T2 AH =8 (o)

Long-Wave-Pass Filter

Simple Specification:
600nm - 50% transmittance

Low ripple to 850nm

No short-wave sidebands

Materials Ta205 and SiIO2

Cement

AR

Sideband BK 7
blocker LWP
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1.Cement: 12| ERL0otA| ot 2 2+CHg|

—

# Dispersion0l index of 1.55 Al 72

2. N-BK7= Material Folder= Schott 2004 ZH, OG 570b,0G5702

Schott Filter ZH 0l A

Import |92 223 LICt.

-0l -BIx
Refractive Index] Thermal Properties ] Nu—'J Wavelength [nm] Im
Wavelength | Refractive E stinction b aterial Refractive EHtinpt_inn
hirm Index Coefficient Index Coefficient
155000 000000 1.00000 0.00000
1000000 155000 000000 M-BK? 1.50753 0.00001
S0z 1.45044 000000
T2 )2 M0 A Ta205 210000 000000
0G 570 b 1.53000 000000
1l New > Material I Cement 1.55000 000000
2. Save As
F ——
S Import W rial =
& 1 BOs 30
. o
Irmpart from b aterialz Folder: &
|C:\Program Files\Thin Film Center\Materials\S chatt 20044 = @)
Browse I Cloze i
Wavelenath [hrm) W
Material Import 28,
o b aterial Refractive E stinction
T2 O A Index Coefficient
. M-FES 1.49102 000007 |
1. Tools > Materials H-FES1 1.48352 000001 )~ Plat Performance-
M-PEST 1.53208 ooooon
; H MN-PES2A 1.50012 0.00001
2. Edit >import N-FPSK3 1 5BETE 0.00001 Wavelength l
M-PSES3 1.62516 0.00001
M-BEF 1.52092 0.00001
o Sx Mer |NBKID 150162 0,000 _ Waveumber |
2= CS M-EE 1.52700 0.00001
k.7 1.51546 0.00000
k10 1.50594 0.00001
NZK7 151272 oooom v

¥ Substartes® &2
8tAOZ import
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- Phyzical -
. Optical . Packing . . . . .
Symbol hd aterial Thickness Thl[cr:-llmess Density Lock | Link | “oid Matenal | %oid Density
L [5i02 0. 25000000 1.00000) Mo 0| Air 0.00000
> BEN =205 0.25000000 1.00000] Mo 0 Air 0.00000
*
Formula:
bl edivimn
(HL™17 H =
»
4 k
Substrate
— — . .
T2 & 0l =0l M, File > Design.
— L .
T2 W=, Edit > Formula.
BK 7 : substrate , Cement : Incident medium.
Bl iwr _ O] x|
Qesign] LContext ] ﬂotes]
Incident Angle [deg]
Reference Wavelength [nm] |510.00
: — Optical | a
. Refractive | Extinction . —
Layer Material Index Coefficient T{Eﬁtﬁgﬁs
edium| Cement 1.55000 0.00000
1/Ta205 214455 0.00000] 0.25000000
2|5i02 1.46180 0.00000]  0.25000000
3| Ta205 214455 0.00000| 0.25000000
4(5i02 1.46180 0.00000]) 0.25000000
5| Ta205 214455 0.00000]) 0.25000000 21|Ta205 214341 0.00000| 0.25000000 B0.94| Yes
6|5i02 1.46180 0.00000| 0.25000000 22|5i02 1.46121 0.00000| 0.25000000 89.40) Yes
7| Ta205 214455 0.00000| 0.25000000 23|Ta205 214341 0.00000] 0.25000000 E0.94| Yes
8502 1.46180 0.00000) 0.25000000 24|5i02 1.46121 0.00000] 0.25000000 89.40) Yes
9| Ta205 214455 0.00000)  0.25000000 25|Ta205 214341 0.00000] 0.25000000 B0.94) Yes
10/5i02 146180 0.00000/ 0.25000000 26502 1.46121 0.00000| 10.25000000 8940 Yes
11|Taz08 214455 0.00000) 025000000 27| Ta205 214341 0.00000] 0.25000000 E0.94| Yes
12(5i02 146180 0.00000) 0.25000000 28(5i02 1.46121 0.00000| 0.25000000 89.40) Yes
13| Taz05 294455 0.00000) 025000000 29|Ta2058 214341 0.00000] 0.25000000 B0.94| Yes
1100 TaE1A0 0000000 5000000 30[5102 146121 0.00000] 025000000 B940] Yes
T ao0E R YT B T R B 31Ta205 214341] 000000 0.20336527 4357 No
: - - : 32|5i02 1.46121 0.00000] 027060155 96.76) Mo
::g ?52205 1214?422 gggggg ggggggggg 33|Ta2058 214341 0.00000| 025256828 E157 Mo
1850 - - 3 34502 1.46121 0.00000| 018715251 EESZ| Mo
inz2 1.46180 0.00000]) 0.25000000
35(Ta205 214341 000000 017234159 4201 Mo
19| Ta205 214455 0.00000| 0.25000000 T T E3E H a0
20502 T4R180)  0.00000) 025000000 e : :
£.75000000 = | BEGESG34E| 264112 [~
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Getting the Correct Reference
Wavelength

