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MIPI CSI-2 Products 
Example of Main-Link Usage
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1-Camera

THCV
242A

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera①
= 594Mbps * 4lane * 1.25
= 2.97Gbps

V-by-One HS 1lane

SoC

Case1-3 1080p/60fps/16bit x 1 Camera 

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
236

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera①
2200 x 1125 * 60fps * 16bit
= 2.376Gbps
MIPI CSI-2 : 2.376Gbps /4lane
= 594Mbps/lane
PCLK : 2.376Gbps / 16bit 
= 148.5MHz
V-by-One HS = 148.5MHz / 2 * 40
= 2.97Gbps

V-by-One HS 1lane

SoC
Image
Sensor

Case1-1 1080p/60fps/16bit x 1 Camera (Use THCV236）

CMOS parallel

1080p/60fps
16bit

PCLK=148.5MHz

THCV
242A

MIPI CSIｰ2 4lane

594Mbps/lane THCV
241A

Camera①
V-by-One HS 1lane

SoC

Case1-6 1080p/60fps/16bit x 1 Camera (Distribution2)

V-by-One HS 1lane THCV
242A

MIPI CSIｰ2 4lane

594Mbps/lane

MIPI CSIｰ2 4lane

SoC

THCV
242A

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera①
V-by-One HS 1lane

SoC

Case1-5 1080p/60fps/16bit x 1 Camera (Distribution1)

MIPI CSIｰ2 2lane
(Port1)

1188Mbps/lane

SoC

THCV
242A

MIPI CSIｰ2 4LANE

1188Mbps/LANE

THCV
241A

Camera①

V-by-One HS 2lane

SoC

Case1-4 1080p/120fps/16bit x 1 Camera

MIPI CSIｰ2 4LANE

1188Mbps/LANE

MIPI CSIｰ2 2lane
(Port2)

594Mbps/lane

1188Mbps/lane

= 594Mbps * 4lane * 1.25
= 2.97Gbps

= 594Mbps * 4lane * 1.25
= 2.97Gbps

   1188Mbps * 4lane * 1.25
                2lane
= 2.97Gbps

= 

Distribution Mode

Distribution Mode

CMOS parallel

74.25Mps

THCV
231

V-by-One HS 1lane

SoC

Case1-2 1080p/30fps x 1 Camera (Use THCV231）

THCV
242A

MIPI CSIｰ2 4lane

222.75Mbps/LANE

PCLK = 74.25MHz
V-by-One HS = 74.25MHz  * 40
= 2.97Gbps

= 594Mbps * 4lane * 1.25
= 2.97Gbps

Image
Sensor

Camera①

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

THCV
242A
-P

MIPI CSIｰ2 4lane

1480Mbps/lane

THCV
241A
-P

Camera① SoC

Case1-7 4K2K/60fps/RAW10bit x 1 Camera 

MIPI CSIｰ2 4LANE

1480Mbps/LANE

Image
Sensor

V-by-One HS 2lane

= 
   1480Mbps * 4lane * 1.25
                2lane
= 3.7Gbps
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2-Camera

THCV
242A

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera①
V-by-One HS 1lane

SoC

Camera②
V-by-One HS 1lane

MIPI CSIｰ2 4lane

594Mbps/lane

Case2-1 1080p/60fps/16bit x 2 Camera (Lane Switch)

THCV
242A

THCV
242A

MIPI CSIｰ2 4lane

1188Mbps/lane

MIPI CSIｰ2 4lane

SoC

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

THCV
242A

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera①
V-by-One HS 1lane

SoC

Camera②
V-by-One HS 1lane

Case2-2 1080p/60fps/16bit x 2 Camera (Use THCV242A）

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

THCV
244A

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera①
V-by-One HS 1lane SoC

Camera②
V-by-One HS 1lane

= 594Mbps * 4lane * 1.25
= 2.97Gbps

Case2-3 1080p/60fps/16bit x 2 Camera (Use THCV244）

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

MIPI CSIｰ2 4lane

1188Mbps/lane

THCV
241A

Camera①

Camera②

Case2-5 1080p/120fps/16bit x 2 Camera

MIPI CSIｰ2 4lane

THCV
241A

1188Mbps/lane 1188Mbps/lane

MIPI CSIｰ2 2lane
(Port1)

1188Mbps/lane

MIPI CSIｰ2 2lane
(Port2)

