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your BEST camera module partner

KLT-MAB10-IMX708 V2.0
11.9MP Sony IMX708 MIPI Interface M12 Fixed Focus Camera Module

Front View Back View

Specifications

Camera Module No. KLT-MAB10-IMX708 V2.0

Resolution 11.9MP

Image Sensor IMX708

Sensor Type 1/2.43"

Pixel Size 1.4 um x 1.4 um
EFL 3.05 mm

F.NO 2.00

Pixel 4640 x 2648

View Angle 123.0°(DFQV) 114.0°(HFQV) 74.0°(VFOV)
Lens Dimensions 17.00 x 17.00 x 30.42 mm
Module Size 32.00 x 32.00 mm
Module Type Fixed Focus
Interface MIPI

Auto Focus VCM Driver IC None

Lens Type 650nm IR Cut
Operating Temperature -20°C to +85°C

Mating Connector

Raspberry Pi Cable

All rights reserved @ Kai Lap Technologies Group Ltd. Specifications subject to change without notice.
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your BEST camera module partner

KLT-MAB10-IMX708 V2.0
11.9MP Sony IMX708 MIPI Interface M12 Fixed Focus Camera Module

Top View Side View

Bottom View Mating Connector
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A | C D E
Connector Version Information
FH12-22S-0. 5SH V1.0 First Version
NO| SIGNAL V2.0 Change lens and holder

1| GND
2 | DON
3 | DOP
4 | GND
5 | DIN o
6 | D1P ]
7 | GND
8 MCN 232.00»;0.20 30422030 28,00
9 | MCP ) =" o ™ T smsscosen & A—+o200
10 | GND | M E @ %ﬁ”
11 | D2N ;i f N ] * component
12 | D2P MW )V E B
13 | GND P = s
14 | D3N
15 | D3P 5 5 ﬁ . 5
16 | GND L 1 s0x020
17 | PWDN peatiecen
18 | XCLK/NC TOP VIEW SIDE VIEW BOTTOM VIEW
19 | GND
20 | SCL
21 | SDA
22 | VCC 3.3V
NOTE:

1.The device slave address:0x20;

Parameters:
1. Sensor specification:

2 . Lens specification:
FOV: 123° (D) ;114° (H) ;74° (V)

Kai Lap Technologies Group Ltd

Image Sensor: IMX708
Pixel: 1.4um*1.4um F/NO.: 2.0 o Designed By Kevin | ModelName:|  KLT-MAB10-IMX708 V2.0
Lens Type: 1/2.43 TV distortion: <6%
Important Voltage Description: Focal length: 3.05mm Pr‘°jec“°”ypg P ta2005
VCC 33V CompOSItlon: 4G4P+IR FlLTER Checked By JaCky i} Scale: Sheet: Version:
IR Cut Coating: 650nm+10nm@50% Third Angle 11 10f1
A | | C | D | E
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SONY

Diagonal 7.402 mm (Type 1/2.43) 11.9Mega-Pixel CMOS Image Sensor with Square

Pixel for Color Cameras I MX?OS-AA\] HS_C

General description and application

IMX708 is a diagonal 7.402 mm (Type 1/2.43) 11.9 Mega-pixel CMOS active pixel type stacked image sensor with a
square pixel array. It adopts Sony's back-illuminated and stacked CMOS image sensor to achieve high speed image
capturing by column parallel A/D converter circuits and high sensitivity and low noise image (comparing with
conventional CMOS image sensor) through the backside illuminated imaging pixel structure. R, G, and B pigment
primary color mosaic filter is employed. It operates with five power supply voltages: analog 2.8 V and 1.8V, digital
1.1V and 1.8 V for input/output interface and achieves low power consumption.

In addition, this product is designed for use in cellular phone and tablet PC. When using this for another application,
Sony Semiconductor Solutions Corporation does not guarantee the quality and reliability of product. Therefore, don'’t
use this for applications other than cellular phone and tablet PC. Consult your Sony Semiconductor Solutions
Corporation sales representative if you have any questions.

Functions and Features

@ Back-illuminated and stacked CMOS image sensor
@ Quad Bayer Coding(QBC) color filter arrangement
@ Phase Detection Auto Focus (PDAF)
@ High Frame Rate 60fps@Full resolution(16:9) / 60fps@1080p(QBC-HDR,16:9) / 240fps@1080p(2x2 Adjacent
Pixel Binning)
@ High signal to noise ratio(SNR)
@ Dual sensor synchronization operation
@ Built-in 2D Dynamic Defect Pixel Correction(DPC)
@ Lens Shading Correction (LSC)
@ Built-in temperature sensor
@ Output video format of RAW10, RAWS, RAW 14
¢ QBC Re-mosaic function
4 QBC HDR function
@ Two PLLs for independent clock generation for pixel control and data output interface
@ CSI-2 serial data output
MIPI D-PHY 2lane/4lane, Max. 2.5Gbps/lane, D-PHY spec. ver. 1.2 compliant
@ 2-wire serial communication (Supports I°C "Fast mode" and "Fast-mode Plus")
@ 8K bit of OTP ROM for users

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.

1
Copyright 2019 Sony Semiconductor Solutions Corporation



SONY IMX708-AAJH5-C

Device Structure

4 CMOS image sensor

€ Image size : Diagonal 7.402 mm (Type 1/2.43)

@ Number of effective pixels : 4640 (H) x 2648 (V) approx. 12.29 M pixels
@ Number of active pixels 1 4608 (H) x 2592 (V) approx. 11.94 M pixels
@ Chip size : 7.288 mm (H) x 4.930 mm (V)

@ Unit cell size :1.40 ym (H) x 1.40 ym (V)

@ Substrate material : Silicon

Absolute Maximum Ratings

Item Symbol Ratings Unit notes
Supply voltage (analogl) VANA1 -0.3t0 +3.3
Supply voltage (analog2) VANA2 -0.3to +2.52 \%
Supply voltage (digital) VDIG -0.3to +1.54 \% refer to
Supply voltage (interface) VIF -0.3t0 +3.3 \Y VSS level
Input voltage (digital) VI -0.3t0 +3.3 \%
Output voltage (digital) VO -0.3t0 +3.3 \%
Guaranteed Operating temperature TOPR -20 to +85 °C Tj
Guaranteed storage temperature TSTG -30 to +85 ‘C Tj
Guaranteed performance temperature TSPEC 0 to +60 ‘C Tj

Recommended Operating Voltage

Item Symbol Ratings Unit notes
Supply voltage (analogl) VANA1 28+0.1
Supply voltage (analog2) VANA2 1.8+0.1 \% refer to
Supply voltage (digital) VDIG 1.1+0.1 \Y VSS level
Supply voltage (interface) VIF 1.8+0.1 \%
2

Copyright 2019 Sony Semiconductor Solutions Corporation
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your BEST camera module partner
Cameras Applications
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Night Vision Security Drone and Sports Eagle Eyes Interactive Pet Camera

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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Cameras Applications
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Camera Module Pinout Definition Reference Chart

your BEST camera module partner

OmniVision Sony Samsung On-Semi Aptina Himax GalaxyCore PixArt SmartSens Sensors

Pin Signal Description

DGND GND ground for digital circuit
AGND ground for analog circuit
PCLK DCK DVP PCLK output

XCLR PWDN XSHUTDOWN STANDBY

power down active high with internal pull-down resistor

MCLK XVCLK XCLK INCK

system input clock

RESET RST reset active low with internal pull-up resistor
NC NULL no connect

SDA SIO_D SIOD SCCB data

SCL SIO_C SIOC SCCB input clock

VSYNC XVS FSYNC DVP VSYNC output

HREF XHS DVP HREF output

DOVDD power for 1/O circuit

AFVDD power for VCM circuit

AVDD power for analog circuit

DVvDD power for digital circuit

STROBE FSTROBE strobe output

FSIN synchronize the VSYNC signal from the other sensor
SID SCCB last bit ID input

