Case1
Phenomenon description: The machine connected to the camera, just started up immediately open the camera APP, the screen can be normal display preview screen. After a dozen seconds, the video was interrupted, and the APP could not be rebooted; if the APP was rebooted after a period of time, the preview would not show the video.
Problem analysis：
 export large log to the internet students analysis, show that the video stream just started normal transmission, transmission interruption after a period of time.[image: img_v2_0f202a6a-561e-420b-bdea-d924ee05531g]
The related link connection and UB964 related circuit are shown below. Measuring the external circuit of UB964, no abnormal (including power supply, clock, resistance, function pin, etc.) , can be opened on the large screen camera APP, watch the chip welding, there were no signs of poor welding.[image: ]
[image: ]
1、 Burn debug version (V1.6.0) , export serial port log, and found no UB964-related error printing, compared with the normal machine (the same version of both software) found no exception.
2、 the machine is put in high and low temperature test, the phenomenon is consistent with the normal temperature.
3.UB964 is shown in the following diagram. The GPIO0 pins can be configured for different functions through the IIC, but are not integrated into the software and need to be manually configured. The configurable capabilities of GPIO0 are shown below. The functions used to indicate the FPD LINK (the LINK between the camera and UB964) and the CSI status in the diagram, such as Rx Lock, Rx Pass, Frame Valid, CSI Interrupt, etc. , the result is that the signal between the camera and UB964 can be normal and fast LOCK, PASS, Frame Valid, Line Valid and other instructions are normal, indicating that this link is normal. When configured with the CSI link's“011: Line Valid (sending video Line)” function, the GPIO0 pin outputs 0.167V and the normal output 0.528V. Indicates that there may be a problem with the CSI link.[image: ]
use high-speed oscilloscope to measure CSI signal, and compare with the normal machine, see the attachment. The two machines don't differ much in terms of signal quality, but the CSI clock rates for the two machines are different, normally 200 mhz, and 641 mhz for the faulty machines, as shown below. Find a normal machine and measure the CSI clock to confirm it is 200MHz.


[image: good_CSI_CLK][image: bad_CSI_CLK]
Confirm with internet classmates that UB964 is configured to open the camera APP through the IIC configuration, serial port log can print the specific register address and value, as shown in the figure below (left: normal; right: failure) . Disconnect the other devices on the UB964 IIC and compare the serial port log of the normal machine. The values of all the registers in the read-back log are also the same as on a normal machine. Where the register address that configures the CSI rate is 0x1F and the value that should be configured is 0x03,400Mbps, corresponding to the clock 200MHz. The value read back by the failed machine was also 0x03, indicating that the register was written successfully, but UB964 did not take effect.
[image: ][image: ]
[image: ]
[image: ]
Conclusion: the link between the camera and UB964 is normal, and the CSI clock from UB964 is abnormal. The IIC writes that the value of the UB964 register is correct and does not appear to be working. The actual clock frequency is 641MHz. Recommendation 92/2000
                                                     Send this report to TI for analysis and try ABA UB964. UB964 has done ABA verification, failure to follow the chip, confirm that the chip problem.
Case2
Description: Case1 and the phenomenon is basically the same, only after about 3 minutes to boot video interrupt.
Problem Analysis:
36/2000
Clock waveforms of machines in normal and abnormal conditions:
[image: case2_bad_CSI_CLK_initial][image: case2_bad_CSI_CLK_abnormal]
As you can see, the CSI clock started out as a normal 200MHz when the video was transmitting normally, and the black screen clock went up to more than 500mhz. The following two videos show the waveform changing process:



By switching the CSI rate with the IIC, you can see the clock frequency change, but it doesn't match the configuration value. Here are the CSI clock waveforms at 400MBPS, 800Mbps, and 1.5/1.6 Gbps:
[image: case2_bad_CSI_CLK_200M][image: case2_bad_CSI_CLK_400M][image: case2_bad_CSI_CLK_800M]
Supplementary Testing: the following is the fault machine UB964 power-on sequence and power ripple test waveform:
[image: scope_0][image: SDS5104X_PNG_20]
The following are the values of all the UB964 registers read by the failed machine and by the normal machine (the failed machine reads them at the time of replay) :



