Hifi %
WICEMB L2 IER 0 FH A,
Z T e & HE LI FE (photopic relative luminous
efficiency function) V(\) & e84 idskE v £,
780
@y = J Pey. V(A) dh (W) (eq. 3)
380
V() &, BEDOSLEERIE SAE T T2o D B A
W UHABMREEZ E 23L&, —HFOKSHK
(I EAm D ) & 5 O H F (I A D F R)
LD LTI, MnDEIXZ DO R KA1
D EIEINET, BT HIZ, V) EIZE FD
H DR D e K & 72 5555 nmTLIZ 72 5 K 9 (1
EHfbEnz, e FOBDRARY MUVEEDZ LT
7
Table LIZV(M)DfEEZ 7~ L, Figure Lic 77 7 &~ L
E N

0.9 1 /
0.8 1 /
0.7 1 /
0.6 1 [
0.5 1 ."II
0.4 1 /

0.3 1 /

0.2 1

0.1 //

0 e

AW

380 430 480 530

580

630 680 730

Wavelength (nm)

Figure 1. Photopic Response of the Human Eye (CIE Standard Observer)
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Table 1. PHOTOPIC RELATIVE LUMINOUS EFFICIENCY FUNCTION V(A) AND LUMINOUS EFFICACY

OF THE STANDARD OBSERVER

A (vm) v Q) K®) A (v) v K®)
380 0 0 580 0.87 594.21
390 0.0001 0.0683 590 0.757 517.031
400 0.0004 0.2732 600 0.631 430.973
410 0.0012 0.8196 610 0.503 343.549
420 0.004 2.732 620 0.381 260.223
430 0.0116 7.9228 630 0.265 180.995
440 0.023 15.709 640 0.175 119.525
450 0.038 25.954 650 0.107 3.081
460 0.06 40.98 660 0.061 41.663
470 0.091 62.153 670 0.032 21.856
480 0.139 94.937 680 0.017 11.611
490 0.208 142.064 690 0.0082 5.6006
500 0.323 220.609 700 0.0041 2.8003
510 0.503 343.549 710 0.0021 1.4343
520 0.71 484.93 720 0.001 0.683
530 0.862 588.746 730 0.0005 0.3415
540 0.954 651.582 740 0.0003 0.2049
550 0.995 679.585 750 0.0001 0.0683
560 0.995 679.585 760 0.0001 0.0683
570 0.952 650.216 770 0 0
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Table 2. VALUES OF SPECTRAL RADIANCE AND FILTER GLASS TRANSMISSION USED TO CALCULATE
LUMINOUS RESPONSIVITY FROM RADIOMETRIC RESPONSIVITY

3

Spectral Radiance
Response 3200 K Source BG-38

Wavelength VmJ1em=2 Wcem=2nm=tsr! | Transmission | Net Radiance Lex * Ry, Lex * V(D)
360 0.03 7.42E+00 0.798 5.92E+00 1.75E-01 0.00E+00
370 0.09 9.06E+00 0.834 7.56E+00 6.85E-01 0.00E+00
380 0.39 1.09E+01 0.861 9.40E+00 3.64E+00 0.00E+00
390 1.17 1.30E+01 0.87 1.13E+01 1.33E+01 1.13E-03
400 2.48 1.53E+01 0.877 1.34E+01 3.32E+01 5.36E-03
410 4.26 1.78E+01 0.882 1.57E+01 6.67E+01 1.88E-02
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Table 2. VALUES OF SPECTRAL RADIANCE AND FILTER GLASS TRANSMISSION USED TO CALCULATE

LUMINOUS RESPONSIVITY FROM RADIOMETRIC RESPONSIVITY (continued)

Response 3200 K Source BG-38
Wavelength vV mJ1lcm2 Wem=Z2nm-lsrl | Transmission | Net Radiance Lex * Ry, Lex * V(A)
420 5.78 2.04E+01 0.886 1.81E+01 1.05E+02 7.24E-02
430 7.1 2.33E+01 0.891 2.08E+01 1.47E+02 2.41E-01
440 8.29 2.63E+01 0.893 2.35E+01 1.95E+02 5.41E-01
450 9.18 2.95E+01 0.897 2.65E+01 2.43E+02 1.01E+00
460 9.41 3.29E+01 0.899 2.96E+01 2.78E+02 1.77E+00
700 0.11 1.15E+02 0.224 2.58E+01 2.84E+00 1.06E-01
710 0.37 1.18E+02 0.187 2.20E+01 8.16E+00 4.61E-02
720 1.23 1.20E+02 0.155 1.85E+01 2.27E+01 1.85E-02
730 3.19 1.22E+02 0.128 1.56E+01 4.97E+01 7.79E-03
740 6.57 1.24E+02 0.106 1.31E+01 8.61E+01 3.93E-03
750 10.22 1.25E+02 0.087 1.09E+01 1.11E+02 1.09E-03
760 14.22 1.27E+02 0.072 9.14E+00 1.30E+02 9.14E-04
Notes:
1 K =%, L, V() AL = 4.12 x 105 where Ky, = 683 '“m% from Equation 4.
2. 2790 Le Rey AL = 2.78 x 104
Blackbody Radiance Curves
1.00E+04
1.00E+02
5
~1.00E+00
£
=
o
£
(%)
% 1 00E-02
1.00E-04
/ / 300K
1o00E06 +4+H~4+~—1r-"4-+—1—""+——~-+—r—1—""4%——————
SRS S S S NS R S S S S S S S SR S S S < S S SR
I R R R S S S g R R O R R R R O S

Figure 2. Blackbody Radiation Curves for Various Source Color Temperatures,

Wavelength in nm

Calculated from Planck’s Law

WWW.onsemi.jp

4



http://www.onsemi.jp/

AND9196/D

81
Table 3. FUNDAMENTAL RADIOMETRIC AND PHOTOMETRIC QUANTITIES
Fundamental Radiometric Quantities Fundamental Photometric Quantities
Quantity Symbol Units Quantity Symbol Units
Radiant Energy Qe J (joule) Luminous Energy Qv Im s
Radiant Energy Density we Jm3 Luminous Energy Density Wv Ims m=3
Radiant Power or Flux oe W (watt) Luminous Flux [\ Im
Radiant Exitance Me W m2 Luminous Exitance Mv Im m~2
Irradiance Ee W m=2 llluminance Ev Im m2
Radiant Intensity le Wsrt Luminous Intensity Iv cd=Imsrt
Radiance Le Wm2grl Luminance Lv cd m2
Emissivity € - Luminous Efficacy K Im w-1
Photopic Luminous Efficiency V(\) -
Maximum Spectral luminous Km Im w-1
Efficacy
SE X
[1] “The Basis of Physical Photometry”, 2nd ed., [4] F. Hengstberger, ed., Absolute Radiometry,
Commission International de L Eclairage Publ. Academic Press, New York, 1989.
No. 18.2, Central Bureau of the CIE, Vienna, 1983. [5] J. W. T. Walsh, Photometry, Dover, New York,
[2] R. W. Boyd, Radiometry and the Detection of 1958.
Optical Radiation, Wiley, New York, 1983. [6] W. L. Wolfe, Introduction to Radiometry, SPIE
[3] F. Grum and R. J. Becherer, Optical Radiation Optical Press, Washington, 1998.
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