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hERE #4651k

1) E£E2 CompleteEASE
2) Alpha-SE #j48{L (4LEaFAS ) —
omplete
3) ?‘ﬂﬁé’fb%ﬁ\z (@?%) ( Measurement “Analysis [ Hardware [ Options

System Status
€7 CompleteEASE Initializing alpha-SE Hardware...

1/ Measurement | Analysis | Hardware | Options Measurement Controls @
Mode: Sampre Alignment:

System Status
Waiting to Acquire Data Angles: 20" 75° [ 90°(S-
Measurement Controls @

Focus Probes Installed

Mode: |Standard A 4 Sample Alignment: |Standard

Angles: 65° [v] 70° 75° []90°(s-T)
Save Data after Measurement
[ ] Focus Probes Installed
Export Results

Measure

] §ave Data after Measurement

[] Export Results

Measure
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1) E5# Hardware

2) < M aX. S i g i D iSp I ay> Measurement | Analysis [ Hardware | Options |

Hardware Signal Calibration Show Logs

3) Searching ————— |J

I Park Z-Stage Max. Sig. Display

Z-Stage Scan

S-T baseline Hardware ‘

|
I Off-Sample baseline }

&7 CompleteEASE

Cancel Signalr Display

ESearching for Min/Max, 5.1% completed

&7 CompleteEASE

Cancel Sirgnalr Display

[
i

Searching for Min/Max, 100.0% completed @
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4) FEST Ave=500-2000
5) I Max=1200-3200

6) EE#&<Cencel Raw Signal
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&7 CompleteEASE |

B. M S B s o o
1) MOdG?@Z‘%?% Standard Waiting to Acquire Data Angles: |:| F5° 70" D 250 D 90°(5-T)

Measurement Controls

2) Sample Alignment | It €)= €) N (2)

Standard o

?LELE?% Standard Long Standard

Transmission Eobust Choose From File Dialog

3) Angle’z]##70™ SN

Wbt Long Frompt Height

4) ‘Eﬁ‘%& MOdeI ‘F*ﬁ%—%‘ &7 Open Model

File Location- Files-

5) $§<Choose From File rBecent rErojeds rl=ibrary MName Date

- > [E3 Advanced a-5i on Glass (with Backside Reflection). mod G/22/06 11:52 AM
Ia Og = Basic | |a-si on Glass.mod 7/22/08 9:53 AM

Blank.mod G/26/09 8:00 AM

=3 Calibration Wafers ) . .
Glass Substrate (with backside reflection).m... G/26/07 315 PM

N = Glass Substrate-Transmission Data Include FI22008 1117 AM
6 ﬁ/:I:E BaSIC NI §§ Glass Substrate-Transmission Data Include... 7i22/08 11:16 AM
= <N §§ Glass Substrate.mod Ti22/08 9:53 AM

Glass with Absorbing Film (with Backside ref... G/22/06 12:15 PM
Glass with Absorbing Film.mod TI22/08 9:54 AM

N - o i
7) ?Z?I:E:lj:g” SI Wlth Thermal i| |slass with Transparent Film (with Backside r... B/22/06 11:57 AM
Z> i |Glass with Transparent Film.mod TI22/08 9:54 AM
O 'd d” [ |ITo thiny on Glass (with backside reflection).... 6B/22/06 11:58 AM
Xl e.mO i [ITO (thin) on Glass.mod 7122108 9:54 AM
i ITO on Glass (with Backside reflection).mod Bi22/06 11:58 AM
ITO on Glass.mod Ti22/08 9:55 AM

=t @n i| |si with Absorbing Film.mod Ti22/08 9:55 AM

8) $%<Open> | |51 with Mative Oxide.mod TI22/08 9:55 AM
:| |31 with Thermal Oxide XNIR.mod BIBIT 7247 AM

3| | Si with Thermal Oxide.mod @ TFI22/08 9:55 AM

| |81 with Transparent Film.mod Fi22/08 9:55 AM

File Mlame: |Siwith Thermal Oxide,moq

Comment:
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TR AL
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&2 CompleteEASE

l/Measuremenl [ Analysis | Haraware | Options

System Status
Waiting to Acquire Data

Measurement Controls

Mode: |Standard = Sample Alignment: =

Angles: []65° [@]70° []75° [] 90°(S-T)

[] Focus Probes Installed

Model: |Si with Thermal Oxide

|v|

[] Save Data after Measurement

Measure

€7 CompleteEASE

l/rv'leasurement |’Ana|ysis |’Hardware |’Options

System Status
Acquiring Data...

