Feb 14, 2018

Panasonic Develops Industry's-First*1
8K High-Resolution, High-Performance Global Shutter Technology
using Organic-Photoconductive-Film CMOS Image Sensor
The new technology enables 8K high resolution and high picture quality imaging
without motion distortion, even in extremely bright scenes.

Osaka Japan, - Panasonic Corporation today announced that it has developed a new technology which realizes 8K highresolution (36M pixels), 60fps framerate, 450k high-saturation electrons and global shutter [1] imaging with sensitivity
modulation function simultaneously, using a CMOS image sensor with an organic photoconductive film (OPF). In this OPF
CMOS image sensor, the photoelectric-conversion part and the circuit part are independent. By utilizing this OPF CMOS
image sensor's unique structure, we have been able to newly develop and incorporate high-speed noise cancellation
technology and high saturation technology in the circuit part. And, by using this OPF CMOS image sensor's unique
sensitivity control function to vary the voltage applied to the OPF, we realize global shutter function. The technology that
simultaneously achieves these performances is the industry's first*1.
With the technology, it is possible to capture images at 8K resolution, even in high contrast scenes, such as a field under
strong sunlight and shaded spectator seats under a stadium roof. Moreover, by utilizing the global shutter function that
enables simultaneous image capture by all pixels, it is expected to be able to capture moving objects instantaneously
without distortion, be utilized for multi viewpoint cameras (performing multi-view synchronized imaging using plural
cameras) and used in fields requiring high-speed and high-resolution, such as machine vision and ITS monitoring. In
addition, conventionally, even in scenes where it was necessary to utilize different ND filters [2] according to capturing
conditions, the technology realizes a new electronically-controlled variable ND filter function which enables stepless
adjustment of the OPF sensitivity [3] merely by controlling the voltage applied to the OPF.

The new technology has the following advantages.
1. 8K resolution, 60fps framerate, 450k saturation electrons and global shutter function are realized simultaneously.
2. Switching between high sensitivity mode and high saturation mode is possible using gain switching function.
3. The ND filter function can be realized steplessly by controlling the voltage applied to the OPF.

This Development is based on the following technologies.
1. "OPF CMOS image sensor design technology", in that, the photoelectric-conversion part and the circuit part can be
designed independently.
2. "In-pixel capacitive coupled noise cancellation technique" which can suppress pixel reset noise at high speed even at
high resolution
3. "In-pixel gain switching technology" that can achieve high saturation characteristics
4. "Voltage controlled sensitivity modulation technology" that can adjust the sensitivity by changing the voltage applied to
the OPF.
Panasonic holds 135 Japanese patents and 83 overseas patents (including pending) related to this technology.
Panasonic will present some of these technologies at the international academic conference: ISSCC (International SolidState Circuit Conference) 2018 which will be held in San Francisco on February 11 - 15, 2018.
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Notes:
*1: As of February 14, 2018, according to Panasonic data.

More on the Technology
1. "OPF CMOS image sensor design technology", in that, the photoelectricconversion part and the circuit part can be designed independently.
The OPF CMOS image sensor has a unique structure, in which, the OPF performs a photoelectric conversion and the circuit
area performs charge storage and signal readout functions completely independently. Using this OPF CMOS image sensor
structure, we developed high-speed noise cancellation technology and high saturation technology in the circuit area which
has a large available space. As a result, it is possible to realize simultaneously 8K resolution, 60fps framerate readout, wide
dynamic range [4] (by achieving a high saturation level) and global shutter function, which are normally traded off.
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2. "In-pixel capacitive coupled noise cancellation technique" which can suppress
pixel reset noise at high speed even at high resolution
Because the OPF CMOS image sensor has a structure in which the OPF and the charge storage part are connected by metal
plugs, accumulated charges cannot be completely read out. Therefore, there is a problem that it is affected by reset noise at
the time of resetting the pixel (signal charge storage node). And, in a high-resolution sensor, such as an 8K sensor, it is
necessary to drive large loads exceeding 4000 pixels aligned in the vertical direction at the same time as the time of noise
cancellation, and therefore, the long time it takes to suppress noise is a problem. So, we developed a new structure that
cancels pixel reset noise at high speed, even when high resolution pixels have to be driven, by using Panasonic's original
semiconductor device technology and the newly developed "in-pixel capacitive coupled noise canceller". In this structure,
the reset noise is suppressed at high speed by using the negative feedback loop provided for each pixel.

