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Abstract: An atom scanning system was established in order to improve scanning efficiency and achieve
resolution better than 2K for flat-panel displays. The atom scanning strategy was analyzed using
mathematical matrices based on fractal geometry. First, the existing PWM scanning strategies were ana-
lyzed. Next, we performed a comparative study of the performances of different scanning strategies, and illus-
trated that the atom scanning method exhibits the best performance. Our experimental results indicate that
linearity is preferred when the weight value of 8 bits is converted to 128 ¢ 64 : 32 : 16 : 9 : 4 : 2 : 1 for
256 level gray-scale images. For a resolution of 1600 X 1600 with a clock frequency of 50 MHz, the
scanning frame frequency reaches 90 Hz, while the linearity and transmission efficiency are 99. 8% and
100% , respectively. Thus, the requirements of extremely high resolution and frame frequency, low
clock frequency, and high linearity are satisfied.
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Tab.1 Results of atom scan implant operation
Scan Weight ~ Gray pace Weights table Transport Gray Reference Linearity/ %
number level efficiency/ % efficiency/ % frame
Qi . Qit® 8 241 32 128,64,32,16,9,4.2,1 100 93.75 125. 0k 99.8
Q1 . Q0 9 481 48  240,120,60,30,15,8,4,2,1 90. 0 93. 35 100. 0k 93
Q1 . Q5% 10 961 80  480,240,120,60,30.15.8.4,2,1 83.3 93.35 83. 3k 93
Q7 QT 11 2017 144 1028;504’252’126’63’32’16’8’ 78.6 93.75 71. 4k 98. 4
Q7. Q7 12 4033 288 2016- 108,504,252, 126.63.52. o 96. 87 71. 4k 98.4

16,8.4,2,1
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Tab. 2 Gray values for eight bit width
Traditional Optimal Optimal  Atom
BIT
scan (Z fractal scan) correction scan
0 1 1 1 1
1 2 3 3 2
2 4 8 8 4
3 8 20 14 9
4 16 48 24 16
5 32 112 52 32
6 64 256 104 64
7 128 576 208 128
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Tab. 3 Performance comparison among several scan strategies

Scan strategy Gray level Transmission efficiency/ % Linearity/ % Frame rate/Hz
12 subfield scan 256/256 66.41 100 85
19 subfield scan 256/256 83. 88 100 54
Optimal(Z fractal scan) 576/256 100 25 85
Optimal correction 208/256 40. 4 80.9 79
Atomized scan with (9 4 2 1) 241/256 100 99. 8 150
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