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Abstract
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Shanghai University, Shanghai 200072, China
In order to improve the grayscale level and resolution of the micro display on silicon, and maintain pixel
advantages of analog amplitude modulation and digita

grayscale linearity at the same time, the study of digital and analog hybrid scan strategy is proposed with the

The subspace weight-bit scan
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definition

pulse width modulation

algorithm and its effect of improving the scanning efficiency are introduced. Then, the bit and grayscale modulation

resolution, the required data transfer frequency can be reduced to 52.49 MHz, the scanning efficiency is 92.58%
optical devices

of the digital and analog hybrid scan strategy are introduced, and a 256-level grayscale case is deduced
with the increasing of the grayscale and resolution

subspace
OCIS codes

shows that the method can reduce the data transfer frequency effectively and this advantage becomes more obvious
and the linearity keeps at 100% . This method reduces the required data transfer frequency and the requirement of
the display device
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The result
In the case of 256 grayscale and 1920 pixel X 1080 pixel
optoelectronic devices
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Table 1 Example of 256 gray-level scanning sequence

Scan number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Subspace 0 Xa X; — —_ = — —_ = — X, — X, X, — — —
Subspace 1 — — X, — = — X, Xa Xy — X, — — — — —
Subspace 2 X X Xa X0 Xo
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Fig. 1 Digital and analog hybrid drive system structure
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Table 2 Data transfer frequency comparison between the proposed method and traditional scanning method

at the resolution 1920 pixel X 1080 pixel X 3 and different grayscale levels

Grayscale 64 128 256 512 1024 2048 4096
Number of subspace 1 2 3 5 8 13 26
Data transfer frequency with
40.83 43.75 52.49 59.49 69.26 80.31 80.53
proposed method /MHz
Data transfer frequency with
367.42 740.67 1487.16 2980.16 5966.14 11938.11 23882.04

traditional weight-bit /MHz

3 256 HIKFEF 1920 pixel X 1080 pixel X 3 Zr P&
AN [ 2 8 5 1 4 e R X H
Table 3 Performance comparison of different scan
algorithms under 256 gray level and
1920 pixel X 1080 pixel X 3 resolution

Data transfer

Scan Linearity /  Scanning ; /
requency
algorithm % efficiency /%
MHz
Traditional
100 3.14 1487.16
weight-bit
12 subfield
100 66.41 69.99
scan
19 subfield
100 83.88 110.82
scan
Optimization (Z
25 100 70.59
fractal scan)
Proposed
100 92.58 52.49
method
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(a) pix_r:8'b1111_1111; (b) pix_g:8'b1011_1111; (c) pix_b:8'b1111_0111
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