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Ultimately-Time-Resolved Imaging Devices Using Ultrafast Hybrid Cascade
Photo-Charge Modulators and Their Applications

Kawahito, Shoji

150,600,000

TPD

In this research project, we propose a new ultra high-speed multi-tap
photoelectronic demodulator, the tapped pinned-photodiode demodulator (TPD) and its cascaded
structure, which use multiple-tapped pinned photodiodes to control the channel electric potential
and demodulate the photo signal by manipulating a single photoelectron and transferring it to
multiple sites. The implemented multi-tap time-resolved imaging devices based on the new pixel
concept have demonstrated their significant contributions to the advancement of various biomedical
imaging applications, such as fluorescence lifetime microscopy (FLIM), spatial frequency domain
imaging (SFDI), laser speckle contrast imaging (LSCI), time-resolved near-infrared spectroscopy
(TR-NIRS) and stimulated Raman spectroscopy (SRS).The developed technology can also be extended to
other scientific and industrial imaging applications, and its effectiveness has been demonstrated in

3D depth imaging with excellent dynamic response.
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Wide-field quantitative biomedical imaging based on multi-tap CMOS image sensors

Optics & Photonics Taiwan International Conference (OPTIC2020)
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Biomedical imaging based on time-resolving CMOS image sensors and compact compound-eye cameras
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CMOS Image Sensor with Lock-In Pixels for Biomedical Applications

2019 4th IEEE International Circuit and System Symposium
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2019 International Image Sensor Workshop
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S. Kawahito, K. Kondo, K. Yasutomi, K. Kagawa
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M. Lee, M-W. Seo, J. Kim, K. Yasutomi, K. Kagawa, J-k Shin, S. Kawahito

A Wide Dynamic Range CMOS Image Sensor with a Charge Splitting Gate and Two Storage Diodes
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J. Nagakura, *M. Niwayama

Facial optical property measurement using spatially-resolved and time-resolved measurement

The 4th International Symposium on Biomedical Engineering
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J. Nagakura, *M. Niwayama

Determination of facial optical properties based on ToF, spatially-resolved and time-resolved measurement

The 41st Annual International Conference of the IEEE Engineering in Medicine and Biology Society (EMBC 2019)
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T. Kanzawa, *M. Niwayama

Measurement sensitivity and sensor arrangement for liver tissue oximeter

The 41st Annual International Conference of the IEEE Engineering in Medicine and Biology Society (EMBC 2019)
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K. Kagawa, T. Koike, Y. Nishioka, T. Omura, N. Tsumura, T. Komuro, M. Torabzadeh, R. Saager, A. Sharif, A. Durkin, B. J.
Tromberg, J. Tanida

Multi-spectral spatial-frequency-domain imaging with a compact compound-eye camera TOMBO

Photonics West 2019
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Y. Nishioka, K. Kagawa, C. Cao, N. Tsumura, T. Komuro, K. Nakamura, A. Durkin, B-J. Tromberg, K.Yasutomi, S. Kawahito

Motion-artifact-free near-video-rate spatial-frequency-domain imaging using a 4-tap CMOS image sensor with ambient light
suppression

Photonics West 2019

2019

K. Kagawa, J. Tanida, K. Yasutomi, S. Kawahito

Multi-tap CMOS image sensors and multi-aperture cameras for biomedical imaging
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S. Kawahito, C. Chen, L. Tan, K. Kagawa, K. Yasutomi, N. Tsumura

NIR Lock-in Pixel Image Sensors for Remote Heart Rate Detection

24th Asia and South Pacific Design Automation Conference
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Y. Okura. K. Yasutomi, T. Takasawa, K. Kagawa, S. Kawahito

3D scanning measurement using a time-of-flight range imager with improved range resolution

Electronic Imaging 2019
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K.Kondo, K. Yasutomi, K. Yamada, A. Komazawa, Y. Handa, Y. Okura, T. Michiba, S. Aoyama, S. Kawahito

A range-shifting multi-zone time-of-flight measurement technique using a 4-tap lock-in-pixel CMOS range image sensor based
on a built-in drift field photodiode