VC0 & 1

V-by-One HS 2lane

V-by-One HS 2lane

Case2-4 Different Resolution

   1188Mbps * 4lane * 1.25
                2lane
= 2.97Gbps/lane

= 

= 594Mbps * 4lane * 1.25
= 2.97Gbps

= 594Mbps * 4lane * 1.25
= 2.97Gbps

1188Mbps/lane

MIPI CSIｰ2 4lane

1188Mbps/lane

Different resolution
THCV
242A

SoC

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera①

1080p/60fps
/16bit

Camera②

720p/60fps
/16bit

MIPI CSIｰ2 4lane

THCV
241A

297Mbps/lane

V-by-One HS 1lane

V-by-One HS 1lane

MIPI CSIｰ2 2lane
(Port1)

1188Mbps/lane

MIPI CSIｰ2 2lane
(Port2)

= 594Mbps * 4lane * 1.25
= 2.97Gbps

= 297Mbps * 4lane * 1.25
= 1.485Gbps

1188Mbps/lane

Different speed Same speed

= 594Mbps * 4lane * 1.25
= 2.97Gbps

= 594Mbps * 4lane * 1.25
= 2.97Gbps

= 594Mbps * 4lane * 1.25
= 2.97Gbps

   1188Mbps * 4lane * 1.25
                2lane
= 2.97Gbps/lane

Image
Sensor

Image
Sensor

THCV
244A
-QP

MIPI CSIｰ2 4lane

1336.5Mbps/lane

SoC

VC0 &1

MIPI CSIｰ2 4lane

668.25Mbps/lane

THCV
241A

Camera①

Camera②

Case2-6 1080p/90fps(30fps x3HDR)/RAW12 x 2 Camera

MIPI CSIｰ2 4lane

THCV
241A

668.25Mbps/lane

V-by-One HS 1lane

V-by-One HS 1lane

668.25Mbps * 4lane * 1.25
= 3.34125Gbps/lane

668.25Mbps * 4lane * 1.25
= 3.34125Gbps/lane

VC0

VC1

VC0

VC1

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor
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3-Camera

THCV
244A

SoC
VC0

VC1

VC2

Case3-1 720p/60fps/16bit x 3 Camera

THCV
244A

SoCCamera①
V-by-One HS 1lane VC0

= 297Mbps * 4lane * 1.25
= 1.485Gbps

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

Camera②

V-by-One HS 1lane VC1

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

Camera③
V-by-One HS 1lane

VC2

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

MIPI CSIｰ2 4lane

Case3-2 1080p/60fps/RAW10 x 3 Camera

Camera①
V-by-One HS 1lane

MIPI CSIｰ2 4lane

THCV
241A

Camera②

V-by-One HS 1lane
MIPI CSIｰ2 4lane

THCV
241A

Camera③
V-by-One HS 1lane

MIPI CSIｰ2 4lane

THCV
241A

= 297Mbps * 4lane * 1.25
= 1.485Gbps

= 297Mbps * 4lane * 1.25
= 1.485Gbps

Image
Sensor

MIPI CSIｰ2 4lane

1113.75Mbps/lane

Case3-3 1080p/60fps/RAW12 x 3 Camera

THCV
244A
-QP

SoCCamera①
V-by-One HS 1lane

VC0 to 2

MIPI CSIｰ2 4lane

445.5Mbps/lane

THCV
241A

Camera②

V-by-One HS 1lane
MIPI CSIｰ2 4lane

455.5Mbps/lane

THCV
241A

Camera③
V-by-One HS 1lane

MIPI CSIｰ2 4lane

455.5Mbps/lane

THCV
241A

= 455.5Mbps * 4lane * 1.25
= 2.2275Gbps

MIPI CSIｰ2 4lane

1336.5Mbps/lane

371.25Mbps/lane

371.25Mbps/lane

371.25Mbps/lane

= 371.25Mbps * 4lane * 1.25
= 1.85625Gbps

= 371.25Mbps * 4lane * 1.25
= 1.85625Gbps

= 371.25Mbps * 4lane * 1.25
= 1.85625Gbps

VC0 to 2

MIPI CSIｰ2 4lane

891Mbps/lane
VC0 to 2

= 455.5Mbps * 4lane * 1.25
= 2.2275Gbps

= 455.5Mbps * 4lane * 1.25
= 2.2275Gbps

VC0

VC1

VC2

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor
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4-Camera

SC:E

THCV
244A

THCV
244A

SoC

VC0

VC1

VC2

VC3

Case4-1 720p/60fps/16bit x 4 Camera

THCV
244A

SoC
Camera①

V-by-One HS 1lane VC0

= 297Mbps * 4lane * 1.25
= 1.485Gbps

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

Camera②

V-by-One HS 1lane VC1

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

Camera③
V-by-One HS 1lane

VC2

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

Camera④

V-by-One HS 1lane
VC3

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

Case4-2 1080p/30fps/16bit x 4 Camera

MIPI CSIｰ2 2lane
(Port1)

