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FEMBKFETFEZ4F O T EEESOP: J.A Wollam IR-VASE Mark IT #51&4%
J.A Woollam IR-VASE Mark Il #§{R{3UREFH

1.0 %, L2MAR Process Summary

IR-VASE Mark I 42 i 1 AL AR B 2T 4 (FTIR) TR AN gt kM s MR Im A, P2
BEHER ORI & o D0 IR 28 5 LRI FIARMESS . RAL A4 R3S . HEE 2 AIDTGSHE
MZSARSE G, TR FH 20 /MBI b B B8 R 6 e Y

2.0 FEmAEIER Material Controls & Compatibility

f it 75 9 P BT B i o

3.0 BEFHARIE Definition s& Process Terminology

Spectroscopic Ellipsometer: ¢ 2#AMif{X
Alignment: X #E
Random Global fit: RNl FILE

Automated Rotating Compensator (RCE): H sl ief% M= 2%

4.0 AT Safety

4.1 SBIEA#GE, WRITPOLEG THRiERREk.

4.2 FTIRJGIEAAE NG KL DU R o Bl /e PR FF A — B -« #4061t ] B
B 178 23 AR R K 28 SRR T F BV it o ZHIR-VASE A A IS, 7T LGP R s 4
FL I P LA 5

5.0 FARBK Specification Parameter

5.1 NBFATEH]: baiE32° #]90° .
5.2 VG 1.7 pm#30 pm (333 cm! to 5900 cm!)

6.0 TAEEF Working Principle

FENER T, AMEASAE360° K] FoD Bt ek, B sR RS BT . SR 2
FEf DA IR 5 AR AR A IR AR S S AR, M AMERR RO B 1 9 1 1)
AT DATHE A B PsifliDelta iy (S EMRS =),

7.0 FERFE Process Procedure

7.1 IR-VASE Mark I1 B3l

7.1.1 ATTFH A H % i 45 VB-400..
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EEHEKXFETFEMH PO ITELESOP: J.A Wollam IR-VASE Mark 11 #444%

(]

Motors Inited

7.1.2 TR G H AR

o

vacuum pump

7.1.3 FTHF LK.

7.1.4 FTHFHRIEHIARVB-400 =8l 5, HIEAVRSTERIT 4kt . J3 3IWVASE-
IRE A

7.1.5 M “Motors” Fi%#% “Current Goniometer Settings” . 7E ¥ 4% (Kl f X Z FE 4% 1
FEEURE S S AR 207 B . K2R FE I A “Current Goniometer Settings” 1
fIALE . % “Current Goniometer Settings” 1 IRIFE f: F FEAEQ0° , (HIN A ZI
At BSBR989.95° 5 MdE “Up” dil A mlll A A BE 1] b #£500.0025° 2
90.00°

3 /15



SE

ShanghaiTech Quantum Davice Lab

EEHEKXFETFEMH PO ITELESOP: J.A Wollam IR-VASE Mark 11 #444%

File Align Measwe Graph System | Motors Calibration .
90. J

StomState o gone o | oo |

iguration: RCE (PSCA] 5
Bmfm_ [PSCA) Compensator Detector 180 Jog: Unl Doyn |
Incidence Angle = 70.0 Analyzer
Polarizer = -45.0 Incidence Angle —
Compensator = 348.0 H
Anspzet = 450 Redritisize Motors T Cancel |

Current Goniometer Settings

7.2 RO
7.2.1 M “Align” 8% “Load Sample Procedure” i, WVASE-IRZEH 5 43
FEh#180° , KrEsh ERENFI0° , IR FES ISR G

WVASE-IR
Eile | align Measure Graph System Maotors
HE Load Sample Procedure

Cors = Align Sample Ti
Incide  Translate Sample Stage (Laser) <

Eglr:;' Translate Sample Stage (IR Beam) @ Load sample onto sample stage.
Analyzer = 0.0