3. "In-pixel gain switching technology" that can achieve high saturation
characteristics
In the OPF CMOS image sensor, by incorporating a large capacitor in the circuit part with a large available area, it is
possible to realize both high sensitivity mode and high saturation mode with the same pixel structure merely by switching
modes from the camera system. In the high sensitivity mode, it is possible to capture data up to a light intensity of 4.5k
electrons with high sensitivity. Furthermore, by switching to the high saturation mode, it is possible to capture data up to a
light intensity of 450k electrons. In this way, since the high saturation mode can capture up to 10 times the high sensitivity
mode, it is possible to clearly display the fine winding structure of the lamp filaments, in which bright part gradation cannot
be expressed, because it becomes overexposure in high sensitivity mode, as shown in Fig. 3 (a). Even in a scene with high
contrast, such as shown in Fig. 5, from the facial expression of the person in the shadow of the stadium roof to the blue sky
and clouds during a mid-summer day, and such as shown in Fig. 6, from the dimly lit room to the sunny garden, it will be
possible to capture brilliant images without overexposure or underexposure.
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4. "Voltage controlled sensitivity modulation technology" that can adjust the
sensitivity by changing the voltage applied to the OPF.
The OPF CMOS image sensor can change the sensitivity of the OPF simply by controlling the voltage applied to the OPF. By
utilizing this function, we can realize the following functions which could not be realized with conventional silicon image
sensors.

Sensitivity Modulation Example 1: Global shutter function which can capture all pixels
simultaneously at 8K resolution
By controlling ON / OFF of the voltage applied to the OPF and controlling the sensitivity of the OPF, we realize the "global
shutter function" capable of imaging all pixels at the same time, even driving a large number of pixels like the 8K sensor. By
capturing with the global shutter function, as shown in Fig. 3 (b), the letters on the rotating body are read sharply without
distortion. In addition, as shown in Fig. 7, even at the time of high speed moving object capturing, such as when driving on a
highway or at industrial inspection, capturing without distortion becomes possible.
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In the conventional global shutter type silicon image sensor, it is necessary to add new elements such as transfer circuits
and charge storage capacitors in order to accumulate charges simultaneously in all pixels. As a result, the area of the
photodiode and that of the additional circuits must compete for space, there is a problem that the pixel size cannot be
reduced and the amount of saturation electrons cannot be increased. On the other hand, in the OPF CMOS image sensor,
since there is no need for additional elements, it is possible to realize small cell, high resolution sensors, and by
incorporating large capacitors in the circuit part with a large available area, accurate imaging with no distortion from dark
scenes to extremely bright scenes is possible. For example, as shown in Fig. 9, with the OPF CMOS image sensor, when
buildings are photographed while panning [5] at high speed, even in scenes with high contrast like a bright sky and dark
windows, it is possible to acquire image data maintaining all gradations of the whole area without distortion.

Sensitivity Modulation Example 2: "Electrical ND Filter Technology" which can change
sensitivity continuously and steplessly
Conventionally it has been necessary to provide a plurality of ND filters according to photographing conditions and change
them many times. On the other hand, in the OPF CMOS image sensor, merely by controlling the voltage applied to the OPF
(VITO in Fig. 8) and changing the sensitivity of the OPF to the desired value, it is possible to electrically implement the ND
filter function. By using this function, it becomes possible to simplify the photographic equipment and continuously,
steplessly control the sensitivity which could not be realized with a conventional silicon sensor. Therefore, the possibility of
capturing according to the scene is expanded.
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In the future, we will utilize this OPF CMOS image sensor technology in various applications such as broadcasting cameras,
surveillance cameras, industrial inspection cameras, automotive cameras, etc., and will contribute to realize high resolution,
high speed and high precision imaging and sensing functions.

Technical Terms:
[1] Global shutter:
Shutter operation which can captures the image at the same time with all pixels. Organic CMOS image sensors operate in
rolling shutter mode in which exposure and shutter operation is executed row by row.
[2] ND filter
Abbreviated name of neutral density filter.
A filter that functions to evenly absorb light in the visible range and reduce only the light intensity without affecting color.
[3] Sensitivity modulation
The photoelectric conversion efficiency is changed according to the control. In the OPF CMOS image sensor, the
photoelectric conversion efficiency can be changed by controlling the voltage applied to the OPF.
[4] Dynamic Range
Range of brightness that can be imaged.
(Ratio between the largest and the smallest values of brightness.)
[5] Panning
A technique for capturing wide scenes by moving the framing in the horizontal direction with a fixed camera, which is a
common video capturing technique.
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About Panasonic
Panasonic Corporation is a worldwide leader in the development of diverse electronics technologies and solutions
for customers in the consumer electronics, housing, automotive, and B2B businesses. Celebrating its 100th
anniversary in 2018, the company has expanded globally and now operates 495 subsidiaries and 91 associated
companies worldwide, recording consolidated net sales of 7.343 trillion yen for the year ended March 31, 2017.
Committed to pursuing new value through innovation across divisional lines, the company uses its technologies to
create a better life and a better world for its customers. To learn more about Panasonic:
http://www.panasonic.com/global

Media Contact:
Global Communications Department
Panasonic Corporation
Tel: +81-(0)3-3574-5664

*The content in the following news releases is accurate at the time of publication but may
be subject to change without notice. Please note therefore that these documents may not
always contain the most up-to-date information.
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