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1. CSI 简介 

CSI 是采集 Cmos Sensor，Video Encoder 等视频输出设备信号的接口。该接

口支持 Hsync，Vsync 同步控制方式或内嵌同步 BT656 方式。一般 camera 模组

采用 Hsync，Vsync 同步方式。 

1.1. CSI 硬件工作原理 

CSI timing 

 
Vref= positive; Href= positive 

 

在 Vsync 和 Hsync 有效的区域内，通过 pclk 对 data 的采样，将图像数据 buffer 到 dram 

1.2. CSI 硬件调试注意 

1. 在初始化 sensor 前，请保证 sensor 各个电源的电压正确 

2. 在初始化 sensor 前，请确保 reset，standby 按照 sensor 规定的上电时序控制，否则可能

带来很多难以解释的问题 

3. 往 sensor写 I2C命令前，请保证MCLK已经有信号输出，一般来说MCLK应该在 24MHz。 

4. 如果初始化时，发现 I2C 写命令 fail，则应该检查 sensor 各个电源，power on 的时序，

以及 MCLK 是否有信号。也可以尝试将 I2C 降速，或每写一个 I2C 命令后，延时一定

时间。 

5. 一般来说，初始化后，如果 PCLK 和 VSYNC，HSYNC 有信号输出，则初始化应该成功，

如果 PCLK，VSYNC 和 HSYNC 的极性配置正确，则图像接受一般都正确。 

6. 若发现接收到的图像有不规则出现的绿横线，一般来说，可能是 PCLK 的驱动能力不足。

可以通过 I2C 调大 sensor 输出 PCLK 的驱动能力，一般可以解决问题。 

7. 若发现接收到的图像有横向的细彩线出现，可能是 camera 的 avdd 受到干扰。可尝试加

小电容滤波。 

8. 若两个 sensor 共用到一个 CSI 上，出现切换时黑屏，花屏，有彩线等问题，原因往往出

现在切换时，没有将对应的 sensor 的 IO PAD 切换到高阻状态，此时另外一个 sensor 的

IO 输出时，就会被拉住。 

 

2. Linux 系统 CSI 驱动程序 

2.1. CSI 驱动文件目录结构 

CSI 驱动的位置在 linux-3.0/drivers/media/video/sun4i_csi/ 
目录结构如下 

CopyRight©2011 All Winner Technology, Right Reserved 
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1. Before sensor initialization, make sure the voltage of all sensors' charge is correct2. Before sensor initialization, make sure to reset, standby according to the control process in sensor; otherwise,     which will cause series insoluble problems3. Make sure the MCLK has the signal output before writing I2C order to sensor, the MCLK should be at 24MHz.4. If the I2C order is fail when initializing, the operator should check all sensors' chargers,     power on process and MCLK signal situation. The operator can also reduce the speed of I2C or     delay a period of time after writing I2C order.5. Generally speaking, the initialization is successful if PCLK and VSYNC, HSYNC have the signals output;     if the polarization configuration of PCLK, VSYNC and HSYNC are correct, the picture receiving is correct too.6. If the received pictures appear irregular green lines, which might means the PCLK drive power is short.     The operator can solve it by turn up the drive power; which is outputted by sensor through I2C.7. If the received image appears irregular fine color lines, it might be that the added file of camera is interfered.     The operator can add small size capacity filtering.8. If two sensors share one CSI, the blank screen, video corruption, color lines and other problems happen     when transferring data, the reasons caused in transferring process, the operator doesn't shift sensor IO PAD     to high resistance status, then, it could be held on when the other sensor IO outputs.
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|‐‐ sun4i_csi 

|‐‐csi0 

   |‐‐sun4i_csi_reg.c 

   |‐‐sun4i_drv_csi.c 

   |‐‐sun4i_csi_reg.h 

   |‐‐Makefile 

|‐‐csi1 

   |‐‐sun4i_csi_reg.c 

   |‐‐sun4i_drv_csi.c 

   |‐‐sun4i_csi_reg.h 

   |‐‐Makefile 

|‐‐device 

   |‐‐gc0307.c 

   |‐‐gc0308.c 

   |‐‐gt2005.c 

   |‐‐hi253.c 

   |‐‐hi704.c 

   |‐‐mt9d112.c 

   |‐‐mt9m112.c 

   |‐‐mt9m113.c 

   |‐‐ov2655.c 

   |‐‐ov5640.c 

   |‐‐ov7670.c 

    |‐‐sp0838.c 

    |‐‐Makefile 

 |‐‐include 

    |‐‐sun4i_csi_core.h 

    |‐‐sun4i_dev_csi.h 

 |‐‐Kconfig 

 

2.2. CSI 驱动层次结构 
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图   CSI 驱动层次结构图 

CSI 驱动基于 Linux 的 V4L2 架构设计，满足标准的 V4L2 API 调用方式。由于 CSI 硬

件采集的视频缓冲数据要求物理上连续的内存，故采用 video-dma-contig 这种连续的内存申

请管理方式。 

如图，除 V4L2 Kernel 相关的源代码外，CSI 驱动主体包括 CSI Host 和 Sensor Module 

V4L2 Subdev。对应的源码为 sun4i_csi_reg.c, sun4i_drv_csi.c 以及 camera 模组源代码(如

gc0308.c,gt2005.c 等)。其中 sun4i_csi_reg.c 是 CSI 硬件的 HAL 层, sun4i_drv_csi.c 是 CSI 驱

动的主体，实现 CSI 驱动的初始化，V4L2 API 对接以及 video buffer 的管理等。Camera 模

组源代码（如 gc0308.c,gt2005.c 等），实现相应 camera 的初始化，分辨率，图像格式，白平

衡，特效，曝光等效果设置，以及电源管理。 

 

 

2.3. CSI 驱动调用流程 
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CSI drive is designed based on Linux V4L2 framework and can meet the standard V4L2 API calling mode. Because the data buffering of CSI hardware collection requires physical continuous internal memory, the video-dma-contig internal memory way is applied for the management.Like the picture above, the CSI drive main part includes CSI Host and Sensor Module V4L2 Subdev as well as V4L2 Kernel original codes. The corresponding original code is sun4i_csi_reg.c, sun4i_drv_csi.c and camera module original code (such as gc0308.c,gt2005.c and so on). Among those, sun4i_csi_reg.c is the HAL level of CSI hardware, sun4i_drv_csi.c is the main part of CSI drive, which applies to initialize CSI drive, connect V4;2 API and manage video buffer and so on. Camera module original code (like gc0308.c, gt2005.c and so on), which makes the camera initialization, resolution,  come true, image format, white balance, special effects, exposure and other effects set as well as charge management come true.
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OPEN

VIDIOC_QUERYCAP

VIDIOC_S_FMT

VIDIOC_REQBUFS

VIDIOC_QUERYBUF

MMAP

VIDIOC_STREAMON

Poll and wait

VIDIOC_DQBUF

APP Processing

VIDIOC_QBUF

VIDIOC_STREAMOFF

CLOSE

Initial Sensor Module and CSI I/F, enable the csi clock

See the driver’s capability

Try and Set format to CSI I/F and Sensor Module

Request buffers for video capture

Query buffer by index, return size, format and offset for 
mmap

Using mmap to map the kernel memory to user

Start capturing and enable irq; queue all the buffers

Wait a frame to be done

Delete a frame from the frame buffer list and send it to 
user

User is processing the frame

Add the processed frame back to the frame buffer list

Stop capturing and disable irq; free the buffer queue

MUNMAP Memory unmap

Disable the csi clock

 

 
 

2.4. CSI V4L2 Subdev 接口函数 

zhouzan
矩形

zhouzan
打字机
port function



Allwinner Technology CO., Ltd.               A10 

CopyRight©2011 All Winner Technology, Right Reserved 

2.4.1. V4L2 Subdev 函数集 
Camera 驱动开发者重点关注的应该为 camera 模组与 CSI 主体之间的接口函

数。其分为两大类别，分别为 sensor_core_ops 和 sensor_video_ops。sensor_core_ops
定义 power，standby，效果设置以及 ioctl 扩展；sensor_video_ops 定义设置图像

数据格式以及帧率的接口。其具体定义如下： 
 

static const struct v4l2_subdev_core_ops sensor_core_ops = { 
 .g_chip_ident = sensor_g_chip_ident, 
 .g_ctrl = sensor_g_ctrl, 
 .s_ctrl = sensor_s_ctrl, 
 .queryctrl = sensor_queryctrl, 
 .reset = sensor_reset, 
 .init = sensor_init, 
 .s_power = sensor_power, 
 .ioctl = sensor_ioctl, 
}; 
 
static const struct v4l2_subdev_video_ops sensor_video_ops = { 
 .enum_mbus_fmt = sensor_enum_fmt, 
 .try_mbus_fmt = sensor_try_fmt, 
 .s_mbus_fmt = sensor_s_fmt, 
 .s_parm = sensor_s_parm, 
 .g_parm = sensor_g_parm, 
}; 
 
static const struct v4l2_subdev_ops sensor_ops = { 
 .core = &sensor_core_ops, 
 .video = &sensor_video_ops, 
}; 

 
2.4.2. sensor_reset 函数 
Prototype：static int sensor_reset(struct v4l2_subdev *sd, u32 val) 

Main Function：实现三个与 reset 相关的指令 

switch(val) 

 { 

  case CSI_SUBDEV_RST_OFF: 

   //控制摄像头 IO 或发送 I2C 命令使其 release reset  

   break; 

  case CSI_SUBDEV_RST_ON: 

   //控制摄像头 IO 或发送 I2C 命令使其 hold reset  

   break; 

  case CSI_SUBDEV_RST_PUL: 

   //控制摄像头 IO 或发送 I2C 命令使其经过 reset releaseholdrelease 的时序 

   break; 
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Camera drive developer should focus on the port function between camera module and CSI main part. There are two types, they are sensor_core_ops and sensor_video_ops. sensor_core_ops is power, standby, effect set and ioctl extension; sensor_video_ops is defined as the port that sets image data format and frame rate. Below is the specific definition:
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// control camera IO or send I2C order and make it release resetbreak;// control camera IO or send I2C order and make it hold resetbreak;// control camera IO or send I2C order and make it as the time order break like: reset->hold->releasebreak
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  default: 

   return -EINVAL; 

 } 

 

2.4.3. sensor_power 函数 
Prototype：static int sensor_power(struct v4l2_subdev *sd, int on) 

Main Function: 实现 4 个与 power/standby 相关的指令 

switch(on) 

 { 

  case CSI_SUBDEV_STBY_ON: 

   //控制 sensor 进入 standby 的时序 

   break; 

  case CSI_SUBDEV_STBY_OFF: 

   //控制 sensor 退出 standby 的时序 

   break; 

  case CSI_SUBDEV_PWR_ON: 

   //控制 sensor 上电的时序 

   break; 

  case CSI_SUBDEV_PWR_OFF: 

