§$§> < SCANNING LASER IMAGE PROFILER >

Inspection Unit X-Y-0 Stage Motor Controller

CSM-Series
System
Configurations

Load/Unload

Works / y— |

Laser
Control
Unit

PC Unit 1



CORE SYSTEM - LASER IMAGE PROFILER

g5 SCANNING LASER IMAGE PROFILER
-- Applications Advantages

Wider Area of Surface Distortion Inspection atNano Level
with CORE patented Scanning Laser Technology

) [ Surface Distortion: Roughness, Distortion

Surface Defects: Scratches, Dirt

Surface Foreign Particles: Dust Particles,
Laminated mask/film surface distortion

::> etc.. detect by superb high resolution

Hard Disk
Semiconductor Wafer
LCD « FPD Panel

ITO Film Il
Electronics Components
Optical Components
Precision Parts

\>4

Digital Data &
/ 3D Image Display




CORE SYSTEM —LASER IMAGE PROFILER

&5 CSM-Series System Configurations

BNC  susssssssnsunsnnnnnnn || ..... |. ....... .
- MAIN
. m) : INSPECTION
Board - UNIT
. Scanning -
= Mirror Motor
Criteria Setting : @ Fit;} -é
. . PC . :
Inspection Display . (Trigger Signal®

{% : Light Detector

Control

I I
I [
RS2320C _l | Panel
L [
. I af |
RS232C . 1 L88OO] |
: | o — — 4
E Pulse Moto
/0 ,i a Y-
2088 PLC % ark2044= étzg%
Control Unit Work-Stage

Controller ,
. Works Loading Stage



CORE SYSTEM - LASER IMAGE PROFILER

& Basic Working Principle

LASER
Assumption: O << |
L
Alx df(x
i /() —tand~@ atP
Laser dx
Light T2 peflected
Light A =201
S:
10 o fdi() = [dti) = £ ()
"8 o= 1/21)



CORE SYSTEM —LASER IMAGE PROFILER

& Patented Optical Technology

OPTICAL LAYOUT

Light ¢
Receiver -

. /' Scanning Mirror
Mirror-2 7| (Rotate)

= |
!
I
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Mirror-1 Ty~
" Works

T A
'-._v.,-—"]'

P 1/ Focus Lens

il
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OPTICAL CONCEPT

Mirror-2 / | ﬂ

- Mirror-1
- Works

Laser

Light
Sgurce

Light
Receiver

f<
\Ccanning Mirror

(Rotate)




CORE SYSTEM - LASER IMAGE PROFILER

<§$§> Surface Profile Inspection Results:
Ildentical to Optical Measurement (Over 98%)

m\ 1oo
so L1 : iﬁﬁlu": it .'n"ﬁl.“"',rr o ~ CORE SYSTEM
o n Iil p rll, |I| . ;ilj 1"!-,“hl :|h!'|-"rl l:"l .II|I1|I':: . :‘L‘H.u,i;rl l’l-ll.l Iﬂ‘l'll ra"'.ﬂ-‘hul 1, ﬂﬂ'i J'IJL §|"|£. LASER
o Db T 000y oot T kol V| pgint MEASUREMENT
oo | dl 1 RESULT
| |

SAMPLE 2500 POINTS:
Works: Polygon Mirror, Measured Distance: abaun 1MHz 8bit

{:IU = i 'IUJ‘ -l EN?
150 - \A | |r\ {\‘Iﬁlﬁx} ‘-IJ'-th":..'ﬁ‘llfl =|_ r'lllhllr’ “,‘ILI ‘Jﬂ A COMPANY
] MWV AT gt A OPTICAL
0 ] L/\“P | \Ill'LfJ ' 1\.{"\&“” w‘ MEASUREMENT
450 T ' RESULT
_EDG_"""""""ﬂ""""",'(MM)
0 1 2 3 4 3



CORE SYSTEM —LASER IMAGE PROFILER

<§$§> Inspection Field of View Comparison (Surface Area)

uolnnjosay uonoadsu| 1ybisH

SIXY-Z

Normally, Increase of Height Resolution will reduce Area of Field of View.