Measurement Controls

Angles: []65° [A70° []75°  [J90%(ST)

[] Focus Probes Installed

Model: |

[] Save Data after Measurement

Cancel Measurement

Measurement rAna\ysls rHamware rOpllnns |

System Status Fit Results

Waiting to Acquire Data

SE = 1.450

Angle Offset = 0.0337 * 0.003432
Total Thickness = 229.14 £ 0.035 A

Measurement Controls

Angles: []65° [¢]70° []75°  [J]90%(&T)

[] Focus Probes Installed

Model: |Si with Thermal Oxide

|'|

[[] Save Data after Measurement

MSE = 1.450
Angle Offset = 0.0337 £ 0.003492
Total Thickness = 229.14 £ 0.095 A

D

View Prev. Results

Spectroscopic Ellipsometric (SE) Data

.

P——

Q
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600

Wavelength (nm)
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1) ##FEMode
2) #EEFESample Alignment
3) HEFEEMAE
4) LA TR R B (EE)
5) #ZE+EModel
6) BBk nn
. B IRE IR
b. B R E 2= SR B
7) BRENERHFRE

8) FE AU RSy B
VGaRe el
9) BH4aE HI<Measure>
10) FEZEFitsadh SR
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P CompleteEASE

" Measurement | Analysis | Hardware |

System Status
Waiting to Acquire Data

Measurement Cmols

Mode: |Standard Sample Alignment: |Standard

@Angles: 65° 70" 75 [] 90°(S-T)

@[:] Focus Probes Installed

Model: [Non

5
[ ] Save Data after Measuremen@

[ ] Export Resulis
Measure Q
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Move the angle to 65.0°

G R =S

QK

Cancel

REF AR (

The angle is incorrect. Move the angle to 65.0°
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MeasurementZgEsRFEH-1

A) Mode : ode: |Fast

1) Fast Fast

g PN R =] = HIBFEZ3F) (FEEH Al fs = Standard
Long
2) Standard

Transmission

PR Bk an M - SR 4y100) MM

3) Long M.M. Long

RS S R e R s =R - SIS 493070
4) Transmission

EHIE L ZRERR
5) M.M.

Mueller-matrix E/EJ Y25 e (anisotropic ) B E Rt (
depolarizing ) 1k

6) M.M. Long
EEna e > Mueller-matrix &3
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763. MeasurementZjgEsREH-2

B) Sample Alignment : | |
Sample Alignment | Standard

1) None None
$LEEE 0 38 A A Straight-Through (90°) slandard

Robust

E//HJQI_J_‘ jg(l:llzl[:l i?ﬁﬁ)ﬁﬂ Fixed Height
Prompt Height

2) Standard
TR Sl e EAE B R R CPE L AR R AL - BETRER

AR R e i 11 fe [

3) Robust

Pk o & a R TR S i pnagk [ = (ROl AE AR > AN
GEH) BJEHA S BRI

4) Fixed Height
B EN5 a5 Flhardware.cnf £8 28 1 e e 2 =S
5) Prompt Height

FRER & ATEE 2 EmEemE > A[#&HC ”Z-Stage Scan” Tj5E ’%%u%l

=
\er:2020/09

5



http://www.teo.com.tw/

MeasurementTfjgesiREH-3

C) Model :
1) ## “Choose from File Dialog.” Shoese fon SloQios
FiiModel #4171 & R [F. H % -

Library : Advanced - Basic ~ Calibration
W af e r S Open Model

File Locatian: : Eiles:

rﬂecent rErDjects |/I=ibrar\,r | H Mame Diate

o |a-5i on Glass fwith Backside Reflectiony.mod  B22006 1252 PM 2 KB
=3 Advanced | |a-5i on Glass.mod 7023008 10:53 AM 3 KB
(3 Basic ‘| |B1ank.mod BIZBIOY 900 AM 0 KB
0 Calibration Wiafers ‘| |31ass Substrate (with backside reflection).m... BIZEMOT 415 PM 2 KB
Glass Substrate-Transmission Data Include.. 7220281217 FW 8 KB
Glass Substrate-Transmission Data Include .. 72208 1216 PW 8 KB
Glass Substrate.rmod Fi2ANg 1053 AM 1 KE
Glass with Absorbing Film (with Backside ref... Gf22006 115 PW T KE
Glass with Absarbing Filmomod TIZ2M8 1054 AWM ¥ KB
Glass with Transparent Film fwith Backside v Br22me6 12:47 FM 2 KB
Glass with Transparent Film.mod TIZ2Ms 10484 A 2 KB
ITCQ thim on Glass fwith backside reflection). . Br22mMeE 1258 PM 3 KB
ITO thing on Glass.mod Fr22me 1054 A 3 KE
ITO on Glass (with Backside reflectiony.mod  B22006 1258 PM 2 KE
ITO on Glass.mod TI22I0810:55 AM 3 KB
Siwith Absorbing Film.mod Fr22me 10585 A 6 KE
Siwith Mative Oxide.mod Fr22me 1055 A 1 KE
Siwith Thermal Oxide.mod Fr22me10:as A 1 KE

. =1 N oy : Siwith Transparent Filrm.mod TI22MB 1055 AWM 2 KE
KT E TSR
* 2 H ~ZIs :

BEecent rErDjects |/I=ibrar"5f |

File Hame:

F—I Recently Opened Files ' Comment:

| Qpen || Cancel
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MR ZE RERR IS 5 MRS

1) = HIE%E : Mode = Long - Sample Alignment = None > Model = None
2) JCIREDCEHERE EFRO0ENL B (/K)
3)Psi=45+0.1> Delta=0 0.2

& KEloBUEEAEFEN - bR T AER AR RAVHEN AR & SRR A HEHE
RS HUHE H U

Spectroscopic Ellipsometric (SE) Data

Py

44 .90
300 600

Wavelength (nm)
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Analysisti g

Fitzh 4. Save Snapshot : H[[E1~ 317 &5 FdatafE FHLE AR
7217 Modelzs

HI & BiiModelffydata

@7 CompleteEASE

Measurement | Analysis I’Hardware rOptions |

Data: 25nm Oxide on Si Model: Si with Transparent Film U

| Open || Save || Info. || Set Ranges | | Open || Save || Clear | Open Snapshot || Save Snapshot

Fit: Layer Commands: [Mlf] Delete Save
| Generate | | Eit | | T | | Reset | Include Surface Roughness = OFF
+[Layer # 1 = Cauchy Film Thickness # 1 = 27.31 nm (fit)|
MSE = 0.785 |Sub51rate = Sl_JAW
Thickness # 1 = 27.31+0.021 nm

A =1.468+£0001484 + MODEL Options
B = 0.00330+0.00060296 + FIT Opticns
C = -5.1305E-06+6.8595E-05 + OTHER Options

n of Cauchy Film @ 632.8 nm = 1 4?58@ Configure Options

Turn Off All Fit Parameters

T TRRORT TRRORT FRRRORE FRRRORE FRRRTET. FRRRTET. FRRRTET. FRRRTET. A R LR AR R nn TRRORT TRRORT TRRORT T RTETRRELARIERT FRRRTET. FRRRTET. FRRRTET. FRRRTET. A R LR AR R nn TRRORT TRRORT TRRORT FRRRORE FRRRORE FRRRORE FRRRTET. FRRRTET. FRRRTET. A R LR AR R nn TRRORT

Data Model Results Show Data

Spectroscopic Ellipsometric (SE) Data Zoom A
35 130

e il FPY
20 SO el

P 120
I

-_--_-_--‘—"-—n__
15

30

o\
Y

10

600
Wavelength (nm)
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@ CompleteEASE

ES i O 2_,J AW 1 J/\/L 5’% BF‘—ZIBL‘ E Measureent | Analysis | Hardvare | ptions |

Data: 26nm Oxide on Si Model: 25nm Oxide on Si (25nm Oxide on Si model)

s 23EGraph Layer Optical (o0 (o | o | [ [ ] o] Lomeees [ onoues]
Fit: Layer Commands: Add Delete Save
Constants | Genere ‘| Tl H Resel ‘ Include Surface Roughness = OFF

Layer # 2 - ORI Oride Thickness = 26.42 nm (ff)

HSE =0.043 Layer# 1= INTR_JAW Inferface Thickness = 100 om
Model: Siwith Transparent Film Quide Thickness = 26 4240.007 nm Subsirate = §_JAW

