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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 sysiem 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
16~15 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 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 Sum. Furthermore, the
scanning linearity is taken into account, The better linearity means that the distance between each spots would
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be the same as possible as it can. The simulation results show that difference between the maximum and
minimum value of spots distance is about 0.27 mm, so the whole system is controlled in the optimized linearity.

Laser is used for the light source, which is simulated as Gaussian function mode. It incidents the
dodecahedren mirror in the distance of 250 mm. The material of the glass should be obtained to approach design
index. For example, the first aspherical lens is adopted in the ninth surface, which uses the NFK5_SCHOTT. In
addition, the second aspherical lens is adopted in the eleventh surface, which uses the SF4_SCHOTT. By
simulating the Gaussian beam into the system, the configuration will be optimized to get the best performance
such as spot size, linearity and waist radius, which are shown as follows.

Table 1. Data
waist radius ) linearity
X Y Max=6.392 [ Min=6.107
0.0053 0.0037 0.284

Table 2. Gaussian beam propagation

Hew lemy [rom CVMACRD: ovnewlons.zeq POSITION 6
WAVELERGTH =  632.8 hk DIMANSICONS « MILLIMBTERS HIELD POSITION = [ 9.00, 1.00)
DEAH WAVEFRONT RADIUS PEASE UAIST RADIUS

PROFAGATION BRAM RADIVS ORIENTATION OF CURYATURE  ORIENTATION BEFORE . GISTANCE FROM
DISTANCE TG  ON SURFACE (DEGREES) BEFORE REFAACTION {DEGUREES) REFRACT ION WAIST 70 SURFACE

SUR MPXT SURFACE X Y ) x Y X Y X Y
QB3 50,0005 1.8000 1,800 0.0 Inr INg 9.9 1.800Q 1.8083 0.0000 0.0000
1 49,2354 1.8002 1.8002 0.0 ~0,1035a7 «0,30357T Q.0 18000 1.8080 250.0005 250.0005
2 93.63%4 1.8002  2,5510 6.0 -992108.7 -959105.7 Q.0 1.3000  1.8000 259.2544 253.2944
3 0.006)  1.8904  3.51M4 0.0 -T3362.5 -733452.5 0.0 18000 1.8000 352.4338  352.93%
4 -96.9288 1.5004 3, 6134 0.0 -7334535.5 -733483.8 6.0 1.0000 1.0000 352.9333 352,933
5 11.9681  3.800%  3.8130 0.0 -0.1011¢7 -0.1011e7 0.0 1.9060  1.2000 266.0D53 256.0053
& -11.8542 1.8002 F. 3900 0.0 1060475.9 1060475.9 0.¢ 1.2000 1.8000 «244,0372 =-244.0372
1 0.6000 1.8002 2,081l 0.0 1010977.4 1010977.4 .0 1.8000  1.8080 -255.9%14 -255.9914
8 -20.353% 1.8002 2.4811 0.0 10109774 10109774 LN 1.8000  1.8000 -238,.9914 -25%.9914
¥ -3.18%4 1.8603 11,8012 0.0 338535.08 235535.08 .0 1.3000 1.8000 ~276, 3503 ~Z76.3509
W0 -4,8247 19436 2.1330 9.9 95,2488 45.3035¢ 9. G 0.0030 0.0033  -43.2903 -45.3233
11 =2.8061 2.1851 Z.7835 0.4 41,8475 30.1219% 2.0 £2.0633  0.0030 -d41.3%474 -30.1215
12 -R4,9739 2.26%4  Z.7007 0.0 75,5656 $6.1949 2.0 0,003  0,0038 -T5,5654 96,1947
IKG 0.9302 2. 1885 8.0 24,7043 35.5517 2.0 2.00853 $.0037 -24.7038 -32.5516

Form the above data, the incident beam that expands the radius to 4mm incidents into the designed lenses.
The x part and y part of Gaussian beam waist radius are 2.4pum and 1.7pum respectively. So it has succeed to
achieve all of requirements, They include that the spot size is smaller than Sum, 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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