B Graph Information

7.2.2 B RAIF YR vent. WIERAE i R B s AEAE fh Sk A, KRR R
BEME.
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EEHEKXFETFEMH PO ITELESOP: J.A Wollam IR-VASE Mark 11 #444%

Vacuum
Selector

7.2.3 EFESBCERE T L

7.2.4 ¥Load/ <Y BAHE L FOK %4 . WVASE-IRFE M & B 251 310° , RI2e4#
ZhH90° o (BN NEESASFAIE) o R K, WVASE-IR¥ s DU 40 8 %o
T He

Quad-Detector Alignment

X=26.155, Y=38.671, 1=17.502, Gain= 2

7.25 VAEERES G BURHIRHL, AEDURI S AR T LB EL R . — KR
YL E 5 FORIEE N T3, BB BOC R TE B X 5.
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Sample Tilt Knobs

Z micrometer

7.2.6 % NE HHClosedZ 4, AkZEFE SNt 15

Quad-Detector Alignment

X=0.305, Y=0.245, 1=14.710, Gain=4

WVASE-IRB F 71 B 28 0 2 M) ' [ 15 B ~2.5 mm

WVASE-IR E

\y Close the detector-side iris to approximately 2.5 mm for sample z-translation alignment.

Cancel I
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EEARKFETEZEH PO L EEZESOP: J.A Wollam IR-VASE Mark 1T #4443

7.2.7 FOLH BT 2.5 mm, 0K . WVASE-IRFHFE M & 82121707, 480
WERLEhF140° , SRJFE R “Translate Sample Stage Alignment” 7 .

7.2.8 WEMMG TR, BOKIREEHR mEX R .

7.2.9 MPIRTT R R KGRI E, %N & D IClosetk 4. WVASE-IREZ IR
MZRFENEI180° , FEMEFENFI0° , FEEERIT RN ZS G B 47 B R 4L .

Translate Sample Stage Alignment

Maximum: 1.05 at 2576.71/cm

Absolute Intensity Absolute Intensity
B
O e
A Fmm e e 087
[T
1.0
[ R
0.9l 02f-----1- -
00 MM
0 5000
08 Frequency 1/cm

0 50 100 150 200

7.2.10 FTHFERIBSANG R, $%OKHE4A] . WVASE-IRWHHERE 5 & AR I 28 8 5 7 2 T
GUE T s s P TINIL A=

7.3 REHIE
7.3.1 MVASEZZH % “VASE Scan Setting” 5. WVASE-IR¥ &/~ VASE#i%
HE,
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EEARKFETEZEH PO L EEZESOP: J.A Wollam IR-VASE Mark 1T #4443

VASE Scan Settings ot ]
DTGS: Cument working range is 230.0 to 8000.0 1/cm System Acquisition Configuration >>> |
Browse > | File Name: [CWVASE " da
Comment: |commenl |
- Angle of Incidence ~ Sample Type
on [0 J o [0 ] w [ ] | LLeeee =
~Input Polarizer
- Resolution ~ Averaging Polarizer Setting = deg.
64 | Spectra / Rev D [V Zone Average Polarizer
Settings Group Scans / Spectum |1 RCE Analyzer
Losgsetings || | MessaemerkCycks angle [T | | | Arbersetim= [0 e
: | @ Single Position
Save Seltings X
Bandwidth pm
Match Settings Te D " Zone Average Analyzer
Loaded Data Minimum Intensity R atio l:l " Four Position Average
I™" Transmission Measurement {Start Scan| Cancel
7.3.2 M\ “Resolution” "NHiHE AL FEIT F DGIE 3 HE
VASE Scan Settings “
DTGS: Curent working range is 230.0 to 8000.0 1/cm System Acquisition Configuration >>>
Browse >>> | File Name: CAWWVASE 32\ dat
Comment: {cnmment I
—Angle of Incidence ~ Sample Type
o ‘?D | to |?U | by I‘ | deg. ||s°"0Dic Lll
~ Input Polanzer
~ Resolution ‘\ - Averaging Polarizer Seting = deg
6 ;l Spectra / Rev D ¥ Zone Average Polarizer
- Scans / Spectum |1 —~RCE Analyzer ——
Measurement Cycles / Angle Analyzer Sietting = D deg.
* Single Position
Bandwidth pm
D " Zone Average Analyzer
Minimum Intensity R atio \:I " Four Position Average
[ Transmission Measurement Start Scan | Cancel |