   //控制 sensor 关电的时序 

   break; 

  default: 

   return -EINVAL; 

 }   

 

2.4.4. sensor_init 函数 
Prototype：static int sensor_init(struct v4l2_subdev *sd, u32 val) 

Main Function：实现检测 sensor id，以及对 sensor 初始化。其中，sensor_detect 函数实现读

取 sensor 的 id 值，若与目标相同则返回 ok；sensor_default_regs 则是保存 sensor 初始化 I2C

命令的数组，不同 sensor 需要填不同的 I2C 初始化参数。 

ret = sensor_detect(sd); 

if (ret) { 

 csi_dev_err("chip found is not an target chip.\n"); 

 return ret; 

} 

return sensor_write_array(sd, sensor_default_regs , ARRAY_SIZE(sensor_default_regs)); 

 

2.4.5. sensor_queryctrl 函数 
Prototype：static int sensor_queryctrl(struct v4l2_subdev *sd, struct v4l2_queryctrl *qc) 

Main Function：返回 sensor 支持的各种效果设置，以及对应的设置最大值/最小值/步长。 

需要注意的是，若实际操作中，sensor 不支持的效果特性，最好在这里注释掉，以免上层进

行 query 时，误认为 sensor 支持。一般而言，除了 GAIN 参数外，其他各个设置的最大值/

最小值/步长都不能再做修改。基本需要实现的参数设置是 VFLIP，HFLIP（这两个参数涉

及到摄像头的成像方向，对应 sys_config1 文件配置中的 csi_hflip 与 csi_vflip），EXPOSURE
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// control sensor and enter into standby timing sequencebreak;// control sensor exit standby timing sequencebreak;// control sensor power on timing sequencebreak;// control sensor power off timing sequencebreak;
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Main function:To test sensor id, and initialize sensor.sensor_detect function is to read sensor id figure, if it is the same with the object, it will get back to OK; sensor_default_regs is the array that reserves I2C order of sensor initialization.
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Main function: get back to all effect sets that sensor supports and the related max/min figure and step size.The developer should pay attention that in the practical operation, it is better to note it if the sensor doesn't support effect feature; otherwise, the system regards it as the sensor can support in the default way when processing the former stage. Generally speaking, the mix/min figure and step size of all allocations couldn't be modified except GAIN parameter. VFLIP , HFLIP (these two parameters involve the camera imaging direction, and it is corresponding to csi_hflip and csi_vflip in sys_config1 file), EXPOSURE,DO_WHITE_BALANCE, COLORFX are the parameters should be implemented,
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（曝光目标值），DO_WHITE_BALANCE（各种白平衡场景），COLORFX（各种特效）。 

switch (qc->id) { 

 case V4L2_CID_BRIGHTNESS: 

  return v4l2_ctrl_query_fill(qc, -4, 4, 1, 1); 

 case V4L2_CID_CONTRAST: 

  return v4l2_ctrl_query_fill(qc, -4, 4, 1, 1); 

 case V4L2_CID_SATURATION: 

  return v4l2_ctrl_query_fill(qc, -4, 4, 1, 1); 

 case V4L2_CID_HUE: 

  return v4l2_ctrl_query_fill(qc, -180, 180, 5, 0); 

 case V4L2_CID_VFLIP: 

 case V4L2_CID_HFLIP: 

  return v4l2_ctrl_query_fill(qc, 0, 1, 1, 0); 

 case V4L2_CID_GAIN: 

  return v4l2_ctrl_query_fill(qc, 0, 255, 1, 128); 

 case V4L2_CID_AUTOGAIN: 

  return v4l2_ctrl_query_fill(qc, 0, 1, 1, 1); 

 case V4L2_CID_EXPOSURE: 

  return v4l2_ctrl_query_fill(qc, -4, 4, 1, 0); 

 case V4L2_CID_EXPOSURE_AUTO: 

  return v4l2_ctrl_query_fill(qc, 0, 1, 1, 0); 

 case V4L2_CID_DO_WHITE_BALANCE: 

  return v4l2_ctrl_query_fill(qc, 0, 5, 1, 0); 

 case V4L2_CID_AUTO_WHITE_BALANCE: 

  return v4l2_ctrl_query_fill(qc, 0, 1, 1, 1); 

 case V4L2_CID_COLORFX: 

  return v4l2_ctrl_query_fill(qc, 0, 9, 1, 0); 

 case V4L2_CID_CAMERA_FLASH_MODE: 

   return v4l2_ctrl_query_fill(qc, 0, 4, 1, 0);  

} 

return -EINVAL; 

 

2.4.6. sensor_s_ctrl 函数 
Prototype：static int sensor_s_ctrl(struct v4l2_subdev *sd, struct v4l2_control *ctrl) 

Main Function：各种 sensor 效果特性的设置。基本实现 VFLIP，HFLIP，EXPOSURE，

DO_WHITE_BALANCE，AUTO_WHITE_BALANCE，COLORFX，其他可不实现。 

switch (ctrl->id) { 

 case V4L2_CID_BRIGHTNESS: 

  return sensor_s_brightness(sd, ctrl->value); 

 case V4L2_CID_CONTRAST: 

  return sensor_s_contrast(sd, ctrl->value); 

 case V4L2_CID_SATURATION: 

  return sensor_s_saturation(sd, ctrl->value); 

 case V4L2_CID_HUE: 
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Main function: The installation of all sensor effect features. Implementing VFLIP, HFLIP,EXPOSURE, DO_WHITE_BALANCE,AUTO_WHITE_BALANCE,COLORFX only.
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  return sensor_s_hue(sd, ctrl->value);   

 case V4L2_CID_VFLIP: 

  return sensor_s_vflip(sd, ctrl->value); 

 case V4L2_CID_HFLIP: 

  return sensor_s_hflip(sd, ctrl->value); 

 case V4L2_CID_GAIN: 

  return sensor_s_gain(sd, ctrl->value); 

 case V4L2_CID_AUTOGAIN: 

  return sensor_s_autogain(sd, ctrl->value); 

 case V4L2_CID_EXPOSURE: 

  return sensor_s_exp(sd, ctrl->value); 

 case V4L2_CID_EXPOSURE_AUTO: 

  return sensor_s_autoexp(sd, 

    (enum v4l2_exposure_auto_type) ctrl->value); 

 case V4L2_CID_DO_WHITE_BALANCE: 

  return sensor_s_wb(sd, 

    (enum v4l2_whiteblance) ctrl->value);  

 case V4L2_CID_AUTO_WHITE_BALANCE: 

  return sensor_s_autowb(sd, ctrl->value); 

 case V4L2_CID_COLORFX: 

  return sensor_s_colorfx(sd, 

    (enum v4l2_colorfx) ctrl->value); 

 case V4L2_CID_CAMERA_FLASH_MODE: 

   return sensor_s_flash_mode(sd, 

       (enum v4l2_flash_mode) ctrl->value); 

 } 

return -EINVAL; 

 

值得注意的是，sensor_s_ctrl 里面调用到的各个函数，针对不同的 sensor，需要不

同的实现。下面说一下各个函数需要实现的内容。 
sensor_s_brightness(sd, ctrl->value) 

sensor_s_contrast(sd, ctrl->value) 

sensor_s_saturation(sd, ctrl->value) 

sensor_s_exp(sd, ctrl->value) 

//实现亮度/对比度/饱和度/曝光目标的调节（ctrl->value 最小值为-4,最大值为 4, step=1）。将

//抽象出来的-4~4 这 9 个等级的值，对应 sensor 具体的寄存器设置。 

//brightness 对应实现 sensor_brightness_zero_regs[]等寄存器数组 

//contrast 对应实现 sensor_contrast_zero_regs[]等寄存器数组 

//saturation 对应实现 sensor_saturation_zero_regs[]等寄存器数组 

//exp 对应实现 sensor_ev_zero_regs[]等寄存器数组 

 

sensor_s_hue(sd, ctrl->value) 

//调节 sensor 具体的寄存器，设置色调 
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// implement the callings of  brightness/contrast ratio/saturation/exposure    (ctrl=>value, min=-4,max=4,step=1).// and make the nine data abstract form -4~4 to the specific register of sensor and install.//brightness is to implement the array of sensor_brightness_zero_regs[] and the register//contrast is to implement the array of sensor_contrast_zero_regs[] and the register//saturation is to implement the array of sensor_saturation_zero_regs[] and the register//exp is to implement the array of sensor_ev_zero_regs[] and the registersensor_shue(sd,ctrl->value)// call the specific register of sensor, install hue
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sensor_s_vflip(sd, ctrl->value) 

sensor_s_hflip(sd, ctrl->value) 

sensor_s_autowb(sd, ctrl->value) 

sensor_s_autoexp(sd,(enum v4l2_exposure_auto_type) ctrl->value) 

//设置 sensor vflip（upsidedown），hflip（mirror），AWB（自动白平衡），AE（自动曝光）的

//enable 位 

 

sensor_s_wb(sd,(enum v4l2_whiteblance) ctrl->value) 

//设置各种白平衡场景 

//对应实现 

//sensor_wb_auto_regs[],sensor_wb_cloud_regs[],sensor_wb_daylight_regs[], 

//sensor_wb_incandescence_regs[],sensor_wb_fluorescent_regs[],sensor_wb_tungsten_regs[] 

//等寄存器数组 

 

sensor_s_colorfx(sd,(enum v4l2_colorfx) ctrl->value); 

//设置各种特效 

//对应实现 

// sensor_colorfx_none_regs[],sensor_colorfx_bw_regs[],sensor_colorfx_sepia_regs[], 

// sensor_colorfx_negative_regs[],sensor_colorfx_emboss_regs[],sensor_colorfx_sketch_regs[] 

// sensor_colorfx_sky_blue_regs[],sensor_colorfx_grass_green_regs[], 

// sensor_colorfx_skin_whiten_regs[],sensor_colorfx_vivid_regs[] 

//等寄存器数组 

 

sensor_s_flash_mode(sd,(enum v4l2_flash_mode) ctrl->value) 

//设置闪光灯模式 

 

2.4.7. sensor_g_ctrl 函数 
Prototype：static int sensor_g_ctrl(struct v4l2_subdev *sd, struct v4l2_control *ctrl) 

