
Features

Ultra-compact 0.54 Mpix iToF sensor die

• 672 x 804 indirect Time-of-Flight (iToF) sensor die (0.54 Mpixel)
• 4.6 μm backside illuminated fast photodiode pixel, 1/4’’ optical format
• 4.5 mm x 4.9 mm die manufactured on advanced 40 nm stacked wafer

technology

Enabling low-power, high precision depth map

• Pixel with >85% demodulation contrast at 200 MHz modulation frequency
• Low noise charge domain pixel (kTC free) < 5e-
• Multifrequency supported (up to three frequencies)
• Average sensor power consumption down to 80 mW
• Smart iToF modulation, no need for wiggling error calibration
• Multi-user interferences reduction
• Optimized for low EMI/EMC

Easy integration for 3D camera

• Raw data output on MIPI CSI2 interface at 1.5 GHz (quad or dual lane)
• 10/12-bit configurable ADC resolution
• Sensor raw output up to 120 fps (depth-level frame rate)
• Sensor control: Fast mode+ I2C slave interface (up to 1 MHz)
• Laser driver interface: LVDS and 3-wire SPI
• Software ISP for depth reconstruction available

Application

• Room mapping and object scanning for enhanced augmented reality user
experience

• Precise depth segmentation for professional bokeh camera effects
• Secure face authentication for payment and phone unlocking
• Gesture recognition
• Mobile devices
• AR/VR headsets
• Consumer robots

Product summary

Order code VD55H1CCA0/RW

Description Reconstructed
wafer

 Low-noise, low-power 0.54 Mpix, 3D iToF sensor die with 200 MHz modulation 
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Description

The VD55H1 is a low-noise, low-power, 672 x 804 pixel (0.54 Mpix), indirect Time-of-Flight (iToF) sensor die
manufactured on advanced backside-illuminated, stacked wafer technology. Combined with a 940 nm illumination
system, it enables building a small form-factor 3D camera producing a high-definition depth map with typical
ranging distance up to 5 meters in full resolution, and beyond 5 meters with patterned illumination. With a unique
ability to operate at 200 MHz modulation frequency and more than 85% demodulation contrast, the sensor can
produce depth precision twice as good as typical 100 MHz modulated sensors, while multifrequency operation
provides long distance ranging. The low-power 4.6 µm pixel enables state-of-the-art power consumption, with
average sensor power down to 80 mW in some modes.
The VD55H1 outputs 12-bit RAW digital video data over a MIPI CSI-2 quad lane or dual lane interface clocked
at 1.5 GHz. The sensor frame rate can reach 60 fps in full resolution and 120 fps in analog binning 2x2. ST has
developed a proprietary software image signal processor (ISP) to convert RAW data into depth map, amplitude
map, confidence map and offset map. Android formats like DEPTH16 and depth point cloud are also supported.
The device is fully configurable through the I2C serial interface. It features a 200 MHz low-voltage differential
signaling (LVDS) and a 10 MHz, 3-wire SPI interface to control the laser driver with high flexibility. The sensor is
optimized for low EMI/EMC, multidevice immunity, and easy calibration procedure.
The sensor die size is 4.5 x 4.9 mm and the product is delivered in the form of reconstructed wafers.
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1 Product block diagram

The VD55H1 block diagram is presented below.

Figure 1. Block diagram

VD55H1
Product block diagram
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2 System block diagram

The VD55H1 sensor should be integrated into an iToF system including an illumination system (VCSEL & Laser
driver). The block diagram below shows the application schematic for system integration. A reference design (HW
& SW) will be made available by ST.

Figure 2. System block diagram
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System block diagram
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Revision history

Table 1. Document revision history

Date Version Changes

04-Sep-2020 1 Initial release

28-Jan-2022 2

Modified cover image

Reorganised and rewrote Features and Description

Modified order code.
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IMPORTANT NOTICE – PLEASE 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. 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 acknowledgement.

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
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.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please 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.

© 2022 STMicroelectronics – All rights reserved
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