— e
& I 32
/A A1

s /S

100

100

100

100

100-1403-05-04-12

(1/4)
103 12
100 12

12



(1/4)

100-1403-05-04-12

100 10004-10312
13,450
100
100 100
25 25
13,450 13,440 99.93%
13,450 13,440 99.93%
LED

LED measurement standard module  Spectral radiant flux

Goniophotometer Stray light correction Line Spread
Function(LSF)  Stray-light distribution function(SDF) metrology
standard Metrological traceability Solar cell Greenhouse Gas PFCs;
Perfluorinated Compounds Carbon Emission Reduction FT-IR

analysis Fuel Cell Purity Analysis

Gwo-Sheng Peng

Kuei-Neng Wu

Tsai-Yin Lin ¢,




3. LED

LED
LED

1. Establish apparatus of calibration system for spectral radiant flux
and of measurement system for reference standard lamp.
+ Accomplish apparatus of calibration system for spectral radiant flux
and automatic control and analysis program.
« Accomplish analysis method for “Impulse Spread Functions of
Array Spectrometers.”
2. Stabilization technique research on spectral radiant flux standard
lamp (tungsten lamp).
« Accomplish stabilization system for spectral radiant flux standard
lamp (tungsten lamp).
« Accomplish spectral radiant flux standard lamp (tungsten lamp).
3. Stabilization technique research on LED standard lamp for spectral
radiant flux.
« Accomplish regression analysis method for the relation between
forward voltage and light output.
« Establish standard LED lamp for spectral radiant flux.
« Establish optical feedback control technique for LED module.
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LED 1-4
=( - )/
LED
LED
1-4 LED
Feedback
YES 0:05:42 0.336 %
NO 0:15:06 0.058 %
1-5 LED
Feedback
YES 0:05:18 0.384 %
NO 1:02:58 0.043 %
1-6 LED Si- Feedback
Feedback
YES 0:04:52 0.410 %
YES 0:04:30 0.353 %
YES 0:05:14 0.377 %
NO 0:24:44 0.079 %
1-7 Feedback LED ( )
(nA)
1 27934.16
2 27915.50
3 26794.75

45



1-8 Feedback LED ( )
nA
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9 10 7 5000 530
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Measurements of Solid-State Lighting Products
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41  8W 6500K 300 1100
1.9 % LED
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Time(h)
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Test Summary
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Data Set | Temp. Temp. Curtent AveragetLgrggg IIl\:lalntenance Ave&ac_';e’ Ch:%n:)%t(;c;‘ty Shift
[T.] [T,] [1] at 6, ours (Au’v’) at 6, ours

1 450C 45°C 1000 mA 98.7% 0.0032
2 550C 55°C 350 mA 99.1% 0.0020
3 55°C 55°C 1000 mA 98.6% 0.0009
4 85°C 85°C 350 mA 98.7% 0.0009
5 85°C 85°C 1000 mA 98.7% 0.0015
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40 20
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Impulse Spread Functions of Array Spectrometers Obtained by

Deconvolutions of Measured Spectra of Calibration Lamps
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APMP , Asia Pacific Metrology Programme

CIPM, Comité international des poids et mesures

International Committee for Weights and Measures

CBTL, Certification Body Testing Laboratory

CCD, Charge Couple Device

CCPR, Consultative Committee for Photometry and

Radiometry

Department of Energy

The International Commission on [llumination

IEC, International Electrontechnical Commission

ISO/TS 16949
(International Organization for
Standardization/Technical Specification

TS 16949 )

KCDB, Key Comparison Database

KRISS, Korea Research Institute of Standards and

Science

National Institute of Standards and Technolog

National Metrology Institute of Japan

NIST Traceable Reference Materials

NIST

67




LED

12

86

12

86

M
2
3)
“)




10.

11.

12.

13.

14

.Y Ohno, Y. Zong,2004 “NIST Facility for Total Spectral Radiant Flux Calibration”, Symposio

de Metrologia.

. 'Y Ohno, 1998. Detector-based luminous-flux calibration using the absolute integrating-sphere

method Metrologia 35 473-8.

.Y.Zong, S. W. Brown, “Simple spectral stray light correction method for array

spectroradiometers”, Applied Optics, 45, No.6, 1111-1119, 2006.
. CIE 2007. The measurement of LEDs, CIE Publication No.127.
. CIE 1989. The measurement of luminous flux, CIE Publication No.84.