ILPWM mechanical shutter output indicator

FREX frame exposure / mechanical shutter

GPIO general purpose inputs

SLASEL 12C slave address select

AFEN CEN chip enable active high on VCM driver IC
MIPI Interface

MDNO DNO MDON DATA_N DMO1N

MIPI 1st data lane negative output

MDPO DPO MDOP DATA_P DMO1P

MIPI 1st data lane positive output

MDN1 DN1 MD1N DATA2_N DMO2N

MIPI 2nd data lane negative output

MDP1 DP1 MD1P DATA2 P DMO2P

MIPI 2nd data lane positive output

MDN2 DN2 MD2N DATA3_N DMOS3N

MIPI 3rd data lane negative output

MDP2 DP2 MD2P DATA3_P DMOS3P

MIPI 3rd data lane positive output

MDN3 DN3 MD3N DATA4 N DMO4N

MIPI 4th data lane negative output

MDP3 DP3 MD3P DATA4_P DMOA4P

MIPI 4th data lane positive output

MCN CLKN CLK_N DCKN

MIPI clock negative output

MCP CLKP MCP CLK_P DCKN

MIPI clock positive output

DVP Parallel Interface

DO DOO YO0 DVP data output port 0
D1 DO1 Y1 DVP data output port 1
D2 DO2 Y2 DVP data output port 2
D3 DO3 Y3 DVP data output port 3
D4 DO4 Y4 DVP data output port 4
D5 DO5 Y5 DVP data output port 5
D6 DO6 Y6 DVP data output port 6
D7 DO7 Y7 DVP data output port 7
D8 DO8 Y8 DVP data output port 8
D9 DO9 Y9 DVP data output port 9

D10 DO10 Y10

DVP data output port 10

D11 DO11 Y11

DVP data output port 11

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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Camera Reliability Test

your BEST camera module partner

Reliability Inspection Item

Testing Method

Acceptance Criteria

Category Item
Storage High 60°C 96 Hours Temperature Chamber No Abnormal Situation
Temperature Low -20°C 96 Hours Temperature Chamber | No Abnormal Situation
Operation High 60°C 24 Hours Temperature Chamber No Abnormal Situation
Temperature Low -20°C 24 Hours No Abnormal Situation

Environmental

Temperature Chamber

Humidity

60°C 80% 24 Hours

Temperature Chamber

No Abnormal Situation

Thermal Shock

High 60°C 0.5 Hours
Low -20°C 0.5 Hours
Cycling in 24 Hours

Temperature Chamber

No Abnormal Situation

Drop Test
(Free Falling)

Without Package 60cm

10 Times on Wood Floor

Electrically Functional

With Package 60cm

10 Times on Wood Floor

Electrically Functional

Vibration Test

50Hz X-Axis 2mm 30min

Vibration Table

Electrically Functional

50Hz Y-Axis 2mm 30min

Vibration Table

Electrically Functional

Physical
50Hz Z-Axis 2mm 30min Vibration Table Electrically Functional
. Loading Weight 4 kg
g?rzlr? 'tl'he qsglset 60 Seconds Tensile Testing Machine Electrically Functional
9 Cycling in 24 Hours
Contact Discharge 2 KV ESD Testing Machine Electrically Functional
ESD Test
Air Discharge 4 KV ESD Testing Machine Electrically Functional
Electrical . On/Off 30 Seconds . . .
Aging Test Power Switch Electrically Functional

Cycling in 24 Hours

USB Connector

On/Off 250 Times

Plug and Unplug

Electrically Functional

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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Camera Inspection Standard

your BEST camera module partner

Inspection ltem
Inspection Method Standard of Inspection
Category ltem
Color The Naked Eye Major Difference is Not Allowed.
FPC/ PCB Be Torn/Chopped The Naked Eye Copper Crack Exposure is Not Allowed.
Marking The Naked Eye Clear, Recognizable (Within 30cm Distance)
Scratches The Naked Eye The Inside Crack Exposure is Not Allowed
Gap The Naked Eye Meet the Height Standard
Holder
Appearance Screw The Naked Eye Make Sure Screws Are Presented (If Any)
Damage The Naked Eye The Inside Crack Exposure is Not Allowed
Scratch The Naked Eye No Effect On Resolution Standard
Contamination The Naked Eye No Effect On Resolution Standard
Lens Oil Film The Naked Eye No Effect On Resolution Standard
Cover Tape The Naked Eye No Issue On Appearance.
No Communication Test Board Not Allowed
Bright Pixel Black Board Not Allowed In the Image Center
Dark Pixel White board Not Allowed In the Image Center
Blurry The Naked Eye Not Allowed
No Image The Naked Eye Not Allowed
Vertical Line The Naked Eye Not Allowed
Horizontal Line The Naked Eye Not Allowed
Function Image Light Leakage The Naked Eye Not Allowed
Blinking Image The Naked Eye Not Allowed
Bruise Inspection Jig Not Allowed
Resolution Chart Follows Outgoing Inspection Chart Standard
Color The Naked Eye No Issue
Noise The Naked Eye Not Allowed
Corner Dark The Naked Eye Less Than 100px By 100px
Color Resolution The Naked Eye No Issue
Height The Naked Eye Follows Approval Data Sheet
Width The Naked Eye Follows Approval Data Sheet
Dimension
Length The Naked Eye Follows Approval Data Sheet
Overall The Naked Eye Follows Approval Data Sheet

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner

KLT Package Solutions

KLT Camera Module Complete with Lens Protection Film

Tray with Grid and Space Place Cameras on the Tray

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner

Camera Modules Package Solution

Full Tray of Cameras Cover Tray with Lid

Put Tray into Anti-Static Bag Vacuum the Anti-Static Bag

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner

Camera Modules Package Solution

Sealed Vacuum Bag with Labels
1. Model and Description 2. Quantity 3. Shipping Date 4. Caution

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner

Large Order Package Solution

Place Foam Sheets Between Trays Foam Sheets are Slightly Larger than Trays

Place Foam Sheets and Trays into Box Foam Sheets are Tightly Fitting Box

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner

Small Order Package Solution

Place Foam Sheets and Trays into Small Box ~ Foam Sheets are Nicely Fitting the Small Box

Package in Small Box for Shipment Place Small Boxes into Larger Box

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner

Carbon Box Package Solution

Seal the Carbon Box Final Package Labelled Box

Carbon Box Ready for Shipment
1. Delivery Address and Phone No. 2. Box No. and Ship Date 3. Fragile Caution

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner

Sample Order Package Solution

Place Sample into Small Anti-Static Bag Place Connectors into Small Ant-Static Bag

Sample Labels on the Small Bag
1. Camera Module or Connector Model 2. Shipping Date and Quantity 3. Caution

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner

Connectors Large Order Package Solution

Connectors in a Wheel Label Connectors in the Wheel

The Wheel is Perfectly Fitting the Box Connectors Box Ready for Shipment

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner
Company Kai Lap Technologies (KLT)

Kai Lap Technologies Group Limited. (KLT) was established in 2009, a next-generation technology driven manufacturer
specialized in research, design, and produce of audio and video products. KLT is occupying 20,000 square feet
automated plants with 100 employees of annual throughput 30,000,000 units cameras.

KLT provides OEM, ODM design, contract manufacturing, and builds the camera products. You may provide the
requirements to us, even with a hand draft, our sales and engineering work together to meet your needs. We consider
ourselves your last-term partner in developing practical and innovative solutions.

Our team covers everything from initial concept development to mass produced product. KLT specializes in customized
camera design, raw material, electronic engineering, firmware/software development, product testing, and packing
design. Our experienced strategic supply systems offer a robust and dependable manufacturing capacity for orders of
various sizes.

Limited Warranty

KLT provides the following limited warranty if you purchased the Product(s) directly from KLT company or from KLT's
website, www.KaiLapTech.com. Product(s) purchased from other sellers or sources are not covered by this Limited
Warranty. KLT guarantees that the Product(s) will be free from defects in materials and workmanship under normal use
for a period of one (1) year from the date you receive the product (“Warranty Period”).