1188Mbps/lane

MIPI CSIｰ2 2lane
(Port2)

THCV
244A SoC

Camera①
V-by-One HS 1lane VC0

VC0 & 1

VC2 & 3

= 297Mbps * 4lane * 1.25
= 1.485Gbps

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

1188Mbps/lane

Camera②

V-by-One HS 1lane VC1

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

Camera③
V-by-One HS 1lane

VC2

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

Camera④

V-by-One HS 1lane
VC3

MIPI CSIｰ2 4lane

297Mbps/lane

THCV
241A

MIPI CSIｰ2 4lane

1188Mbps/lane

Case4-3 1080p/60fps/16bit x 4 Camera

Camera①
V-by-One HS 1lane

= 594Mbps * 4lane * 1.25
= 2.97Gbps

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera②

V-by-One HS 1lane
MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera③
V-by-One HS 1lane

MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

Camera④

V-by-One HS 1lane
MIPI CSIｰ2 4lane

594Mbps/lane

THCV
241A

VC0 to 3

VC0

VC1

VC2

VC3

= 594Mbps * 4lane * 1.25
= 2.97Gbps

= 594Mbps * 4lane * 1.25
= 2.97Gbps

= 594Mbps * 4lane * 1.25
= 2.97Gbps

= 297Mbps * 4lane * 1.25
= 1.485Gbps

= 297Mbps * 4lane * 1.25
= 1.485Gbps

= 297Mbps * 4lane * 1.25
= 1.485Gbps

= 297Mbps * 4lane * 1.25
= 1.485Gbps

= 297Mbps * 4lane * 1.25
= 1.485Gbps

= 297Mbps * 4lane * 1.25
= 1.485Gbps

Image
Sensor

MIPI CSIｰ2 4lane

1188Mbps/lane

MIPI CSIｰ2 4lane

1188Mbps/lane

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor

Image
Sensor
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THCV241A(-P)/THCV242A(-P)

Comment

 1 lane 2 lane 4 lane 1 lane 2 lane

1650 750 30 10 371.250 185.625 92.813 0.464063 0.23203

12 445.500 222.750 111.375 0.556875 0.27844
16 594.000 297.000 148.500 0.742500 0.37125
20 742.500 371.250 185.625 0.928125 0.46406
24 891.000 445.500 222.750 1.113750 0.55688

60 8 594.000 297.000 148.500 0.742500 0.37125  *3
10 742.500 371.250 185.625 0.928125 0.46406
12 891.000 445.500 222.750 1.113750 0.55688
16 1188.000 594.000 297.000 1.485000 0.74250
20 1485.000 742.500 371.250 1.856250 0.92813
24 1782.000 891.000 445.500 2.227500 1.11375

120 8 1188.000 594.000 297.000 1.485000 0.74250
10 1485.000 742.500 371.250 1.856250 0.92813
12 1782.000 891.000 445.500 2.227500 1.11375
16 2376.000 1188.000 594.000 2.970000 1.48500
20 2970.000 1485.000 742.500 3.712500 1.85625
24 3564.000 1782.000 891.000 4.455000 2.22750  *4

2200 1125 30 8 594.000 297.000 148.500 0.742500 0.37125  *3

10 742.500 371.250 185.625 0.928125 0.46406
12 891.000 445.500 222.750 1.113750 0.55688
16 1188.000 594.000 297.000 1.485000 0.74250
20 1485.000 742.500 371.250 1.856250 0.92813
24 1782.000 891.000 445.500 2.227500 1.11375

60 8 1188.000 594.000 297.000 1.485000 0.74250
10 1485.000 742.500 371.250 1.856250 0.92813
12 1782.000 891.000 445.500 2.227500 1.11375
16 2376.000 1188.000 594.000 2.970000 1.48500
20 2970.000 1485.000 742.500 3.712500 1.85625
24 3564.000 1782.000 891.000 4.455000 2.22750  *4

120 8 2376.000 1188.000 594.000 2.970000 1.48500
10 2970.000 1485.000 742.500 3.712500 1.85625
12 3564.000 1782.000 891.000 4.455000 2.22750
16 4752.000 2376.000 1188.000 5.940000 2.97000

available
only -P available
not available*4 : V-by-One® HS can be used in only 2-lane.

HD
1280x720

(720p)

 *3

FHD
1920x1080

(1080p)

 *4

*1 : MIPI CSI-2 Data Rate = H-Total x V-Total x Frame Rate x Data Bit / # of Lanes

*2 : V-by-One® HS Data Rate = Total MIPI CSI-2 Data Rate x 1.25 / # of Lanes
*3 : V-by-One® HS can be used in only 1-lane.