. M. Morha“c and V. Matousek, "Complete positive deconvolution of spectrometric data", Digital

Signal Processing, 19, 372-392, 2009.

. Y. Ohno, Ch. 5: Spectral color measurement in Colorimetry: understanding the CIE system,

101-134, 1997.

. L. P. Boivin, Study of bandwidth effects in monochromator-based spectral responsivity

measurements, Appl. Optics, 41, 1929-1935, 2002.

. J. L. Gardner, Bandwidth correction for LED chromaticity, Color Res. Appl., 31, 374-380,
2006.

P. B. Crilly, A quantitative evaluation of various iterative deconvolution algorithms, IEEE Trans.

Instrum. Meas., 40, 558-562, 1991.

M. Shaw, T. Goodman, “Array-based goniospectroradiometer for measurement of spectral
radiant intensity and spectral total flux of light sources”, Applied Optics, 47, No.14, 2637-2647,
2008.

http://www.nist.gov/pml/div685/grp05/spectroradiometry calibration.cfm.

EIA/JESD51-1, “Integrated Circuits Thermal Measurement Method — Electrical Test Method

(Single Semiconductor Device)”, 1995.

. S. Chhajeda, Y. Xi, Th. Gessmann, J.Q. Xi, J.M. Shah, J. K. Kim and E.F. Schuberta, “Junction

69



15.

16.

17.

18.

Temperature in Light-emitting Diodes Assessed by Different Methods”, in “Light-Emitting

Diodes: Research, Manufacturing, and Applications IX”, Proc. SPIE, 5739 ,2005.

Y. Xi, J.Q. Xi, Th. Gessmann, J. M. Shah, J. K. Kim and E. F. Schubert, “Junction and Carrier
Temperature Measurements in Deep-ultraviolet Light-emitting Diodes using Three Different

Methods”, Appl. Phys. Lett., 86,031907, 2005.

S.C Park, Y.W. Kim, D.H Lee and S.N. Park, “Preparation of a Standard Light-emitting Diode

(LED) for Photometric Measurements by Functional Seasoning”, Metrologia 43, 299,2006.

Y. Zong and Y. Ohno, “New Practical Method for Measurement of High-power LEDs”, CIE

Expert Symposium 2008 on Advances in Photometry and Colorimetry, 2008.

A. Keppens, W.R. Ryckaert, G. Deconinck and P. Hanselaer, “High Power Light-emitting
Diode Junction Temperature Determination from Current-voltage Characteristics”, J. Appl.

Phys 104 093104, 2008.

70



1/4

100 1 1 1] [ |
A
1. . KPI
2. LED . LED
LED
LED LED FY101
(FY100) LED
3.
FY101
4.
12/7 (
100145100)
B
1. 42 35 - 42 35 No Feedback Feedback
No Feedback Feedback
(No Feedback Feedback)
LED
(FY100)
LED (FY101)

71



PTB 0.3 %~1.5 %
NMIJ 0.5% KRISS
0.2 %~0.5 %
2. 43 1-7 1-8
3. FY100
LED
LED
C
1
- “* ot (
ot ( )77 - )77 - ” - (
> = & ),, ®s & > ®s & > ®s &
> [ ¥ > ( )’,
2 P.51 “c LED LED
77 3000 K~6500 K 380
LED Im~550 Im (
) 0.5% LED
LED
3. P17 “ P.17
77 3 4 LED
3 “_,,

72




1. 3 LED 3 LED
?
FY100
LED FY101
FY101
2.LED 4
3.1
100 12
APMP TCPR(Technical Committee for
Photometry and Radiometry)
6
CMS( ) NIM(
) NMIA( ) NMIJ( ) KRISS( )
A STAR( )
FY101
4. BAE . 10
L PR 8 3

10 3

LEDAR € b+ 3+ &

73




E

1.P.8 P9 (a.b.c.d.)

(H)yCc)H)cHC) (al) (a2)
(a3) (a4)...

33 LED

* LED 1

0.5 %

24

74




100
100 12 14 1 30

223
2 321 16

99.93%

75




LED

101
LED

LED

(101)
LED

LED

101
LED
LED

100

12

26

76