Main Function：获取各种 sensor 效果特性的设置。基本实现 VFLIP，HFLIP，EXPOSURE，

DO_WHITE_BALANCE，AUTO_WHITE_BALANCE，COLORFX，其他可不实现。 

switch (ctrl->id) { 

 case V4L2_CID_BRIGHTNESS: 

  return sensor_g_brightness(sd, &ctrl->value); 

 case V4L2_CID_CONTRAST: 

  return sensor_g_contrast(sd, &ctrl->value); 

 case V4L2_CID_SATURATION: 

  return sensor_g_saturation(sd, &ctrl->value); 

 case V4L2_CID_HUE: 

  return sensor_g_hue(sd, &ctrl->value);  

 case V4L2_CID_VFLIP: 

  return sensor_g_vflip(sd, &ctrl->value); 

 case V4L2_CID_HFLIP: 

  return sensor_g_hflip(sd, &ctrl->value); 

 case V4L2_CID_GAIN: 
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Main function: the equipment that obtains all sensors' effect features.it is basically to implement VFLIP,HFLIP,EXPOSURE,DP_WHITE_BALANCE,AUTO_WHITE_BALANCE,COLORFX only.
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  return sensor_g_gain(sd, &ctrl->value); 

 case V4L2_CID_AUTOGAIN: 

  return sensor_g_autogain(sd, &ctrl->value); 

 case V4L2_CID_EXPOSURE: 

  return sensor_g_exp(sd, &ctrl->value); 

 case V4L2_CID_EXPOSURE_AUTO: 

  return sensor_g_autoexp(sd, &ctrl->value); 

 case V4L2_CID_DO_WHITE_BALANCE: 

  return sensor_g_wb(sd, &ctrl->value); 

 case V4L2_CID_AUTO_WHITE_BALANCE: 

  return sensor_g_autowb(sd, &ctrl->value); 

 case V4L2_CID_COLORFX: 

  return sensor_g_colorfx(sd, &ctrl->value); 

 case V4L2_CID_CAMERA_FLASH_MODE: 

  return sensor_g_flash_mode(sd, &ctrl->value); 

} 

return -EINVAL; 

 

2.4.8. sensor_ioctl 函数 
Prototype: static long sensor_ioctl(struct v4l2_subdev *sd, unsigned int cmd, void *arg) 

Main Function: 与 CSI 主体文件 sun4i_drv_csi.c 的一个扩展接口。通过__csi_subdev_info_t

结构体，传递模组的 clock，vsync,hsync 的极性，mclk 的频率，还有 iocfg 属性（用作两个

sensor 接到同一个 CSI 时，对应的模组是 id 0 还是 id 1）。这个接口不能作任何修改。 

static long sensor_ioctl(struct v4l2_subdev *sd, unsigned int cmd, void *arg) 

{ 

 int ret=0; 

  

 switch(cmd){ 

  case CSI_SUBDEV_CMD_GET_INFO:  

  { 

   struct sensor_info *info = to_state(sd); 

   __csi_subdev_info_t *ccm_info = arg; 

   ccm_info->mclk  = info->ccm_info->mclk ; 

   ccm_info->vref  = info->ccm_info->vref ; 

   ccm_info->href  = info->ccm_info->href ; 

   ccm_info->clock = info->ccm_info->clock; 

   ccm_info->iocfg = info->ccm_info->iocfg; 

   break; 

  } 

  case CSI_SUBDEV_CMD_SET_INFO: 

  { 

   struct sensor_info *info = to_state(sd); 

   __csi_subdev_info_t *ccm_info = arg; 

   info->ccm_info->mclk  = ccm_info->mclk  ; 
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Main Function: an extentive port of sun4i_drv_csi.c from CSI main part. Transmitting module clok, polarity of vsync, hsync, mclk frequency and iocfg  property (when two sensors connect with one CSI, and the corresponding module is id 0 or id 1) through _csi_subdev_info_t framework. This port doesn't allow any modifications.
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   info->ccm_info->vref  = ccm_info->vref  ; 

   info->ccm_info->href  = ccm_info->href  ; 

   info->ccm_info->clock = ccm_info->clock ; 

   info->ccm_info->iocfg = ccm_info->iocfg ; 

   break; 

  } 

  default: 

   return -EINVAL; 

 }   

 return ret; 

} 

 

2.4.9. sensor_enum_fmt 函数 
Prototype：static int sensor_enum_fmt(struct v4l2_subdev *sd, unsigned index, 

                 enum v4l2_mbus_pixelcode *code) 

Main Function：通过*code 返回 index 对应的图像格式。其中 sensor_formats[]数组保存了所

有支持的图像格式。 

 if (index >= N_FMTS) 

  return -EINVAL; 

 *code = sensor_formats[index].mbus_code; 

 return 0; 

 

2.4.10. sensor_try_fmt 函数 
Prototype：static int sensor_try_fmt(struct v4l2_subdev *sd, struct v4l2_mbus_framefmt *fmt) 

Main Function：通过 v4l2_mbus_framefmt 数据结构，上层设定好图像数据格式，size 大小，

通过调用 sensor_try_fmt，分别与 sensor_formats[]数组里面的格式作比较，获取到支持的图

像格式；与 sensor_win_sizes[]数组的 size 做比较，获取最接近的支持 size 大小。调用该接口

后，sensor 的设置不会作任何改变。该接口内容是通用接口，针对不同的 sensor，

sensor_try_fmt 不需要作任何改动，只是实现 sensor_formats[]和 sensor_win_sizes[]里面.regs

对应的寄存器数组便可以。 

static int sensor_try_fmt(struct v4l2_subdev *sd,  

             struct v4l2_mbus_framefmt *fmt) 

{ 

 return sensor_try_fmt_internal(sd, fmt, NULL, NULL); 

} 

 

static int sensor_try_fmt_internal(struct v4l2_subdev *sd, 

  struct v4l2_mbus_framefmt *fmt, 

  struct sensor_format_struct **ret_fmt, 

  struct sensor_win_size **ret_wsize) 

{ 

 int index; 

 struct sensor_win_size *wsize; 

 for (index = 0; index < N_FMTS; index++) 
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Main function: get back to the corresponding image format of index through *code. Sensor_format[] array reserves all image formats that could be supported.
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2.4.10 Sensor_try_fmt functionTo make the comparison with the array in sensor_win_sizes[] and then get the supported image format; and the size in sensor_win_sizes[] and get the closest size format through v412_mbus_framefmt data framework, upper setting imaging format, size format, and also through calling sensor_try_fmt. The sensor won’t be changed at all after calling. The port is the general type to various sensor, there is no need to change sensor_try_fmt, but just install the related register array of .regs in both sensor_formats[] and sensor_win_sizes[].
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  if (sensor_formats[index].mbus_code == fmt->code) 

   break; 

  

 if (index >= N_FMTS) { 

  /* default to first format */ 

  index = 0; 

  fmt->code = sensor_formats[0].mbus_code; 

 } 

  

 if (ret_fmt != NULL) 

  *ret_fmt = sensor_formats + index; 

   

 /* 

  * Fields: the sensor devices claim to be progressive. 

  */ 

 fmt->field = V4L2_FIELD_NONE; 

  

 /* 

  * Round requested image size down to the nearest 

  * we support, but not below the smallest. 

  */ 

 for (wsize = sensor_win_sizes; wsize < sensor_win_sizes + N_WIN_SIZES; 

      wsize++) 

  if (fmt->width >= wsize->width && fmt->height >= wsize->height) 

   break; 

  

 if (wsize >= sensor_win_sizes + N_WIN_SIZES) 

  wsize--;   /* Take the smallest one */ 

 if (ret_wsize != NULL) 

  *ret_wsize = wsize; 

 /* 

  * Note the size we'll actually handle. 

  */ 

 fmt->width = wsize->width; 

 fmt->height = wsize->height; 

 return 0; 

} 

 

2.4.11. sensor_s_fmt 函数 
Prototype：static int sensor_s_fmt(struct v4l2_subdev *sd, struct v4l2_mbus_framefmt *fmt) 

Main Function：通过 v4l2_mbus_framefmt 数据结构，上层设定好图像数据格式，size 大小，

通过调用 sensor_s_fmt，首先会调用一次 sensor_try_fmt_internal，分别与 sensor_formats[]数

组里面的格式作比较，获取到支持的图像格式；与 sensor_win_sizes[]数组的 size 做比较，获

取最接近的支持 size 大小，并将对应的指针返回。然后将 sensor 设置到获取到的图像格式
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2.4.11 Sensor_s_fmt functionTo make the comparison with the array in sensor_win_sizes[] and then get the supported image format; and the size in sensor_win_sizes[] and get the closest size format through v412_mbus_framefmt data framework, upper setting imaging format, size format as well as returning back the indicator and also through calling sensor_s_fmt, but first to call sensor_try_fmt_internal. The port is the general type to various sensor, there is no need to change sensor_s_fmt, but just install the related register array of .regs in both sensor_formats[] and sensor_win_sizes[].
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和 size 大小。该接口内容是通用接口，针对不同的 sensor，sensor_s_fmt 不需要作任何改

动，只是实现 sensor_formats[]和 sensor_win_sizes[]里面.regs 对应的寄存器数组便可以。 

 

static int sensor_s_fmt(struct v4l2_subdev *sd,  

             struct v4l2_mbus_framefmt *fmt) 

{ 

 int ret; 

 struct sensor_format_struct *sensor_fmt; 

 struct sensor_win_size *wsize; 

 struct sensor_info *info = to_state(sd); 

 ret = sensor_try_fmt_internal(sd, fmt, &sensor_fmt, &wsize); 

 if (ret) 

  return ret; 

  

 sensor_write_array(sd, sensor_fmt->regs , sensor_fmt->regs_size); 

  

 ret = 0; 

 if (wsize->regs) 

 { 

  ret = sensor_write_array(sd, wsize->regs , wsize->regs_size); 

  if (ret < 0) 

   return ret; 

 } 

  

 if (wsize->set_size) 

 { 

  ret = wsize->set_size(sd); 

  if (ret < 0) 

   return ret; 

 } 

  

 info->fmt = sensor_fmt; 

 info->width = wsize->width; 

 info->height = wsize->height; 

  

 return 0; 

} 

 

2.5. CSI 驱动中 I2C 访问方式 

2.5.1. sensor_write 
Prototype：static int sensor_write(struct v4l2_subdev *sd, unsigned char *reg, 

  unsigned char *value) 
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以 gt2005.c 为例子，举例 16 位寄存器地址，8 位寄存器数据的 I2C 寄存器如何访问 

往 0x0505 寄存器写 0xaa。 

struct regval_list regs; 

regs.reg_num[0] = 0x05; 

regs.reg_num[1] = 0x05; 

regs. value [0] = 0xaa; 

ret = sensor_write(sd, regs.reg_num, regs.value); 

if(ret < 0) 

csi_dev_err("sensor_write err!\n"); 

 

2.5.2. sensor_read 
Prototype：static int sensor_read(struct v4l2_subdev *sd, unsigned char *reg, 

  unsigned char *value) 

以 gt2005.c 为例子，举例 16 位寄存器地址，8 位寄存器数据的 I2C 寄存器如何访问 

读取 0x0505 寄存器的值，并打印出来。 

struct regval_list regs; 

regs.reg_num[0] = 0x05; 

regs.reg_num[1] = 0x05; 

ret = sensor_read(sd, regs.reg_num, regs.value); 

if(ret < 0) 

csi_dev_err("sensor_read err!\n"); 

else 

  csi_dev_print(“sensor read from 0x0505 = %x\n”,regs.value[0]); 

 

