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1. Optical Center of the Active Image Area 

Figure 2 Optical Center of the Active Image Area (TENTATIVE) 

2. Pin Configuration 

Figure 3  Pin Configuration  

 the Active Image Area (TENTATIVE)  the Active Image Area (TENTATIVE) 



3. Pin Description 

Table 1 Pin Description (TENTATIVE) 







4. Input / Output Equivalent Circuit 

Figure 4 Input / Output Equivalent Circuit 



5. Peripheral Circuit Diagram 

5-1 Standard peripheral circuit diagram (TETATIVE) 
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Figure 5 Peripheral Circuit Diagram (Recommended schematics) 
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5-2 Connecting for OIS compatible system (TENTATIVE) 

Figure 6 Connection diagram for OIS compatible system Connection diagram for OIS compatible system Connection diagram for OIS compatible system 



6. Functional Description 

6-1 System Outline 

Figure 7 Overview of functional block diagram Figure 7Figure 7 Overview of functional block diagram Overview of functional block diagram 



6-2 Control register setting by the serial communication  

Figure 8 2-wire serial communication 

6-2-1 2-wire Serial Communication Operation Specifications 

Table 2 Description of 2-wire Serial Communication Pins 

Table 3 Specification of register address map for 2-wire serial communication 

Description of 2-wire Serial Communication Pins Description of 2-wire Serial Communication Pins 

Specification of register address map for 2-wire serial communication Specification of register address map for 2-wire serial communication 



6-2-2 Communication Protocol  

Figure 9 2-wire serial communication protocol 

Figure 10 Slave address 

Table 4 R/W bit 

Figure Figure 



6-3 Clock generation and PLL 

6-3-1 Clock System Diagram 

Figure 11 Clock System Diagram (PLL single mode) 



Figure 12 Clock System Diagram (PLL dual mode) 

6-4 Description of operation clocks 

6-4-1 INCK 

6-4-2 IVTCK, IOPCK (PLL output)

6-4-3 IVTPXCK Clock 

6-4-4 IOPPXCK Clock 

Clock System Diagram (PLL dual mode) Clock System Diagram (PLL dual mode) 

6-4-2 IVTCK, IOPCK (PLL outpu6-4-2 IVTCK, IOPCK (PLL output)



6-5 Image Readout Operation 

6-5-1 Physical alignment of imaging pixel array 

Figure 13 physical alignment of the imaging pixel array (Top View) 



6-5-2 Color coding and order of reading image date 

Figure 14 Color coding alignment 

6-6 Output Image Format 
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Figure 15 Full pixel output mode data structure 
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6-6-1 Embedded Data Line control 

6-6-2 Image size of mode 
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Figure 16 Image size parameter definition 



Table 5 Typical image output of main capture mode (TENTATIVE) 

6-6-3 Description about operation mode 



6-6-4 Image area control capabilities 

Figure 17 image area control capabilities 



6-6-5 Readout Scan Direction 

Figure 18 Readout Scan Direction 

19 Read out image for each combination of flip and mirror 



6-7 Gain setting 

Table 6 Range of Gains 

6-8 Image compensation function 

6-8-1 Defect Pixel Correction  



6-9 Miscellaneous functions 

6-9-1 Thermal Meter 

6-9-2 Test pattern output and type of test pattern 

6-9-3 Long Exposure Setting 

6-9-4 OTP (One Time Programmable Read Only Memory) 

6-9-5 Dual sensor synchronization operation 

6-9-6 Flash light control sequence 

6-9-7 Monitor terminal settings 

6-9-8 Pulse for OIS driver 

6-9-9 Power Save Mode 

6-9-5 Dual sensor synchronization operation 6-9-5 Dual sensor synchronization operation 

6-9-6 Flash light control sequence 6-9-6 Flash light control sequence 



6-9-10 Digital Overlap High Dynamic Range (DOL-HDR)

6-9-11 Ambient Light Sensor (ALS) 

6-10 Image signal interface  

6-10-1 MIPI transmitter 



7. How to operate 

7-1 Power on Reset 

7-2 Power on sequence 

7-2-1 Power on slew rate 

Figure 20 Power on slew rate 

Table 7 Limitation on power-on slew rate (TENTATIVE)

Power on slew rate Power on slew rate 

Table 7 Limitation on power-on slew rate (TENTATIVE)Table 7 Limitation on power-on slew rate (TENTATIVE)



7-2-2 Startup sequence with 2-wire serial communication (external reset) 

Figure 21 Startup sequence with 2-wire serial communication (external reset) Startup sequence with 2-wire serial communication (external reset) Startup sequence with 2-wire serial communication (external reset) 



