SONY

Diagonal 15.8 mm (Type 1/1") SPAD Depth Sensor with Signal-Amplifying Pixels

Preliminary IMX479'AAMH5'W

Terms

This section describes the terms used in this document.

Term Description

SPAD pixel A SPAD pixel is the smallest configuration pixel size. It corrresponds to a single photon avalanche diode (SPAD).
Element An element based on three shared SPAD pixels

Macro pixel A Macro pixel is an array of SPAD pixels that can be read out simultaneously.

The valid Macro pixel horizontal size is between 3[SPAD pixel] and 21[SPAD pixel] (columns).
The valid Macro pixel vertical size is between 3[SPAD pixel] and 6[SPAD pixel] (rows).
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1.  Description

The IMX479 is a diagonal 15.8 mm (Type 1/1") diagonal Single Photon Avalanche Diode (SPAD) ToF Depth Sensor with signal-amplifying
pixels. This chip features line-scanning mode. By arraying a large number of SPADs and summing their outputs, the sensor achieves a
measurement distance of up to 300 m. It is a high-precision distance sensor that measures with 5 cm range resolution from short-range to long-
range distances, thereby contributing to improved LiDAR detection and recognition performance. The sensor light emission timing control
function is able to compensate for the delay in timing between laser emission and reception. The sensor ambient light reduction function

ensures that it does not saturate even under sunlight and can achieve distance measurements with a high dynamic range. Equipped with echo
and peak detection functions, ranging data output modes, digital signal processing, and more, the sensor is optimized to meet the performance

and functionality required by LiDARs.

2. Features and Functions

Single Photon Avalanche Diode (SPAD) with signal-amplifying pixels
Single Photon Avalanche Diode with signal-amplifying pixels
Number of effective pixels

» 105 (H) x1560 (V) approx. 164K SPAD pixels

CRA: 0 degrees

Input frequencies: 16, 18, 20, 24, 25, 27, 30MHz

External communication interfaces

*o 0

L 2R 2R 4

> 12C communication
»  SPI communication
4 Output interface
» MIPI CSI-2 serial output (4 lanes)
@ Readout modes
> Line type scanning system
4 Output formats
' Ranging mode
(RAW 12 .RAWS, ToF width: 2,024 bins, gray scale width: 10 bits)
»  Echo mode
(RAW12,.RAWS, ToF width: 2,024 bins, gray scale width: 10 bits)
> Histogram mode
(RAW12,RAWS, ToF width: 2,024 bins, gray scale width: 10 bits)
Synchronous control
Active SPAD-pixel control
Laser drive timing signal generation
Signal processing timing control
SPAD-pixel signal reading
Macro-pixel size selection
Sampling
SPAD-pixel binning
V-direction area setting
Histogram generation
Context switching
Normal operation
Metadata generation
Ambient light acquisition
AEC-Q100 Grade 2 qualified
ASIL B supported
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Sony Semiconductor Solutions Corporation reserves the right to change products and specifications without prior notice. This information does not

convey any license by any implication or otherwise under any patents or other right. Application circuits shown, if any. are typical examples illustrating

the operation of the devices. Sony Semiconductor Solutions Corporation cannot assume responsibility for any problems arising out of the use of these

circuits.
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3.  Element Structure
@ SPAD depth sensor
@ Image size: Diagonal 15.8 mm (Type 1/1)
@ SPAD Pixel unit cell size: 10.08 pum (H) X 10.08 pum (V)
4 Macro Pixel size 3(H)~21 (H) x3 (V)or6 (V) SPAD pixels
@ Number of physical active SPAD Pixels "' 105 (H) x 1572 (V) Approx. 164K SPAD Pixels
@ Number of effective SPAD Pixels: 105 (H) x 1560 (V) Approx. 163K SPAD Pixels
@ Substrate material Silicon
4. Absolute Maximum Ratings
Table 4-1 Absolute Maximum Rating
Item Symbol Min. Max. Unit Remarks
SPAD breakdown voltage power supply vopP ! -26.0 +0.3 v -
SPAD excess voltage power supply Vexl 2 03 4.0 v -
Digital power supply VDDD *? 03 15 Vv -
Analog power supply VDDA “* 03 4.0 v -
1/0 power supply VDDIO ** 03 25 v -
*1 VOP: VRLD
*2 Vex1: VDDHPF
*3 VDDD: VDDLSC. VDDLPLI, VDDLPL2, VDDLIF
*4 VDDA :VDDHAN
*5 VDDIO: VDDMIO, VDDMIF
5. Recommended Driving Conditions
Table 5-1 Recommended Driving Conditions
Item Symbol Min. Typ. Max Unit Remarks
SPAD breakdown voltage power supply vor ! -24.0 -20.5 -17.0 \
SPAD excess voltage power supply Vexl] " 3.15 3.30 3.60 Vv
Digital power supply VDDD 1.050 1.125 1.200 v
Analog power supply VDDA ™ 3.0 33 36 Vv
1/0 power supply VDDIO *§ 17 1.8 19 v
Operating temperatur Toj Ta==t0 4105 40
PEBLing temperature Pr Tj=-40to+125
Storage temperature Tstg Ta=-40to+125 'C

*1 VOP: VRLD
*2 Vex1: VDDHPF

*3 VDDD: VDDLSC, VDDLPLI, VDDLPL2, VDDLIF

*4 VDDA :VDDHAN
*5 VDDIO: VDDMIO, VDDMIF
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6. Precautions when Using the Products Described in this Manual

This USE RESTRICTION NOTICE ("Notice") shall apply and govern your rights and obligation regarding the usage by you ("Customer") of the products ("Products") set
forth in this specification. Sony Semiconductor Solutions Corporation (“SSS™) reserves the right to, at any time, modify or update this Notice, at its sole discretion, which will
be made available to Customer in a way as SSS deems appropriate, including by way of modifying or updating this specification. Customer shall abide by the latest version of
this Notice. If SSS's subsidiary and/or third party distributor has its own use restriction notice for the Products, such use restriction notice will additionally apply between
Customer and the subsidiary and/or the third party distributor, as applicable.