For all Product(s) that contain or develop material defects in materials or workmanship during the Warranty Period, KLT
will, at its sole option, either: (i) repair the Product(s); (ii) replace the Product(s) with a new or refurbished Product(s)
(replacement Product(s) being of identical model or functional equivalent); or (iii) provide you a refund of the price you
paid for the Product(s).

This Limited Warranty of KLT is solely limited to repair and/or replacement on the terms set forth above. KLT is not
reliable or responsible for any subsequential events.

www.KaiLapTech.com sales@KaiLapTech.com Tel: (852) 6908 1256 Fax: (852) 3017 6778
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your BEST camera module partner
KLT Strength

Powerful Factory

Professional Service

Promised Delivery
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	1. Chip Center and Optical Center
	/
	*2 Some PADs are located in image circle.
	Figure 1  Chip Center and Optical Center (x and y coordinates in μm)
	2. Pin Coordinates
	Table 1  Pin Coordinates
	Y
	X
	Symbol
	No.
	Y
	X
	Symbol
	No.
	2346.25 
	-2337.30 
	VSSLSC10
	51
	2346.25 
	3417.30 
	VPI
	1
	2346.25 
	-2445.30 
	VDDLSC8
	52
	2346.25 
	3309.30 
	VRL
	2
	2346.25 
	-2639.70 
	VSSLSC11
	53
	2346.25 
	3201.30 
	VRLRD
	3
	2346.25 
	-2747.70 
	VDDLSC9
	54
	2346.25 
	3093.30 
	VDDHCP
	4
	2346.25 
	-2855.70 
	VSSLSC12
	55
	2346.25 
	2985.30 
	VSSHCP
	5
	2346.25 
	-2963.70 
	VDDLSC10
	56
	2346.25 
	2877.30 
	VDDHSN1
	6
	2346.25 
	-3071.70 
	VSSLSC13
	57
	2346.25 
	2769.30 
	VSSHSN1
	7
	2346.25 
	-3179.70 
	VDDLSC11
	58
	2346.25 
	2661.30 
	VDDMCM1
	8
	2346.25 
	-3287.70 
	VSSHSN2
	59
	2346.25 
	2553.30 
	VDDHDA
	9
	2346.25 
	-3395.70 
	VDDHSN2
	60
	2346.25 
	2445.30 
	VSSHAN
	10
	-2346.25 
	-3417.30 
	VDDLSC12
	61
	2346.25 
	2337.30 
	VDDHAN
	11
	-2346.25 
	-3309.30 
	VSSLSC14
	62
	2346.25 
	2229.30 
	TVMON
	12
	-2346.25 
	-3201.30 
	VDDLCN1
	63
	2346.25 
	2121.30 
	SISEL
	13
	-2346.25 
	-3093.30 
	VSSLCN1
	64
	2346.25 
	2013.30 
	SCL
	14
	-2346.25 
	-2985.30 
	VDDMCM2
	65
	2346.25 
	1797.30 
	SDA
	15
	-2346.25 
	-2877.30 
	VSSHSN3
	66
	2346.25 
	1581.30 
	INCK
	16
	-2346.25 
	-2769.30 
	VDDHSN3
	67
	2346.25 
	1473.30 
	VDDMIO1
	17
	-2346.25 
	-2376.00 
	SCSB
	68
	2346.25 
	1365.30 
	VSSLSC1
	18
	-2346.25 
	-2268.00 
	SCK
	69
	2346.25 
	1257.30 
	VDDLSC1
	19
	-2346.25 
	-2160.00 
	SDO
	70
	2346.25 
	1149.30 
	VSSLSC2
	20
	-2346.25 
	-2052.00 
	SDI
	71
	2346.25 
	1041.30 
	VDDLSC2
	21
	-2346.25 
	-1944.00 
	GYINT
	72
	2346.25 
	933.30 
	VSSLSC3
	22
	-2346.25 
	-1836.00 
	FSTROBE
	73
	2346.25 
	825.30 
	VDDLSC3
	23
	-2346.25 
	-1728.00 
	XVS
	74
	2346.25 
	717.30 
	VSSLSC4
	24
	-2346.25 
	-1620.00 
	GPO
	75
	2346.25 
	609.30 
	VDDLSC4
	25
	-2346.25 
	-1512.00 
	SLASEL
	76
	2346.25 
	497.04 
	VDDMIF
	26
	-2346.25 
	-1404.00 
	TENABLE
	77
	2346.25 
	389.52 
	VSSLSC5
	27
	-2346.25 
	-1296.00 
	TESTOUT
	78
	2346.25 
	282.00 
	DMO4N
	28
	-2346.25 
	-1188.00 
	POREN
	79
	2346.25 
	174.48 
	DMO4P
	29
	-2346.25 
	-1080.00 
	XCLR
	80
	2346.25 
	66.96 
	DMO2N
	30
	-2346.25 
	-972.00 
	VDDLSC13
	81
	2346.25 
	-40.56 
	DMO2P
	31
	-2346.25 
	-864.00 
	VSSLSC15
	82
	2346.25 
	-148.08 
	VDDLSC5
	32
	-2346.25 
	-756.00 
	VDDMIO2
	83
	2346.25 
	-255.60 
	VDDLIF1
	33
	-2346.25 
	2413.80 
	VDDSUB
	84
	2346.25 
	-363.12 
	VSSLSC6
	34
	-2346.25 
	2769.30 
	VDDHSN4
	85
	2346.25 
	-470.64 
	DCKN
	35
	-2346.25 
	2877.30 
	VSSHSN4
	86
	2346.25 
	-578.16 
	DCKP
	36
	-2346.25 
	2985.30 
	VDDMCM3
	87
	2346.25 
	-685.68 
	VSSLSC7
	37
	-2346.25 
	3093.30 
	VSSLCN2
	88
	2346.25 
	-793.20 
	VDDLIF2
	38
	-2346.25 
	3201.30 
	VDDLCN2
	89
	2346.25 
	-900.72 
	VDDLSC6
	39
	-2346.25 
	3309.30 
	VSSLSC16
	90
	2346.25 
	-1008.24 
	DMO1N
	40
	-2346.25 
	3417.30 
	VDDLSC14
	91
	2346.25 
	-1115.76 
	DMO1P
	41
	(Unit: μm)
	2346.25 
	-1223.28 
	DMO3N
	42
	2346.25 
	-1330.80 
	DMO3P
	43
	2346.25
	-1438.32
	VSSLSC8
	44
	2346.25 
	-1608.30 
	VDDLSC7
	45
	2346.25 
	-1716.30 
	VSSLSC9
	46
	2346.25 
	-1824.30 
	VDDLPL1
	47
	2346.25 
	-1932.30 
	VSSLPL1
	48
	2346.25 
	-2121.30 
	VSSLPL2
	49
	2346.25 
	-2229.30 
	VDDLPL2
	50
	3. Pin Description
	Table 2  Pin Description 
	Remarks
	Description
	A/D
	I/O
	Symbol
	No.
	Analog input
	A
	Power
	VPI
	1
	Analog input
	A
	Minus
	VRL
	2
	Analog input
	A
	Minus
	VRLRD
	3
	VANA1 power supply
	A
	Power
	VDDHCP
	4
	VANA GND
	A
	GND
	VSSHCP
	5
	VANA1 power supply
	A
	Power
	VDDHSN1
	6
	VANA GND
	A
	GND
	VSSHSN1
	7
	VANA2 power supply
	A
	Power
	VDDMCM1
	8
	VANA1 power supply
	A
	Power
	VDDHDA
	9
	VANA GND
	A
	GND
	VSSHAN
	10
	VANA1 power supply
	A
	Power
	VDDHAN
	11
	NC
	Analog output
	A
	O
	TVMON
	12
	I2C or I3C select (pull-up internal)
	Digital input
	D
	I
	SISEL
	13
	I2CI3C pin
	Digital I/O
	D
	I/O
	SCL
	14
	I2C/I3C pin
	Digital I/O
	D
	I/O
	SDA
	15
	Clock Input
	Digital input
	D
	I
	INCK
	16
	VIF power supply
	D
	Power
	VDDMIO1
	17
	VDIG GND
	D
	GND
	VSSLSC1
	18
	VDIG power supply
	D
	Power
	VDDLSC1
	19
	VDIG GND
	D
	GND
	VSSLSC2
	20
	VDIG power supply
	D
	Power
	VDDLSC2
	21
	VDIG GND
	D
	GND
	VSSLSC3
	22
	VDIG power supply
	D
	Power
	VDDLSC3
	23
	VDIG GND
	D
	GND
	VSSLSC4
	24
	VDIG power supply
	D
	Power
	VDDLSC4
	25
	VIF power supply
	D
	Power
	VDDMIF
	26
	VDIG GND
	D
	GND
	VSSLSC5
	27
	MIPI output (DATA-)
	Digital output
	D
	O
	DMO4N
	28
	MIPI output (DATA+)
	Digital output
	D
	O
	DMO4P
	29
	MIPI output (DATA-)
	Digital output
	D
	O
	DMO2N
	30
	MIPI output (DATA+)
	Digital output
	D
	O
	DMO2P
	31
	VDIG power supply
	D
	Power
	VDDLSC5
	32
	VDIG power supply
	D
	Power
	VDDLIF1
	33
	VDIG GND
	D
	GND
	VSSLSC6
	34
	MIPI output (CLK-)
	Digital output
	D
	O
	DCKN
	35
	MIPI output (CLK+)
	Digital output
	D
	O
	DCKP
	36
	VDIG GND
	D
	GND
	VSSLSC7
	37
	VDIG power supply
	D
	Power
	VDDLIF2
	38
	VDIG power supply
	D
	Power
	VDDLSC6
	39
	MIPI output (DATA-)
	Digital output
	D
	O
	DMO1N
	40
	MIPI output (DATA+)
	Digital output
	D
	O
	DMO1P
	41
	MIPI output (DATA-)
	Digital output
	D
	O
	DMO3N
	42
	MIPI output (DATA+)
	Digital output
	D
	O
	DMO3P
	43
	VDIG GND
	D
	GND
	VSSLSC8
	44
	VDIG power supply
	D
	Power
	VDDLSC7
	45
	VDIG GND
	D
	GND
	VSSLSC9
	46
	VDIG power supply
	D
	Power
	VDDLPL1
	47
	VDIG GND
	D
	GND
	VSSLPL1
	48
	VDIG GND
	D
	GND
	VSSLPL2
	49
	VDIG power supply
	D
	Power
	VDDLPL2
	50
	VDIG GND
	D
	GND
	VSSLSC10
	51
	VDIG power supply
	D
	Power
	VDDLSC8
	52
	VDIG GND
	D
	GND
	VSSLSC11
	53
	VDIG power supply
	D
	Power
	VDDLSC9
	54
	VDIG GND
	D
	GND
	VSSLSC12
	55
	VDIG power supply
	D
	Power
	VDDLSC10
	56
	VDIG GND
	D
	GND
	VSSLSC13
	57
	VDIG power supply
	D
	Power
	VDDLSC11
	58
	VANA GND
	A
	GND
	VSSHSN2
	59
	VANA1 power supply
	A
	Power
	VDDHSN2
	60
	VDIG power supply
	D
	Power
	VDDLSC12
	61
	VDIG GND
	D
	GND
	VSSLSC14
	62
	VDIG power supply
	D
	Power
	VDDLCN1
	63
	VDIG GND
	D
	GND
	VSSLCN1
	64
	VANA2 power supply
	A
	Power
	VDDMCM2
	65
	VANA GND
	A
	GND
	VSSHSN3
	66
	VANA1 power supply
	A
	Power
	VDDHSN3
	67
	Gyro chip select 
	Digital output
	D
	O
	SCSB/TEST1
	68
	Gyro control clock
	Digital output
	D
	O
	SCK/TEST2
	69
	Gyro data output
	Digital output
	D
	O
	SDO/TEST3
	70
	Gyro data input (or pull-up internal)
	Digital I/O
	D
	I/O
	SDI/SWDIO
	71
	Gyro interrupt (or pull-down internal)
	Digital input
	D
	I
	GYINT/SWTCK
	72
	Flash strobe
	Digital output
	D
	O
	FSTROBE
	73
	for dual sync(pull-up internal)
	Digital I/O
	D
	I/O
	XVS
	74
	Digital output
	D
	O
	GPO
	75
	I2C/I3C slave address selectPull down(pull-down internal)
	Digital input
	D
	I
	SLASEL
	76
	NC(pull-down internal)
	Digital input
	D
	I
	TENABLE
	77
	Digital output
	D
	O
	TESTOUT
	78
	NC(pull-up internal)
	Digital input
	D
	I
	POREN
	79
	Chip clear(pull-down internal)
	Digital input
	D
	I
	XCLR
	80
	VDIG power supply
