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Development of glass wafer with high refractive index
for AR/MR glasses
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The development of electronic displays that “virtually augment” our world, by
superimposing virtual image onto our view of real image, has gained increasing interest in
recent years. In particular, eyeglass-fashioned wearable devices, called “AR glasses” or “MR
glasses,” which are able to display AR (augmented reality) or MR (mixed reality), have
captured the headlines. The market for these AR/MR glasses is expected to expand as the
next-generation display devices, following smartphones.

The key material for AR/MR glasses is high-refractive-index glass wafer, required as
waveguide. However, since high-index glasses have generally quite low liquidus viscosity,
the glass wafer with high productivity has been demanding. Moreover, other required
properties, such as high transparency and low density, were difficult to be achieved along
with high refractive index. We have focused thus on glass series based on SiO2-Nb20s-R20
(R = alkaline elements) system, employing also our knowledge in the AGC glass composition
database. Although this system had some issues, such as degradation of optical properties
due to phase separation and reduction, it was improved by optimizing the glass composition
and the melting process. This report introduce a newly developed glass wafer, “M100,” with
high refractive index and all the required properties.
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Fig. 1 Example of AR glasses.
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Table 1 Waveguide systems for AR/MR glasses (2).

AGC Research Report 69(2019)

BEAR/MRZ 7 ATCldEiRE o TWh,

Figure 2\ A% 1% 4 7OAR/MRZ 5 2
DM 724 %TH A, LCD (Liquid Crystal
Display), LCOS (Liquid Crystal on Silicon) 12
XA 774 27V A ol SNz gL, F
TR ER R CEAAUCAS S N5, BOEHRIZIX
AN ERIE T (In-coupling Grating) & HJi#kE
#i#T (Out-coupling Grating) DL ENTED,
T4 AT VA S ST 72 IE AT ER R - ¢l
i S GBS Z NNt e SEYEA O % 45U
T 52 & THAFEOIROHT E TEINBGIZ, )
RIS & ) BOSEDEROAANE 2 A 2 T A&
HEDOIRIZEIN D,

Out-coupling Grating In-coupling Grating

SR g SSSSSS !
piIot 34 19t T X L

Wave guide

Collimating lens S o
==
u-display

Human eye

Fig. 2 Structure of typical AR/MR glasses with grating.
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Fig.3 Refractive index of waveguide and field of view of
AR glasses.
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Fig. 4 Correlation between refractive index and density of
high refractive index glasses.
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Fig. 5 Network structure of SiO»-Nby05-R,0 (R = alkaline
elements) glass ().
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Fig. 6 Glass formation region in SiO2-Nby05-K50 system (4),

Fig. 7 Nb-containing glass melted in reduced atmosphere.
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Fig. 8 ESR spectrum obtained from Nb-containing glass
melted in reduced atmosphere.



Table 2 Composition and properties of M100 glass..
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Fig. 9 Liquidus viscosity of high refractive index glasses.
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