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Question: What’re the general steps to setup up MIPI camera solution with CX3?
Answer: This KBA will explain the general steps to setup up MIPI camera soliton with CX3. 
CX3 is a MIPI CSI-2 to super speed USB bridge controller. The physical layer of CX3 is D-PHY. Consequently, CX3 could interface with MIPI CSI-2 sensors but not MIPI CSI-3 sensors. Please check the datasheet of CX3 for more information. 
1. Open EZ-USB SDK. Click the icon below to open the CX3 configuration tool.
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Fig.1 Start a new project 

2. Fill up the blanks.
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Fig.2 Enter the project name 

3. After clicking finish, a new project will appear in the explorer panel with blank MIPI configuration.
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Fig 3. New project 

4. Enter the necessary parameters for a new resolution.
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Fig 4. Specify a new resolution
Note: Some explanations to the terminologies above.
· THS-prepare and THS-zero are the values defined in MIPI CSI-2 D-PHY specification. Contact the sensor vendor to get the correct value.
· Input video format: this item is used to identify the data format from image sensor or ISP.
· Output video format: this item is used to choose whether 16-bit or 24-bit parallel data bus is used inside of CX3.

5. Click CX3 receiver configuration tab. The tool will lock the values in previous tab so that they are not editable here. If you want to modify them, back to the image sensor configuration page.
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Fig 5. CX3 MIPI Receiver configuration page

6. Configure the MIPI CSI-2 block clocks. These values will be applied to configure the PLL of CX3. For more information, please refer to the section 1.7 of CX3 TRM here. It is also available at the install path of EZ-USB FX3 SDK C:\Program Files (x86)\Cypress\EZ-USB FX3 SDK\1.3\doc\firmware. Enter or choose the value according to your application. Make sure that all the values are within the correct range.
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Fig 6. CX3 MIPI CSI-2 block clocks


7. Check and save all the files generated by the configuration tool.
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Fig 7. Save all the files

Note: 
· Four files will be created here. Cyu3mipicsi.c consists of the structure(s) CyU3PMipicsiCfg_t which will be used to configure the PLL of CX3 according to the required resolution(s). Cycx3_uvcdscr.c is the descriptor file which includes all the structures for communication with the host. Cycx3_uvc.h is the necessary header file. Last but not the least, cycx3_uvc.c includes the all the codes to enumerate CX3 as an UVC device, initialize CX3 and start/stop video streaming. 
· It could be found that cyu3imgasensor.c and cyu3imgagesensor.h are also created and saved in this project. Cyu3imagesensor.c is used to configure, control the image sensor. In this file, some structures are defined without valid value. Customer just need to replace them with actual settings. Generally used APIs such as CyCx3_ImageSensor_Sleep, CyCx3_ImageSensor_Wakeup, CyCx3_ImageSensor_Trigger_Autofocus are also stated here. Add the corresponding codes into these definitions.
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Fig 8. Project explorer view
· The configuration tool helps customer setup a new project template from the very beginning. Customer could modify the project to implement other applications basing on this template. In addition, the tool can be used to check the values when adding a new resolution to the previous project. Be careful to the save icon since it will overwrite the whole file if have written codes to implement other functions.
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Fig 9. Be careful to overwrite a file

8. Save and build the project. EZ-USB SDK should generate image file. If failed, check the console output message to locate the root cause.
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Fig 10. Build the project
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