T 272 M50l A, File > Performance > Active Plot.

ansmittance N =t 5
Design2: Transmittance
Transmittance (%)
100 A e e e A T A A Nt AN b 3 et R e e P A
AR o B R SRS | W O S A S - g
171 R e Y e e i D S ........................................ i i o
: > | P
4[] ............................................................................. ......................................
20 .......................................................................................................................
0
400 500
Wavelength (nm)
Reference Wavelength  Reset ] ]500.00 K ] <<] < | ]522.50 > ] >>] 3l I iBDD.DD Delete] g
i [
/ T2 )8 WU A, Add > reference wavelength,
-0 ] EdgeJt 600nm & Nt Xl reference
Design | Contest ] Hotes] = o
T wavelength =& 3t 2F 522.50nm
Incident Angle [deg)
Reference ‘W avelength [nm) I5‘] 0.00 E’ Ll [:I» .
. e oo Optical |«
Layer b aterial Hnelfr:adgive E;gﬁicc::tilgr?t Thickness [ |
] = Design?
Medium| Cement ~| 155000 0.00000 S
7|Ta205 214455 0.00000] 0.25000000 = 5
2502 145180 0.00000] 0.25000000 Design | Context | Motes ]
3|Ta205 214455 000000 0.25000000 _
NEE 1.45180(  0.00000] 0.25000000 .
5|Ta205 214455 0.00000] 0.25000000 Incident Angle (deq] m
g[5i02 1.45180]  0.00000 0.25000000 Reference 'Wavelenagth [nm) (ks
7|Ta205 214455 0.00000] 0.25000000
HEE 1.45180(  0.00000[ 0.25000000
3| Ta205 214455 0.00000] 0.25000000 S Ein
10[s02 145180 0.00000] 025000000 Layer b aterial EITACHVE RURCTCH
11(Ta205 214455 0.00000] 0.25000000 [nidex Coefficier
12[5102 1.45180(  0.00000] 0.25000000
13(Ta205 214455 0.00000] 0.25000000 .
14[302 1.45180(  0.00000[ 0.25000000 Medium| cement 1.55000 0.000
15(T4205 214455 0.00000 0.25000000 |2 1| Ta205 - 21434 0.000
16[5102 1.45180(  0.00000[ 0.25000000 g
17| Ta205 214455 0.00000] 0.25000000 2|5i02 146121 0.000
185102 1.45180(  0.00000] 0.25000000 3| Ta205 214241 0.000
15(Ta205 214455 0.00000] 0.25000000 ;
20502 1.45130]__ 0.00000] 025000000 | 4)5i02 146121 0.000
875000000 ~ | RITa205 21431 0.000
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Setting Up for Refinement

T =) K0l A, Parameters > refinement > Targets

O De: IS El Generate 1 argeis -/\’('
Standard i Calor \i Thickness \i '''''
\:\-"av[;l;lngth Operator |Fequired Valus "WE‘VEIEngth [nm] | Add
oo = 0.000000] Feflectarce (%] Stark: iEEIEI End: !EEEI Step: !1
a500 = 0.000000| Reflectance %)
J5000 = 0.000000| Reflectance (%) < Mew
a7E00 = 0.000000 Reflectance (%) | |
Eo000] - 0.000000 | F eflectance %] Incident Angle (deg)
52500 = 0.000000| Reflectance (%) i ; ] Cloze |
I 0.000000 Reflectance (%) Start. i':' End: I':' Step: i':'
F7500] = 0.000000| R eflectance (%) |
F0000] = 0.000000| R eflectance (%)
B0 = 0.000000| Reflectarce (z) | [ Geteral
5000 = 0.000000| Reflectance %) Contest: [N | ____!
E7e00 = 0.000000] Reflectarice (%) milfebic I orma b
3 70000 = 1.000000| R eflectance (%)

* Operatar: ! = .Li

Required Walue: i‘ll:ll:l Data &

A S
= /) T
Wigight: i‘l =L
11 cH — 11 T—
2218 bl=0A Target Taolerance: i— New” =.