	D
	Power
	VDDLSC13
	81
	VDIG GND
	D
	GND
	VSSLSC15
	82
	VIF power supply
	D
	Power
	VDDMIO2
	83
	VANA1 power supply
	A
	Power
	VDDSUB
	84
	VANA1 power supply
	A
	Power
	VDDHSN4
	85
	VANA GND
	A
	GND
	VSSHSN4
	86
	VANA2 power supply
	A
	Power
	VDDMCM3
	87
	VDIG GND
	D
	GND
	VSSLCN2
	88
	VDIG power supply
	D
	Power
	VDDLCN2
	89
	VDIG GND
	D
	GND
	VSSLSC16
	90
	VDIG power supply
	D
	Power
	VDDLSC14
	91
	4. Input / Output Equivalent Circuit
	Equivalent Circuit
	Symbol
	Equivalent Circuit
	Symbol
	SCSB
	SCK
	SDO
	INCK
	FSTROBE
	GPO
	TESTOUT
	XVS
	SCL
	SDI
	SDA
	GYINT
	SLASEL
	TENABLE
	XCLR
	SISEL
	POREN
	VIF   : 1.8 V power supply
	DGND : VDIG GND
	Figure 2  Input / Output Equivalent Circuit
	5. Peripheral Circuit Diagram
	Figure 3  Peripheral Circuit (Recommended schematics)
	Note1: The capacitor of 0.1μF is located as close as possible near VDDLIF/VSSLSC pins.
	Note2: I2C/ I3C Slave Address can be changed by SLASEL pin.
	Table 3  I2C Slave Address
	I2C Slave Address
	SLASEL
	0x34(write), 0x35(read)
	L or NC
	0x20(write), 0x21(read)
	H
	Note3: I2C or I3C select can be changed by SISEL pin.
	Table 4 I2C or I3C select
	I2C or I3C Select
	SISEL
	I2C
	H or NC
	I3C *1
	L
	*1: I3C is prohibited
	Note4: Relationships between functions and status of the terminals are shown in .
	Table 5 Relationship between functions and status of the terminals
	Status of the terminal in the schematic of peripheral circuit
	Note5: Back side or substrate of the sensor chip has a contact with Digital GND internally by following the above schematics. No other additional or intentional electrical contact is necessary.
	Note6: The capacitor values and parts count used for decoupling of power supply lines in this diagram are determined only with Sony's testing environment. The capacitor values and/or parts count for power line decoupling may have to be reviewed and optimized by each manufacture depending on their design.
	Note7: The recommended capacitor value of power supply lines is 4.7uF, it’s also possible to use 2.2uF+ 2.2uF instead, depending on host system’s trade-off among picture quality, cost and board space.
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	IMX708 is a CMOS active pixel type image sensor which adopts Sony's back-illuminated and stacked CMOS image sensor to achieve high sensitivity, low noise, and high-speed image capturing. It is embedded with backside illuminated imaging pixel, low noise analog amplifier, column parallel A/D converters which enables high speed capturing, digital amplifier, image binning circuit, timing control circuit for imaging size and frame rate, CSI-2 image data high speed serial interface, PLL oscillator, and serial communication interface to control these functions. 
	Several additional image processing functions and peripheral circuits are also included for easy system optimization by the users. 
	A onetime programmable memory is embedded in the chip for storing the user data. It has 8 K-bit for user, 32 K-bit as a whole.
	Figure 4  Overview of functional block diagram
	The IMX708 can use the 2-wire serial communication method for sensor control. These specifications are described for sensor control using the 2-wire serial communication as follows. See Application Notes for more details of each function beyond the following description.
	/
	Figure 5  2-wire serial communication
	The 2-wire serial communication method conforms to the Camera Control Instance (CCI). CCI is an I2C fast-mode compatible interface, and the data transfer protocol is I2C standard. IMX708 supports two transfer speed mode (Fast-mode ≤400 kHz, Fast-mode Plus*1 ≤1 MHz) and I3C*2.
	This 2-wire serial communication circuit can be used to access the control-registers and status-registers of IMX708.
	*1: I2C Fast-mode Plus is only available with INCK ≥ 12.0 MHz
	*2: Some of I3C functions may not be implemented, please refer to the Software Reference Manual for detail.
	Table 6  Description of 2-wire Serial Communication Pins
	description
	pin name
	Serial data input/output pin
	SDA
	Serial clock input pin
	SCL
	The control registers and status registers of IMX708 are mapped on the 16-bit address space and the register categories shown as below. Detail register information is shown in Register Map.
	Table 7  Specification of register address map for 2-wire serial communication
	description
	address range
	Configuration registerRead Only and Read/Write Dynamic register
	0x0000 - 0x0fff
	Parameter limit register
	0x1000 - 0x1fff
	Read only static register
	I2C register
	Reserved
	0x2000 - 0x2fff
	Manufacture specific register
	0x3000 - 0xffff
	2-wire serial communication supports a 16-bit register address and 8-bit data message type.
	/
	Figure 6  2-wire serial communication protocol 
	IMX708 has a default slave address shown as below.
	The slave address is selectable by pin connection of SLASEL.
	When called by the selected slave address, serial communication interface is activated.
	Duplication of the address on the same bus must be prevented. 
	*For other slave address options, refer to Application Note.
	Slave Address (Read or Write)* See Table 8 for R/W bit
	SLASEL (pin#76)
	L or NC
	/
	/
	H
	/
	R/W shows the direction of communication. 
	Figure 7  Slave address
	Table 8  R/W bit
	direction of communication
	R/W bit
	Write (Master → Sensor)
	0
	Read (Sensor → Master)
	1
	IMX708 equips embedded PLL to generate the necessary internal clocks and CSI-2 transmission clocks. Set the related registers according to the operation condition. See Application Notes for more details of each function.
	IMX708 is equipped with two PLLs, One outputs IVTCK for image processing, the other is IOPSYCK for MIPI output. The IVTCK PLL can output at 1100 to 2160 MHz(1250 to 2160 MHz when Single PLL mode), and the IOPCK PLL can output at 1250 to 2500MHz, based on a clock input with the 6 to 27 MHz range.
	The IVTCK PLL could be configured with divider of up to 1/1 to 1/4 range, and multiply in the 92 to 360 range.
	The IOPCK PLL could be configured with divider of up to 1/1 to 1/27 range, and multiply in the 105 to 2500(D-PHY) range(105 to 360 range when Single PLL mode).
	This sensor normally recommend to make it operate in single PLL mode by driving just one PLL (IOPCK PLL), however can also operate in dual PLL mode by driving both PLLs from parameter setting flexibility point of view. 
	In Single PLL mode, IVT_PREPLLCK _DIV and IVT_PLL _MPY are applied to IOPCK PLL, and 
	IOP_PREPLLCK _DIV and IOP_PLL _MPY are ignored.
	.
	Figure 8  Clock System Diagram (Single PLL mode)
	Figure 9  Clock System Diagram (Dual PLL mode)
	The followings are general descriptions for each clock. See Application Note for more detail.
	INCK is an external input clock (6 to 27MHz). See “AC characteristics” for electrical requirements to INCK.
	These clocks are the root of all the operation clocks in IMX708 and it designates the data rate.
	DCKP/DCKN; CSI-2 interface clock is generated from IOPCK by dividing into 1/2 frequency since the interface is operated in double data rate format.
	The clock for internal image processing is used as the base of integration time, frame rate, and etc. 
	The clock for internal image processing is designating the pixel rate and etc. 
	By setting the parameters of PLL, image size, start/end position of the imaging area, direction of reading image, binning, shutter mode, integration time, gain, and output format via 2-wire serial communication, IMX708 outputs the image data. See Application Notes for more details of each function.
	The figure below shows the physical alignment of the imaging pixel array with pin #1 located at the upper right corner.