T Dm?mm S Dme - ]T — Tm |:|'IEI1U|T| :w'm S
Tmim —
. Light
oimm _| Interference  Contact Pin
: N T
. 104 m : i. !
i L — : | ::: ................. .II ............. _‘-.
_ ! i i"-. i Projectjon Microscope
ilum — I i I !
_ | . | Laser Beam Microscope
Dtpgm | S (NS N S, .__.._! K
| . . _ Electrén Microscope
10nm #Widg Field of Vie& ™. i
' High Resolution t
i Tnm 4 1 LT ..‘v. 5"*._ AFM - 5
: ‘i"‘ t“. E .-..‘ '-..
'i : lllrll'i'l'mi'l'il l‘\wﬂfl’iililllii;’
1A — Scanning Laser Imagin A
i - = : = g - DI}E H

CSMOS

#CORE System Development Target 7
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<% Field of View Comparison (Aluminium HD)

 Maxbeighr 1NN g Hegh me

Inspection deformation
from Bottom-side; CORE
written with Pencil

i

L EREE

Foxis iiﬁi’eNﬁmbﬂ: !
f‘iqz !

sampdng el [T ;

el
;)!?25

158 i '. 1 il <
o @ w il w0 o o M @ @ @

Ty

0. dmm

CSM Inspection Results - o | | 8
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& Field of View Comparison - Test
CORE CSM System can detect image clearly.

.

A Beight 1053 Adin Heigmt 5075

S
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Sermpling faterve] [Um]
::J 720
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' CORE CSM Inspection Results




CORE SYSTEM - LASER IMAGE PROFILER

& Field of View Comparison - Test
Dl @181 o] leive i 2 giidslalsy ls] £ sl :
3-Dimensional Interactive Display (o rrem

Surface Stats:
Ra: 21.71

Rq: 27.23 mmn

Rt 136,99 nm

Measurement Info:
Magnification: 1.27
Measurement Mode: PSI
Samphng: 6.59 um
Array Size: 736 X 480

- =30

— 40

- .50

—_fill

Title:
Nme.Refer Page 9, Inspect points ‘a’ & ‘b’ on Veeco WYKQOSystem.

Possible to inspect when distortions are small.

v Veeco Standard Defects Profile g o 10



CORE SYSTEM - LASER IMAGE PROFILER

& Field of View Comparison - Test

. . . . Date: ﬂla‘iiﬁfll)llal.
3-Dimensional Interactive Display Ml s

Surface Stats:
Ba: 27.45
Fq: 36.10 nm

Rt 337.84 nm

Measurement Info:
Magmificaton: 0.76
Measurement Mode: PSI
Sampling: 11.11 um 5
Array Size: 1806 X 1933

Title:  Refer Page 8, Inspect same ‘CORE’ on VEECO WYKO Sysm.
Note: Impossible to inspect when distortions are big.

HERLE UM

Veeco Standard Defects Profile e

& £

11



CORE SYSTEM —LASER IMAGE PROFILER
&5 CSM-Series — ITO PATTERN INSPECTION

30x30mm Wide Field of View & High Resolution Inspien Image

ENLARGED REFERENCES

f‘"] B[R] et lLJL...LJEEJ________.

