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T[ET|I0|M CSV File 2H0t27| (Of : €2 ShincronAl MEF )

s Options  Help
. &,

General...
Run Sheet...
Chart Styles...

General Units...
ZEMAX .
Tolerances...

Diesign C5V File Folder
I Browse... | Eancel |

Runzsheet C5Y File Folder

| Browse... |

Spectrum JPEG File Folder

I Browse.. |

Icons
I Shincron...

Register..

License...

S "Options > Shincron ”

Reset All Messages

Close Job

el save Ctri=S
[l Save As..
| Save All
» Relative Thicknesses without Substrate
| Phge SH Relative Thicknesses with Substrate
P Setup. LinkSIM Filter File... Absclute Thicknesses without Substrate
.& Print Ctrlsp CODE V Sequence File... Absolute Thicknesses with Substrate
| A Print B FRED File... As Performance Table
- Print R L Applied Multilayers File...
Preview R virtualLab Coating Data File

FilmMaker Design...
Clsplay Setup '| Filmaker Design Materials._..
1 C:Reveser Engineering Test1 dds Spektrum Design...

" File > Export > Shincron ”
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RunSheet 2} Simulator AFHE 2 (Of)
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1) Design File

Cement

| Simple Specification:

600nm - 50% transmittance

Low ripple to 850nm AR —AR

No short-wave sidebands -\
Materials Ta205 and Si02

Sideband BK 7
blocker | wp

2) Machine Configuration

Z23 OF0A, File > New > Machine Configuration

RunSheetE 0|&23}7| 8= Machine ConfigurationOl Al General, Sources@}
Monitoring Chips @22}, 12|10 ER Al Wideband HE7} 22 gLICH
a2 ¢ ES2 Simulatord]| ER25tH 1 (52 X|g 27T Edge Filterd|

A8, Al EZELICE S MO E Tt optical tooling factors & 1.2 A& gL|C

= Machine 1 : t_- ;IEIEI

Packing Denzity Ermarz ] Depozition B ate Y aniation ]
i d ] Optizal Tooling Errorz ] Cryztal Tooling Ermaors

Sources kanitaring Chips

— Plant Configuration — Cyztal Contraller

Incidert Angle ||:|_|] Thickness Scale Factor: ||:|_|:||:||:||:||:||:|1
Depasitian kedium I,-'i'-.ir j Thicknesz Syrbal; Ikﬁ.,

-~ Maonitaring Capability — Diynarnic: Tooling Factor
v Optical v Crystal Fieset for each Layer [

Tooling Scale Factor IEI.EIEIEIEIEIEIEIEH
Tooling it Symbal; Inm
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B machinel
Cryztal Tooling Errorz 1

]

Packing Denszity Emors I Deposition R ate % ariation

Wideband i otes i Optical Tooling Erors
General i Sources i Manitoring Chips
ptical Cryztal o
Source hd aterial Tooling Tooling F?jgu[ﬁ:_f,r;] Line Caolar
Factor Factor
Taz05 1.2000 1.0000{17.00 e
Silica Si02 1.2000 1.0000{1.00 ——
#*
Emechnes =

FPacking Denszity Errors ] Depozition Rate Yariation

Wwideband Optical Tooling Errors Crys
General Sources Monitoring Chips
I arne b aterial Subsztrate Thi[ulz-;qrr;]ess Back Surface
[3laz=s Glazz Lozsless 1|Untreated
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RunSheet

o272 50N, File > New > RunSheet

T2 750 A, Edit > Parameters

7|2 Zt2 "Global Edit” F= =592 ¢/A WA 7ts gL|Ct

Essential Macleod i, Runsheet Parameters

File Edit FRumshest Tools Oprions  ‘Windao

\1f
Dresigr: | Centervresultzhedoe filter, ddz

Copy Fun Sheet Chrl+1C ;
Biiba B Shaat ChlY Machine: Ienter"-.results'ah“lachine 1.k Cancel |
Folarization: IF' TI
Global Edit... Monitor Mode: ITransmittance j
select All Chips Wwiavelength Interval: |1 Machine
: Configuration
Invert Selection Wavelength Scale Factor: IEIEIEIEIEIEH J_-LI' % % E—:!
v Seb Gain From One Poink Use Frevfens Errerm | N
Set Gain From Two Poinks _
One 'Wavelength per Chip [