Electronic Imaging 2019
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R. Miyagi, Y. Murakami, K. Kagawa, H. Ngahara, K. Kawashima, K. Yasutomi, S. Kawahito

Measurement and suppression of multipath effect in time-of-flight depth imaging for endoscopic applications

Electronic Imaging 2019
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S.Kawahito, K. Yasutomi, K. Kagawa, S. Aoyama

Hybrid Time-of-Flight Range Image Sensors Using High-Speed Multiple-Tap Charge Modulation Pixels
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A. Miyamichi, A. Ono, K. Kagawa, K. Yasutomi, S. Kawahito

Multi-band plasmonic color filtering through nanostructured metal thin film for RGB-NIR image sensor

4th International Workshop on Image Sensors and Imaging Systems (IW1SS2018)

2018

Y. Nishioka, K. Kagawa, K. Yasutomi, S. Kawahito

Tissue measurement based on a multi-tap CMOS image sensor with binary structured light

4th International Workshop on Image Sensors and Imaging Systems (IW1SS2018)

2018

R. Miyagi, K. Kagawa, Y. Murakami, H. Nagahara, K. Yasutomi, S. Kawahito

Visualization of time-of-flight signals with normalized and calibrated phasor plot

4th International Workshop on Image Sensors and Imaging Systems (IW1SS2018)

2018

S. Lee, K. Yasutomi, M. Morita, S. Kawahito

A 4-tap Lock-in Pixels with a high NIR Sensitivity for Long Range Time-of-Flight Range Sensor

4th International Workshop on Image Sensors and Imaging Systems (IW1SS2018)
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M. Lee, J-K. Shin, K. Yasutomi, K. Kagawa, S. Kawahito

A Wide Dynamic Range(WDR)CMOS Image Sensor with Gated Dual Strage Diodes

The 20 Takayanagi Kenjiro Memorial Symposium

2018

K. Yasutomi, S.Kawahito

High range resolution Time-of-Flight range imagers and their applications

The 20 Takayanagi Kenjiro Memorial Symposium

2018

S. Kawahito

Recent Progress of Image Sensor Device and Technology

The 8th Forum on the Science and Technology of Silicon Materials 2018
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A Time-of-Flight Range Image Sensor with High Near Infrared Quantum Efficiency Using SOl-Based Fully-Depleted-Substrate
Detectors

2018 Japan SOl Workshop

2018
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A Built-in Drift-field PD Based 4-tap Lock-in Pixel for Time-of-Flight CMOS Range Image Sensors

2018 International Conference on Solid State Devices and Materials
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S. Lee, K. Yasutomi, H-H. Nam, M. Morita, S. Kawahito

A Back-illuminated Time-of-Flight Image Sensor with SOl-based Fully Depleted Detector Technology for LiDAR application
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C. Chen, Y. Shirakawa, L. Tan, M-W. Seo, K.Kagawa, K. Yasutomi, T. Kosugi, S. Aoyama, N. Teranishi, N. Tsumura, S. Kawahito

A Two- Tap NIR Lock- In Pixel CMOS Image Sensor with Background Light Cancelling Capability for Non- Contact Heart Rate
Detection

2018 Symposia on VLSI Circuits
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D-X Lioe, Z. Liu, M-W Seo, M. Niwayama, M, Hakamata, K. Yasutomi, K. Kagawa, Y. Fukushi, S. Yamamoto, S. Kawahito

A time-resolved near-infrared spectroscopy based on CMOS image sensor

Asia-Pacific Optical Sensors Conference
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A Simulation of Multi-Exposure Laser Speckle Contrast Imaging using Multi-tap Charge Modulation Pixels

2018

C. Chen, Y. Shirakawa, L. Tan, K.Kagawa, K. Yasutomi, T. Kosugi, S. Aoyama, N. Teranishi, N. Tsumura, S. Kawahito

A Two-Tap NIR Lock-In Pixel CMOS Image Sensor with Background Light Cancelling Capability for Non-Contact Heart Rate
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