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Modification of Light Emitting Diode’s Normalized Spectrum Model
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Abstract Primarily due to self-absorption, there is obvious discrepancy between the spectra from the light emitting
diode's (LED) normalized model and the actually measured spectra. In order to make the model fit the actual
spectrum, the modification of LED's normalized spectrum model is investigated. The self-absorption spectrum is
gotten from the subtraction of the spectrum from the normalized spectrum model and the actual spectrum. Through
the analysis of the dependence of the peak light intensity and the full width at half maximum in self-absorption
spectrum on temperature and the relation between its peak energy and the actual spectrum’s, the self-absorption
spectrum’s expression is provided. The fitting expression is obtained by combining Gaussian spectrum model and the
normalized spectrum model. The expression is used to modify the normalized spectrum model. Experimental results
show that errors by the modified model are less than 4 % at various temperatures, thus the spectra from the modified
normalized model agree with the actual ones.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Measured spectra of yellow LED at various temperature. (a) Raw spectra; (b) normalized spectra
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Fig. 3 Predicted spectra of yellow LED from the

normalized spectral model

0.35
0.30
0.25
0.20
0.15
0.10
0.05

u.)

Intensity (a.

-0.05 570 580 590 600 610

Wavelength A /nm

Kl 4 #OL LED By B W
Fig. 4 Self-absorption spectra of yellow LED
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Fig. 5 Relation of self-absorption spectral parameters of yellow LED and temperature. (a) Peak intensity;

(b) full width at half maximum

Sl = (2.24 X 10°T—0.4272) X
exp[— 3.2213(M)%exp(—0.3|6|)],  (20)
AN COX TR a = %@;TEI —1, b=
A—he(E, +3kyT/2)
0.03277T + 0. 6591 °
TESER 323 K B 1) [ WSO (9 400 45 L A sz i
il 6 s, 7E 323 K BFEOG R IH— A 6iE A A B
WO AB 1E i R 3 DA SRE i YT R S an 18] 7 ()
Jis . HE 7@ AL A E JS 0 IH — 163 5 A i S
IG5 0 UH — A TS AR ) A B A~ T Y T P A
IEfE M EDE LED IH— At an sl 7(b) s .

ol ——- normalized spectrum
measured spectrum i g
0.8} — — —modified spectrum

0.6

0.4

Intensity (a.u.)

0.2

0

Fig. 6 Self-absorption spectra of yellow LED at 323 K

560 560 570 580 590 600

Wavelength 4 /nm

0.30
0.25
0.20
0.15
0.10
0.05

Intensity (a.u.)

. — . —practical self-absorption spectrum
—fitted by equation (19)
— — fitted by equation (20) '\

5 n n n n n n 1
540 550 560 570 580 590 600

Wavelength A /nm

B 6 323 KB )6 A ki

Intensity (a.u.)

570 580 590 600
Wvelength A /nm

Bl 7 ¥t LED ROtiE. (a) 323 K MREASE L 0 — AL B IR 5 (b) R [ 2 I A9 18 1 3

Fig. 7 Emission spectra of yellow LED. (a) Measured spectrum of a sample, normalized spectrum and the modified

spectrum of sample Y1 at 323 K; (b) modified spectra at different temperatures
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Fig. 8 Emission spectra of red LED. (a) Measured spectrum of a sample, the normalized spectrum and the

modified spectrum of sample R3 at 323 K; (b) modified spectra at different temperatures
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