Bunshest | Hotes |
Cryztal 14 anitar Manitar ngrtz?rw?ve Mani Simulati 2 Manit _:_]!
Chip Layer Source I aterial Thickness | Wavelength | Bandwidth Thigklﬁ:SS 5 ggg[ﬁ[m Slm:c‘;:;?: Df?srgt Gain Tonl:r St
k&) Irirn] {rrn] ah Chip £ E 2k
20{5ilica Si0z2 0.893954 510.00 10.00 0.000]  1.000|Optical
21| Titania Ta205 0603426 510.00 10.00 0.000]  1.000{Optical
22{5ilica Si02 0893954 510.00 10.00 0.000]  1.000{Optical
23{ Titania Ta205 0603426 510.00 10.00 0.000]  1.000{Optical
245ilica Sinz 0893954 510.00 10.00 0.000]  1.000{0ptical
25| Titania Ta205 0603426 510.00 10.00 0.000]  1.000{Dptical
2B[5ilica si0z 0.893954 510.00 10.00 0.000]  1.000{Optical
27| Titania Ta205 0603426 510.00 10.00 0.000]  1.000{Optical
28{5ilica Si02 0.893954 510.00 10.00 0.000] 1.000|Optical
29[ Titania Ta205 0603426 510.00 10.00 0.000]  1.000{Optical
30{5ilica Si0z 0893954 510.00 10.00 0.000]  1.000{Dptical |
31| Titania Ta205 0.523007 510.00 10.00 0.000]  1.000|Optical |
AN Ciliea Sing 1 NRIFE27 R10mn nnn nnnn 1 A0 Nnkieal ‘JLJ l
K — o[
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T2 HSUH AN, RunSheet > Calculate

T _inx
Coystal | Manit Mooy |Suatterwavel : ) ) yech
Chip |Layer| Source | Material Thigfnzss Wav?e?é:;th Ban?:lr::ﬁiod[th TEDllcal Monitar | Simulation| Zera Gain Monitar Start At F"§t F".St La_st L_a_st Finish At Fln_al Peaks
k] e T U:,?IETI?;S Spectrum| Spectrum | Offzet Type Maxima | Minima |k azimal Minima Swing
T Glass | 1|Teania |Ti02 0223289  500.00 1.00 0.505 0] 1|Dptical |91.7580 7E.2047| 169965 =T
?[Siica G0z 0837062 &ONO0 1.00 1316 0] 1|Opfical | 76 2047 | 93 8514(74 4274 93.7687] 2696541
3[Titaria | TiD2 0.424321 500.00 1.00 0982 0] 1|Dptical [ 332887 415628 415704) 0.01474
4[Siica |02 0804785)  500.00 1.00 1130 0] 1|Optical |41 5704] €7.3001 BE0113) 7.1738T
ZGlass | 5|Thania |TiO2 0642370  500.00 1.00 1.454 0| 1|Optical |E6.0113 19.3072 322773 277707 |4
E[Siica 502 071974  500.00 1.00 1.010 0| 1|Optical | 32.2773| 45.6602 39.2242| G0.0361|T
7|Titania | TiDZ 0554594]  500.00 1.00 1.256 0] 1|Optical | 39.2242 14,6080 24.1182| 36.6334) %
8[Siica 502 0.861331 500.00 1.00 1.257 0] 1|Optical | 24.1182| 36,9356 24 6664| 962999 T g
3 Glass | 9|Thamia |Ti0Z 0554534  500.00 1.00 1.256 0] 1|Optical | 2486854 14,0321 35,3547 | 200 50131
10[Silca 502 0551331 500000 1.00 1237 0] 1|Optical | 35 3541| 4 G067 267761176 2172 T
= 11| Tkania | Ti02 0554334  500.00 1.00 1.256 0] 1|Optical | 267761 228730 743363318 5114[4
2= d0lHe d&E Monitoring IH& CHe 500nmOl
408 0104 OFCH 3tLE2l Monitoring chipE == A2 2 otH
ol e Chiplil OtRAE =1 2&6tH Chip 813t =AUZ LIQAH ELICH -
[ L 5 Ir
S . '_|': —_
= , ; Chip, 1.GlassE 0t®A 2 26t
Bunsheet | Motes |
Crpztal b onitor b onitor uuaDrtTir;:NE "
Chip Layer Source b aterial Thicknesz | Wavelength | Bandwidth P
Thicknesz Spe
(kA [nm] (nm] -
E oh Chip
- 1| Titania Ta20h 0444625 510.00 10.00 0897
2|Silza Si02 0617631 510.00 10.00 0.850
3| Titania Taz05 0629584 510.00 10.00 1.271
4|Siliza Si02 0.995183 510.00 10.00 1.371
2 Glaszs | Titania Ta205 0.43176R 510.00 10.00 0972
G| Silica Si02 0.833354 510.00 10.00 1.230
TITikmrai= T-"1MF ncnadc Finnn A0 nn 1 N
T2 08 M=WA, RunSheet > Plot one Chip
LWPRS from layer 1 on chip 1: Glass
Transmittance (Signal Units)
1[]0_ ........................................................................................................
a0
80
—— Titania
70 — Silica
60
50
40
0 100 200 300 400
Distance from Chip (nm)
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L

“ LWPHS  Chip, 2.GlassE OFRA 2 S&lstn

Bunzheet | Motes |

Crystal bd anitar |
Chip Layer Source M aternial Thicknezs | “Wavelength | B.
[ka) [nm]
1: Glass 1| Titania Ta205 0. 444625 510,00
2(Silica Sio2 0.E17E31 510.00
3| Titania Ta205 [ 529554 510.00
4/5ilica Si0z2 [.996788 510.00
- A Titania Ta205 0 481766 510.00
E|Silica Si02 | 0892954 510,00
7| Titania Ta205 0. E09426 510.00
8| Silica Si02 0893954 510.00

