Off-Line Type Thickness Measurement System
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K-MAC is

We will be your best partner providing total solutions with nano-measurement
and analysis Technology.

Analysis & Measurement System based on Optical Technology

Basic Application Market NT+BT+IT Convergence Area
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K-MAC comparative power : more 10 year experience of Thickness Measurement
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What's System?

Thickness Measurement System



2n(di)N2

Thickness Measurement System

r12 = (N2 = {17 (12 + K1)

(N3 — K2y (N3 + N2)

r12 + 123 exp(-j2p)
1 +r12r23 exp(-j2p)
r23

Reflected Light 2
Transparent Layer
(Multi-Layer)

where,

Reflected Light 1

Incident Light
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Comparison with other methods

Il Comparison with other company

»_Microscopy

- Optical microscope, SEM, TEM

- Cross sectional image of sample with high magnification
- Destructive, special sample preparation, micro structure
- Any kinds of films, multi structure

« Surface Profiler

- Use a sharp tip

! — - Mechanical step difference according to surface profile
- Contact, Destructive, Sample preparation

- Any kinds of films

*X-ray kFluorescence

- Use an X-ray

Y hy - Characterized X-ray Fluorescence intensity of film composition
Y. - Non contact, Non destructive

- Metal films
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Comparison with other methods

Il Comparison with other company

 Optical Reflectance

- Use Visible, Ultra Violet, Infrared lights

- Interference of lights reflected from surface and film interfaces
- Non contact, Non destructive, Able to focus on small spot

- Dielectrics, Transparent films

«_Ellipsometer

- Use a polarized light

X X - Optical polarity rotation during transition into the film matrix
N/ - Non contact, Non destructive
- Dielectrics, Transparent films

« Ofther Methods

- Phonon emission from crystal lattice: Metal films

- RS(Sheet Resistance) Measurement: Metal films

- C-V Plotter: Dielectric films

- FTIR: Epitaxial layer

- Photo acoustic Metrology: Metal and Transparent films
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Comparison with other methods

Il Comparison with other company

Optical :
Reflectance Ellipsometer

(SR) (SE)

Yes

Method
Property

Surface Profiler

Non-Destructive Yes No
Yes No

Possible(4mm)

Micro Area

No
Pattern Wafer

Impossible Impossible

Thickness
Range

Thick(un) Periodic

Ambiguity

Possible Possible

Thin(A)
Measuring Speed

Possible Possible Possible

Throughput

> 1 sec

> ~ min

> ~ min

High

Low

Metal Film

No

No

Very low

N, K Measurement

Yes

Yes

Yes

Sample Preparation

Easy

Easy

No

Convenience

Price

Good

Bad

Difficult
Bad

Medium

High

Medium
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Comparison with other methods

B SEM vs K-MAC

Measured

% Reflectance

L
og00®

500 550 600 650 700
Wavelength [nm]

|
PZT{Si 15.0kV 7.2mm x50.0k SE(M) 10/15/03

SEM image KMAC Result

PZT : 309nm, Pt : 131nm PZT : 3073.58A, Pt : X
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Comparison with other methods

B SEM vs K-MAC

- R#2SEM-1.mdl - K-MAC Visual Thick
Mods| Dats Acquistion Yiew Fiting Result Help

= =] Er| b 9 | 97  HE | [ AzF | Zw0Fa || 2 F
Open Model | Edt Model | Scope View| Ao Start Ouk | Retererce Gemple | Fiting Setup| Start /Stop | Automatic.
[ <aModelTes> Fitted Measured
R#2SEM-1 9

<< Model Structure »>

Material | Initial T | Final T [
[A] [A]
Front #3

Front #2
Front#1_|ZCTRIC_"| 270000
Substrate | ORNING| 2, Ge+007 1]

Swap Grid Record(F12)
I~ Auta - Spetimen No test (00000007

<< Fitting Parameters »>

Jet Cur, Maz, Cur,
AMSE AMSE | _Heration | Heration
26,11 3um 0E
<< Acq, Parameters >
ITime | Awg, | Boxear | Lensi | N.A

<< Fittng Resuls >>

e

% Reflectance

Delete | Deletedl | Compute | Save.

<< Resuk Average >

Ayerage
Fanimur
Minimum

Range 0 620 630 640 6
Uniformity Wavelength [nm]

For Help. press FI Iding @ Measurng () Fiting () Meraton |

WD10.1mm 15.0kV x2.0k  20um

SEM image KMAC Result
MgO : 26.13um MgO : 26.588um
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Comparison with other methods

Bl Comparison with other methods

SiNx

SRM(KRISS)

SE(KRISS)

SR(KMACQ)

Difference

THK

n

THK

n

THK

n

ATHK

An

1473

1473

2.017

1473

2.012

0

0.005

1473

2.019

1482

2.012

9

0.007

1479

2.017

1482

2.013

3

0.004

2966

2.015

2992

2.019

26

0.004

2972

2.015

2941

2.034

31

0.019

2982

2.016

2974

2.034

0.018

4413

2114

4408

2.128

0.014

4410

2.116

4376

2.133

0.017

4420

2.117

4407

2.128

0.011

(unit; A)