Table 8  Startup sequence timing constraints (2-wire serial communication mode with external reset) 



7-3 Power down sequence 

7-3-1 Power down sequence with 2-wire serial communication (external reset) 

Figure 22 Power down sequence with 2-wire serial communication (external reset) 

Table 9 Power down sequence timing constraints (2-wire serial communication mode with external 
reset) 

7-4 Register Map 

Power down sequence with 2-wire serial communication (external reset) Power down sequence with 2-wire serial communication (external reset) 

Power down sequence timing constraints (2-wire serial communication mode with external Power down sequence timing constraints (2-wire serial communication mode with external 



8. Electrical Characteristics 

8-1 DC characteristics 

Table 10 DC Characteristics (TENTATIVE) 



8-2 AC Characteristics 

8-2-1 Master Clock Waveform Diagram 

8-2-1-1 INCK Square Waveform Input Specifications 

Figure 23 Master Clock Square Waveform Input Diagram 

Table 11  Master Clock Square Waveform Input Characteristics 

8-2-1-2 INCK Sine Waveform Input Specifications 

8-2-2 PLL block characteristics 

Table 12  PLL block characteristics (VT system) 

8-2-1-2 INCK Sine Waveform Input Specifications 8-2-1-2 INCK Sine Waveform Input Specifications 



Table 13 PLL block characteristics (OP system) 



8-2-3 Definition of settling time of PLL block 

Figure 24 Definition of settling time 

8-2-4 2-wire serial communication block characteristics 

Figure 25 2-wire serial communication block specification 

Table 14  2-wire serial communication block specification 

Figure 2525 2-wire serial communication block specification 2-wire serial communication block specification 



Table 15  2-wire serial communication block AC specification 



8-2-5 Gyro Control Interface 

Figure 26 2-wire serial communication block specification 

Table 16 2-wire serial communication block AC specification2-wire serial communication block AC specification



8-2-6  Current consumption and standby current  

Table 17  Current consumption and standby current (TENTATIVE)  



9. Spectral Sensitivity Characteristic  

Figure 27 Spectral sensitivity characteristics (TENTATIVE) Spectral sensitivity characteristics (TENTATIVE) Spectral sensitivity characteristics (TENTATIVE) 



10. Image Sensor Characteristics 

10-1 Image Sensor Characteristics 

Table 18  Image Sensor Characteristics (TENTATIVE) 

10-2 Zone Definition used for specifying image sensor characteristics 

Zone 2D

Zone 1

Figure 28 Zone Definition Diagram for Image Sensor Characteristics

-2 Zone Definition used for specifying image sensor characteristics -2 Zone Definition used for specifying image sensor characteristics 



11. Measurement Method for Image Sensor Characteristics 

11-1 Measurement conditions 

Table 19  Measurement Conditions (TENTATIVE) 

11-2 Color Coding of this Image Sensor and Readout 

Figure 29 Color coding alignment 

11-3 Definition of Standard Imaging Conditions 

11-3-1 Standard imaging condition I 

11-3-2 Standard imaging condition II 

11-3-3 Standard imaging condition III 
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Figure Figure 

-3 Definition of Standard Imaging Conditions -3 Definition of Standard Imaging Conditions 
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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 



12. Spot Pixel Specification 

Table 20  Spot Pixel Specifications (TENTATIVE) 

12-1 Zone Definition for spot pixel specification 

Zone 2D

Zone 1

Figure 30 Zone Definition Diagram for Spot Pixel Specification



12-2 Notice on White Pixels Specifications 

[For Your Reference] The Annual Number of White Pixels Occurrence 

Example of Annual Number of Occurrence 

For Your Reference: 

[For Your Reference] The Annual Number of White Pixels Occurrence [For Your Reference] The Annual Number of White Pixels Occurrence 

Example of Annual Number of Occurrence Example of Annual Number of Occurrence 



12-3 Measurement Method for Spot Pixels 

12-4 Spot Pixel Pattern Specifications 

12-4-1 Black or white pixels at high light 

Figure 31 Measurement Method for Spot Pixels 

12-4-2 White pixels in the dark 

Measurement Method for Spot Pixels Measurement Method for Spot Pixels 



13. CRA Characteristics of Recommended Lens 

Figure 32 CRA characteristics  



14. Notes on Handling 

1. Static charge prevention 

2. Protection from dust and dirt 

3. Installing (attaching) 



4. Recommended reflow soldering conditions 

5. Others 



15. Package Outline 

Figure 33 Package Outline (TENTATIVE)



16. List of Trademark Logos and Definition Statements 