2.5.3. sensor_write_array 
Prototype：static int sensor_write_array(struct v4l2_subdev *sd, struct regval_list *vals , uint size) 

该函数实现对一个已定义的 struct regval_list 数组进行 I2C 写操作。 

以 gt2005.c 为例子，在 sensor_init 里面，需要调用 sensor_default_regs 进行 I2C 写，从而对

sensor 初始化。 

static struct regval_list sensor_default_regs[] = { 

//…… 

} 

 

sensor_write_array(sd, sensor_default_regs , ARRAY_SIZE(sensor_default_regs)); 

 

 

 

 

 

3. 基于 SUN4I 平台的 Camera 模组移植 

3.1. Camera 模组移植关键 
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Take gt2005 for example, there are 16 digital register addresses, how does the I2C register with 8 digital data write Oxaa to Ox0505?
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Take gt2005 for example, there are 16 digital register address, how does the I2C register with 8 digital data read Ox0505 register figure and print it out?
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The function is to install to I2C writing process to a definite struct regval_list array.Take gt2005 for example, in sensor_init, the operator should follow I2C writing process by calling sensor_default_regs \and initialize the sensor.

zhouzan
矩形

zhouzan
打字机
3.   Camera module transmitting based on SUN4I platform      3.1  The key factors of camera module transmitting
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一般来说，增加对一个 camera 模组的支持，关键在于在 sun4i_csi/device/目录下，增加

xxx.c 文件，实现 poweron/off, standby on/off, reset 接口，设置好 mclk，vsync，hsync 的极性，

设置好 clock 的频率，最后在 sensor_default_regs[]以及 sensor_vga_regs[]填上初始化代码和

默认 VGA 分辨率的设置，应该就可以接收到基本的图像。 

3.2. Camera 模组移植步骤 

以现成的已经调试好的 gt2005.c 为例子，讲述一个新的 camera 模组应该如何移植。 

 

3.2.1. Camera ID 修改 
Camera ID 应该从原来的 gt2005 修改为一个特定容易辨认的 ID，而且需要在后续的

sys_config1.fex 里面的配置一致。推荐将 Camera ID 修改为与 c 文件一样的名字，以便辨认。 

static const struct i2c_device_id sensor_id[] = { 

 { "gt2005", 0 }, 

 { } 

}; 

 

static struct i2c_driver sensor_driver = { 

 .driver = { 

  .owner = THIS_MODULE, 

 .name = "gt2005", 

 }, 

 .probe = sensor_probe, 

 .remove = sensor_remove, 

 .id_table = sensor_id, 

}; 

 

3.2.2. Camera 输出信号 
各个模组输出的 MCLK，VSYNC，HSYNC 的极性有所不同，调试的时候可以根据 sensor

的初始化代码以及相应的 datasheet，或者通过 camera 模组代理商或 sensor 原厂，获取这些

信息。gt2005.c 中 ccm_info_con 这个结构体变量就是用来存储这些信息，通过 sensor_ioctl

扩展接口，与 sun4i_drv_csi.c 通信。 

  

#define MCLK (24*1000*1000) 

#define VREF_POL CSI_HIGH 

#define HREF_POL CSI_HIGH 

#define CLK_POL  CSI_RISING 

#define IO_CFG  0 

 

__csi_subdev_info_t ccm_info_con =  

{ 

 .mclk  = MCLK, 

 .vref  = VREF_POL, 

 .href  = HREF_POL, 
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Generally speaking, if the operator wants to add a camera module support, the key factors are: add the xxx.c file under sun4i_csi/device content, implement poweron/off, standby on/off, reset ports, install mclk, vsync, hsync polarities and clock frequency, finally fill the initialized code and default VGA resolution set in sensor_default_regs[] and sensor_vga_regs[], then, it is possible to receive the images.
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3.2 Camera module transmitting procedureTake the gt2005.c for example to explain how the new camera module should be transmitted.3.2.1 Camera ID modificationThe camera ID should be modified to a specific and easily to identify ID from gt2005 and unify the setting in sys_config1.fex in the future. It is recommended that the camera ID should be revised to the same name of c file to identify.
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3.2.2 Camera signal outputThe polarity of the different MCLK, VSYNC, HSYNC outputted from different module patterns, when calling, the operator can get the information according to the sensor original initialized code and the related datasheet or through the camera module pattern agent or sensor original plant. The ccm_info_com in gt3005.c file is just used for storing the datasheet, it communicates with sun4i_drv_csi.c through sensor_ioctl extended port.
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 .clock = CLK_POL, 

 .iocfg = IO_CFG, 

}; 

说明： 

一般来说，通过设置 MCLK，VREF_POL，HREF_POL，CLK_POL 这几个宏定义就可以实

现。MCLK 的单位为 Hz，一般设置为 24MHz 或 12MHz 是准确的频率点，设置为其余的频

率是从系统的 PLL 获取，源头频率为 270MHz 或 297MHz，1~16 分频。VREF_POL，

HREF_POL 可以设置为 CSI_HIGH 或 CSI_LOW，意义为图像传输有效的区域，对应的

VSYNC 和 HSYNC 信号时高还是低。CLK_POL 可以设置为 CSI_RISING 或 CSI_FALLING，

意义为 sensor 出来的 PCLK 是用上升沿还是下降沿采样数据。IO_CFG 是当两个 camera 共

用一个 CSI 时，标识对应 camera 的。一般是通过 sun4i_drv_csi.c 调用 sensor_ioctl 这个接口

来主动修改其值，用户不用关心。一般填写默认值 0 就可以。 

 

3.2.3. Camera 控制 IO 极性 
各个 camera 模组控制 standby，reset 的极性不尽相同，这里用了一些宏定义去表示。 

#define CSI_STBY_ON   0 

#define CSI_STBY_OFF   1 

#define CSI_RST_ON   0 

#define CSI_RST_OFF   1 

#define CSI_PWR_ON   1 

#define CSI_PWR_OFF   0 

说明： 

CSI_STBY_ON 表示 standby 有效时，对应 camera standby 引脚的状态，大部分 sensor 这个

值都是 1。  

CSI_STBY_OFF 表示 standby 无效，即 camera 正常工作时，对应 camera standby 引脚的状态。

大部分 sensor 这个值都是 0。  

CSI_RST_ON 表示 reset 有效时，对应 camera reset 引脚的状态，大部分 sensor 这个值都是 0。

CSI_RST_OFF 表示 reset 无效，即 camera 正常工作时，对应 camera reset 引脚的状态，大部

分 sensor 这个值都是 0。 

 

P.S.上述各个引脚状态的定义不确定时，请参考 camera 对应的 datasheet。正确配置这些信息

对于调试新的摄像头模组是至关重要的。 

 

3.2.4. Camera I2C 命令长度 
各个 camera 模组寄存器和数据的长度不一样，通过以下宏定义修改 

#define REG_ADDR_STEP 2 

#define REG_DATA_STEP 1 

#define REG_STEP    (REG_ADDR_STEP+REG_DATA_STEP) 

REG_ADDR_STEP 表示通过 I2C 访问 sensor 寄存器地址的长度，按 byte 的倍数计算 

REG_DATA_SETP 表示通过 I2C 访问 sensor 寄存器数据的长度，按 byte 的倍数计算 

这个例子里面，表示 gt2005 的寄存器地址是 2 个 byte 的长度，即 16 位的地址。寄存器数据

时 1 个 byte 的长度，即 8 为的数据。 

 

定义寄存器数组时，需要按照下列格式书写 
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Remark:Generally speaking, it can realize through these macro definitions like MCLK, VREF_POL,HREF_POL, CLK_POL. The unit of MCLK is Hz, and it is set to 24MHz or 12MHz, and the other frequencies are got from the PLL in the system,  the original frequency is 270MHz or 297HMz, the frequency demultiplication is 1~16. VREF_POL, HREF_POL can be set to CSI_HIGH or CSI_LOW, it is the valid area for image transmitting, and the related AVSYNC and HSYNC signal isn’t stable (sometimes is high, sometimes is low). CLK_POL can be set to CSI_RISING or CSI_FALLING, it decides the sensor PCLK to collect the data in the ascended way or descended way. The IO_CFG is used to mark the different camera when two cameras share one CIS. The users don’t need to care about it because it can modify the data positively when calling sensor_ioclt port through sun4i_drv_csi.c. The default data is 0.
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3.2.3 Camera controls IO polarityThe polarities of standby, reset controlled by different camera module pattern is different, we apply some macro definitions to present.
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Remark:CSI_STBY_ON means the pin status of camera standby when standby is valid, and the data of most sensors is 1.CSI_STBY_OFF means the pin status of camera standby with camera works                             when standby is invalid, and the data of most sensors is 0.CSI_RST_ON means the pin status of camera reset when reset is valid, and the data of most sensors is 0.CSI_RST_OFF means the pin status of camera reset with camera works when rest is invalid, and the data of most sensors is 0.P.S, when the definitions of all above pin status is uncertain, please refer to the datasheet of camera.        The right setting of the above information can be important of calling the new camera module patterns.
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3.2.4 camera I2C order sizeThe register and data size of different camera module pattern are different, the operator can modify them through below macro definitions.
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REG_ADDR_STEP means the length or size of sensor register address                                  would be visited through I2C and calculate it by the mulriple of byte.REG_DATA_SETP means the size of sensor register data                                 would be visited through I2C and calculate it by the mulriple of byte.In this case, the register address of gt2005 is the length (size) of two bytes (16 digital addresses). The register data is the length (size) of one byte (8 digital data).The following format must be followed when defining the register data array.
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static struct regval_list xxx_regs[] = { 

{{0x00, 0x00} , {0xff}}, 

} 

 

 

 

 

3.2.5. Camera 初始化寄存器数组 
static struct regval_list sensor_default_regs[] = { 

//填上 sensor 初始化的代码，当驱动被 open 的时候，会设置一遍 

} 

static struct regval_list sensor_uxga_regs[] = { 

//填上 sensor 设置到 uxga 分辨率的代码，每当拍照或视频分辨率更改时，都会设置一遍 

} 

static struct regval_list sensor_hd720_regs[] = { 

//填上 sensor 设置到 720p 分辨率的代码，每当拍照或视频分辨率更改时，都会设置一遍 

} 

static struct regval_list sensor_svga_regs[] = { 

//填上 sensor 设置到 svga 分辨率的代码，每当拍照或视频分辨率更改时，都会设置一遍 

} 

static struct regval_list sensor_vga_regs[] = { 

//填上 sensor 设置到 VGA 分辨率的代码，一般默认预览使用此分辨率，预览时会设置一遍

} 

 

static struct regval_list sensor_fmt_yuv422_yuyv[] = { 

//填上 sensor 设置到 yuyv 输出的寄存器代码。上层每次调用 s_fmt，都会设置一遍 

}; 

static struct regval_list sensor_fmt_yuv422_yvyu[] = { 

//填上 sensor 设置到 yvyu 输出的寄存器代码。上层每次调用 s_fmt，都会设置一遍 

}; 

static struct regval_list sensor_fmt_yuv422_vyuy[] = { 

//填上 sensor 设置到 vyuy 输出的寄存器代码。上层每次调用 s_fmt，都会设置一遍 

}; 

static struct regval_list sensor_fmt_yuv422_uyvy[] = { 

//填上 sensor 设置到 uyvy 输出的寄存器代码。上层每次调用 s_fmt，都会设置一遍 

}; 

static struct regval_list sensor_fmt_raw[] = { 

//填上 sensor 设置到 raw 输出的寄存器代码。上层每次调用 s_fmt，都会设置一遍 

}; 

