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Effect of refractive index matching on optical
performance of green LED microdisplay

WANG Lei, LUO Xiang, CHANG Fo-qing, WANG Xiao-nan, LLIU Su-yang,
TANG Hao, LIU Hong-yu, SUN Run-guang”

(College of Material Science and Engineering , Nanchang University, Nanchang 330031, China)

Abstract: The structure based on a refractive index matching layer on light emitting diode (LED) mi-
crodisplay is designed to improve its optical performance. The light-emitting surface of the flip-chip
LED microdisplay device is a sapphire (refractive index about 1.76), which is significantly different
from the refractive index of air (refractive index about 1.0). A large part of the light is reflected back
to the internal of the device due to total reflection, resulting in low luminous efficiency. By coating a
refractive index matching layer of silica gel (refractive indexes about 1.41~1.53), the surface layer of
the device is changed to match the refractive index of the air to increase the light escape cone angle to
improve the luminous efficiency of the device. The results show that: the application of the silica gel
layer can improve the luminous efficiency by about 25.75% ., and then covering a glass (refractive

index about 1.47) on the silica gel layer can improve the luminous efficiency to about 32.78 %, and the
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device has good electrical, optical and junction temperature stability before and after silicone coating.

Although the increased light flux is in the lateral direction, this technique provides a reference for a

realization of high-efficiency LED microdisplay.

Key words: LED; microdisplay; refractive index matching layer; light escape cone angle; luminous

efficiency
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escape cone angle before and after coating
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fore).
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Tab.1 Test results of unsealed epoxy (Im « W)

TLwwE mAE  RAME CFEE CFERTE
REBE1  26.519  18.013  22.497

R 2 27.148  18.201  22.757

KRIEWE3  27.148  18.175  22.733

W1 33.963  22.546  28.313

W 2 34.519  22.691  28.733

WL 3 35.037 22.288 28.449  25.75%
EIIE 1 35.750  23.908  29.931

WHLES 2 36.042 23.075  29.910  32.78%

S=PEFE 3 36.333  24.171  30.429
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Tab.2 Test results after sealing epoxy (Im « W~ ')

LwmWE mAME RAME CEFHME CRHRTE
KWW 1 27.083  17.740  22.433

K 2 27.105  17.827  22.610

KW 3 27.211  17.867  22.659

W 1 29.842  17.969  24.199

W 2 29.947  18.779  24.238

W 3 30.211  18.812  24.334 7.49%
EPEEE 1 26.458  17.365  21.948

HPEEE 2 26,667  17.412 22,042  —2.25%
WHEEE 3 26.958  17.568  22.188
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Fig.7 Luminance-current curves of the samples
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