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Abstract -- The goal of this research is implementing the aspherical lens to design a scanning system. It is 
proposed to make the bio-optical sysfem possess the higher resolution that spherical can 't achieve. 

INTRODUCTION 

This topic is about optical system design for a biochip scanner. First of all, a light source incident on a 
rotating dodecahedron mirror, and bended by this rotating mirror. In fig. 1, the designed lenses can focus the 
incident beam on the specified position. In addition, light can be focused on a spot in the specific range by 
rotating the dodecahedron mirror. In this article, the commercial software, CODE V, is used to simulate to 
obtain the best performance. 

ANALYTICAL MODEL 

In this system there are some goals to be achieved, the distance between the light source and the rotating 
mirror is about 20-25cm. The geometric figure of the dodecahedron mirror is in fig 2. The radius of incident 
light is one of the designed parameter. Distance between the dodecahedron mirror and the focal plane is about 
10-15 cm, the scanning range is about 7.62 cm, the spot size is smaller than 5pm, and the scanning linearity will 
be optimized. In order to achieve these goals, the aspheric lenses are adopted in this scanning system. 
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fig 1. optical configuration 
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fig 2. The geometric figure of the dodecahedron mirror 

RESULT AND DISCUSSION 

In the beginning, eleven surface between stop and image surface are inserted. By changing each surface 
properties such as thickness, material, surface type, and tilting angle, etc, the preliminary scanning system could 
be obtained. There are some requirements must be checked, one is spot size, and the other is linearity. From the 
data list by the software, the maximum spot size is about 3.5 ~ m ,  which is smaller than 5pm. Furthermore, the 
scanning linearity is taken into account, The better linearity means that the distance between each spots would 
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Form the above data, the incident beam that expands the radius to 4" incidents into the designed lenses. 
The x part and y part of Gaussian beam waist radius are 2.4pm and 1.7pm respectively. So it has succeed to 
achieve all of requirements. They include that the spot size is smaller than 5pm, the linearity maintains in the 
specified range (0.28mm), and scanning range is 62.56mm. 

CONCLUSIONS 

The scanning system with higher solution has been designed. The aspherical lenses are adopted to achieve 
the high performance. The small spot size and the optimized linearity are obtained in the result. For the next 
stage of this optical system development, the less aspheical lens that ensures the better performance and less 
cost will be developed. The ultimate goal is to acquire system capabilities for more application. 
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