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# Benefits of Line Scan Camera

* Low-—cost

« High Dynamic Range

«  High Sensitivity

« Fast Scanning without expensive strobing

# Consideration Point Before Choosing the Camera
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2. Camera

# Specifications of Line Scan Camera(Example : Dalsa Spyder SP-14)

2048 8-bit LVDS SP-14 Responsivity(8x gain)
160
14 mm X 14 /m 12-96DN(nJ/cm2) .
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28.7 mm X 14 (m Up to 830:1 glu
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Optics in Surface Inspection

2. Camera

# Type
Line Scan Camera (Digital, Analog)
# Resolution of Camera
Spatial Resolution : 1, 2, 5 k (1024, 2048, 5120 pixels) <= Camera Scan Direction
Temporal Resolution : 10, 20, 30, 40 MHz <= Sample Progress Direction
ex) Dalsa Line Scan Camera(2 k, 40 M) : 2048 pixels, 40 MHz(18.7 kHz/line)

Sample Progress Direction

7

Spatial Resolution Camera Scan Direction

Temporal Resolution
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2. Camera

Optics in Surface Inspection

Sensor

Lens

Working

Distance

/&) illlllﬂﬂz

< » <+ Resolution
Field of View(FOV)
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Optics in Surface Inspection

Calculation of Working Distance ; Single Lens

s Vi
) So Si )
Yo : Object Size Yi : Image Size
So : Distance between Object and Lens Si : Distance between Image and Lens
So=Xo+f Si =Xj+f
|wT:bd__ ji_»lL _ £
|y0| " 1SolTIf | Xo
lyil ‘LL‘ lyil _ |
Yol 1 F I lyol — ' Xo
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Optics in Surface Inspection

Calculation of Working Distance ; Single Lens

Yi

P
<

»l
'I

Example 9 | Si
Yo : Camera Aperture Size(dalsa) ; 28.7 mm

Yi : FOV(Field of View) ; 480 mm f : focal length of Lens ; 50 mm

. A

M _‘L‘ 430  Xj Xij =836.23
Yol ~ I f 287 50 Si = Xj + f=886.23
lyil _ £ 480 50 Xo =2.989
Yol 1 Xo 287 Xo So=Xo+f =52.989
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Optics in Surface Inspection

Calculation of Resolution

1. Spatial Resolution
# Example
Dalsa Line Scan Camera (2 k, 40 M (18.7 kHz))
Aperture size = 28.7 mm
If FOV(Field of View) is 480 mm,
Size of each 1 pixel in FOV is 0.234 mm.

Size of 1 pixel = FOV / # pixels
A =480 mm / 2048 pixels
=0.234 mm / pixel

Camera

28.7 mm ;I >
! 480 mm

«— 2048 pixels

y

2048 pixels

&
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Optics in Surface Inspection

Calculation of Resolution
2. Temporal Resolution
# Example (Dalsa Line Scan Camera, 2 k, 40 M (18.7 kHz))

Speed of Sample Progress = v (m/s)

Time of 1 line progress =1/ 18.7 (sec)
Distance of 1 line progress in 1 clock

X=vt

=2 x=v*1/18.7
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Optics in Surface Inspection

Calculation of Resolution

3. Example of Resolution Calculation

# Example (Dalsa Line Scan Camera, 2 k, 40 M (18.7 kHz)), FOV = 480 mm
Speed of Sample Progress = 600 (m/min)

Spatial Resolution
= FOV / # of pixels = 480 (mm) / 2048 (pixels) = 0.234 mm/ pixel

Temporal Resolution
Speed of Sample Progress = 600 (m/min) =10 (m/s) = 10000 (mm/s)
Time of 1 line progress = 1/ 18700 (sec)

Distance of 1 line progress in 1 clock
X=vt
= x =10000 *1/18700 = 0.535 mm
- Resolution of this Sample = 0.234 X 0.535 mm
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Optics in Surface Inspection

3. Light Source

Light Source : Red, IR, Blue, White, Green LED
Halogen Lamp, Laser, etc..

Optical Filter(polarizer, diffuser, beam

splitter, color filter, optical fiber, etc..)
+

Light Source = Light Source Systems
+

Controller
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Optics in Surface Inspection
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Optics in Surface Inspection
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Optics in Surface Inspection
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Optics in Surface Inspection

3. Light Source

# Irradiation ways

1. Reflection Mode
# WX XH #
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Optics in Surface Inspection
3. Light Source

# Irradiation ways
2. Transmission Mode
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Optics in Surface Inspection

3. Light Source

# Special Irradiation Systems

A A A
A A A
YVYVY

< Using Half Mirror

< Using Mirror

* Patent Pending
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Optics in Surface Inspection
# BEARRIOfl CH8t & 9] AID|

=~ |ntensity of Reflection Beam
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Intensity of Incident Beam i .
y Intensity of Reflection Beam =0
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Intensity of Incident Beam Intensity of Incident Beam
< Intensity of Reflection Beam < Intensity of Reflection Beam
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Optics in Surface Inspection
# S IHRIO CHSt L of AIDI
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Optics in Surface Inspection

4. Relation between Light Source and Type of Defects

Ex) Images of Defects in the CCL (real Image ; processing image)
Pit and Dent Wrinkle

SCH CPS
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Optics in Surface Inspection

Ex) Images of Defects in the CCL
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Optics in Surface Inspection

Ex) Images of Defects in the & IL

ol=
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Optics in Surface Inspection

Ex) Images of Defects in the battery
s8 =
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Optics in Surface Inspection

Ex) Images of Defects in the Diffuser film
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Optics in Surface Inspection

Ex) Images of Defects in the ML film

PH,PHW (no filter) PH,PHW (filter)
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Optics in Surface Inspection

Ex) Images of Defects in the Transparent film (Real image)
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Ex) Images of Defects in the Object of High Reflectance (Real image)
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Optics in Surface Inspection
5. Processing System

Even X H Odd & &
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Optics in Surface Inspection

5. Processing System

: \J% J\Vé_ Ji{g_ o
,\J\\, Av&i —‘rfl——v ) (=)
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Threshold & & — Single
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5. Processing System
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Optics in Surface Inspection

5. Processing System
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