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Design of digital analog hybrid driving circuit for
OLED-on-silicon microdisplay

JI Yuan™, CHU Yong-nan, RAN Feng, MU Ting-zhou, MAN Li-ping

(Microelectronic Research & Development Center s Shanghai University

Shanghai 20072,China)

Abstract: The OLED-on-silicon microdisplay with high resolution and high refresh frequency is re-
quired in future applications. A novel active matrix OLED-on-silicon microdisplay driver architecture
is proposed to reduce the pixel area and the data throughput to meet the new requirements. The pro-
posed architecture adopts the digital-analog-hybrid scan strategy, which combines the digital pulse
width modulation method and the analog amplitude modulation method. The multi-column multiple-
xing column drive channel is designed to meet the timing requirements. The critical timing parameters
are obtained through the simulation of the column driving units. Several circuit structure schemes are
compared by combining the digital-analog-hybrid scan strategy. The data throughput decreases 25% to
64 % per second compared with the simple digital scanning strategy with the pixel pitch below 10 pm.
The results show that the OLED-on-silicon microdisplay driver circuit based on digital-analog-hybrid

scan strategy can reduce the scanning data throughput and help to realize the high resolution and high
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refresh rate OLED microdisplay.

Key words: digital-analog-hybrid scan strategy; OLED-on-silicon microdisplay driving circuit; multi-

plexing structure; Data throughput
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Fig.1 Block diagram of the scanning strategy
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