	Figure 10  physical alignment of the imaging pixel array
	The original color filter arrangement of the sensor is shown in the figure below. Gr and Gb are the G signals shown at the same line as R signals and B signals respectively. The line with R and Gr signals and the line with Gb and B signals are output alternating one after the other.
	Figure 11  Color coding alignment (Quad Bayer Coding)
	This is the output image diagram of Full resolution output mode(after Re-mosaic), Image data is output from the upper left corner of the diagram.
	Figure 12  Full resolution output mode data structure
	It is possible to output certain 2-wire serial register contents on the 2 lines just after the FS sync code of the frame. The corresponding registers are indicated by “EDL” column of the Register Map.
	See Application Notes for contents and output sequence of Embedded Data Lines.
	IMX708 can capture and output Full resolution (after Re-mosaic), cropped/scaled image in combination with the normal mode. Examples are shown in the table below. Definitions of each parameter are shown in the below figure.
	Figure 13  Image size parameter definition
	Table 9  modes and image sizes
	Modes
	2x2 Adjacent Pixel
	2x2 Adjacent PixelBinning
	QBC HDR *1
	Full resolution
	Binning 720p
	Non(16:9)
	H/Vcrop
	Non(16:9)
	Non(16:9)
	Cropping(Analog)
	H/V
	H/V
	H/V
	Non
	Binning
	Non
	Non
	Non
	Non
	Scaling
	2304
	1536
	2304
	4608
	H Pixels
	1296
	864
	1296
	2592
	V Pixels
	60fps
	360fps
	240fps *2
	60fps
	Frame Rate
	Support
	Support
	Support
	Support
	PDAF
	Max AnalogGain 
	24dB
	36dB
	36dB
	24dB
	FOV
	Output
	*1: QBC HDR image is made from 4 same color pixels with different exposure.
	Therefore, the resolution of QBC HDR capture image is half from that of normal capture image.
	*2: This rate is based on PDAF type1. If you would like to see PDAF type2, please refer “Software_Reference_Manual_for_PDAF_TYPE2”.
	IMX708 has four modes that All-pixel, Quad Bayer Coding HDR(H:1/2,V:1/2), and 2x2 Adjacent Pixel Binning (H:1/2,V:1/2)
	As control function for image’s viewing area and /or image size, IMX708 has capability of vertical analog crop, digital crop, and output crop. In IMX708, horizontal analog cropping is prohibited. The relation of image output size and the register is shown below.
	Figure 14  image area control capabilities for Full resolution mode
	Figure 15  image area control capabilities for 2x2 adjacent pixel binning mode                                and QBC HDR mode
	Readout Start Position
	Default readout position of IMX708 starts from the lower left when PIN1 is placed at the upper left corner. Because the lens will invert the image both vertically and horizontally, the proper image can be achieved when PIN1 is placed at the upper right corner.
	Figure 16  Readout start position
	Vertical flip and horizontal mirror readout modes can be specified by the register below. And when readout start and end positions are matching the readout size, the same area is displayed when flipping/mirroring the image.
	When changing the readout direction, the color of first readout pixel (R/Gr/Gb/B) also changes with it.
	Figure 17  Read out image for each combination of flip and mirror
	IMX708 can apply analog gain on photo-electron signal and digital gain on digital signal after ADC. The settable range is as follows.
	Table 10 Range of Gains
	Note
	Max.
	Min
	Full resolution, QBC HDR
	24dB
	0dB
	Analog Gain
	2x2 Adjacent Pixel Binning,
	36dB
	1dB
	2x2 Adjacent Pixel Binning 720p
	Functionally Settable
	24dB
	0dB
	Digital Gain
	In IMX708 only defect pixel correction is available. Use-case may be chosen in terms of trade-off for power consumption and image quality for example. 
	See Application Notes for more details of each function.
	The defect correction function includes static defect correction and dynamic defect correction. 
	The static defect correction is to correct the defective pixels according to address data stored in OTP. There is only area for Sony Semiconductor Solutions Corporation's factory area.
	The dynamic defect correction eliminates any critical defects detected on RGB array by estimating from surrounding adjacent pixels value.
	Lens Shading Correction (LSC) is a function to compensate degraded illumination toward the edge of an image. 
	IMX708 has the following additional functions to be used for various final products’ features. 
	See Application Notes for more details of each function.
	Phase Detection Auto Focus (PDAF) function realizes the fast auto focus by using the Phase Difference based on the partially masked sensor pixels. Phase Difference is proportional to the lens defocus value, thus user can move the lens to In-Focus Position directly. IMX708 supports both PDAF TYPE1 and TYPE2.
	This function is to measure the thermal data from internal sensor then average it. Measurement results could be read via I2C or Embedded data.
	IMX708 can output the following test pattern by built-in pattern generator.
	Test patterns of Solid Color, 100% Color Bars, Fade to Gray Color Bars, PN9 are available.
	For Solid Color mode, each value of R, Gr, Gb and B is adjustable.
	IMX708 can achieve a very long exposure time (up to 128 times of 1 vertical period) by simply expanding the
	vertical blanking time setting.  
	Total of 8.5K bit of OTP is available for users.
	The area available for the user is total of ※17 pages. Among these pages, 64 Byte (address 0 to 63) can be used at the user's discretion, but other pages are reserved as the area for LSC (Lens Shading Correction), QSC (Quad Bayer Coding Sensitivity Correction), LRC (L/R sensitivity Correction), model ID, unique CCI address and also partially write prohibited.
	See OTP manual for details.
	IMX708 supports synchronized shooting operation of two image sensors by implementing both slave and master mode for each sensor. To enable this feature, master/slave must be set for each sensor by software control 
	method. XVS is dedicated output for the synchronization.
	IMX708 can internally generate the control pulse assuming to trigger the flash light emission and output from the external pins (FSTROBE). 
	IMX708 can output 3 internal signals (H Sync/V Sync/OIS pulse) via monitor terminals. 
	The monitor terminals mean the following two terminals, such as GPO and TESTOUT.
	This sensor supports the Gyro I/F through the SPI 3-wire or 4-wire connection.
	The Gyro I/F is a mechanism to load Gyro (angular velocity) data required transfer it to the Application processor.
	Gyro data is stored in the buffer as digital data from the Gyro IC via SPI interface, and is transmitted synchronizing with the image in bulk for each frame.
	Refer to the Software Reference Manual for more details.
	IMX708 outputs image signal by CSI-2 high speed serial interface consisted of one pair of clock line and four pairs of data line. See MIPI Alliance Standard for Camera Serial Interface2 (CSI-2) version 1.3 and MIPI Alliance Specification for D-PHY version 1.2 for details. 
	Because signal is transmitted by differential pair, impedance (generally 100 Ω) between differential pair near the receiver side during HS mode is required. Otherwise, select receiver with built-in impedance between differential pair. Different delay time of differential pairs may reduce the input timing margin of ISP device, which leads to malfunction. Therefore, delay time within and among differential pairs must be as similar as possible in layout.
	7. How to operate IMX708
	7-1 Power-on Reset
	7-2 Power-on sequence
	7-2-1 Power-on slew rate
	7-2-2 Startup sequence with 2-wire serial communication