Here is the clock output of a normal machine when switching CSI rates (setting the 0x1f register to 0x03/0x02/0x00 for 400/800/1600Mbps, respectively) . Due to the limited bandwidth of the oscilloscope, the clock at 1600Mbps was not grabbed, but when set to 1600Mbps, the video was interrupted:
[image: SDS5104X_PNG_22][image: SDS5104X_PNG_21]
ABA cross-validation of two machines to confirm fault following chip.
Set the CSI rate to 400 Mbps as provided by Ti, and the fault remains.
[image: ]
[image: ][image: ]
UB964_CSI_test.zip
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[ 130.723440] [ds954]: ds954_i2c_write:
[ 130.723603] [ds954]: ds954_i2c_write:
[ 130.729008] [ds954]: ds954_i2c_write:
[ 130.736216] [ds954]: ds954_i2c_write:
[ 130.742301] [ds954]: ds954_i2c_write:
[ 130.749443] [ds954]: ds954_i2c_write:
[ 130.755960] [ds954]: ds954_i2c_write:
[ 130.762694] [ds954]: ds954_i2c_write:
[ 130.769653] [ds954]: ds954_i2c_write:
[ 130.776307] [ds954]: ds954_i2c_write:
[ 130.783182] [ds954]: ds954_i2c_write:
[ 130.789807] [ds954]: ds954_i2c_write:

[ 130.796442] msm_sensor_config[954]
[ 130.803180] [ds954]: ds954_i2c_write:
[ 130.809559] msm_sensor_config[954]
[ 130.815775] [ds954]: ds954_i2c_write:
[ 130.821222] [ds954]: ds954_i2c_write:

addr = 0x30, reg = 0x1 data = 0x2
addr = 0x30, reg = Ox4c data = Ox1
addr = 0x30, reg = Oxc data = 0x1
addr = 0x30, reg = 0x32 data = Ox1
addr = 0x30, reg = 0x6d da 0x7f
addr = 0x30, reg = 0x58 data = 0x58
addr = 0x30, reg = 0x7c data = Oxc0
addr = 0x30, reg = 0x70 da Oxle
addr = 0x30, reg = 0x1f data = 0x3
addr = 0x30, reg = Oxbc data = 0x0
addr = 0x30, reg = 0x5d data = 0x6¢c
addr = 0x30, reg = 0x65 data = 0x6¢
size =1 slave_addr=0x30
: addr = 0x30, reg = Ox4c data = Ox1
size =2 slave_addr=0x30
: addr = 0x30, reg = 0x33 data = Ox1
: addr = 0x30, reg = 0x20 data = Oxe0

[ 130.835710] msm_vfe47_process_crror_status: camif error status: 0xa00
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[ 696.238734] [ds954]: ds954_i2c_write:
[ 696.238910] [ds954]: ds954_i2c_write:
[ 696.248773] [ds954]: ds954_i2c_write:
[ 696.251288] [ds954]: ds954_i2c_write:
[ 696.257721] [ds954]: ds954_i2c_write:
[ 696.264906] [ds954]: ds954_i2c_write:
[ 696.271320] [ds954]: ds954_i2c_write:

[ 696.278130] [ds954]: ds954_i
[ 696.285191] [ds954]: ds954_i

[ 696.292076] [ds954]: ds954_i2c_write:
[ 696.298725] [ds954]: ds954_i2c_write:
[ 696.305261] [ds954]: ds954_i2c_write:

[ 696.312661] msm_sensor_config[954]
[ 696.318785] [ds954]: ds954_i2c_write:
[ 696.336498] msm_sensor_config[954]
[ 696.336684] [ds954]: ds954_i2c_write:
[ 696.341597] [ds954]: ds954_i2c_write:
[ 698.087563] [XPENG perflog] CPUO:

addr = 0x30, reg = 0x1 data = 0x2
addr = 0x30, reg = Ox4c data = Ox1
addr = 0x30, reg = Oxc data = 0x1
addr = 0x30, reg = 0x32 data = Ox1
addr = 0x30, reg = 0x6d data = 0x7f
addr = 0x30, reg = 0x58 da 0x58
addr = 0x30, reg = 0x7c data = Oxc0
: addr = 0x30, reg = 0x70 da Oxle

addr 0x0

addr = 0x30, reg = 0x5d da 0x6c

addr = 0x30, reg = 0x65 data = 0x6¢

size =1 slave_addr=0x30

: addr = 0x30, reg = Ox4c data = Ox1
size =2 slave_addr=0x30

: addr = 0x30, reg = 0x33 data = Ox1

: addr = 0x30, reg = 0x20 data = Oxe0

nline:0-3 CPUFreq:cluster0: 768000 clusterl: 825600 GPUFreq: 133000 CPUTemp:41 SocTemp:40