Resolution H-Total V-Total Frame
Rate
[fps]

Data
Bit
[bit]

MIPI CSI-2 Data Rate [Mbps]     *1 V-by-One® HS Data Rate [Gbps]  *2

(Range : 80Mbps to 1200Mbps) (Range : 0.400Gbps to 4.0Gbps)

SC:E
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THCV241A(-P)/THCV242A(-P)

Comment

 1 lane 2 lane 4 lane 1 lane 2 lane

3300 1500 30 8 1188.000 594.000 297.000 1.485000 0.74250

10 1485.000 742.500 371.250 1.856250 0.92813

12 1782.000 891.000 445.500 2.227500 1.11375

16 2376.000 1188.000 594.000 2.970000 1.48500

20 2970.000 1485.000 742.500 3.712500 1.85625

24 3564.000 1782.000 891.000 4.455000 2.22750  *4

60 8 2376.000 1188.000 594.000 2.970000 1.48500

10 2970.000 1485.000 742.500 3.712500 1.85625

12 3564.000 1782.000 891.000 4.455000 2.22750  *4

16 4752.000 2376.000 1188.000 5.940000 2.97000

120 8 4752.000 2376.000 1188.000 5.940000 2.97000

10 5940.000 2970.000 1485.000 7.425000 3.71250  *5

4400 2250 30 8 2376.000 1188.000 594.000 2.970000 1.48500
10 2970.000 1485.000 742.500 3.712500 1.85625
12 3564.000 1782.000 891.000 4.455000 2.22750  *4
16 4752.000 2376.000 1188.000 5.940000 2.97000

60 8 4752.000 2376.000 1188.000 5.940000 2.97000
10 5940.000 2970.000 1485.000 7.425000 3.71250  *5

available
only -P available
not available

WQHD
2560x1440

(1440p)
(3.7M)

Resolution H-Total V-Total Frame
Rate
[fps]

Data
Bit
[bit]

MIPI CSI-2 Data Rate [Mbps]     *1 V-by-One® HS Data Rate [Gbps]  *2

(Range : 80Mbps to 1200Mbps) (Range : 0.400Gbps to 4.0Gbps)

UHD
3840x2160

(4K2K)

*1 : MIPI CSI-2 Data Rate = H-Total x V-Total x Frame Rate x Data Bit / # of Lanes

*2 : V-by-One® HS Data Rate = Total MIPI CSI-2 Data Rate x 1.25 / # of Lanes
*3 : V-by-One® HS can be used in only 1-lane.
*4 : V-by-One® HS can be used in only 2-lane.
*5 : Only THCV241A-P/242-P support

SC:E
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THCV243/THCV242A

V-by-One® HS Data Rate [Gbps]  *2 Comment

(Range : 0.400Gbps to 4.0Gbps)
 1 lane 2 lane 4 lane 1 lane

1650 750 30 10 371.250 185.625 92.813 0.464063

12 445.500 222.750 111.375 0.556875
16 594.000 297.000 148.500 0.742500
20 742.500 371.250 185.625 0.928125
24 891.000 445.500 222.750 1.113750

60 8 594.000 297.000 148.500 0.742500
10 742.500 371.250 185.625 0.928125
12 891.000 445.500 222.750 1.113750
16 1188.000 594.000 297.000 1.485000
20 1485.000 742.500 371.250 1.856250
24 1782.000 891.000 445.500 2.227500

120 8 1188.000 594.000 297.000 1.485000
10 1485.000 742.500 371.250 1.856250
12 1782.000 891.000 445.500 2.227500
16 2376.000 1188.000 594.000 2.970000
20 2970.000 1485.000 742.500 3.712500

2200 1125 30 8 594.000 297.000 148.500 0.742500
10 742.500 371.250 185.625 0.928125
12 891.000 445.500 222.750 1.113750
16 1188.000 594.000 297.000 1.485000
20 1485.000 742.500 371.250 1.856250

60 8 1188.000 594.000 297.000 1.485000
10 1485.000 742.500 371.250 1.856250
12 1782.000 891.000 445.500 2.227500
16 2376.000 1188.000 594.000 2.970000
20 2970.000 1485.000 742.500 3.712500

120 8 2376.000 1188.000 594.000 2.970000
10 2970.000 1485.000 742.500 3.712500
12 3564.000 1782.000 891.000 4.455000

available
not available

*1 : MIPI CSI-2 Data Rate = H-Total x V-Total x Frame Rate x Data Bit / # of Lanes