3000

== g1l - H2

1 2 3 4 5 6 7 8 9

=7 E1 == E2

SE & SR correlation value
R2=99.9% (THK)
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Comparison with other methods

B Comparison with other methods

Item Ellipsometry Reflectometry

Comments

input AY R(%)

Polarization & Reflection

output nk,T nkT

same

Reference - Si wafer

incident light

Theory Es 1) =E0sin(—27"(z— V) +8)

Electromagnetic wave

. : 1 X v — y(E&a)
Optical Data Analysis MSE= Yy =

Regression analysis methods

SE(Spectroscopic Ellipsometry) & S
An < 0.05 HE 9| XIO|& 4

SE= delta(d) 2F psi(W) & 74
THKE EAMstE 2 SRELC=LC
SR2 A|29| ALl HIAI = (=Het 2™8e
THKE &4 &

QIS O 2 SRO| AFRO| SEELCT 9|2 AL
DUHZFECR EO| ArEE
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Overview of Thickness Measurement System

BST 2000 Series Measurement System

— ST2000-DLXn

: S$T2020-DLXn

Thickness Measurement System



Overview of Thickness Measurement System

B ST 2000 Series Lay-Out
ST2000-DLXn
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Overview of Thickness Measurement System

B ST 2000 Series Lay-Out
ST2020-DLXn
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Overview of Thickness Measurement System

Specification (Model: ST2000-DLXn)

Wavelength Range 400nm~800nm

Thickness Measurement Range 200A~35um

Lens Turret M5x, M10x
Measuring Spot Size 40um, 20um

# of measurable layer 3

Size of sample stage 150mm x 120mm

Roller guide type

X-Y-Z Mechanism Travel Distance : 70mm x 50mm

Manual Focusing Module Coaxial coarse & fine focusing controls
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Overview of Thickness Measurement System

Specification (Model: ST2020-DLXn)

Wavelength Range 400nm~800nm

Thickness Measurement Range 200A~35um

Lens Turret M5x, M10x
Measuring Spot Size 40um, 20um

# of measurable layer 3

Size of sample stage 200mm x 200mm

Roller guide type

X-Y-Z Mechanism Travel Distance : 200mm x 200mm

Manual Focusing Module Coaxial coarse & fine focusing controls
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Overview of Thickness Measurement System

Option Parts (ST2000 Series)

SRM (Standard Reference Sample)
Material Structure: SiO2 on Si
1000A, 2000A, 5000A, 10000A

Calibration Sample

Optical Lens M50x (Spot size: 4 um)

High Performance Digital Processing
Picolo Capture Board
Image: 1/2" Interline Transfer CCD

CCD Camera

Transmittance Function Usable Wavelength: 420nm~730nm
Repeatability: £0.5% at 550nm
Measuring Point: 1 point (Position: Center of Stage)
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B ST 4000-DLX Lay-Out




Overview of Thickness Measurement System

Specification (Model: ST4000-DLX)

Wavelength Range 400nm~800nm

Thickness Measurement Range 200A~35um

Lens Turret M5x, M10x
Measuring Spot Size 40um, 20um

# of measurable layer 3

Size of sample stage 200mm x 200mm

Roller guide type

X-Y-Z Mechanism Travel Distance : 200mm x 200mm

Manual Focusing Module Coaxial coarse & fine focusing controls
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Overview of Thickness Measurement System

Option Parts (ST4000)

Calibration Sample

Optical Lens

CCD Camera

Sample Stage

Transmittance

SRM (Standard Reference Sample)
Material Structure: SiO2 on Si
1000A, 2000A, 5000A, 10000A

M50x (Spot size: 4 um)

Number of pixels: 640x480 pixels
Pixel Size: 8.4x9.8um

300mm x 300mm

Transmittance measurement range : 420nm ~ 780nm
Repeatability (Precision) : + 0.5% at 420nm ~ 500nm
: £ 0.3% at 500nm ~ 730nm
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Overview of Thickness Measurement System

B ST 5000 Series Measurement System

— ST5030-SL

: ‘ ST5000

Thickness Measurement System
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Overview of Thickness Measurement System

Specification (Model: ST5030-SL)

Wavelength Range 400nm~800nm

Auto-mode (100A~35um),
Manual-mode (~50um)

Lens Turret M5x, M10x, M20x
Measuring Spot Size 40upm, 20pm, 10um

Thickness Measurement Range

# of measurable layer 3

Size of sample stage 200mm x 200mm
X-Y-axis Repeatability + 5Sum

Z-axis Repeatability + 4um

X-Y motion
Travel range : 200mm x 200mm

Motion Performance Max. velocity : 50mm/s
Z motion

Travel range : 50mm
Max. velocity : 50mm/s
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Overview of Thickness Measurement System