上 述 的 各 种 寄 存 器 设 置 数 组 ， 其 中 sensor_default_regs[] ， sensor_vga_regs[] 和

sensor_fmt_yuv422_yuyv[], sensor_fmt_yuv422_yvyu[], sensor_fmt_yuv422_vyuy[], 

sensor_fmt_yuv422_uyvy[]是必备的数组，否则不能正常接收图像。其他各种分辨率的设置，

按照应用的需求添加。另外 sensor_fmt_raw[]可以不需要支持，目前平台并不支持 raw 的格

式。 
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3.2.5 camera initialized register data array
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Static struct regval_list sensor_default_regs[]={// fill sensor initialized code, it could be set when the drive is opened}Static struct regval_list sensor_usga_regs[]={// fill sensor and set to the code of uxga resolution, it could be set when taking photo or video resolution is changed};Static struct regval_list sensor_hd720_regs[]={// fill sensor and set to the code of 720p resolution, it could be set when taking photo or video resolution is changed};Static struct regval_list sensor_svga_regs[]={// fill sensor and set to the code of svga resolution, it could be set when taking photo or video resolution is changed};Static struct regval_list sensor_vga_regs[]={//fill sensor and set to the code of VGA resolution, the resolution could be used in default preview and it could be set when previewing};Static struct regval_list sensor_yuv422_yuyv[]={// fill sensor and set to register code outputted from yuyv. It could be set when the upper layer calls s_fmt}; Static struct regval_list sensor_yuv422_yvyu[]={// fill sensor and set to register code outputted from yvyu. It could be set when the upper layer calls s_fmt};Static struct regval_list sensor_yuv422_vyuy[]={// fill sensor and set to register code outputted from vyuy. It could be set when the upper layer calls s_fmt};Static struct regval_list sensor_yuv422_ uyvy []={// fill sensor and set to register code outputted from uyvy. It could be set when the upper layer calls s_fmt};Static struct regval_list sensor_fmt_ raw []={// fill sensor and set to register code outputted from raw. It could be set when the upper layer calls s_fmt};
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Among the above mentioned register setting arrays, sensor_Defualt_regs[], sensor_vga_regs[] and sensor_fmt_yuv422_yuyv[], sensor_fmt_yuv422_yvyu[], sensor_fmt_yuv422_vyuy[], sensor_fmt_yuv422_uyvy[] are the necessary arrays, otherwise, the images couldn’t be received normally. The setting of other resolutions could be added in such way. Furthermore, sensor_fmt_raw[] shouldn’t be supported, because the current platform doesn’t support raw format.
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3.2.6. Camera 图像格式映射数组 
sensor_formats[]用来保存上层调用格式 mbus_code 与实际对 sensor 设置的对应关系 

static struct sensor_format_struct { 

 __u8 *desc; 

 //__u32 pixelformat; 

 enum v4l2_mbus_pixelcode mbus_code;//linux-3.0 

 struct regval_list *regs; 

 int regs_size; 

 int bpp;   /* Bytes per pixel */ 

} sensor_formats[] = { 

 { 

  .desc  = "YUYV 4:2:2", 

  .mbus_code = V4L2_MBUS_FMT_YUYV8_2X8, 

  .regs   = sensor_fmt_yuv422_yuyv, 

  .regs_size = ARRAY_SIZE(sensor_fmt_yuv422_yuyv), 

  .bpp  = 2, 

 }, 

 { 

  .desc  = "YVYU 4:2:2", 

  .mbus_code = V4L2_MBUS_FMT_YVYU8_2X8, 

  .regs   = sensor_fmt_yuv422_yvyu, 

  .regs_size = ARRAY_SIZE(sensor_fmt_yuv422_yvyu), 

  .bpp  = 2, 

 }, 

 { 

  .desc  = "UYVY 4:2:2", 

  .mbus_code = V4L2_MBUS_FMT_UYVY8_2X8, 

  .regs   = sensor_fmt_yuv422_uyvy, 

  .regs_size = ARRAY_SIZE(sensor_fmt_yuv422_uyvy), 

  .bpp  = 2, 

 }, 

 { 

  .desc  = "VYUY 4:2:2", 

  .mbus_code = V4L2_MBUS_FMT_VYUY8_2X8, 

  .regs   = sensor_fmt_yuv422_vyuy, 

  .regs_size = ARRAY_SIZE(sensor_fmt_yuv422_vyuy), 

  .bpp  = 2, 

 }, 

 { 

  .desc  = "Raw RGB Bayer", 

  .mbus_code = V4L2_PIX_FMT_SBGGR8, 

  .regs   = sensor_fmt_raw, 

  .regs_size = ARRAY_SIZE(sensor_fmt_raw), 
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picture format mapping array
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sensor_formats[] is used to store upper layer calling format mbus_code and sensor setting
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  .bpp  = 1 

 }, 

}; 

基本上这个数组都不需要作修改，上层调用的格式和对应的数组名称的映射关系都是固定的

 

3.2.7. Camera 分辨率映射数组 
sensor_win_size []用来保存上层调用分辨率与实际对 sensor 设置的对应关系 

static struct sensor_win_size { 

 int width; 

 int height; 

 int hstart;  /* Start/stop values for the camera.  Note */ 

 int hstop;  /* that they do not always make complete */ 

 int vstart;  /* sense to humans, but evidently the sensor */ 

 int vstop;  /* will do the right thing... */ 

 struct regval_list *regs; /* Regs to tweak */ 

 int regs_size; 

 int (*set_size) (struct v4l2_subdev *sd); 

/* h/vref stuff */ 

} sensor_win_sizes[] = { 

 /* UXGA */ 

 { 

  .width   = UXGA_WIDTH, 

  .height   = UXGA_HEIGHT, 

  .regs    = sensor_uxga_regs, 

  .regs_size       = ARRAY_SIZE(sensor_uxga_regs), 

  .set_size      = NULL, 

 }, 

 /* 720p */ 

 { 

  .width   = HD720_WIDTH, 

  .height   = HD720_HEIGHT, 

  .regs    = sensor_hd720_regs, 

  .regs_size         = ARRAY_SIZE(sensor_hd720_regs), 

  .set_size      = NULL, 

 }, 

 /* SVGA */ 

 { 

  .width   = SVGA_WIDTH, 

  .height   = SVGA_HEIGHT, 

  .regs    = sensor_svga_regs, 

  .regs_size         = ARRAY_SIZE(sensor_svga_regs), 

  .set_size      = NULL, 

 }, 

 /* VGA */ 
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Basically speaking, there is no need to revise this array, the format of upper layer calling and the mapping relationship of the related array names is fix.
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3.2.7 Camera resolution mapping arraySensor_win_size[] is to used to store the relationship between upper layer calling resolution and actual sensor setting.
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 { 

  .width   = VGA_WIDTH, 

  .height   = VGA_HEIGHT, 

  .regs    = sensor_vga_regs, 

  .regs_size         = ARRAY_SIZE(sensor_vga_regs), 

  .set_size      = NULL, 

 }, 

}; 

sensor_win_size[]里面的内容根据实际应用的分辨率设置。width 和 height 的设置要与 regs

对应的数据一致。一般来说预览使用 VGA 分辨率，必须要实现。其他不用到的分辨率请注

释掉。 

 

3.2.8. Camera Power Standby 控制 
sensor_power 接口主要实现 CSI_SUBDEV_STBY_ON，CSI_SUBDEV_STBY_OFF，

CSI_SUBDEV_PWR_ON，CSI_SUBDEV_PWR_OFF 等 4 个命令对应的控制时序。 

下面提供一个比较标准的控制以作参考。实际的 power/standby 时序，最好参考 sensor 的

datesheet 说明。 

static int sensor_power(struct v4l2_subdev *sd, int on) 

{ 

 struct csi_dev *dev=(struct csi_dev *)dev_get_drvdata(sd->v4l2_dev->dev); 

 struct sensor_info *info = to_state(sd); 

 char csi_stby_str[32],csi_power_str[32],csi_reset_str[32]; 

  

 if(info->ccm_info->iocfg == 0) { 

  strcpy(csi_stby_str,"csi_stby"); 

  strcpy(csi_power_str,"csi_power_en"); 

  strcpy(csi_reset_str,"csi_reset"); 

 } else if(info->ccm_info->iocfg == 1) { 

   strcpy(csi_stby_str,"csi_stby_b"); 

   strcpy(csi_power_str,"csi_power_en_b"); 

   strcpy(csi_reset_str,"csi_reset_b"); 

 } 

   

  switch(on) 

 { 

  case CSI_SUBDEV_STBY_ON: 

   csi_dev_dbg("CSI_SUBDEV_STBY_ON\n"); 

   //reset off io 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_OFF,csi_reset_str); 

   msleep(10); 

   //active mclk before stadby in 

   clk_enable(dev->csi_module_clk); 

   msleep(100); 

   //standby on io 
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Sensor_win_size[] content is set according to the actual applicable resolution. Width and height settings must be the same as regs data. Generally speaking, it must be realized to use VGA resolution when previewing. Other resolutions that aren’t used should be annotated.
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3.2.8 Camera Power Standby controlSensor_power port is to realize the sequential control of the four orders like CSI_SUBDEV_STBY_ON, CSI_SUBDEV_STBY_OFF, CSI_SUBDEV_PWR_ON, CSI_SUBDEV_PWR_OFF. Below is a specific example to illustrate. It is better to refer to sensor datasheet for the actual power/standby sequential control.
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   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_STBY_ON,csi_stby_str); 

   msleep(100); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_STBY_OFF,csi_stby_str); 

   msleep(100); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_STBY_ON,csi_stby_str); 

   msleep(100); 

   //inactive mclk after stadby in 

   clk_disable(dev->csi_module_clk); 

   //reset on 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_ON,csi_reset_str); 

   msleep(10); 

   break; 

  case CSI_SUBDEV_STBY_OFF: 

   csi_dev_dbg("CSI_SUBDEV_STBY_OFF\n"); 

   //active mclk before stadby out 

   clk_enable(dev->csi_module_clk); 

   msleep(10); 