	7-3 Power down sequence
	7-3-1 Power down sequence with 2-wire serial communication

	7-4 Register Map

	IMX708 does not have the built in “Power-on Reset” function. 
	The XCLR pin is set to “LOW” and the power supplies are brought up. Then the XCLR pin should be set to “High” after INCK supplied.
	Maximum slew rate (mV/µs) is specified for each power supply to avoid oscillation during Power-on.
	Figure 18 Power-on slew rate
	Table 11 Limitation on Power-on slew rate
	Slew Rate
	Follow the power supply start up sequence as below. 
	Figure 19 Startup sequence with 2-wire serial communication
	                     * Presence of INCK during Power off is acceptable despite of above chart.
	Table 12  Startup sequence timing constraints (2-wire serial communication mode with external reset)
	Comment
	Unit
	Max.
	Min.
	Label
	Item
	Slew rate of VANA1, VANA2, VDIG and 
	μs
	T1
	VANA1,2 rising – VANA1,2 on
	VANA1, VANA2, VDIG and VIF may rise in any order.
	μs
	T2
	VIF rising – VIF on 
	VIF(0%-100%) :”refer to
	μs
	T3
	VDIG rising – VDIG on 
	7-2-1 Power-on slew rate”
	VANA1, VANA2, VDIG and VIF 
	Later of T1, T2 and T3
	μs
	0
	T4
	rising – INCK start
	VANA1, VANA2, VDIG and VIF 
	ms
	1
	T5
	rising – XCLR rising
	XCLR rising till CCI Read Version ID register wait time
	ms
	1
	T6
	INCK rising till Send Streaming Command wait time
	VRL cap : 2.2μF
	ms
	8
	T7
	(To complete reading all parameters from OTP)
	5.0 ms + The delay of the coarse integration time value + (Tline * 90[lines])
	IVTPXCK = 216MHz
	INCK = 6MHz
	Start of first streaming from sending streaming command
	T8
	8.0 ms + The delay of the coarse integration time value + (Tline * 90[lines])
	IVTPXCK =108MHz
	INCK = 6MHz
	Start of first streaming with stable frame
	Frames
	T8 + 1Frame
	T9
	from sending streaming command.
	ms
	1.1
	1
	T10
	D-PHY power up
	μs
	110
	100
	T11
	D-PHY init
	  Note : XCLR needs to be Low until all power supplies complete Power-on
	Follow the power down sequence below.
	/
	Figure 20  Power down sequence with 2-wire serial communication
	Table 13  Power down sequence timing constraints (2-wire serial communication mode with external reset)
	Comment
	Unit
	Max.
	Min.
	Label
	Item
	.
	μs
	0
	T1
	Internal POR negedge – VANA(VDIG or VIF) fall
	VANA1, VANA2, VDIG1, and VIF may fall in any order.
	Sequence free of VANA falling and VDIG falling and VIF falling
	µs
	T2, T3
	See Register Map.
	8. Electrical Characteristics
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	The Electrical Characteristics of the IMX708 is shown below
	Table 14  DC Characteristics
	Unit
	Max.
	Typ.
	Min.
	Conditions
	Symbol
	Pins
	Item
	VDDSUB
	VDDHSN1 - 4
	V
	2.9
	2.8
	2.7
	VANA1
	VDDHAN
	VDDHDA
	V
	1.9
	1.8
	1.7
	VANA2
	VDDMCM1 - 3
	Supply voltage
	VDDLCN1 - 2
	V
	1.2
	1.1
	1.0
	VDIG
	VDDLSC1 - 14
	VDDLIF1,2
	V
	1.2
	1.1
	1.0
	VDIG
	VDDLPL1,2
	V
	1.9
	1.8
	1.7
	VIF
	VDDMIO1,2
	V
	2.9
	0.7VIF
	VIH
	SDA
	Digital
	V
	0.3VIF
	-0.3
	VIL
	SCL
	input voltage
	XCLR
	V
	VIF + 0.3
	0.65VIF
	VIH
	Digital 
	INCK
	input voltage
	SLASEL
	V
	0.35VIF
	-0.3
	VIL
	XVS
	SDA
	Digital
	V
	0.2VIF
	VOL
	output voltage
	V
	VIF-0.2
	VOH
	GPO, FSTROBE, XVS
	Digital
	V
	0.2
	VOL
	TESTOUT
	output voltage
	8-2-1-1 INCK Square Waveform Input Specifications
	Input specifications are shown below when square-wave signal is input directly into the external pin INCK.
	/
	Figure 21  Master Clock Square Waveform Input Diagram
	Table 15  Master Clock Square Waveform Input Characteristics　
	Unit
	Max.
	Typ.
	Min.
	Symbol
	PARAMETER
	MHz
	27
	6
	fSCK
	INCK clock frequency
	ns
	166.7
	37.0
	tp
	INCK clock period
	ns
	0.6tp
	0.4tp
	twl
	INCK low level width
	ns
	0.6tp
	0.4tp
	twh
	INCK high level width
	ps
	600
	Tjitter
	INCK jitter (Period jitter (peak-to-peak))
	8-2-1-2 INCK Sine Waveform Input Specifications
	IMX708 does not support the “AC coupled connection”.
	Therefore, there is no description of AC characteristics 
	Electrical characteristics of PLL block is shown below.
	Table 16  PLL block characteristics (VT system)
	Note
	Unit
	Max.
	Typ.
	Min.
	Item
	MHz
	27.0
	6.0
	Input frequency range
	Input frequency range of phase comparator
	MHz
	12.0
	6.0
	MHz
	2160
	1100
	VCO frequency range
	MHz
	2160
	1100
	Output frequency range
	μs
	1000
	Settling time
	Table 17  PLL block characteristics (OP system)
	Note
	Unit
	Max.
	Typ.
	Min.
	Item
	MHz
