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Technical note

Defective pixel specification of the VD55G0 global shutter image sensor

Introduction

This document is the defective pixel specification of the VD55GO0 global shutter image sensor.
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1 Acronyms and abbreviations

Table 1. Acronyms and abbreviations

AVDD analog supply voltage (VDDA)
DVDD digital supply voltage (Vcore)
FPS frames per second
IR infrared
ROI region of interest
VDDIO 10 supply voltage
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2 Context

2.1 Device overview

The VD55G0 device is a 0.4 megapixels global shutter image optimized for near infrared scenes. The table below
outlines the key device parameters.

Table 2. VD55G0 overview

e T e

Pixel size 2.61 ym x 2.61 ym BSI pixel
Pixel resolution 644 x 604 pixels (including four borders)
Die size 2.6 x2.5mm
Sensor technology 3D stacked
Shutter Global
CSI-2 serial interface data rate Single lane transmitter up to 1.2 Gbps
AVDD: 2.7/2.8/29 V
Power supply (Min./Typ./Max.) VDDIO: 1.7/1.8/1.9V
VCORE (DVDD): 1.1/1.15/1.22 V
External clock frequency range 6 MHz — 27 MHz
Operating temperature (Tj) -30°C to 85°C functional

Temperature sensor accuracy +3°C in range -30°C to 85°C

Table 3. Pixel array

Visible data 640x600
Visible data + Borders 644x604

2.2 Test conditions

221 Voltage supply
The sensor is tested using nominal supply voltages.

Table 4. Voltage supply

Supply name Voltage

VDDIO 1.80V
AVDD 280V
DVDD 1.15V
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22.2 Lighting source
During the test, the following LED panel is used.

Table 5. LED panel details

Parameter Value

Max intensity 100 pW/cm2
Intensity accuracy +5%
Light area 80 mm x 100 mm
Uniformity +3%

Figure 1. Relative radiant power
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223 Temperature
The temperature is imposed by the prober chuck at 60°C.
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3 Defect analysis

Images are taken in different lighting conditions. The images are then analyzed with a defect detection algorithm.

3.1 Image definition
Defectiveness is tested in dark and light conditions.

Note: IPs that correct the image are deactivated.

Table 6. Image definition

Light power Off 19 mW in infrared (")
Supplies Nominal Nominal
Integration time 66 ms 4 ms
Dark calibration Off Off
Number of frames 16 5
Analog gain 4 1

1. The light capture is done using an infrared light source to have roughly 75% of the maximum code.

3.2 Defect detection algorithms
The purpose of this algorithm is firstly to detect defect pixels, then to categorized them.

The pixels that highlight significant deviation compared to a localized pixel mean can be calculated in absolute
values (for captures without light). Alternatively, they can be calculated using a percentage (for captures in light).

. “Local pixels mean value” are calculated using a flat kernel of 41x41.

. Each time a pixel differs from the local mean by an absolute value or a relative threshold, the pixel is
identified as a “failing pixel”. The corresponding fail map is generated for a future fail categorization
process.

Once the defect map is generated, the defect categorization algorithm sorts the failed pixels. This process detects
single, couplet, cluster, row, and column defects.
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3.21 Defect detection
Figure 2. Defect detection flow
Raw Raw Raw
Frame1 Frame2 FrameX

g

Average Image = Calculate the average of the x raw captures

W

Local meanimage = Apply a convolution using a kernel of
41241 to have the localmean value of each pixel.

]

Substract the averaged image with the local meanimage, then:
- For captures without light: The failed pixels are defined as the pixels with an absolute value =
Threshald (in code) specified
- For captures in light: The failed pixels are defined as pixelwith an absolute value = Threshaold (in

%) of the original pixel value.
Outputs:

Defect Map image
Defects count

Table 7. Defect detection summary

Dark mean (kernel) 25 Isb

Light 5 4 mean (kernel) +12%
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3.2.2 Defect categorization

Figure 3. Defect categorization flow

Defect Map

L.

Countnumber of pixels = threshold specified Countnumber of pixels = threshold specified
in the same row then generate a new defect in the same columns then generate a new
map withoutthose rows defectmap withoutthose columns

Y w

Defectmap withoutthe defectrows and columns

-

Countnumber of clusters then generate a new defectmap
withoutthose clusters in ppm

MNumber of fail
Numberof faillin ppm = #;my-: 1,000,000

-

Countnumber of couplets then generate a new defectmap
withoutthose coupletsin ppm

Countnumber of singles then generate a new defectmap
withoutthose singlesin ppm
Outputs:

Defect row count

First and second defectrow location

Number of failed pixels in the first and second defectrow
Defect column count

First and second defectcolimn location

Number of failed pixels in the first and second defectcolnmn
Defect cluster count

Defect couplet count

Defect smpgle count
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Figure 4. Examples of categorized defective pixels

Singlet Couplet Cluster

Y
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3.3 Defect limits

Table 8. Defect details

Defect row count 0 0

Defect column count 0 0
Single defect count in ppm 1000 (ppm) 100 (ppm)
Couplet defect count in ppm 30 (ppm) 30 (ppm)

Clusters count 0 0
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Revision history

Table 9. Document revision history

22-Aug-2024 1 Initial release
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IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2024 STMicroelectronics — All rights reserved
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