7.3.3 £ “From” HEFFHRER —NMUEME. £ “to” HEFTIRERG —MIEMEL.
£ “by” HEFIREWVASE-IR A EE — NI Ay LA 3 2 fieJa — >IN B A E N
DA WEREE — MR AR T Fea —DIMEA L, W “by” HEF FIE
ANH -
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EEARKFETEZEH PO L EEZESOP: J.A Wollam IR-VASE Mark 1T #4443

VASE Scan Settings

e

DTGS: Current working range is 230.0 to 8000.0 1/cm

System Acquisition Configuration >>>

Settings Group Scans / Spectium

Load Settings |
Save Settings |

I Iransmission Measurement

Measurement Cycles / Angle
Bandwidth

Minimum Intensity Ratio

Browse >3> | File Name: C:AWVASE32\" dat
Comment: |commenl ]
Angle of Incidence Sample Type
From I?? | to |7D | by I'? l deg. ||sulropic ﬂ]
Input Polarizer
~ Resolution ~ Averaging Polarizer Setting = deg.
64 L] Spectra / Rev (19 ¥ Zone Average Polarizer

1

- RCE Analyzer
Analyzer Setting = D deg.

(% Single Position
um

" Zone Average Analyzer
" Four Position Average

Start Scan I

Conce |

7.3.4 BIE “Spectra/Rev “ R (+h & fiedE — X AL B A . e/ oSy 212,

M52 MR, W AL,

W “Scans/Spectrum” i (7 &AM & A7 B ST )48 AR e 21 A6 IS A B T

7.35
FAREREL) o B VU HE I B I R] U AT e 3 I
7.3.6 W E “Measurement Cycles/Angle” 18 . J& A/ E N1,
7.3.7 ¥ “Bandwidth” % & A0,
7.3.8 % & “Minimum Intensity Ratio” {ii }5;
VASE Scan Settings ot

DTGS: Current working range is 230.0 to 8000.0 1/cm

System Acquisition Configuration >>>

Settings Group Scans / Spectum

Load Settings
Save Settings

[ Iransmission Measurement

Measurement Cycles / Angle
Bandwidth

Minimum Intensity Ratio

Browse >>> I File Name: CAWVASE 32\ dat
Comment: ‘cornrncnt ‘
Angle of Incidence Sample Type
Fom |77 | [0 | b |7 | des. [1sotropic - ~|
Input Polarizer |
Resolution Averaging Polarizer Setting = deg.
64 L] Spectia / Rev |15 [V Zone Average Polarizer

20 RCE Analyzer

Analyzer Setting = D deg.

(% Single Position

1

pn
" Zone Average Analyzer

1l

" Four Pasition Average

Start Scan |

Cancel |

7.3.9 MRAEFESPEFUE SR MR, A =RhRAL S RN R 1A e s A 1

Sk
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EEARKFETEZEH PO L EEZESOP: J.A Wollam IR-VASE Mark 1T #4443
e

VASE Scan Settings

DTGS: Curent working range is 230.0 to 8000.0 1/em System Acquisition Configuration >>>

Browse »>> | File Name: |C"WVASE32\" dat

Comment: | conment |

—Angle of Incidence
From |.”I } to |7'EI l by |'? |deg.

Resolution | Averaging m:ﬂ:ﬁ:ﬁix

64 =l Spectra / Rev [¥ Zone Average Polarizer

Settings Group . Scans / Spectrum IEI RCE Analyzer

Load Settings Measurement Cycles / Angle |1 SuatzaiSsnab D deg.
Save Settings Bt @& Single Position
W abed C ot e T (" Zone Average Analyzer

Minimum Intensity R atio " Four Position Average

11

[ Transmission Measurement Start Scan | Cancel

7.3.10 #'E “Polarizer Setting” & }45.
7.3.11 ‘a)i% “Zone Average Polarizer”

7.3.12 #'E “Analyzer Setting” {8 40.