   //reset off io 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_OFF,csi_reset_str); 

   msleep(10); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_ON,csi_reset_str); 

   msleep(100); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_OFF,csi_reset_str); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_STBY_OFF,csi_stby_str); 

   msleep(10); 

   break; 

  case CSI_SUBDEV_PWR_ON: 

   csi_dev_dbg("CSI_SUBDEV_PWR_ON\n"); 

   //inactive mclk before power on 

   clk_disable(dev->csi_module_clk); 

   //power on reset 

   gpio_set_one_pin_io_status(dev->csi_pin_hd,1,csi_stby_str);//set the gpio to 

output 

   gpio_set_one_pin_io_status(dev->csi_pin_hd,1,csi_reset_str);//set the gpio to 

output 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_STBY_ON,csi_stby_str); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_ON,csi_reset_str); 

   msleep(1); 

   //power supply 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_PWR_ON,csi_power_str); 

   msleep(10); 

   if(dev->dvdd) { 

    regulator_enable(dev->dvdd); 

    msleep(10); 
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   } 

   if(dev->avdd) { 

    regulator_enable(dev->avdd); 

    msleep(10); 

   } 

   if(dev->iovdd) { 

    regulator_enable(dev->iovdd); 

    msleep(10); 

   } 

   //active mclk before power on 

   clk_enable(dev->csi_module_clk); 

   //reset after power on 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_OFF,csi_reset_str); 

   msleep(10); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_ON,csi_reset_str); 

   msleep(100); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_OFF,csi_reset_str); 

   msleep(100); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_STBY_OFF,csi_stby_str); 

   msleep(10); 

   break; 

    

  case CSI_SUBDEV_PWR_OFF: 

   csi_dev_dbg("CSI_SUBDEV_PWR_OFF\n"); 

   //power supply off 

   if(dev->iovdd) { 

    regulator_disable(dev->iovdd); 

    msleep(10); 

   } 

   if(dev->avdd) { 

    regulator_disable(dev->avdd); 

    msleep(10); 

   } 

   if(dev->dvdd) { 

    regulator_disable(dev->dvdd); 

    msleep(10);  

   } 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_PWR_OFF,csi_power_str); 

   msleep(10); 

    

   //inactive mclk after power off 

   clk_disable(dev->csi_module_clk); 

    

   //set the io to hi-z 
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   gpio_set_one_pin_io_status(dev->csi_pin_hd,0,csi_reset_str);//set the gpio to input

   gpio_set_one_pin_io_status(dev->csi_pin_hd,0,csi_stby_str);//set the gpio to input 

   break; 

  default: 

   return -EINVAL; 

 }   

 return 0; 

} 

其中，开始对 info->ccm_info->iocfg 的判断，是为了两个 sensor 共用到一个 CSI 接口上，分

别使用不同的 IO 控制的判断。以下是造 power on/off,standby on/off 所用到的一些函数。 

gpio_set_one_pin_io_status()  //设置某个 IO 的 input 或 output 状态 

gpio_write_one_pin_value()   //设置某个 IO output 高电平或低电平 

clk_enable()               //enable mclk, mclk 从 csi_mclk pin 放出来 

clk_disable()               //disable mclk, mclk 变成低电平 

regulator_enable()           //enable 对应的 pmu ldo 

regulator_disable()           //disable 对应的 pmu ldo 

特别需要注意的是，如果两个 sensor 共用到一个 CSI 接口上，实现 CSI_SUBDEV_STBY_ON

时，需要将对应的 sensor 的 IO 设置为高阻状态。否则，在切换到另外一个 sensor 时，sensor

的输出信号会被拉住，导致拍摄的图像黑屏或花屏。 

 

3.2.9. Camera Reset 控制 
sensor_reset 接 口 主 要 实 现 CSI_SUBDEV_RST_OFF ， CSI_SUBDEV_RST_ON ，

CSI_SUBDEV_RST_PUL 等 3 个命令对应的控制。下面提供一个比较标准的 reset io 的控制 

static int sensor_reset(struct v4l2_subdev *sd, u32 val) 

{ 

 struct csi_dev *dev=(struct csi_dev *)dev_get_drvdata(sd->v4l2_dev->dev); 

 struct sensor_info *info = to_state(sd); 

 char csi_reset_str[32]; 

   

 if(info->ccm_info->iocfg == 0) { 

  strcpy(csi_reset_str,"csi_reset"); 

 } else if(info->ccm_info->iocfg == 1) { 

   strcpy(csi_reset_str,"csi_reset_b"); 

 } 

  

 switch(val) 

 { 

  case CSI_SUBDEV_RST_OFF: 

   csi_dev_dbg("CSI_SUBDEV_RST_OFF\n"); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_OFF,csi_reset_str); 

   msleep(10); 

   break; 

  case CSI_SUBDEV_RST_ON: 

   csi_dev_dbg("CSI_SUBDEV_RST_ON\n"); 
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Among above introduction, it is firstly to identify info->ccm_info->iocfg in order to let two sensors can connect to one CSI port and control it by the different IO. Below are several functions to use to create power on/off, standby on/off.Gpio_set_one_pin_io_status()// set the input or output status of some IOGpio_write_one_pin_value()//set the high electrical level or low electrical level of some IO outputClk_enable() // enable mclk, mclk would be released from csi_mclk pinClk_disable() // disable mclk, mclk become low electrical levelRegulartor_enable() // the pmu ldo of the related enableRegulator_disable() // the pmu ldo of the related disableCautions, the related sensor IO should be set t the high resister status when two sensors connect to one CSI port and realize the CSI_SUBDEV_STBY_ON function. Otherwise, the sensor output signal would be held when shifting to another sensor, which could lead to the image black screen or blurred screen.
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3.2. 9Camera Reset controlSensor_Reset port is applied to realize the control function of three major orders like CSI_SUBDEV_RST_OFF, CSI_SUBDEV_Rst_on, CSI_SUBDEV_RST_PUL. Below is the standard rest io control example.
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   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_ON,csi_reset_str); 

   msleep(10); 

   break; 

  case CSI_SUBDEV_RST_PUL: 

   csi_dev_dbg("CSI_SUBDEV_RST_PUL\n"); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_OFF,csi_reset_str); 

   msleep(10); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_ON,csi_reset_str); 

   msleep(100); 

   gpio_write_one_pin_value(dev->csi_pin_hd,CSI_RST_OFF,csi_reset_str); 

   msleep(10); 

   break; 

  default: 

   return -EINVAL; 

 }  

 return 0; 

} 

同样地，其中，开始对 info->ccm_info->iocfg 的判断，是为了两个 sensor 共用到一个 CSI

接口上，分别使用不同的 IO 控制的判断。 

 

3.2.10. sensor_detect 修改 
sensor_detect 主要实现从 camera sensor 读取 id，与目标 id 比较。 

以下是 gt2005.c 的例子，从 0x0000 寄存器器读取 id，与 0x51 比较。 

最终的实现需要根据实际的 camera 修改。 

static int sensor_detect(struct v4l2_subdev *sd) 

{ 

 int ret; 

 struct regval_list regs; 

  

 regs.reg_num[0] = 0x00; 

 regs.reg_num[1] = 0x00; 

 ret = sensor_read(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_read err at sensor_detect!\n"); 

  return ret; 

 } 

 

 if(regs.value[0] != 0x51) 

  return -ENODEV;  

 return 0; 

} 

 

3.2.11. sensor_s_hflip 修改 
sensor_s_hflip 主要实现从 camera sensor 读取 hflip 的 enable 位，根据需要设置 camera 
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At the same time, it is firstly to identify info->ccm_info->iocfg in order to use the different IO control to identify when two sensors share one CSI port.
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3.2.10. Sensor_detect modificationThe main purpose of sensor_Detect is to read id from camera sensor and compare with target id.Below is the example of gt2005.c, sensor detect read id from 0x0000 register and compare with 0x51The final implementation would be revised according to the actual camera.
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3.2.11. sensor_s_hflip modificationSensor_s_hflip is to read enable position of hflip from camera sensor, and set camera sensor hflip enable or disable according to the actual demandBelow is the example of gt2005.c, read the data form 0x0101,set the related bit0 of enable or disable according to hflip,and modify the camera register according to the actual demand.
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sensor hflip enable 或 disable。 

以下为 gt2005.c 的例子，从 0x0101 读取值，根据 hflip 的 enable 或 disable 来设置对应的 bit0。 

最终的实现需要根据实际 camera 的寄存器去修改。 

static int sensor_s_hflip(struct v4l2_subdev *sd, int value) 

{ 

 int ret; 

 struct sensor_info *info = to_state(sd); 

 struct regval_list regs; 

  

 regs.reg_num[0] = 0x01; 

 regs.reg_num[1] = 0x01; 

 ret = sensor_read(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_read err at sensor_s_hflip!\n"); 

  return ret; 

 } 

  

 switch (value) { 

  case 0: 

    regs.value[0] &= 0xfe; 

   break; 

  case 1: 

   regs.value[0] |= 0x01; 

   break; 

  default: 

   return -EINVAL; 

 } 

 ret = sensor_write(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_write err at sensor_s_hflip!\n"); 

  return ret; 

 } 

  

 msleep(100); 

  

 info->hflip = value; 

 return 0; 

} 

 

3.2.12. sensor_g_hflip 修改 
sensor_g_hflip 主要实现从 camera sensor 读取 hflip 的 enable 位，返回给上层。 

以下为 gt2005.c 的例子，从 0x0101 读取值，根据 bit0 对应的 hflip 返回 enable 或 disable。 

最终的实现需要根据实际 camera 的寄存器去修改。 

static int sensor_g_hflip(struct v4l2_subdev *sd, __s32 *value) 
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3.2.12 Sensor_g_hflip modificationSensor_g_hflip is used to read the enable postion of hflip from camera sensor and get back to upper layer.Below is the example based on gt2005.c, read the data from 0x0101, get back to enable or disable to the related hflip according to bit0 and modify the camera register according to the actual demand.
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{ 

 int ret; 

 struct sensor_info *info = to_state(sd); 

 struct regval_list regs; 

  

 regs.reg_num[0] = 0x01; 

 regs.reg_num[1] = 0x01; 

 ret = sensor_read(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_read err at sensor_g_hflip!\n"); 

  return ret; 

 } 

  

 regs.value[0] &= (1<<0); 

 regs.value[0] = regs.value[0]>>0;  //0x0101 bit0 is mirror 

   

 *value = regs.value[0]; 

 

 info->hflip = *value; 

 return 0; 

} 

 

3.2.13. sensor_s_vflip 修改 
sensor_s_vflip 主要实现从 camera sensor 读取 vflip 的 enable 位，根据需要设置 camera 

sensor vflip enable 或 disable。 

以下为 gt2005.c 的例子，从 0x0101 读取值，根据 hflip 的 enable 或 disable 来设置对应的 bit1。 

最终的实现需要根据实际 camera 的寄存器去修改。 

static int sensor_s_vflip(struct v4l2_subdev *sd, int value) 

{ 

 int ret; 

 struct sensor_info *info = to_state(sd); 

 struct regval_list regs; 