UFSTemp:39 DDRTemp:39 AMPTemp:47 PMICTemp:39

[ 715.495943] msm_csid_irq CSID1_IRQ_STATUS_ADDR = 0x400000

[ 718.140532] msm_csid_irq CSID1_IRQ_STATUS_ADDR = 0x100000

[ 728.168209] [XPENG perflog] CPUO:

nline:0-3 CPUFreq:cluster0: 768000 clusterl: 825600 GPUFreq: 133000 CPUTemp:40 SocTemp:40

UFSTemp:39 DDRTemp:39 AMPTemp:48 PMICTemp:39

[ 758.248078] [XPENG perflog] CPUO!

nline:0-3 CPUFreq:cluster0: 768000 clusterl: 825600 GPUFreq: 133000 CPUTemp:40 SocTemp:40

UFSTemp:39 DDRTemp:39 AMPTemp:48 PMICTemp:39
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‘Share

Ox1F

CSI_PLL_CTL

73 RESERVED R 0x0 Reserved
2 RESERVED RW 0 Reserved
1:0 CSI_TX_SPEED RW 10 CSlI Transmitter Speed select:

(See CSI-2 Transmitter Frequency)
Controls the CSI Transmitter frequency.
00:1.5/1.6 Gbps serial rate
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e28:/ # i2cget —-f -y 8 0x30 Ox1f
0x03

e28:/ # i2cget —-f -y 8 0x30 Ox1f
0x03

e28:/ #

PS C:\Users\Xpeng>
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初始阶段.mp4


case2_bad_CSI_CLK_begain.mp4
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case2_bad_CSI_CLK_changing.mp4
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bad.txt


bad.txt
e28:/ # i2cdump -f -y 8 0x30

No size specified (using byte-data access)

     0  1  2  3  4  5  6  7  8  9  a  b  c  d  e  f    0123456789abcdef

00: 60 00 1e 30 c2 01 00 fe 1c 10 79 79 01 09 00 ff    `.?0??.???yy??..

10: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 04 03    ..............??

20: e0 03 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ??..............

30: 00 00 01 01 00 01 00 00 00 00 00 00 00 00 00 00    ..??.?..........

40: 00 a3 01 01 00 00 00 00 00 00 00 00 01 03 04 0d    .???........????

50: 27 00 00 00 00 00 00 00 58 00 00 b0 00 6c 00 00    '.......X..?.l..

60: 00 00 00 00 00 6c 00 00 00 00 00 00 00 7f 88 88    .....l.......???

70: 1e 2c e4 02 d0 0a 00 c5 00 01 00 00 c0 00 00 00    ?,????.?.?..?...

80: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

90: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

a0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

b0: 10 14 1f 08 25 00 18 00 8f 03 03 74 00 00 00 00    ????%.?.???t....

c0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

d0: 00 43 84 0f 60 f8 07 00 00 00 00 00 00 00 00 00    .C??`??.........

e0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

f0: 5f 55 42 39 36 34 00 00 00 00 00 00 00 00 00 00    _UB964..........

e28:/ #
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good.txt


good.txt
e28:/ # i2cdump -f -y 8 0x30

No size specified (using byte-data access)

     0  1  2  3  4  5  6  7  8  9  a  b  c  d  e  f    0123456789abcdef

00: 60 00 1e 30 c2 01 00 fe 1c 10 79 79 01 09 00 ff    `.?0??.???yy??..

10: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 04 03    ..............??

20: e0 03 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ??..............

30: 00 00 01 01 00 01 00 00 00 00 00 00 00 00 00 00    ..??.?..........

40: 00 a3 01 01 00 00 00 00 00 00 00 00 01 03 04 25    .???........???%

50: 20 00 00 00 00 00 00 00 58 00 00 b0 00 6c 00 00     .......X..?.l..

60: 00 00 00 00 00 6c 00 00 00 00 00 00 00 7f 88 88    .....l.......???

70: 1e 2c e4 02 d0 0a 00 c5 00 01 00 00 c0 00 00 00    ?,????.?.?..?...