WASE Scan Settings

DTGS: Current working range is 230.0 to 8000.0 1/cm System Acquisition Configuration >3>

Browse >>> | File Hame: CAWAASE 32\ dat

Comment: |C|:|rnment I

—Angle of Incid Sample Type
Isotropi
From |T? | ta [0 | b 7 | deg. “ solropic ~|
~ Input Polarizer
~ Resoluti Y . Polarizer Setting = deg.
B4 LI Spectra / Rev 15 ¥ Zone Average Polarizer

Scans / Spectrum 20 — RCE Analyzer

Analyzer Setting = D deg.

" Zone &verage Analyzer

—Settings Group

Load Settings | Measurement Cycles / Angle
Save Settings | Bandwidth

Match Settings To
Loaded Data

[ Transmission Measurement Start Scan | Cancel |

urn

Minimum Intensity R atio " Four Position Average

1l

7.3.13 R MR W FEE A SOAHE TR A AE i BR AR AN SR A

7.3.14 % “System Acquisition Configuration” (RZREME) 1%4l. WVASE-IR ¥
LRRFERERE R L.
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EEHEKXFETFEMH PO ITELESOP: J.A Wollam IR-VASE Mark 11 #444%

- System Acquisition Configuration @
Ellipsometer Configuration Background-Spectrum Acquisition Control Settings
(" RAE [PSA)  * RCE (PSCA) Background Utilization Mode

. (‘ e AsN o Al
Spectral Range Settings NotUsed @ As Needed New Always

Absolute Maximum Acquisition FRange: M aximurm Scans to Accumulate
100.0'to 8000.0 14
° o Maximurm Time to Accumulate sec

Current Working Acquisition Range:

|23'1'3 | to lSlJUIJAlJ 1/cm Get Background Spectium Now | 20 scans
Bandwidth Applied by Software:

D um Invalidate Current Background Spectrum |

Current Detector
* DTGRS

Resolution 0K | Cancel |

Acguisition Min. Recording

-] ] s |

7.3.15 # “Ellipsometer Configuration” #; % NRCE 3.

7.3.16 #'E “Current Working Acquisition Range” {& ;\230%8000.
7.3.17 F#Hi “Min. Recording” £+ “currentres” .

7.3.18 % & “Background Utilization Mode” & “As Needed” .
7.3.19 % E “Maximum Scans to Accumulate” 4999,

7.3.20 % E “Maximum Time to Accumulate” 2430

7.3.21 RdiOKH%EH

7.3.22 SEAAT IFHRIN & AN U8 I R G 1 o

7.323 fREHTASH MERLFITIREERE R I HRTIRLA . 58 NS A 2 R AR
Ja BRSNS E ST

7.3.24 FEBUHEER OS] VASE HFFRE G L, JEHARTIE,
7.3 S8R
741 gk EIN SR HWVASER A

WVASE

7.4.2 i “Experimental Data” , i miidiFile, ritdiOpen Exp.File, FTH 7% Z5Hri)
i’fq:o
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EEARKFETEZEH PO L EEZESOP: J.A Wollam IR-VASE Mark 1T #4443