— _______________JRJ_'

A A '_-EE el uﬂ)ﬂ;

e PR R F?-;Sr' e e TRl SANE BOREDH
TS =] SR

X-Axis Surface Profile

Y-Axis Surface Profile
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CORE SYSTEM —LASER IMAGE PROFILER
<§§§> CSM-Series — ITO PATTERN INSPECTION

ITO Pattern Lines Bridging

JER ot e Lo o,
e

13




CORE SYSTEM —LASER IMAGE PROFILER
&5 CSM-Series — ITO PATTERN INSPECTION

Height Variation due to embedded Dust Particles
53""."%.5.*. L — o




§i§§> CSM-Series — ITO PATTERN INSPECTION
Glass Substrate
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& CSM-Series — ITO PATTERN INSPECTION

Mlnute Defect caused by Dust Particle

::.; Fs ;u;-a-.-.:-:.fr..-'.-f_'-:a' _T-_"'ﬂ
o] [T Bt e el

___E
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&&% SILICON WAFER INSPECTION

Outer Circumference Inspection

 Mox Heght B8 Mir Height RSB0

Flatness Inspection

0 Inspection: Outer Circumference / 5°/ Step 72 Poirst
’F'-'ﬂ:'_fl'n W .&TEEE%EEEEI

W
i Vearts e Number
e 3 <f R — il
-_.'-I'JIlllj_ T R =t S e e P 1o 5 RO TS B - o ETEEE o it | T : i |
41’ 70 00 EHU 900 270 SO Zg0 D0 1D 1600 120 (000 MO AW &0 O —M&i gt dmtervart [ 42 ]
b ; Lt L . ‘ AN it S UG it P




CORE SYSTEM —LASER IMAGE PROFILER
<§$§> LCD — OPTICAL RUBBING TEST

To inspect the test result of Optical Rubbing onuidcCrystal
(To spot UV on laminated PVC mask on transparergsgla
' | 4
|

i Helghr a4 Nt Horgh S9R

' Liquid Crystal
Deposition

_ 1 L e

- i | 2l i : . - 1| PR L Eampeie beteevnt [ fam
olc S V- IR LR L b o E | R : S — '
2 = ; - T : l HE i <7 t '
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&% HARD-DISK — DUST PARTICLES INSPECTION
<CCD_ vs_CSM 02 >

19




ééﬁ) HARD-DISK — DUST PARTICLES INSPECTION

CORE Inspection Profile

Hard-Disk Surface
CCD Profile vs CSM Profile
Relative Comparison

CCD Inspection Profile

20




ééﬁ) HARD-DISK — DUST PARTICLES INSPECTION

<CCD vs CSM-02 >

- s ejgmE= R

CSM Particles Image

i S a.d-:lﬂ =l
-

-

-

SEM Image

21



%@ HARD-DISK — DUST PARTICLES INSPECTION
< SEM Verifications of CSM Detected Defects >

CSM Enlarged Visual Image

o | 0 el

SEM Image |



%@ HARD-DISK — DUST PARTICLES INSPECTION
< SEM Verifications of CSM Detected Defects >




éé@ WAFER — SURFACE INSPECTION

300mm x 300mm - Center Inspectio
Center Grinding Mark Enlargement

|v|04

aas :?&m S (o b=
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F% WAFER — SURFACE INSPECTION

Surface Finishing Inspection Im

age: csMo4

ST




CORE SYSTEM —LASER IMAGE PROFILER

&% MARKET DEMAND — Hard-Disk Surface Inspection

The increasing requirements of high density (Vert@atording /
Discrete Format) Hard-Disk Inspection for Surfacdrtdas - Defects
IS now beyond the limits of Optical Inspections.

[[MARKET REQUIREMENTS]

\
*Surface Flatness: 10nm
[MARKET REQUIREMENTS] *Defect Size: @500nm
*Surface Flatness: 1nm x Depth 500nm
*Defect Size: @80nm
x Depth 50nm ﬂ[j> [CORE SYSTEM — CSM SERIES]
*Defects Analysis *Surface Flatness: 0,1nm
*In-Line 100% Inspection System *Defect Size: @80nm
Inspection Speed: 500pph X Depth 50nm
J »Composite Analysis System Dev.
»In-Line 100% Inspection System

\ Inspection Speed: 500pph

26
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Scanning Laser Line Profiler
& Imaging Scope

imaging Scope
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