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Fabrication of Plastic Microlens by Thermal Deformation Induced with Laser

Keiji YAMADA, Hery Mochtady, Hiroaki HIRAIDE, Akira HOSOKAWA and Takashi UEDA

Microlens is a key component in the fields of optical communication, data storage and digital display. Integration of
microlenses and optical devices is also required for weight saving, reduction in assembly cost and higher accurate alignment.
This paper deals with the development of a novel method to fabricate spherical microlenses and microlens arrays. In this
method, microlenses are formed on the surface of acrylate resin which is used as sealing material for the optical devices such
as photodetectors, laser diodes, CCD image sensors and so on. Microlenses are fabricated under several conditions, and the
influences of process parameters on the dimension of microlenses are investigated. The fabricated microlens and microlens
array have the appropriate shape, surface finish and alignment so as to condense light.
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Fig.1 Monolithic opto-electronic devices integrated with microlens
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Fig.2 Experimental set-up for fabrication of plastic microlens

Table 1 Experimental conditions in fabrication of plastic microlens

Laser Er:YAG
Wave length A [nm} 2940
Spot diameter 2a [um] 200
(at focal point)

Energy E [ml/pulse] | 19-42
Pulse duration T [ms] 0.2
Frequency f  [Hz] 2-20
Number of pulses N 480
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Fig.5 Tramsmissivity of work material (thickness : 0.44mm)
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Table 2 Properties of work material

Transmissivity for visible light 92%
(JIS R3106, t==3mm)

Refractive index  (JIS K7105) 1.4%

Pulling strength ~ (JIS K7113) 74MPa

Bending strength  (JIS K7203) 120MPa
Deflection temperature under load 90 °C
(JISK7207,A)

Expansnon coefficient(JIS K7197) 7X105°Ct
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Fig.7 Photograph of microlens array developed (0.5 mm pitch)
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Fig.9 Light focusing experiment with microlens array developed
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