4

P = EE | e o o

Selocted Typs nm Anght Data

& S ae

Type am Angie Data

& Experimental Data:glass_cr_au ’E
" A
Selected Type nm Angle Data

#E: 1251.2 60.00 46.086+1.66 158.28+2.66

#E: 1256 60.00 44 576+1.82 157.8+2.97

#E:1260.9 60.00 44.132+1.90 155.93+3.19

#E:1265.8 60.00 43.641+1.37 155.41+2.32

#E:1270.8 60.00 43.976+0.98 157.2+1.63

#E:1275.8 60.00 44.438+1.10 158.3+1.83

#E:1280.9 60.00 44.1444+1.18 157.73+1.99

#E: 12859 60.00 43.626+0.92 158.16+1.53

#E:1291.1 60.00 43.240.52 158.45+0.86

#E:1296.2 60.00 43.154+0.62 158.17+1.03

#E:1301.4 60.00 43.665+0.66 158.91+1.08

#E: 1306.7 60.00 43.987+0.57 159.1+0.93

#E: 1312 60.00 44.19+0.53 158.88+0.89

#E:1317.3 60.00 44.355+0.54 158.75+0.91

#E:1322.7 60.00 44.554+0.57 158.69+0.95

#E:1328.1 60.00 44.666+0.64 158.88+1.05

#E:1333.6 60.00 44.825+0.64 158.71+1.07

#E:1339.1 60.00 45.148+0.50 159.18+0.83

#F- 1344 6 60 00 45 05+0 A6 159 AA+0 93 *

7.4.3 SdiModel & M, #E$F “Add layer” , & BFEERIER N N EM R, B0, £
e, EEFESHW A,

@ Model: cr

Calibration sample Glass_Cr_40nm_Au_100nm

> 2au_ir g 1000.00 A
1crg 400.00 A
0 glass-microslide_ir-genosc 1 mm

74.4 EiFModel ZMESHS i “Generated Data” % [, 1F 2 diGenerate Data.

P VASE fo

File Range Generate Data Copyto Exp Delete Data

& Generated Data: == ==

Type nm Angle Data

1251.2 60.00 44 615 159.01
1256 60.00 44615 159.1
1260.9 60.00 44.616 159.19
1265.8 60.00 44.616 159.27
1270.8 60.00 44.617 159.36
1275.8 60.00 44617 159.45
1280.9 60.00 44.617 159.54
1285.9 60.00 44618 159.63
1291.1 60.00 44.618 159.71
1296.2 60.00 44619 159.8
1301.4 60.00 44.619 159.89
1306.7 60.00 44.62 15998
1312 60.00 4462 160.06
1317.3 60.00 44.62 160.15
1322.7 60.00 44.621 160.24
1328.1 60.00 44.621 160.33
1333.6 60.00 44.622 160.41
1339.1 60.00 44.622 160.5
1344.6 60.00 44.622 160.59
1350.2 60.00 44.623 160.67
1355 9 60 00 44 623 160 76 .

T M MM MM M M m mm m mm mom mm
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FEHBKFEFESH PO ITEXESOP: J.A Wollam IR-VASE Mark 1T #1m 43X
745 FEFRATFItE O, X% PENormal Fits.

&

File Normal Fits Reset Edit Parms Fit Studies

B
:."'l
0
m
, [

746 MSEfEMN, AR .
7.6 RHL
A 73 T A, BT REdh, PRI, FEOCVAOO R I il B, B R iR HiIK 5 o
8.0 #EHIER
8.1 HHAIIHE (B&HHERRR).
8.2 HHAF MBS (RELEF EBILRR)

9.0 #f&E}8R Troubleshooting Guidelines

9.1 A7 I R B I Bk AR AR

10 k&N T AKLIEREZ T (Tool Administrator & Contact Information)

Fl TAEI: ki, vangijl @shanghaitech.edu.cn

11 BEHEHEST (Violation&Penalty)

FP TR R TR R A BRIV, — 2 RIENT N FRELBERURAE
FIREAA D, KRR (R T8F O f P DR AL T B E AT INE) PATAET]
it

12 FisRRAs (History Version)

Version Date Prepared by Approved by

1 2024-02-29 M RO
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LPEHMBEKFEF RSP ST ELESOP: J.A Wollam IR-VASE Mark IT #1443
FEimA J.A Woosllam IR-VASE Mark I1—TJISOP