80: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

90: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

a0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

b0: 10 14 1f 08 25 00 18 00 8f 03 03 74 00 00 00 00    ????%.?.???t....

c0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

d0: 00 43 84 0f 60 f8 07 00 00 00 00 00 00 00 00 00    .C??`??.........

e0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00    ................

f0: 5f 55 42 39 36 34 00 00 00 00 00 00 00 00 00 00    _UB964..........

e28:/ #
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To make sure | understand, you are trying to get a CSI rate of 400Mbps, but when you set 0x1F = 0x03 the rate change does not take effect?
This is because 400Mbps is a special case and you need to program additional registers. When configuring 800Mbps or 1.6Mbps, the CSI-2
timing parameters are automatically set based on 0x1F. For 400Mbps, you need to manually program the CSI-2 timing parameters and the
appropriate override bit needs to be set. Please see section 8.4.15 in the 964 datasheet to see how to configure the additional registers. This
should help you achieve the correct CSI-2 rate.
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# Set CSI Timing parameters
WriteI2C (0xBO,0x2) # set auto-increment, page 0
WriteI2C(0xB1,0x40) # CSI Port 0

opyright © 2016, Texas Instruments Incorporated
Product Folder Lin

S90UB964-Q1

LS500 —JULY 2016

WriteI2C(0xB2,0x83)  # TCK Prep
WriteI2C(0xB2,0x8D)  # TCK Zero
WriteI2C(0xB2,0x87) # TCK Trail
WriteI2C(0xB2,0x87)  # TCK Post
WriteI2C(0xB2,0x83)  # THS Prep
WriteI2C(0xB2,0x86)  # THS Zero
WriteI2C(0xB2,0x84)  # THS Trail
WriteI2C (0xB2,0x86)  # THS Exit
WriteI2C(0xB2,0x84)  # TLPX

# Set CSI Timing parameters

WriteI2C(0xB0,0x2)  # set auto-increment, page 0
WriteI2C(0xB1,0x60) # CSI Port 1
WriteI2C(0xB2,0x83) # TCK Prep
WriteI2C(0xB2,0x8D) # TCK Zero
WriteI2C(0xB2,0x87) # TCK Trail
WriteI2C(0xB2,0x87) # TCK Post
WriteI2C(0xB2,0x83) # THS Prep
WriteI2C(0xB2,0x86) # THS Zero
WriteI2C(0xB2,0x84) # THS Trail
WriteI2C(0xB2,0x86) # THS Exit
WriteI2C(0xB2,0x84)  # TLEX
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0x10 |GPIOO_PIN.CTL |75 [GPIOO_OUT_SEL |RW  [0x0  |GPIOO Output Select
Determines the output data for the selected
source.

If GPIOD_OUT_SRC is set to Oxx (ane of the
i ligns apply:
000 : Received GPIOD

001 : Received GPIO1

010 : Received GPIO2

011 : Received GPIO3

100 : RX Port Lock indication
101 : RX Port Pass indication
110 : Frame Valid signal

111 : Line Valid signal

IfGPIO0_OUT_SRC is set to 100 (Device
Status), the foliowing selections apply:
000 : Value in GPIOO_OUT_VAL

001 : Logical OR of Lock indication from
enabled RX ports

010 : Logical AND of Lock indication from
enabled RX ports

011 : Logical AND of Pass indication from
enabled RX ports

100 : FrameSync signal

101 - 111 : Reserved

If GPIOD_OUT_SRC is set to 11x (one of the
CSI Transmit ports), the following selections

000 : Pass (AND of selected RX port status)
001 : Pass (OR of selected RX port status)
010 : Frame Valid (sending video frame)
011 : Line Valid (sending video line)

100 : Synchronized - multi-port data is
synchronized

101 : CSI TX Port Interrupt

11: Reserved

42 |GPIO_OUT_SRC |RW  [0x0  |GPIOD Output Source Select
Selects output source for GPIOO data:
000 : RX Port 0

001 : RX Port 1

010 : RX Port 2

011 :RX Port 3

100 : Device Status

101 : Reserved

110 : CSI TX Port 0

111: CSI TX Port 1

1 GPIOO_OUT VAL [RW [0 ‘GPIOO Output Value

‘This register provides the output data value
when the GPIO pin is enabled to output the
local register controlled value.

0 GPIOO_OUT_EN RW [0 ‘GPIOO Output Enable
0: Disabled
1: Enabled
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