	27.0
	6.0
	Input frequency range
	Input frequency range of phase comparator
	MHz
	12.0
	6.0
	MHz
	2500
	1250
	VCO frequency range
	MHz
	2500
	1250
	Output frequency range
	μs
	1000
	Settling time
	After start operation, the oscillation frequency of PLL output transits from 0 Hz to target frequency then gradually become stable. The duration for oscillation frequency becomes within 5 % of the target frequency is defined as “settling time”. 
	/
	Figure 22  Definition of settling time
	2-wire serial communication characteristics are shown below. 
	Figure 23  2-wire serial communication block specification
	Table 18  2-wire serial communication block specification 
	Max.
	Unit
	Min.
	Conditions
	Symbol
	Parameter
	(Fast-mode Plus)
	V
	0.3VIF
	-0.5
	VIL
	Low level input voltage
	V
	2.9
	0.7VIF
	VIH
	High level input voltage
	V
	0.4
	0
	VIF > 2 V, Sink 3 mA
	VOL1
	Low level output voltage
	V
	0.2VIF
	0
	VIF < 2 V, Sink 3 mA
	VOL2
	Load 10 pF – 400 pF,0.7 VIF→0.3 VIF
	ns
	250 (120)
	tof
	Output fall time
	μA
	10
	-10
	0.1 VIF→0.9 VIF
	II
	Input current
	pF
	10
	CI/O
	SDA I/O capacitance
	pF
	10
	CI
	SCL Input capacitance
	Table 19  2-wire serial communication block AC specification 
	Fast-mode 
	Unit
	Max.
	Min.
	Symbol
	Parameter
	kHz
	400
	0
	fSCL
	SCL clock frequency
	ns
	300
	-
	tR
	Rise time (SDA and SCL)
	ns
	300
	-
	tF
	Fall time (SDA and SCL)
	µs
	-
	0.6
	tHDSTA
	Hold time (start condition)
	µs
	-
	0.6
	tSUSTA
	Setup time (rep.-start condition)
	µs
	-
	0.6
	tSUSTO
	Setup time (stop condition)
	ns
	-
	100
	tSUDAT
	Data setup time
	µs
	0.9
	0
	tHDDAT
	Data hold time
	µs
	1.3
	tBUF
	Bus free time between Stop and Start condition
	µs
	1.3
	tLOW
	Low period of the SCL clock
	µs
	0.6
	tHIGH
	High period of the SCL clock
	Fast-mode Plus (Note: Only available with INCK ≥ 12.0 MHz; See module design reference manual for detail.)
	Unit
	Max.
	Min.
	Symbol
	Parameter
	kHz
	1000
	0
	fSCL
	SCL clock frequency
	ns
	120
	-
	tR
	Rise time (SDA and SCL)
	ns
	120
	-
	tF
	Fall time (SDA and SCL)
	µs
	-
	0.26
	tHDSTA
	Hold time (start condition)
	µs
	-
	0.26
	tSUSTA
	Setup time (rep.-start condition)
	µs
	-
	0.26
	tSUSTO
	Setup time (stop condition)
	ns
	-
	50
	tSUDAT
	Data setup time
	µs
	-
	0
	tHDDAT
	Data hold time
	µs
	0.5
	tBUF
	Bus free time between Stop and Start condition
	µs
	0.5
	tLOW
	Low period of the SCL clock
	µs
	0.26
	tHIGH
	High period of the SCL clock
	Note : Fast-mode Plus supports only available with INCK ≥ 12.0 MHz;
	See module design reference manual for detail.
	Table 20  Current consumption and standby current 
	(VANA1 = 2.8V，VANA2 = 1.8V，VDIG = 1.1 V，VIF = 1.8 V，Tj = 60 ˚C)
	Remarks
	Unit
	Max.
	Typ.
	Min.
	Symbol
	Item
	Current consumption (ANA1)
	mA
	45.7
	37.8
	IANA1
	Normal Full resolution
	Current consumption (ANA2)
	mA
	34.9
	27.6
	IANA2
	@60 frame/s,
	MIPI = 2.5G bps/lane,
	Current consumption(DIG)
	QBC Re-mosaic: ON,
	mA
	550.1
	382.5
	IDIG1
	DPC (Static, Dynamic): ON
	Current consumption
	mA
	3.2
	2.3
	IIF
	(IF)
	Standby current
	µA
	ISTBANA1
	15.2
	1.0
	 (ANA1)
	XCLR : Low fixed
	Standby current
	µA
	8.9
	0.9
	ISTBANA2
	INCK : stop
	 (ANA2)
	SLASEL : NC or Low fixed
	Standby current
	XVS : NC or High fixed
	µA
	136.6
	3.0
	ISTBDIG1 
	 (DIG)
	SWDIO : NC or High fixed
	µA
	2.9
	0.2
	ISTBIF
	Standby current (IF)
	Gyro Control Interface supports Serial Peripheral Interface (SPI).
	Gyro Control Interface characteristics are shown below.
	Figure 24  2-wire serial communication block specification
	Table 21 Serial Peripheral Interface block AC specification
	Remarks
	Unit
	Max.
	Typ.
	Min.
	Symbol
	Item
	MHz
	1
	-
	-
	fCLK
	SCK Clock Frequency
	ns
	450
	tLOW
	SCLK Low Period
	-
	-
	ns
	-
	-
	450
	tHIGH
	SCLK High Period
	ns
	-
	-
	450
	tSU_CS
	CS Setup Time
	ns
	500
	tHD_CS
	CS Hold Time
	-
	-
	ns
	-
	-
	11
	tSU_SDI
	SDI Setup Time
	ns
	-
	-
	7
	tHD_SDI
	SDI Hold Time
	ns
	-
	tVD_SDO
	SDO Valid Time
	100
	-
	ns
	-
	-
	4
	tHD_SDO
	SDO Hold Time
	SDO Output Disable Time
	ns
	50
	-
	-
	tDIS_SDO
	CS high time between transactions
	µs
	-
	940
	-
	tBUF
	9. Spectral Sensitivity Characteristic
	(Includes neither lens characteristics nor light source characteristics.)
	/
	Figure 25  Spectral sensitivity characteristics
	10.  Image Sensor Characteristics
	10-1 Image Sensor Characteristics
	10-2 Zone Definition used for specifying image sensor characteristics