Angle Offset = 0.00138:0.002307

Open Save Clear + MODEL Options

- - +FIT Options

+ OTHER Options
Layer Commands: Add Delete Save Configure Options

Include Surface Roughness = OFF Tum Oft AL it Farameters
Layer # 1 = Thickness # 1 7~_~1 nm (fit)
Substrate =| Graph Layer Optical Constants \ -

Graph Layer Absorption Coefficient A
+ MODEL Op Opt. Const. of $102_JAW vs. nm Zo0m A

+ FIT Options Rename Layer and Fit Parameters 1.480 10

Data  Model  Results |SnowData‘

+ OTHER Opt Save Layer Optical Constants 1475 08

Configure Parameterize Layer
Turn Off All View Layer Comment

1470 0.6

X

c
1.465 04

Convert To EMA

1.460 02

—————— —_-_-‘-_-_‘-__‘-l—n—-
Convert To Anisotrapic — 1.455 0.0

300 900

Convert To Transparent B-Spline

Grade Layer

Start Superlattice —
o o o o k] W R e E"IDEO“
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Hardware TabIjjgEsiEH-1

Hardware :
Re-initialize * t&& E¥r 9461k =—r - N s
Park Z-Stage : B8 2B o Met Sig.Dispey | | OF-Sampl baselne Ero

Signal : L-Stage Scan
Display : #ntaEaoT
Max Sig. Display : H#jFAE 5 emo8E - D0 NI E#NTT (BT )
Z-Stage Scan * DIf5 S i KT T2 = I06E » R EEE

Calibration :

S-T Baseline : 90°fi7 & > :EHV100% R R &R

Off-Sample Baseline : Calibrating the Angle of Incidence ( LA75%HIE=JAW 25nm
ZERH)

Show Logs :
Hardware : Alpha-SEfEH4C8%  Error - gEaRafUE 40 8%

Ver:2020/09

Hardware Signal Calibration Show Logs
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Hardware TabZfjgEsRHHEH-2

Routine Test Measurement :
1) & SiO2 on Si 25nmiEE T

xﬁiﬁﬂ) E3

——a

S

3)EL5EEMeasure

4)Routine Test Measurementi‘i‘jﬁ%OK

Routine Test Measurement

Measure

show Resulis

Routine Test Measurement

This procedure assumes thatthe following sample has been loaded and aligned: 25nm Oxide on Si

Press Ok to continue or Cancel to exit {bé ure.
Ok Cancel

5)&E#EShow Resuns
S SR

Ver:2020/09
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7\HH§?E$}/E‘\ R 1

A EREEERRR (ZR) |

Measurement | Analysis [ Hardware l Options ‘

@ Hardware Signal Calibrg\S) Show Logs

| Re-initialize Display | I S-T baseline | | Hardware

I
iﬁAHardware Tab I Park Z-Stage || Max. Sig. Display || Of-Sample baseline || Error

@ Set base to Straight-Through Configuration

Press <OK>

%EHY ':F' ,3%*}‘5{& S Cancel Straight-mrough Baseline
|‘:Acquiring Data ..

Spectroscopic Ellipsometric (SE) Data
Straight-Through Baseline :

® Straight-Through Baseline is successful, MSE = 0.39

EEUSERK » MSEIEE » Press<OK>

Intensity

Ver:2020/09
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HIEFHEERPER-2

B. &R E mEH] BRI S E R R > Preee <OK>

Transmission Measurement

{ Measurement | Analysis | Hardware | Options
System Status

Waiting to Acquire Data o
Measurement Controls

Mode: |Transmission :]ngple;\ugnment rRl-one @
Graph Type
Angles: [J65° [J70° []75° [d 90’(S-T)® Spectroscopic Intensity Data

Model: [None ( \4/ ) = 8

Set base to straight-through configuration and @ample in light path

[_] Save Data after Measurement ersly
@ ~ Measure {@ | V\
1) Mode =>Transmission
2) Sample Alignment =>None
3) Angles=>90°(S-T)
4) Model => None
5) EIEE AR

6) Press<Measure> 5= M
\Ver:2020/09
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Liquid Cellfs? A& HA-1(7EEAC)

Ry~ ==
1. S & © £9500uLK RS -
2. AAERRl ¢ A EEH(Stainless Steel), PEEK

Thermoplastic5, or aluminum coated with Nituff® 6. The
base Is anodized aluminum.