Use Restrictions

v" The Products are intended for ion into general or ive LIDAR units in accordance with this specification. Usage of the Products
for any other purpose is strictly prohibited.

¥' The Products are not fault-tolerant and is not designed, manufactured or certified for use in components of systems intended for the operation of nuclear facilities, aircraft
navigation or communication systems, air trafic control, direct life support machines, weapons, weapons systems or for any other dangerous application, in which the
failure of the Products could lead to death, personal injury, or severe physical or environmental damage.

EXCLUSION OF WARRANTY ON THE PRODUCTS

v CUSTOMER ACKNOWLEDGES AND AGREES THAT USE OF THE PRODUCTS AND THE TECHNICAL INFORMATION (DEFINED BELOW) IS AT
CUSTOMER'S SOLE RISK AND THAT CUSTOMER AR E RESPONSIBLE FOR USE OF THEM. TO THE EXTENT PERMITTED BY LAW AND UNLESS
OTHERWISE SPECIFICALLY SET FORTH IN THIS SPECIFICATION, THE PRODUCTS AND THE TECHNICAL INFORMATION ARE PROVIDED BY SSS
AND/OR ITS SUBSIDIARIES TO CUSTOMER "AS IS" AND WITHOUT WARRANTY OF ANY KIND. SSS AND/OR ITS SUBSIDIARIES MAKE OR HAVE
MADE NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, STATUTORY OR OTHERWISE, AND EXPRESSLY DISCLAIMS ANY
REPRESENTATION OR WARRANTY (I) WITH RESPECT TO ACCURACY. RELIABILITY, VALUE, UTILITY OR SAFETY OF THE PRODUCTS AND THE
TECHNICAL INFORMATION, OR THE ABILITY OF CUSTOMER TO MAKE USE THEREOF, (II) WITH RESPECT TO ANY IMPLEMENTATION OF THE
PRODUCTS AND THE TECHNICAL INFORMATION; (Ill) WITH RESPECT TO MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE; OR (1V)
THAT THE PRODUCTS AND THE TECHNICAL INFORMATION OR ANY IMPLEMENTATION THEREOF IS OR WILL BE FREE FROM INFRINGEMENT,
MISAPPROPRIATION OR VIOLATION OF ANY INTELLECTUAL PROPERTY RIGHT OR ANY OTHER RIGHT OF ANY THIRD PARTY, AND ANY
EQUIVALENTS OF ANY OF THE FOREGOING UNDER THE LAWS OF ANY JURISDICTION

LIMITATION OF LIABILITY

v TO THE EXTENT PERMITTED BY LAW, SSS AND/OR ITS SUBSIDIARIES SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES FOR BREACH OF ANY EXPRESS OR IMPLIED WARRANTY, BREACH OF CONTRACT, NEGLIGENCE, STRICT LIABILITY OR UNDERANY
OTHER LEGAL THEORY RELATED TO THE PRODUCTS AND TECHNICAL INFORMATION, INCLUDING, BUTNOT LIMITED TO, ANY DAMAGES
ARISING OUT OF L OF PROFITS, LOSS OF REVENUE, LOSS OF DATA, LOSS OF USE OF THE PRODUCTS OR ANY ASSOCIATED HARDWARE,
DOWN TIME AND USER'S TIME, EVEN IF SSS AND/OR ITS SUBSIDIARIES HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES,

Design for Safety

¥ Customer acknowledges and agrees that Customer are fully responsible for taking sufficient care to ensure the safe design of Customer's products such as component
redundancy, anti-conflagration features, and features to prevent mis-operation in order to avoid accidents resulting in injury or death, fire or other social damage as a
result of such failure

Compliance with Laws

V' Customer shall comply with all applicable laws, ces, rules and ions in ion with the usage of the Products, including the export control laws or
regulations of various countries and shall be fully for obtaining approvals in with the export of the Products in accordance with such said laws,
ordinances, rules and/or regulations.

No Implied License

¥ The Products specification, reference application circuits and any other technical information shown in this specification and any other information provided to Customer
by SSS in relation to the Products (collectively, the "Technical Information") is for Customer's reference purposes only. The availability and providence of the Technical
Information shall not be d as giving any indication that SSS, its idiaries and/or its licensors will license any right, including any intellectual property rights in
such Technical Information by any implication or otherwise

Governing Law

v" This Notice shall be governed by and construed in accordance with the laws of Japan, without reference to principles of conflict of laws or choice of laws. All
controversies and disputes arising out of or relating to this Notice shall be submitted to the exclusive jurisdiction of the Tokyo District Court in Japan as the court of first
instance.

Other Applicable Terms and Conditions
v Inaddition to this Notice and the terms and conditions set forth in this specification, the terms and conditions set forth in additional documentations, such as delivery
specification, which may be made available to Customer in connection with the Products, shall also be applicable to Customer's use of the Products. Customer should

review those additional terms and conditions when considering on purchasing and/or using the Products.
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