  

 regs.reg_num[0] = 0x01; 

 regs.reg_num[1] = 0x01; 

 ret = sensor_read(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_read err at sensor_s_vflip!\n"); 

  return ret; 

 } 

  

 switch (value) { 

  case 0: 

    regs.value[0] &= 0xfd; 
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3.2.13. Sensor_s_vflip modificationSensor_S_vflip is to read the enable postion of vflip from camera sensor and set the camera sensor vflip enable or disable.Below is the example based on gt2005.c, read the data from 0x0101, set the related bit1 of enable or disable according to hflip and modify the camera register according to the actual demand.
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   break; 

  case 1: 

   regs.value[0] |= 0x02; 

   break; 

  default: 

   return -EINVAL; 

 } 

 ret = sensor_write(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_write err at sensor_s_vflip!\n"); 

  return ret; 

 } 

  

 msleep(100); 

  

 info->vflip = value; 

 return 0; 

} 

 

3.2.14. sensor_g_vflip 修改 
sensor_g_vflip 主要实现从 camera sensor 读取 vflip 的 enable 位，返回给上层。 

以下为 gt2005.c 的例子，从 0x0101 读取值，根据 bit1 对应的 vflip 返回 enable 或 disable。 

最终的实现需要根据实际 camera 的寄存器去修改。 

static int sensor_g_vflip(struct v4l2_subdev *sd, __s32 *value) 

{ 

 int ret; 

 struct sensor_info *info = to_state(sd); 

 struct regval_list regs; 

  

 regs.reg_num[0] = 0x01; 

 regs.reg_num[1] = 0x01; 

 ret = sensor_read(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_read err at sensor_g_vflip!\n"); 

  return ret; 

 } 

  

 regs.value[0] &= (1<<1); 

 regs.value[0] = regs.value[0]>>1;  //0x0101 bit1 is upsidedown 

   

 *value = regs.value[0]; 

 

 info->vflip = *value; 

 return 0; 
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3.2.14. Sensor_g_vflip modificationSensor_g_vflip is to read the enable position of vflip from camera sensor and get back to the upper layer.Below is the example based on gt2005.c, read the data from 0x0101, get back to enable or disable of the related vflip according to bit1 and modify the camera register according to the actual demand.
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} 

 

3.2.15. sensor_s_autowb 修改 
sensor_s_autowb 主要实现读取 camera sensor 的 AWB 自动白平衡的 enable 位，根据上

层设置的值，回写 AWB，设置为 enable 或 disable. 

以 gt2005.c 为例，从 0x031a 读取值，根据上层设置 bit7 对应的 AWB enable 或 disable。 

最终的实现需要根据实际 camera 的寄存器去修改。 

static int sensor_s_autowb(struct v4l2_subdev *sd, int value) 

{ 

 int ret; 

 struct sensor_info *info = to_state(sd); 

 struct regval_list regs; 

  

 regs.reg_num[0] = 0x03; 

 regs.reg_num[1] = 0x1a; 

 ret = sensor_read(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_read err at sensor_s_autowb!\n"); 

  return ret; 

 } 

 

 switch(value) { 

 case 0: 

  regs.value[0] &= 0x7f; 

  break; 

 case 1: 

  regs.value[0] |= 0x80; 

  break; 

 default: 

  break; 

 }  

 ret = sensor_write(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_write err at sensor_s_autowb!\n"); 

  return ret; 

 } 

  

 msleep(10); 

  

 info->autowb = value; 

 return 0; 

} 

 

3.2.16. sensor_g_autowb 修改 
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3.2.15. Sensor_S_autowb modificationSensor_S_autowb is to read AWB automatic white balance enable postion of camera sensor, write back AWB according to the set data from the upper layer and set it as enable or disable.Below is the example based on gt2005.c, read the data from 0x031a, set AWB enable or disable of related bit7 according to the upper layer and modify the camera register according to the actual demand. 
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modification
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sensor_g_autowb 主要实现从 camera sensor 读取 AWB 自动白平衡的 enable 位，返回给

上层。 

以下为 gt2005.c 的例子，从 0x031a 读取值，根据 bit7 对应的 AWB 返回 enable 或 disable。 

最终的实现需要根据实际 camera 的寄存器去修改。 

static int sensor_g_autowb(struct v4l2_subdev *sd, int *value) 

{ 

 int ret; 

 struct sensor_info *info = to_state(sd); 

 struct regval_list regs; 

  

 regs.reg_num[0] = 0x03; 

 regs.reg_num[1] = 0x1a; 

 ret = sensor_read(sd, regs.reg_num, regs.value); 

 if (ret < 0) { 

  csi_dev_err("sensor_read err at sensor_g_autowb!\n"); 

  return ret; 

 } 

 

 regs.value[0] &= (1<<7); 

 regs.value[0] = regs.value[0]>>7;  //0x031a bit7 is awb enable 

   

 *value = regs.value[0]; 

 info->autowb = *value; 

  

 return 0; 

} 

 

3.2.17. 其他可作的修改 
若一些非必须的功能需要实现的话，也可对下列函数进行修改。 

sensor_g_autogain //自动增益 enable/disalbe 

sensor_s_autogain 

sensor_g_autoexp //自动曝光 enable/disable 

sensor_s_autoexp 

sensor_g_hue   //色调调整 

sensor_s_hue 

sensor_g_gain  //增益值 

sensor_s_gain 

sensor_g_flash_mode  //闪光灯模式 

sensor_s_flash_mode 

sensor_g_parm    //目前只做调节帧率用 

sensor_s_parm 

 

3.2.18. 一般不进行修改的函数 
sensor_read 
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Sensor_g_autowb is to read AWB automatic white balance enable postion from camera sensor and get back to upper layer.Below is the example based on gt2005.c, read the data from 0x031a, get back to enable or disable of the related AWB according to bit7 and modify the camera register according to the actual demand. 

zhouzan
矩形

zhouzan
打字机
3.2.17. Other modificationsThe below functions are available for the modifications of other unnecessary function implementationsSensor_g_autogain // automatic gain enable/disableSensor_s_autogainSensor_g_autoexp// automatic exposure enable/disableSensor_s_autoexpSensor_s_hue// hue adjustment Sensor_s_hueSensor_g_gain// gain figureSensor_s_gainSensor_g_flash_mode // flash light modeSensor_s_flash_modeSensor_g_parm// fram rate adjustment Sensor_s_parm
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3.2.18. The functions without modification 
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sensor_write 

sensor_write_array 

sensor_init 

sensor_ioctl 

sensor_enum_fmt 

sensor_try_fmt_internal 

sensor_try_fmt 

sensor_s_fmt 

sensor_g_brightness 

sensor_s_brightness 

sensor_g_contrast 

sensor_s_contrast 

sensor_g_saturation 

sensor_s_saturation 

sensor_g_exp 

sensor_s_exp 

sensor_g_wb 

sensor_s_wb 

sensor_g_colorfx 

sensor_s_colorfx 

sensor_g_ctrl 

sensor_s_ctrl 

3.3. CSI 驱动配置说明 

3.3.1. linux 层配置 
3.3.1.1. 修改 Kconfig 

修改 sun4i_csi 目录下的 Kconfig 文件，增加新增 camera 的编译开关 

以 gt2005 为例 

config CSI_GT2005 

 tristate "GalaxyCore GT2005 2M sensor support" 

 depends on I2C && VIDEO_V4L2 

 select CSI_DEV_SEL 

 ---help--- 

   This is a Video4Linux2 sensor-level driver for the GalaxyCore 

   GT2005 2M camera. 

 

3.3.1.2. 修改 Makefile 

修改 sun4i_csi/device 目录下的 Makefile 文件，增加对新增 camera 的编译 

以 gt2005 为例，注意编译的开关需要与上面 Kconfig 的一致 

 

obj-$(CONFIG_CSI_GT2005)     += gt2005.o 

 

3.3.1.3. 通过 menuconfig 配置驱动 
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3.3 CSI driving configuration introduction3.3.1. Linux lay configuration  3.3.1.1. modify Kconfig         Modifying the Kconfig file under sun4i_csi content and add camera compiling swift.         Take gt2005 for example.
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3.3.1.2. Modifying MakefileModifying the Makefile under sun4i_csi/device content and add the camera compiling functionTake gt2005 for example, the compiling switch should be the same as the Kconfig as above stated.
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在 linux-3.0 目录下，敲 make ARCH=arm menuconfig 

进去后，按照下列提示选择 

Device Drivers --->Multimedia support ---> 

保证 Video For Linux 选中 

然后选择 CSI Driver Config for sun4i---> 

进去后，选择相应的摄像头模组，并编译成 module 形式 

保存后退出 

 

3.3.2. sys_config1.fex 文件配置 
配置项中名字所有后缀带_b 的表示两个摄像头同时连接到一个 CSI 时的副摄像头，不带后

缀的为主摄像头 

配置项 配置项含义 

csi_used =xx 是否使用 csi0 

csi_mode=xx 配置 csi 接收 buffer 的模式： 

0: 一个 CSI 接收对应一个 buffer 

1：两个 CSI 接收内容拼接成一个 buffer 

csi_dev_qty=xx 配置 csi 目前连接的器件数量,目前只能配置

为 1 或 2 

csi_stby_mode=xx 配置 standby 时的电源状态 

0：standby 时不关电源 

1：standby 时关掉电源 

csi_mname=”” 

 

csi_mname_b=”” 

csi0 使用的模组名称，需要与驱动匹配，可

以查看驱动目录里面的 readme 目前有 

ov7670 ， gc0308 ， gt2005 ，

hi704,sp0338,mt9m112,gc0307,mt9m113, 

mt9d112,hi253,ov5640 可选 

csi_twi_id =xx 

csi_twi_id_b =xx 

csi0 使用的 IIC 

csi_twi_addr=xx 

csi_twi_addr_b=xx 

csi0 使用的模组的 IIC 地址，可以查看驱动目

录里面的 readme 

csi_if=xx 

csi_if_b=xx 

配置目前使用模组的接口时序： 

0:8bit 数据线，带 Hsync,Vsync 

1:16bit 数据线，带 Hsync,Vsync 

2:24bit 数据线，带 Hsync,Vsync 

3:8bit 数据线,BT656 内嵌同步,单通道 

4:8bit 数据线,BT656 内嵌同步,双通道 

5:8bit 数据线,BT656 内嵌同步,四通道 

csi_vflip=xx 

csi_vflip_b=xx 

配置 csi 接收图像默认情况下，上下颠倒情

况： 

0：正常 

1：上下颠倒 

csi_hflip=xx 

csi_hflip_b=xx 

配置 csi 接收图像默认情况下，左右颠倒情

况： 
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3.3.1.3. Configuring drive through memuconfigUnder linux-3.0 content, press make ARCH=arm menuconfigEnter into and choose per below descriptionDevice Drivers-Multimedia support-Make sure to choose Video For LinuxThen choose CSI Driver Config for sun4i-Enter into and choose the related camera module pattern and compile it to module formatSave it and withdraw. 
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3.3.2. sys_config1.fex file configurationIn the configuration items, if the name with suffix _b means the sub-camera when two cameras connect to one CSI, the camera without suffix is the main camera.
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configuration item
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Configuration meaning

zhouzan
打字机
whether csi0 is used or not
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set csi can receive buffer mode:receive one buffer                                               1: two CSI receive the content and     compile to one buffer
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set the component quantity of csi connection, the current set is 1 or 2
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set the battery status when it is standby status                                0: no power off when standby                                                  1: power off when standby

zhouzan
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module pattern name of csi0 usage, it should be matched with drive and check thereadme in the drive content, it has ov7670,gc0308,gt2005,hi704,sp0338,mt9m112,gc0307,mt9m113,mt9d112,hi253,ov5640 for the options at present.
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IIC of  csi0 usage
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IIC address of csi0 module pattern, it can check the readme in the drive content
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set the port timing sequence of current module pattern:                   0:8 bit data line with Hsync, Vsync                                         1:16 bit data line with Hsync, VsyncVsync                                              3:8 bit data line with BT656 embedded synchronous function, single channel;4:8 bit data line with BT656 embedded synchronous function, dual channel;5:8 bit data line with BT656 embedded synchronous function, four channel;
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set csi receive image in the default way and perversion up and down:0: normalperversion

zhouzan
打字机
set csi receive image in the default way and perversion right and left0: normal perversion
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0：正常 