—. IR-VASE Mark Il &3

1.1 FTHMRA IR I 28 VB-400. FTHF M. FIHFERE BT R,

1.2 ATIFHIEE R 38 VB-400 =704 5, FIEAVIRSIR AT sk (. JH3IWVASE-IR¥K
%o

1.3 M “Motors” F1i%#% “Current Goniometer Settings” o £ ¥ £ (I A A 21 4% 1152 HX
FEm G AR ZSALE . S ZI AL M U4 “Current Goniometer Settings” H A7 & .
= BRERIAR

2.1 M “Align” SEHHIEFE “Load Sample Procedure” T, WVASE-IRZ BRI #3250 2]
180° , KiFEM G BNFI00° .

2.2 BETIF R vent. HOFE S BERE b b,

2.4 ¥ZLoad/~lH EAE L FIOKF% 4. WVASE-IRFE S 155250 300° , RN 25250 2]
90° o C(BEIOURESNSFALED . TR, WVASE-IRKFE - PIERIN &0 75 5 1.

2.5 PABERE S SR A, AT DU PRI &0 v v 1 TR AL L E

2.6 & N O H I ClosetZdl, 4kEFE S nEad 2.

2.7 BB EA T N2.5 mm, $XOK%Z4]. WVASE-IR¥EFEG GFE1EI70° , HRIAE
#ahE]140° , SRJEE R “Translate Sample Stage Alignment” % [,

2.8 ABFEG & TR, SRR EEHBR S 4] o i

2.9 P R HRORER SR RIALE, T & I Closef . WVASE-IRE R 4%
BzhF180° , FEAMBEHBNEI0° .

2.10 FTHFHIEME ), $5%OKIEAN . WVASE-TRKHHEAE £ FIHRIN 4% 8 w2 A B U AE
PP Z AT E
=, KREHIE

3.1 AVASESRHHIEFE “VASE Scan Setting” Tl

3.2 M “Resolution” "FHIAEHHEFE T 7 1OGHE 2R

3.3 & “From” HEHFIBEHE —MNEMAE. £ “to” EFRERE—MIEME. 7
“by” HEHFRENE A ERIIE K.

3.4 BE “Spectra/Rev “fHRMEZR IR — R EN EH) . /D RVFNETRZ12, 115
M), AL

3.5 W “Scans/Spectrum” {H . PR B & (]S 0T G 3G X AME

3.6 W& “Measurement Cycles/Angle” {H. JEH/ME A1, ¥ “Bandwidth” %E N0, &
B “Minimum Intensity Ratio” 1 N5;

3.7 IRIEFESPEPURFERE 2R, A =R & m R B A 1) e P % [
{E
3.8 & E “Polarizer Setting” {H°~45. “A)Ji% “Zone Average Polarizer”. % & “Analyzer
Setting” {E 40

3.9 fRE MG RN Fe BE SCAHE F i AN A7l BE AR NS 4

3.10 #% “System Acquisition Configuration” (RGUKAERE) $%4. ¥ “Ellipsometer
Configuration” % & NRCE. WE “Current Working Acquisition Range” {5 M230%]
8000, F$i “Min. Recording” #H “currentres”s W E “Background Utilization Mode” 4
“AsNeeded”. W H “Maximum Scans to Accumulate” 4999, % & “Maximum Time to

Accumulate” 430, ridTOKHZH], 58 4T THARM G A6 H 6 -
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FEHBKFEFESH PO ITEXESOP: J.A Wollam IR-VASE Mark 1T #1m 43X

3.11 fREA S, AT EURRE G IR R . TN MR RES,
BRI S NFa e S0 .
Mq. rEdE
4.1 FTFFWVASE# .
4.2 fiidi “Bxperimental Data”, i fiidiFile, £iiiOpen Exp.File, #1704 13-
4.3 fidiModel & 1, & “Add layer”, I IRE E RGBS N ZEM KL
4.4 #FIFModelZFZESHUs i “Generated Data” % 1, 1F fiifiGenerate Data.
4.5 HNRAGEFItE K, £ % Normal Fits.
4.6 UL RMSEfE B/, 545 ST .
Fiv KL
RPN HT AR, BURFES, RWETIE, FRVA00r RS, &EREIKS .

15 /15