, Edit > Generate Type: ITransmittance [%£] __‘_'j

D erivative: il:l
Pal I p :;I

Standald] |:D|Dl] Thickness ]

Wa\[ﬂ?mh Required Value| Target Tolerance Type =
E00.00) 100000000 1.000000| T rangmittance [%)
E01.00)  100.000000 1.000000| T ransmittance [%)
E02.00| 100000000 1.000000| T ransmittance [%)
E03.00) 100000000 1.000000| T rangmittance [%)
E04.00)  100.000000 1.000000| T ransmittance [%)
E05.00) 100000000 1.000000| T rangmittance [%)
EOG.00|  100.000000 1.000000| T ransmittance [5)
EO7.00) 100000000 1.000000| T ransmittance [%)
E02.00) 100000000 1.000000| T rangmittance [%)
E09.00)  100.000000 1.000000| T ransmittance [%)
E10.00) 100000000 1.000000| T ransmittance [%)
E11.00) 100000000 1.000000| T rangmittance [%)
E1200) 100000000 1.000000| T ransmittance [%)
E13.00) 100000000 1.000000| T rangmittance [%)
E14.00| 100.000000 1.000000| T ransmittance [5)
E15.00) 100000000 1.000000| T ransmittance [%)
E16.00) 100000000 1.000000| T rangmittance [%)
E17.00) 100.000000 1.000000| T ransmittance [%)
E18.00) 100000000 1.000000| T rangmittance [%)
E19.00 100.000000 1.000000| T ransmittance [5)
E20.00) 100000000 1.000000| T ransmittance [%)
E21.00) 100000000 1.000000| T rangmittance [%)
E2200) 100.000000 1.000000| T ransmittance [%)
E23.00] 100000000 1.000000/ T ransmittance [%] LI
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Qesign] LContest ] Hutes]

Incident Angle [deg) 0.00
Reference W avelength [nm) [522.50
. Refractive | Extinction E!ptic
Layer t aterial Indes: Cosfficient TFI;‘S-::;BT z | Lock
Medium| Cement 1.55000 0.00000
1(Ta205 214341 000000 025000000 Mo
2(5i02 146121 000000 025000000 Mo
3 Taz05 214341 000000 025000000 Mo
4(5i02 146121 000000 025000000 Mo
B Ta205 2714341 000000 025000000 Mo
B|Si0:2 1 46121 000000 025000000 ‘Yes
V[ Ta205 214341 000000 0.25000000( ‘Yes
2(5i02 146121 000000 0.25000000( ‘Yes
9(Taz05 214341 000000 025000000 Yes
10/ 5102 146121 000000 0.25000000( ‘Yes
11| Ta205 214341 000000 0.25000000( ‘Yes
12|5i02 146121 000000 0.25000000( ‘Yes
13| Ta205 214341 000000 0.25000000( ‘Yes
14502 146121 000000 0.25000000( ‘Yes
15| Ta205 214347 000000 0.25000000( ‘Yes
16|5i02 1 46121 000000 025000000 ‘Yes
17| Ta205 214341 000000 0.25000000( ‘Yes
128|502 146121 000000 0.25000000( ‘Yes
19| Ta205 214341 000000 0.25000000( ‘Yes
20/5i02 1 46121 000000 0.25000000( ‘Yes
21| Ta205 214341 000000 0.25000000( ‘Yes
22502 146121 000000 0.25000000( ‘Yes
23| Ta205 214341 000000 025000000 ‘Yes
24| 5102 146121 000000 0.25000000( ‘Yes
2. Fa000000
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Ripple /1 E & &f Refinement

