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Abstract Augmented reality is an important human-machine interface platform for the metaverse, and optical imaging

units and microdisplay screens in a system are the key to the display performance. At present, there are five popular
microdisplay devices, namely, the liquid crystal on silicon, organic light-emitting diode (OLED) on silicon, micro light-
emitting diode (micro LED) on silicon, digital light processing (DLP), and laser scanning galvanometer, all of which has
their own special features. This study introduced the construction, manufacturing process, silicon driving circuit, status
quo, and the challenges of different microdisplay screens. For the silicon-driving part, this study analyzed topics such as
the pixel-driving circuit and its pros and cons and the challenges related to the design and index of different display
technologies. Furthermore, the indicators that can be achieved by different technologies were also summarized and
compared. The design focus and development trend of silicon-based backplanes were also discussed. Finally, the
application scenarios and development of different microdisplay chips were discussed.
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Fig. 6 Analog driving circuit and digital driving circuit of OLED on silicon
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Table 1 Parameters of silicon-based part in micro LED related literature

Parameter Ref. [48] Ref. [68] Ref. [69] Ref. [56] Ref. [51] Ref. [64]
Current density /(A+cm™’) 0.7 6 12 50 0.41 2.7
15 pm pitch 10 pm pitch 20 um pitch 30 pm pitch
Pixel pitch (12 im Lixel) > pm (6. 5uumlpixel ) (10 im ;ixel) rzbpm o im ;ixel)
Resolution 640480 1280X3X 720 873 X500 640480 352198 %3 400X 240
PPI 1695 5080 2540 1270 1053 848
Average power consumption 800 mW 138. 8 mW 700 mW 1.17W
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2 ARMEREARGSEN L

Table 2 Parameter comparison of different microdisplay technologies

) ) Maximum ) Smallest pixel )
Display Maturity . Power consumption  Form factor . Contrast ratio
resolution pitch

LCoS High 8K 0.1-0.5W Large 3.015 pm ~10°:1
DLP High 27161528 0.2-1W Large 5.4 pm ~10%:1
Micro OLED Medium 2560 X 2560 0.001-0.5 W Small 6.3 pm ~10°:1
Micro LED Low 960X 540 0.01-0.5W Small 5 pm ~10°:1
LBS Medium 19201080 >0.1W Small Unavailable ~10°:1
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