	Table 22  Image Sensor Characteristics
	(Full resolution@30 frame/s，VANA1= 2.8V， VANA2= 1.8V， VDIG = 1.1 V，VIF = 1.8 V，Tj = 60 ˚C)
	Measurementmethod
	Remarks
	Range
	Unit
	Max.
	Typ.
	Min.
	Symbol
	Item
	1(*1)
	Center
	LSB
	215
	S
	Sensitivity
	0.56
	0.50
	0.44
	RG
	2(*1)
	Center
	Sensitivity ratio
	0.46
	0.40
	0.34
	BG
	1023
	Include OB level (*2)
	3(*1)
	Zone1
	LSB
	Vsat
	Saturation signal
	Video signalshading
	Design assurance
	4(*1)
	Zone2D
	%
	88
	SH
	When operation at15 frame/s
	0.5
	5(*1)
	Zone2D
	LSB
	Vdt
	Dark signal
	The data described at this image sensor characteristics are the measurement standard without base gain setting, and indicates the results evaluated with OB as a reference.
	*1) These refer to the descriptions of the Measurement Methods on “11-4 Measurement Methods”.
	*2) LSB is the abbreviation of Least Significant Bit. 10 bits = 1023 digital is the maximum output code for the 
	       output unit. The gain setting (base gain setting) in which the saturation signal output matches with 1023 LSB 
	       requires 0[dB] when the OB level is 64 LSB (standard recommended value). 
	Figure 26  Zone Definition Diagram
	11. Measurement Method for Image Sensor Characteristics
	11-1 Measurement conditions
	11-2 Pixel position of This Image Sensor and Readout
	11-3 Definition of Standard Imaging Conditions
	11-3-1 Standard imaging condition I
	11-3-2 Standard imaging condition II

	11-4 Measurement method
	11-4-1 Sensitivity
	11-4-2 Sensitivity ratio
	11-4-3 Saturation signal
	11-4-4 Video signal shading
	11-4-5 Dark signal


	The device operation conditions are at the typical values of the bias and clock voltage.
	Table 23  Measurement Conditions
	VANA1 2.8V, VANA2 1.8V, VDIG 1.1V, VIF 1.8V
	Supply voltage
	INCK 18 MHz 
	Clock
	In the following measurements, spot pixels are excluded and, unless otherwise specified, the optical black (OB) level is used as the reference for the signal output, which is taken as the value of the Gr, Gb, R and B digital signal outputs of the measurement system.
	The primary color filters of this image sensor are arranged in the layout shown in the figure below. Gr and Gb denote the G signals on the same line as the R signal and the B signal, respectively. The R signal and Gr signal lines and the Gb signal and B signal lines are output successively.
	Figure 27  Coding alignment
	Use a pattern box (luminance: 706/cd/m2, color temperature of 3200 K halogen source) as a subject.
	(Pattern for evaluation is not applicable.) Use a testing standard lens with CM500S (t = 1.0 mm) as an IR cut
	filter and image at F2.8. The luminous intensity to the sensor receiving surface at this point is defined as the
	standard sensitivity testing luminous intensity.
	A testing lens with CM500S (t = 1.0 mm) is used as an IR cut filter for light source with 3200 K color
	temperature. The luminous intensity to the sensor receiving surface is adjusted to the luminous intensity
	level shown in each measurement item by the light source output, lens aperture or integration time control by
	the electronic shutter. 
	Set the measurement condition to the standard imaging condition I. After setting the electronic shutter mode with a shutter speed of 1/300 s, measure the Gr and Gb signal outputs (VGr, VGb) at the center of imaging area, and substitute the values into the following formula.
	 S = (VGr + VGb) /2 × (300/120) [LSB]
	Set the measurement condition to the standard imaging condition II. After adjusting so that the average
	value of the Gr and Gb signal output is 341 [LSB], measure the R signal output (VR [LSB]), the Gr and
	Gb signal outputs (VGr, VGb [LSB]) and the B signal output (VB [LSB]) at the imaging area Center in
	frame readout mode, and substitute the values into the following formulas.
	 VG = (VGr + VGb) /2
	 RG = VR/VG
	 BG = VB/VG
	Set the measurement condition to the standard imaging condition II. After adjusting the luminous Intensity to 10 times the intensity with the average value of the Gr, Gb signal outputs, 341[LSB], measure the average value of the Gr, Gb, R and B signal outputs. 
	Set the measurement condition to the standard imaging condition II. With the lens diaphragm at F2.8, adjust the luminous intensity so that the average value of the Gr and Gb signal outputs is 341[LSB]. Then measure the maximum value (Gmax [LSB]) and minimum value (Gmin [LSB]) of the Gr and Gb signal outputs, and substitute the values into the following formula.
	 SH = (Gmax –Gmin) /Gmax × 100 [%]
	Measure the output difference between 1/15 [s] signal output (Va) and 1/15000 or less [s] signal output (Vb) at the device in the light-obstructed state, and calculate the signal output at 1/15 [s] integration by them using the following approximate formula. Then, this is Vdt [LSB].
	 Vdt = (Va-Vb) ≈ (Va-Vb) × (1/15)/[(1/15)-(1/15000)] [LSB]
	12. Spot Pixel Specification
	12-1 Notice on White Pixels Specifications
	12-2 Measurement Method for Spot Pixels
	12-3 Black or white pixels at high light
	12-4 White pixels in the dark

	Table 24  Spot Pixel Specifications 
	 (Full resolution@15 frame/s，VANA1 = 2.8V，VANA2 = 1.8V，VDIG = 1.1 V，VIF = 1.8 V，Tj = 60 ˚C)
	Measurementmethod
	Maximum distorted pixels in each zone
	Level Note 1)
	Type of distortion
	Remarks
	Other
	Zone2D
	No evaluation criteria applied
	Black or whitepixels at high light
	12-3
	240
	30 % ≤ D
	1/30 s integration conversion valueNote 2)
	No evaluation criteria applied
	White pixels in the dark
	12-4
	340
	28 (LSB) ≤ D
	Note) 1. D means Spot pixel level. 
	 2. Continuous same color pixels in the horizontal or vertical direction are judged as "fail".
	 3. Defect pixels are measured with all optional image processing features
	 (DPC, LSC, QBC Re-mosaic) disabled.
	 4. The maximum quantity pixel counts of 240 for Bright Pixels and 340 for Dark Pixels are total of 
	R + Gr + Gb + B individual pixels from any color channels.
	 5. The analog gain for both the Illuminated and Dark defect conditions is 0dB.
	 6. The above chart (hereinafter referred to as the “Spot Pixel Specifications”) is the standard only for
	  sorting image sensor products in this specification book (hereinafter referred to as the “PRODUCTS”)
	before shipment from a manufacturing factory. Sony Semiconductor Solutions Corporation and its distributors (collectively hereinafter referred to as the “Seller”) disclaim and will not assume any liability even if actual number of distorted pixels of the PRODUCTS delivered to you exceeds the maximum number set forth in the Spot Pixel Specifications. You are solely liable for any claim, damage or liability arising from or in connection with such distorted pixels. If the Seller separately has its own product warranty program for the PRODUCTS (the “Program”), the conditions in this specification book shall prevail over the Program and the Seller shall not assume any liability under the Program to the extent there is contradiction.
	/
	/
	Measure under the standard imaging condition II.
	After adjusting the average value of the Gr/Gb signal output to 341LSB, measure the local dip point (black pixel at high light, VXB) and peak point (white pixel at high light, VXK) in the Gr/Gb/R/B signal output Vx (x = Gr/Gb/R/B), and substitute the values into the following formula.
	The 341LSB does not include the dark level offset of 64 LSB. The average value is calculated using the signal level output of Zone 2D.
	Figure 28  Measurement Method for Spot Pixels
	Set the device to a dark setting and measure the local peak point of the signal output waveform using the average value of the dark signal output as a reference.
	13. CRA Characteristics of Recommended Lens
	/
	Figure 29  CRA characteristics
	14. Notes on Handling
	/
	15. Notes on Handling (Additional items concerning bare chip mounting of stacked-type CMOS image sensors)
	/
	/
	Figure 30  Prohibited Area
	/