*2 : V-by-One® HS Data Rate = Total MIPI CSI-2 Data Rate x 1.25 

Resolution H-Total V-Total Frame
Rate
[fps]

Data
Bit
[bit]

MIPI CSI-2 Data Rate [Mbps]     *1

(Range : 80Mbps to 1200Mbps)

HD
1280x720

(720p)

FHD
1920x1080

(1080p)

SC:E
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THCV243/THCV242A

V-by-One® HS Data Rate [Gbps]  *2 Comment

(Range : 0.400Gbps to 4.0Gbps)
 1 lane 2 lane 4 lane 1 lane

3300 1500 30 8 1188.000 594.000 297.000 1.485000

10 1485.000 742.500 371.250 1.856250

12 1782.000 891.000 445.500 2.227500

16 2376.000 1188.000 594.000 2.970000

20 2970.000 1485.000 742.500 3.712500

60 8 2376.000 1188.000 594.000 2.970000

10 2970.000 1485.000 742.500 3.712500

12 3564.000 1782.000 891.000 4.455000

4400 2250 30 8 2376.000 1188.000 594.000 2.970000
10 2970.000 1485.000 742.500 3.712500

available
not available

*1 : MIPI CSI-2 Data Rate = H-Total x V-Total x Frame Rate x Data Bit / # of Lanes

*2 : V-by-One® HS Data Rate = Total MIPI CSI-2 Data Rate x 1.25 

WQHD
2560x1440

(1440p)
(3.7M)

4K2K
3840x2160

Resolution H-Total V-Total Frame
Rate
[fps]

Data
Bit
[bit]

MIPI CSI-2 Data Rate [Mbps]     *1

(Range : 80Mbps to 1200Mbps)

SC:E
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THCV241A/THCV236

Multiplied V-by-One® HS Data Rate [Gbps] THCV236 Output PCLK [MHz] Comment

(Range : 0.600Gbps to 4.0Gbps) (Range : 6MHz to 160MHz)

1 lane 2 lane 4 lane *3 *2

1650 750 30 8 297.000 148.500 74.250

10 371.250 185.625 92.813

12 445.500 222.750 111.375

16 594.000 297.000 148.500

20 742.500 371.250 185.625

24 891.000 445.500 222.750

60 8 594.000 297.000 148.500

10 742.500 371.250 185.625

12 891.000 445.500 222.750

16 1188.000 594.000 297.000

20 1485.000 742.500 371.250

24 1782.000 891.000 445.500

120 8 1188.000 594.000 297.000

10 1485.000 742.500 371.250

12 1782.000 891.000 445.500

16 2376.000 1188.000 594.000

2200 1125 30 8 594.000 297.000 148.500

10 742.500 371.250 185.625

12 891.000 445.500 222.750

16 1188.000 594.000 297.000

20 1485.000 742.500 371.250

24 1782.000 891.000 445.500

60 8 1188.000 594.000 297.000

10 1485.000 742.500 371.250

12 1782.000 891.000 445.500

16 2376.000 1188.000 594.000

3300 1500 30 8 1188.000 594.000 297.000

10 1485.000 742.500 371.250

12 1782.000 891.000 445.500

16 2376.000 1188.000 594.000

available

not available

*1 : MIPI CSI-2 Data Rate = H-Total x V-Total x Frame Rate x Data Bit / # of Lanes

*2 : PCLK = H-Total x V-total x Frame Rate

*3 : V-by-One®HS Data Rate = PCLK x Multiplied

x30 2.2275

x20 2.9700 148.500

WQHD
2560x1440

(1440p)
(3.7M)

x20 2.9700 148.500

FHD
1920x1080

(1080p)

x20 1.4850 74.250

HD
1280x720

(720p)

x20 0.7425 37.125

x30 1.1138

x20 1.4850 74.250

x30 2.2275

x20 2.9700 148.500

Resolution H-Total V-Total Frame
Rate
[fps]

Data
Bit
[bit]

MIPI CSI-2 Data Rate [Mbps]   *1

(Range : 80Mbps to 1200Mbps)
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1 1Copyright © 2022 THine Electronics, Inc. All Rights Reserved.

 The product specifications described in this material are subject to change without prior notice. 

 The circuit diagrams described in this material are examples of the application which may not always apply 

to the customer's design. THine Electronics, Inc. (“THine”) is not responsible for possible errors and omissions 

in this material. Please note even if errors or omissions should be found in this material, THine may not be 

able to correct them immediately. 

 This document only shows some of typical cases of the related products’ data sheets and application notes. 

If any discrepancies occur between the related products’ datasheets / register maps / application notes and 

this document, such datasheets / register maps / application notes shall supersede and show the right 

direction. 

Disclaimer
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