3. AHA * HEeEELETO -
B -

1. ZEAERm S
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A |
25nm SiO2 on Si |
‘ Nom. SiO2 Thickness
20-30nm
——— 77
102 oNn "SI 25nm fierm > 27

[ eF A SRR EH B
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EAIn5|tu iﬁﬁt

Measurement Controls

Mode: | Standard -

BEATA I AR S 1
it

T2BECEA T 02

Sample Alignment:

. H pAgaM =

standard

w

Project: {Basic

w

Model: | 5i with Thermal Cxide

w

6. INAHIA R CHIETEZYE FRHE NCancel )
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1) FeZ(EE R
2) [eRFAAIpha-SEBE R ( &RFEAEIR )
3) BAFAE 2R A =R (OFF)

- Are you sure you want to exit?

Yes| No

Ver:2020/09
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BRI ELC R

@ CompletefAsE

Measurement | Analysis | Hardware | Options ( 1)

Display Units Configuration Controls About CompleteEASE

Wavelength Units: Edit Confiquration Version: 6.33
& ©1999-2017 This software is only for use by

Thickness Units: Import Configuration JA Woollam Co., Inc. J A Woollam Co. Customers

Qptical Constants:

Save Configuration

Use Defaults Hardware Firmware Version: 17.034 (17.037)
i Heap Memory. Used =85.81MB, Max=932.2MB
Miscellaneous Non Heap Memory: Used = 412218, lax=-0.0MB

Reset Win. Size Manage Users Show Manual (F1)

License Details:
License Type: perpetual

View CompleteEASE Shortcuts Deactivate m
N

Create Debug File View Error Log

1) EEE20ptions/T H
2) Press <Create Debug File>

3) ¥ C:\CompleteEASE\CompleteEASE_Debug.zip
E-MailZ5 4 TAZAEN » o e &R A
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QTH ( Quartz-Tungesten-Halogen ) %58
* BHEFan4Y F51500 /NEF
*EIHmE AR —4H (51#)
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z8 EfiCompleteEASE#RAE F1Alpha-SE{# s 255
5 R A
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KE R R B -2

HTHIFIE TR ASR (/N0 S S TEH R &)
1 A H Ry B
B PR AR 2T

5 B CompleteEASE#R A5 F1Alpha-SE 23 85 JH
T B eV PR S BRI 5 R
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B BReiEe-1

1 MR G FEI2A I ESsample
2. REETRNDEEEEIE0
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g])
52 EfiComplete EASEHRES
BAFAAlpha-SEZEJH

4 CompleteEASE

( Measurement | Analysis EGELCUEICEE  Options

Hardware Signal

Calibration

Show Logs

S-T baseline

Hardwiare

3 Re-initialize Display
Park Z-Stage Max. Sig. Display

Of-Sample baseling

Error

Z-5tage Scan
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I USBEiREg « BIEL - e
R ECE O TR
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FIREFEmME N7 0 FEm
EHSETE Fyakt
FRESNAERRG > S
7 A RS Bl Park g

<RRER Ry - WAREZ Park
SH[E EZE A RS e il
&) Parkyij
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B B A -5

4 et e AL X IPCE #,£C:\CompleteEASE\CNF
10. SHERMEEROCFIEE]  ghisEsl  BEE S —SPC 1Y

11. Fernsigm C:\CompleteEASE\CNF
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s BRaiiiH-6

12. WSS E (L E - RRFEERECEROCREE ] (FE2PERT.)
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B B -7

FEFRmE N7 i
SR FfatE ([F205RS.)
14. FE/;NEEEG b FIRE
T AR B Park g
Xk an 2l o WRETPark

SEFABHZEH A AR B
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e BRaii0e-8

15, SEHHTEHOLRIEST (FIEE0)
16. 4 FUSBHER « TR - B0
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&7 CompleteEASE

[ Measurement | Analysis | Hardware

System Status
Initializing alpha-SE Hardware ...
&7 CompleteEASE

(Measurement [ Analysis | Hardware

System Status
Homing Motors ...

{7 CompleteEAS

Measurement [ Analysis ’Hardware Options ]

[ Measurement | Analysis | ' System Status

System Status

Waiting to Acquire Data

< Measurement Controls
easurement Controis

Mode: [Fast v] Sampie Alignment {:Standard { |

Testing Motors ...

Iode; Sample Alignment:

Angles: [165° Bz 70° []75° ] 907 (s-T)
, Angles: [165° [W]70° [W]75°  []90°(sT
Model: |None ‘

] Save Data after Measurement

lodel:

Measure

Save Data after Measurement

Cancel Measurement
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