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1. Abstract

Spectral profiles of a LED were acquired by
the Spectro Sensor 0SS-0081.

After the data processing, subtle color
difference under the varied condition was

detected.
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2. Introduction

As assembled, the LEDs in the same product
line have variation in the chromaticity of
their emission. In case for some precise
applications, they are screened or sorted
one by one after the color measurement.

In this report, the LEDs’ color variation is
emulated by the slight change of a blue
LED’s color corresponding to its operating
current. The chromaticity was calculated
according to the CIE Standard from the
spectral profiles acquired by the 0SS-0081.
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3. Method -Measured LED
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Model: STANLEY UB5306X

Peak wavelength: 465nm(@20mA)
Luminous Intensity: Typ. 2800mcd(@20mA)
Maximum Forward Current: If=25mA
Forward Voltage: Typ. Vf=3.7V(@20mA)
Half Intensity Angle: 20=10deg(@20mA)

R,

Our operated condition:
If= 18mA, 17mA, 16 mA, 15mA, 14mA
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3. Method -Measurement Apparatus

DC Power Supply

Optical Fiber Dia. 0.2mm

PC

Slit
1 0.1mm

el

0SS-0081
I 0.1m

Schematic of Measurement

A/D & I/O
Board
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3. Method -Data Processing

1. Emission of the LED is entered into the Spectro Sensor
OSS- 0081 via optical fiber and the LED’s spectral
profiles are acquired and stored in the PC.

2. After the dark noise is subtracted, the spectral profile is
calibrated to the spectral irradiance(4dnm=1) by the
prepared photometric tables (see appendices).

3. With the C.I.E. coefficient, the spectral irradiance(SpIrr)
Is converted to the tristimulus values and the illuminance.

780 830
X = Z CIE_cmf_X(A)Splrr(A) Illuminance = Z CIE_cmf_Y(A)Splrr(A)

A=380,381... A=360,31...
780

y = 2 CIE cmf_Y (1) Splrr(1)

1=380,381... o '
780 Chromaticity Coordinates

7 = Z CIE_cmf_Z (1) Splrr(1) x=X/(X+Y+Z2), y=Y/(X+Y+Z)
1=380,381.. u'=4X/(X+15Y+372), v'=9Y/(X+15Y+3Z)
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4. Results —Acquired Data by 0SS-0081
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4. Results —Calibrated Data

Spectral Irradiance
If= 1 8 mA 1.20E+00

1.00E+00 'l,
8.00E-01
6.00E-01 L

4.00E-01 ' |

Spectral Irradiance(W/m/m/nm)

2.00E-01 ,‘I \

0.00E+00 1 —’/ \E"

350 400 450 500 550 600 650 100 150 800
Wavelength(nm)

Irradiance(W/m/m)= 3.49E+01

Integration=100ms Gain=Low Av.=10scan 7’



EsHIMADZU

4. Results —-CHROMATICITY DIAGRAM
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4. Results —Calibrated Data (Each If’s)

If=17mA

il ERe ]

L JE+3D

H.ODE-5]

5 00E-2]

A0

Spaciral brodamce{ W 'm/mynm|

2 E-3

OOCEH20

=0

Saictral lrradiance

L) L] 3m 1 [
Wiavwlmrgisinm)

If=15mA

1 IIE D

1 OF+00

2

G001

A DE-1]

Speciral Fradance (W im/m/nm]

3 -0

DLOJEHED

]

Speciral iradiance

Ll 40 K asll B0
Wl e rg TR

L L] Ao T (211

IradianceW/ mimin 3A3E+H1

a5 [ L] [ 1]

brasisnce[Winfmis 3 WIE 0]

If=16mA

L 30000
L THEH)
BoO-a1

£00E-01

:
B

tpactral Bradiaace W m/mnm)

1.00E-01

e
¥

If=14mA

L 20E400
| DEHD0
£00E.01
o0 -

00D

Speciral Inradiance] W mSmnm)

000 -1

ODEHN]

400

Spactral radiante

A 2N L1 [ =] [ v 1m B 330
Wisscurmgtupem) irrad e pwmym i 3. SREH

Spectral iradarce

T &1 3501 830 B i =0 o
Winshngiidam irendisscwtamim|= 7 40831

9



EsHIMADZU

4. Results -CHROMATICITY (Each If’s)

If=17mA
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5. Analysis

C.LE. 1976 LLCS CHROMATICITY DIAGRAM
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5. Analysis

Approximate the diameter of the light
flux D=0.04m at the distance from the
top of the LED L=0.1m, the luminous

intensity(cd) is calculated from the
illuminance(lx).

d=2 L2+D—2 L2+D—2—Ll
ca = 4Tt 4 4 X

The right chart shows that the value is
comparable with the LED’s specification.

0.1m

Schematic of Measurement
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6. Conclusions

Precision measurement by 0SS-0081 made it
possible to detect the slight color difference
of the LEDs.
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7. Appendices(Photometry)

Fiber Holder with Monitor PD
Power Integrating Sphere Dia. 50
Supply
PC
Powermeter
ADCMT 8230
/
Calorimeter
Halogen
Lamp ANRITSU ML9050
AT-100HG
Slit % - B Slit
| N e - |
2mm L] N 0.1mm
SPG-120S 0SS-0081 A’goir'éo
Optical Fiber Dia. 0.2mm/0.8mm

Schematic of Irradiance Calibration
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7. Appendices(Photometry)

Monochromatic light generated
by the SPG-120 is entered in
the integrating sphere and
measured by the 0SS-0081
(each curve). The irradiance is
measured by the power meter /
colorimeter concurrently.

The inside wall irradiance of the
integrating sphere is so weak
that the calibration is mainly
examined by the 0.8mm fiber.
To use 0.2mm fiber, the
throughput ratio of the fibers is
also evaluated.

Countfrim 055-0081 SEt 0_Lmm Fiber 0. 8mm
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7. Appendices (Photometry)

0SS5-0081 Spectral Responce (Slit 0.1mm, FiberDia 0.2mm)
2.50E-04

2.00E-04
1.50E-04
1.00E-04

5.00E-05

Irradiance(W/m/m/nm)/Count

0.00E+00
340 380 420 460 500 540 580 620 660 700 740 780
Wavelength(nm)
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