Z2 3 00X, RunSheet > Plot one Chip

2L WPRS fro aver 5 on chip 22 Glass e s}

LWPRS from layer 5 on chip 2: Glass
Transmittance (Signal Units)
100 ......................... T R S R A R R R S D R S R R 1
a0

80

Titama

70 — S&ilica

0 100 200 300 400
Distance from Chip (nm)

Run Sheet It22 “File” > “Export” > "CSV File " ( a comma-separated variable)
71522 A L= Note Z2 I 52 = B2t 50| Coating Controller 5
]

CHE Z23ol Otz 280[ 7ts gL L.
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Extremum

\

Extremum existence recognized
here
Signal
/ Termination
Prescribed
. _ Overshoot
Noise signal change
Haot 3 e Lo|= Bt O 3 A MsHE =0 €A =X
ot @H#EZL O 3 2ol §EEHXA[H Tef LHFETL 0|0 Sitet ER00 =
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Simulator

Essential Macleod

File Edit Parameters Performance Tools Options  Window  Help

ety » Design
CpEn. .. CrlH+F1Z Material
Dpen Material, Optical Constank
Open Substrate. . Table
iopen Funckion, .. Stack,
Close wSkack
, Substrake
Save Shift+F1z )
Cpetation
SAVE AS... Fiz Machine Configuration
i Fun Sheet
Page Setup. ..
Printer Setup...
Prink Shift+Ckrl+F12

1 C:Opkatec, anmm

2 C:Edge Filker . rs

3 C:0pkaktec edge Filker . rs
4 :Machine 1.mcF

Exit

Optatec

Optical b anitar ] Cryztal Maonitor ] Calculation

General ] Signal Errorz ] "W avelength Errors

Run Sheet: Im FilesT hin Film Centervresults\Edge Filter.rz

Output Falder: IE:'\F‘ngram Filez'Thin Film Centerresultshone
Thermal Prafile: ||:|_|:|

Humber of Buns: I'I 1] Stop at Laper: I

[v Dizplay Signal Plaot
[+ Pauze at the end of each layer

Standard deviation for optical signal noise : 1 2.
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Optatec E;i

Optizal b anitar ] Cruztal b onitar ] Calculation n
g 0y

General ] Signal Errors ] Wwhavelength Errors —

Mean Emror: II:I_I:I
Standard Deviation: |1
“Wavelength Scale Factar: |0.0000000
R T
opeatee x

General ] Signal Errarg ] Wavelength Emars n
0y

DOptical Monitor ] Cryztal Monitor ] Calculation —

M anitaring: IDvershnDt b oritor Only j
— Owerghoot konitor — Pealk b onitar

Finirmurn Signal Change [#abs) Buffer Size [Hzamples)

kinimurm Overshoot [Zp-p] Filter Size [Hzamples)

b aimum T hickness Fatio Slope

11717

Mirirnurm M oritaring Thickness B atio Match Count

179

Minimum signal change %2 signal noise2| 482t Z-7HL} O| A

Simulatorl
General | Signal Erars | ‘wavelengthErors | Optical Maritar
Cryztal Monitar j Calculation ; E sternal } Hates

Flat Update Inkereal [nml (0001
Deposition [ncrement [nm]: (0,01

Uze Rate Data [

Plat Update [nterval [z]: ]1
Sampling Interal [21 1

Use Actual Maonitor Wavelength [

C|X| 22t www.thinfilm.co.kr BEH AL AFE 2X]




Ot2f & : The signal during the monitoring of the first layer on the first
chip

Simulating Optatec T - ||:||ﬂ
Run Munber: 1 Layer Murmber: 1 ¥ Show Signal Cancel |
Signal: 81.5363 I~ Show Bate
Previous Estrermum: Peak: 93.134 ¥ Pause At The End OF Each Laysr
Current Extremurn: 9203318041 Trough: 80.8741
Swing: Proportion: 0.0589072 Stop at Layer. I

Tirne:

LCantinue |

Simulator®| 102| X|FZ1t S8 X| C{H| =Z 0|5 S22
Simulator: Transmittance

Transmittance (%)
100

8073

60

40 Ii, ......... ............ ............. ............. ............. .............

400 500 600 700 800 900 1000
Wavelength (nm)
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Signal ErrorsOA| standard deviation : 0.4%,

Optical Monitor®| Al minimum signal change : 2% =783t & CtA| Simulation S}

Simulator: Transmittance

Transmittance (%)
-Iﬂﬂ e e e ............. precma oo s o gy ......

o (R PO e, e, PN SRR g

601

401

400 500 600 700 800 900 1000
Wavelength (nm)

7ol 2telol ZNK| & 2030 ECh O 8ot 24 & fIsiM=
EdgeE 600nmZE 7IHE =& =8 7L} tooling factor errors

I = temperature 52| #2tE 0] LAl Simulation= St & L Lt



Theoretical Performance of the Final Design

Transmittance (%a)
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