Specification (Model: ST5000)

Wavelength Range 400nm~900nm

Thickness Measurement Range 100A~50um

Lens Turret M5x, M10x, M20x, M50x
Measuring Spot Size 40um, 20um, 10um, 4um

# of measurable layer 3

Size of sample stage 300mm x 300mm
X-Y-axis Repeatability + 2.5um

Z-axis Repeatability + 2um

X-Y motion
Travel range : 300mm x 300mm

Motion Performance Max. velocity : 50mm/s
Z motion

Travel range : 50mm
Max. velocity : 50mm/s
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Overview of Thickness Measurement System

Option Parts (ST5000 Series)

Calibration Sample

Optical Lens

Sample Stage

Anti-Vibration Table (Only ST5030-SL)

Auto Revolver

Wafer Aligner

SRM (Standard Reference Sample)
Material Structure: SiO2 on Si
1000A, 2000A, 50004, 10000A

M50x (Spot size: 4 um)

370mm x 470mm(About ST-5000)

Anti-vibration System with mechanical pneumatically
controller

Auto changing Lens

Automatically Wafer align
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Overview of Thickness Measurement System

B K-MAC Main programs (ST2000 & ST4000 Series)

VThick
Fitting Graph Current Thickness [A]

Status: RMSE: 1.12, Layer 1: Incoherent, Layer 2: 8955.52

2:8102
Detect Spot .
e—_— e s B ncoterent| 995552

N[632.8nm] 1.45705 _ [632.8nm] 1]

Original Result Compare Result

[¥] Automatic number Name MeasD Start No. 0001 ‘

L2

&
@
2
=
H
e
5
4

580

10
Wavelength [nm]

Reference

EEEEEEENE

Intensity [counts]

Wavelength [nm]
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Examples of Thickness Measurement Results

B K-MAC Main programs (ST5000 Series)

Status: ©300 mm ) 200 mm B

Computed Measured ’ E / \
+
\ /

Shutter Speed

Auto Detect Spot

P

Reflectance [%]

-150 -100 -z 0 s km sC
(mm)

Generate

Contour "] Color Shade [“|Mesh

Reference [ Dark Position Move

650 X ¥ z Move Ref. || Meas Ref.

4gﬂ 5% bl
Wavelength [nm|
G | Ref. | -149.0965  53.0005 | 20.7803 Center Unicad

Pos. Pos.
© Spectrum I NK [Dark | -140.0065 | 80.0000 |  0.0000 | Move Dark || Meas Dark

Dark Reference Curr Spectrum

[ Joystick Control | X =9999.9999, Y =9999.9939, 7 = 9999,9999
shzzl Stage Control [mm]

[x [ v [ z

I GetX H GetY “ GetZ ]

0.0000 0.0000 0.0000

[ e v [ ez |

Intensity [counts|

g
?

edo eko

Wavelength [nm]

s
Main Measure Setup
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Verification of System (ZHH| M2|4d HS )

[Measurement Results]
Si02-NIST SRAM (971 A, 1995A) unit: A
Times 5i02-NIST SRM (971 A) | Si02-NIST SRM (18854}
1 973.4 18928

973.1 1993,
973.3 1593,
973 5 1992
973.2 1893
973.3 1992,
973 5 1932
073.8 1902,
973.4 1992
973.5 1993
973.2 1992
K;MZ’E@ 973.7 1992

073.5 1902
Standard Reference Materials g73.2 1892
973.5 1992,
973.4 1592
973.5 1991
973.4 1882
973 5 1892
973.4 1992
973 5 1592
I | 273 5 1992,

| 00 | 0000 573.8 1592,

SERIAL NO. DATE CUSTOMER bl
KR00—0000—000 | YYYY/MM/DD A NAME 973.8 1992

‘ ’ 973.5 1982
973.6 1982

Using Standard Reference Materials

*Prepare NIST Certificate sample or similar
certificate sample (as K-MAC SRM)

Y I o L

*Prepare Stable Sample Structure

w (oo |- (o |on (& o | na

- Jra [en foo oo Jo {o Ja (o fen | = |~ o [on [ o

873 5 1281,
Korea Materials & Analysis Corp. 28 a74.0 1892
www.kmac.to 28 973.6 1992
30 973.5 1992
Average 873 5 1982,
Max 874.0 1983,
e Min 973.1 1991,
[K-MAC Certificate Sample Image] Range(Max-Min) 0.0 15
STD 0.19 0.38
Accuracy 2.5 -2.5
& Accuracy = Average measurement thickness — NIST SRM thickness

@ | fon |= Joo Joo |a = [= Jro fro
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Conclusion

Why ST5000 Series?

Non-Contact

No Destruction

EE— . . ..am —

Real-sample monitoring

— N K-MAC's
s Opoe apP’74 ST5000 series

R ——— . -

More 10 year experience

T T — ht

Lots of major customers
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Questions ?
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