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Evaluation of Reflectance of Microlens Surface using UV/Vis/NIR
Microscopic Spectrophotometer

< Key Points >

® The JASCO UV/Vis/NIR microscopic spectrophotometer enables highly accurate measurement of
the reflectance of microlenses, which is difficult with conventional spectrophotometers.

< Introduction >

Microlenses are used for applications such as smartphone cameras, LIDAR for in-vehicle cameras,
and medical endoscopes. In order to evaluate the performance of anti-reflection (AR) coatings used with
microlenses, it is important to determine the reflectance in the wavelength range appropriate for the
application. However, because microlenses are extremely small and have curved surfaces, it is difficult
to accurately measure the reflectance using conventional spectrophotometers, whose spatial resolution is
millimeters or more. In this report, we present measurement results for the reflectance of microlens
surfaces with AR coatings, using a UV/Vis/NIR microscopic spectrophotometer. Since the microscopic
spectrophotometer can perform measurements within a spot size on the order of micrometers, small
curved regions of the microlens surface can be approximated as being flat. Furthermore, we show that
the combination of a low-stray-light monochromator and confocal optics enables accurate measurements
of reflectance values of 0.1% or less, without being affected by back reflection.
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< Experimental >
® Sample

Convex surface of aspheric microlens (Figure 1)
Dimensions: 1.0 mm x 1.0 mm x 0.7 mm

Effective diameter: 0.7 mm
AR coating for visible light range (average reflectance of 0.5% or less)

b) Measurement area

0.7 mm

Fig. 1 Aspheric microlens a) external view, b) side view

® System
Instrument:
Objective lens:

® Parameters
Inner aperture:
Outer aperture:

Wavelength range:

MSV-5500 UV/Vis/NIR microscopic spectrophotometer (Figure 2)
16x Cassegrain mirror

230 pm
230 um
400 nm - 700 nm

Fig. 2 MSV-5500 UV/Vis/NIR microscopic spectrophotometer



< Results and Discussion >

Figure 3 shows the reflectance measurement results for the convex surface of an aspheric microlens.
An aluminum mirror was used as a reference during the measurement. The reflectance values were
corrected and converted to absolute reflectance. The lowest reflectance obtained was 0.04% at a
wavelength of 610 nm. The average reflectance over the wavelength range from 400 nm to 700 nm was
0.35%, which meets the catalog specification (< 0.5%). Approximating the measurement area as a plane
provided acceptable results. Additionally, using a microscopic spectrophotometer with a low-stray-light
monochromator and confocal optics allowed highly accurate measurements of reflectance values of
0.1% or less.
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Fig. 3 Reflectance spectrum of aspheric microlens

< Conclusions >

The use of a microscopic spectrophotometer has made it possible to measure the surface reflectance
of microlenses, which is difficult using a conventional spectrophotometer. Spectroscopic analysis using
this instrument is not limited to aspheric microlenses, but can also be applied to reflectance
measurements of the curved surfaces of microscopic samples smaller than 1 mm, as well as low-
reflectance measurements of the surfaces of samples with AR coatings.

Applicative Solution Lab Division Y. Higuchi

This document has been prepared based on information available at the time of publication and is subject to revision without notice.

Although the contents are checked with the utmost care, we do not guarantee their accuracy or completeness.

JASCO Corporation assumes no responsibility or liability for any loss or damage incurred as a result of the use of any information contained in this document.
The company names, product names, service marks and logos mentioned herein are the trademarks and registered trademarks of the respective companies.
Copyright and other intellectual property rights in this document remain the property of JASCO Corporation.

Please do not attempt to copy, modify, redistribute, or sell etc. in whole or in part without prior written permission. E m ﬁ %

CONTACT https.//www.jasco.co.jp/ingform.html