1：左右颠倒 

csi_iovdd = “” 

csi_iovdd_b=”” 

csi_avdd = “”  

csi_avdd_b = “” 

csi_dvdd = “” 

csi_dvdd_b = “” 

摄像头模组的 IO，Analog 和 Core 供电电源

如果从 AXP20 的 LDO3 供电的话，则 

填“axp20_pll”，如果从 AXP20 的 LDO4 供电

的话，则填“axp20_hdmi”,若不是从 AXP20

来的电源，则填“” 

csi_flash_pol=xx 

csi_flash_pol_b=xx 

若摄像头有控制闪光灯的 IO，这个参数可以

控制闪光灯有效的 IO 极性 

0: IO 拉低时，闪光灯亮 

1: IO 拉高时，闪光灯亮 

  

csi_pck＝xx 模组送给 csi0 的 clock GPIO 配置 

csi_ck=xx csi0 送给模组的 clock GPIO 配置 

csi_hsync=xx 模组送给 csi0 的行同步信号 GPIO 配置 

csi_vsync=xx 模组送给 csi0 的帧同步信号 GPIO 配置 

csi_d0=xx 

… 

csi_d15=xx 

模组送给 csi0 的 8bit/16bit 数据 GPIO 配置 

csi_reset=xx 

csi_reset_b=xx 

控制模组的 reset的GPIO配置，默认值为 reset

有效（高或低有效需要取决于模组） 

csi_power_en=xx 

csi_power_en_b=xx 

控制模组的电源的 GPIO 配置，一般默认值

有有效（高） 

csi_stby=xx 

csi_stby_b=xx 

控制模组的 standby 的 GPIO 配置，默认值为

standby 有效（高或低有效需要取决于模组）

csi_af_en=xx 

csi_af_en_b=xx 

控制模组的 AF 电源 

 

举例： 

一个 CSI 接一个摄像头 

[csi0_para] 

csi_used                 = 1 

csi_mode                = 0 

csi_dev_qty              = 1 

csi_stby_mode            = 1 

 

csi_mname                = "gt2005" 

csi_twi_id               = 1 

csi_twi_addr             = 0x78 

csi_if                   = 0 

csi_vflip                = 1 

csi_hflip                = 1 
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the IO of camera module pattern, the operator should fill "axp20_pll" if Analog and Core power is supplied from LDO3 of AXP20, if the power is supplied from LD04 of AXP20, it should fill "axp20_hdmi", it the power isn't supplied from AXP20, it should be filled""
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if the camera has the IO that controls flash light, and this parameter can control the valid IO polarity of flashlight                   0: IO is low, the flashlight is light              1: IO is high, the flashlight is light
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module pattern sends clock GPIO configuraiton of csi0
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csi0 sends the clock GPIO configuration of module pattern
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module pattern sends line synchronizing signal GPIO configuration to csi0
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module pattern sends frame synchronizing signal GPIO configuration  to csi0
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module pattern sends 8bit/16bit data GPIO configuration to csi0
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GPIO configuration of reset that controls module pattern, the default figure is reset valid (low or high depends on module pattern)
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GPIO configuration of battery that controls module pattern, the general default figure is valid (high)

zhouzan
打字机
GPIO configuration of standby that controls module pattern, the general default figure is standby valid (low or high depends on module pattern)

zhouzan
打字机
AF power supply that controls module pattern

zhouzan
矩形

zhouzan
打字机
Example:One CSI connects with one camera
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csi_iovdd                = "axp20_pll" 

csi_avdd                 = "axp20_pll" 

csi_dvdd                 = "" 

csi_flash_pol            = 1 

 

csi_mname_b              = "" 

csi_twi_id_b             = 1 

csi_twi_addr_b           = 0x42 

csi_if_b                 = 0 

csi_vflip_b              = 1 

csi_hflip_b              = 1 

csi_iovdd_b              = "" 

csi_avdd_b               = "" 

csi_dvdd_b               = "" 

csi_flash_pol_b          = 1 

 

csi_pck                  = port:PE00<3><default><default><default> 

csi_ck                   = port:PE01<3><default><default><default> 

csi_hsync                = port:PE02<3><default><default><default> 

csi_vsync                = port:PE03<3><default><default><default> 

csi_d0                   = port:PE04<3><default><default><default> 

csi_d1                   = port:PE05<3><default><default><default> 

csi_d2                   = port:PE06<3><default><default><default> 

csi_d3                   = port:PE07<3><default><default><default> 

csi_d4                   = port:PE08<3><default><default><default> 

csi_d5                   = port:PE09<3><default><default><default> 

csi_d6                   = port:PE10<3><default><default><default> 

csi_d7                   = port:PE11<3><default><default><default> 

csi_d8                   =  

csi_d9                   =  

csi_d10                  =  

csi_d11                  =  

csi_d12                  =  

csi_d13                  =  

csi_d14                  =  

csi_d15                  =  

csi_reset                = port:PH13<1><default><default><0> 

csi_power_en             = port:PH16<1><default><default><0> 

csi_stby                 = port:PH18<1><default><default><0> 

csi_flash                =  

csi_af_en                =  

csi_reset_b              =  

csi_power_en_b           =  

csi_stby_b               =  
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csi_flash_b              =  

csi_af_en_b              = 

 

一个 CSI 接两个摄像头 

[csi0_para] 

csi_used                 = 1 

csi_mode                 = 0 

csi_dev_qty              = 2 

csi_stby_mode            = 1 

 

csi_mname                = "gt2005" 

csi_twi_id               = 1 

csi_twi_addr             = 0x78 

csi_if                   = 0 

csi_vflip                = 1 

csi_hflip                = 1 

csi_iovdd                = "axp20_pll" 

csi_avdd                 = "axp20_pll" 

csi_dvdd                 = "" 

csi_flash_pol            = 1 

 

csi_mname_b              = "gc0308" 

csi_twi_id_b             = 1 

csi_twi_addr_b           = 0x42 

csi_if_b                 = 0 

csi_vflip_b              = 1 

csi_hflip_b              = 1 

csi_iovdd_b              = "axp20_pll" 

csi_avdd_b               = "axp20_pll" 

csi_dvdd_b               = "" 

csi_flash_pol_b          = 1 

 

csi_pck                  = port:PE00<3><default><default><default> 

csi_ck                   = port:PE01<3><default><default><default> 

csi_hsync                = port:PE02<3><default><default><default> 

csi_vsync                = port:PE03<3><default><default><default> 

csi_d0                   = port:PE04<3><default><default><default> 

csi_d1                   = port:PE05<3><default><default><default> 

csi_d2                   = port:PE06<3><default><default><default> 

csi_d3                   = port:PE07<3><default><default><default> 

csi_d4                   = port:PE08<3><default><default><default> 

csi_d5                   = port:PE09<3><default><default><default> 

csi_d6                   = port:PE10<3><default><default><default> 

csi_d7                   = port:PE11<3><default><default><default> 

zhouzan
矩形

zhouzan
打字机
One CSI port connects two cameras
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csi_d8                   =  

csi_d9                   =  

csi_d10                  =  

csi_d11                  =  

csi_d12                  =  

csi_d13                  =  

csi_d14                  =  

csi_d15                  =  

csi_reset                = port:PH13<1><default><default><0> 

csi_power_en             = port:PH16<1><default><default><0> 

csi_stby                 = port:PH18<1><default><default><0> 

csi_flash                =  

csi_af_en                =  

csi_reset_b              = port:PH14<1><default><default><0> 

csi_power_en_b           = port:PH16<1><default><default><0> 

csi_stby_b               = port:PH19<1><default><default><0> 

csi_flash_b              =  

csi_af_en_b              = 

 

3.3.3. android 层配置 
以 gt2005 模组连接到 CSI0 接口为例 

1. 确保相关的 ko 文件有拷贝到 android 环境 

相关的 ko 文件包括 video-buf-core.ko, video-dma-contig.ko, sun4i_csi0.ko, gt2005.ko 

2. 确保相关的 ko 文件在 android 环境下的安装顺序 

insmod video-buf-core.ko 

insmod video-dma-contig.ko 

insmod gt2005.ko 

insmod sun4i_csi0.ko 

 

若两个摄像头同时接到一个 CSI，则按如下顺序加载，如 gt2005 和 gc0308 同时挂在

CSI0 上 

insmod video-buf-core.ko 

insmod video-dma-contig.ko 

insmod gt2005.ko 

insmod gc0308.ko 

insmod sun4i_csi0.ko 

 

总之，原则为 camera 模组驱动需要在 sun4i_csi0.ko 前加载 

3. camera.cfg 文件需要配置正确，这个配置请参考其他文档 

 

 

 

zhouzan
矩形

zhouzan
打字机
3.3.3 android level configurationTake gt2005 module pattern’s connection to CIS0 port for example1. Make sure the related ko files are copied to android environmentThe related ko files include video-buf-core.ko, video-dma-contig.ko, sun4i_csi0.ko, gt2005.ko

zhouzan
矩形

zhouzan
打字机
2. Make sure the related ki files installation order under android environment

zhouzan
矩形

zhouzan
打字机
If two cameras share one CSI, the following steps would be loaded, for example, gt2005 andgc0308 are on-hook in CSI0

zhouzan
矩形

zhouzan
打字机
Generally speaking, the loading of camera module drive should prior to sun4i_csi0.ko3. Camera.cfg file should be configured correctly and the developer can refer to other files to configure it.


