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Application note

Lens CRA matching recommendations for optimal colorization

Introduction

The VB66GY, VD66GY, VB16GZ, and VD16GZ sensors embed microlenses on the top of each pixel to increase light collection.
To compensate for the lens chief ray angle (CRA), the microlens position is shifted linearly. It is centered over the pixel at the
matrix center and becomes progressively more decentered towards the matrix edges.

The VB66GY, VD66GY, VB16GZ, and VD16GZ sensors are optimized for matching a lens CRA of 30° at the corners (see black
line in Figure 1).

Figure 1. Sensor microlens shift and lens CRA tolerance for optimal colorization versus distance from optical center
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The CRA mismatch occurs as soon as the lens CRA is not identical to the sensor CRA, which can affect the image quality,
especially the color accuracy, and uniformity.

In practice, this situation happens when the light coming out of the lens hits the pixels with an angle of incidence (AOI) outside
the angular acceptance range of the microlenses (see blue area in Figure 1).

RGB and RGB-NIR sensors are particularly sensitive to CRA mismatch because optical crosstalk depends on wavelength.

When light strikes a color sensor with a Bayer filter at an incorrect AOI, the light can leak from one color channel to an adjacent
one, creating a color shading.

Generally, color shading has a characteristic pinkish tint in the image corners (see the first two images in Figure 2).
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For further information, contact your local STMicroelectronics sales office.
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Note: It is recommended to match the lens CRA with the sensor CRA to maximize the light collection and the image
quality.
If not, we recommend choosing a lens with a CRA mismatch in the £5° tolerance versus the sensor CRA (see
the blue area in Figure 1) to avoid colorization artifacts (see the third image in Figure 2).

Figure 2. Color shading observation for three CRA mismatch

1) CRA mismatch 20° 2) CRA mismatch 15° 3) CRA mismatch 5°
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24-Mar-2026 1 Initial release
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IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice.

In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and
ST, the provisions of such contractual arrangement shall prevail.

The purchasers should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms and
conditions of sale in place at the time of order acknowledgment.

The purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
the purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2026 STMicroelectronics — All rights reserved

ANG6472 - Rev 1 page 4/4



http://www.st.com/trademarks

	AN6472
	Introduction
	Revision history