T2 =AM,
Parameters > Refinement > Simplex

e

4=l 2C

i, Simplex Parameters

Refine Thickresses W

Cancel |

— Thickneszes — General

Upper Thickness Limit: [1.75 Number of Iterations: 20000
Lawer Thickness Limit; IEI Flot Frequerncy: |1 1]
Starting Thickness Increment; IEI.EIS Recycle Interval IEUU

= [mdes — Merit Function
Upper Denzity Linmit: |1 2 et Function Power: IE
Lawer Cenzity Limit: |0.8 Limiting R ange Faor Mert Function: I,I:Il:lljl:lljl:l‘l

Starting D'ensity Increment: IU.T

Common Scaling: v

LWP: Simplex Progress

Start Figure of Merit 501.7301512

[teration: 180
Figure of Merit Bange: 12023397 to 13133232

A Figure of Merit; 124292244
B Figure of Merit: 13.6244307

Tranzmittance [X]
100+

80
£0;
ang- ¥

204

D ’ I ’ I I I I ’ I I ’ I ’ I ’ 1
400 500 GO0 F00 g0 a00 1000 1100 1200
W avelength [nm)
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Performance of the Long Wave
Pass Filter

=10

LWP: Transmittance

LWP: Transmittance

Transmittance (*a)
100

90
80
70
60
501
407
01V

s00

101

ﬂ Il Il Il Il 1 1 1
4040 500 600 700 g00 200 1000 1100 1200
Wavelength (nm)
LWP (=5
agign Hj Context '1 Maotes "1
cidert Angle [deg) 0.00 B
sference Wavelength [nm) |522.50 :j
: o Optical Physical | &
Laper b aterial FEEifr:adzt::ve EEI:EF;;:;E:I: Thickness | Thickness | Lock [ |
[Ff0T] [
M edium| cement 1.55000 0.00000
1| Ta205 21434 000000 058343218 14222 Mo
2502 1.46121 0.00000| 0.00000740 000f Mo
3| Ta205 214341 0.00000| 020542547 G008 Mo
4{5i02 1.46121 000000 027111760 96.95| Mo
Bl Ta205 214341 0.00000| 017055360 4153 Mo
B|5i02 1.46121 0.00000| 025000000 8940 Yes
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The Antireflection Coating

i/
Design | Cortest | Notes |
Incident Angle [deq) 0.00
Reference Wavelength [nm] | 510.00
] o o Optical
. Fiefractive | Estinction .
Layer b aterial era Thicknesz
|ndex Coeffizient (P07
b edivim | &ir - 1.00000 0.00000
1502 1.46180 0.00000 0.35773306
2| Taz05 214455 0.00000 0.37169681
3502 1.46180 0.00000 0.023681442
4| Ta205 214455 0.00000 0.15405159
Substrate|N-BEY 1.62092 0.000m
097029588

AR-4L: Reflectance =10l

AR-4L: Reflectance

Reflactance (%)
10 ............. .............. ..............

08l T T S— S—
06k O S S T :

0.4

0.21

0.0 : : : i
600 650 700 750 800 250

Wavelength (nm)

Im{Admittancea)

T2 =0l A, Tools > Analysis > Admittance
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Complete Performance Modeled
by Stack

T2 B0l Al, File> New > Stack

_|oj x|
i b ediLirm :
M-Fﬁ;;m bk edium b aterial | Medium Substrate Thi[ulz-:lirr;]ess Coating File [IJ:irDeaé::?ugn Coating Locked
A

Parallel 0G50 b 0G 570 3.000| ar-4l.dds Fomward Mo
Farallel Cement Lozsless 1.000| Mone

Parallel M-BEF M-BE.F 25mm 1.000] lwp. dd= Fanward Mo
Emergent | &ir ar-4.ddz Reversed Mo

=10l x|

LWP: Transmittance

StackE Ol 0ol
LWP: Transmittance AR Coatingt = &t.

Transmittance (%t)
100

a0

ol S S—

a0t .......... ......... :

20t .......... ......... ;

300 400 500 600 700 800 900 1000 1100 1200
Wavelength (nm)
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NldlE sHEeRE T2 )3 512 Y
% Stack b &1 ERAFEF QI vStack X0,
W vStack gl LGl I{}Cf:|
vStack | Notes | % VStack Data 212 &
B eam Angle [deg) 0.00
Calculation ' avelength [nm] {51000
Frant b aterial Back katerial S;Lglze Transfer Mode Coating File &F:é't?ugn Coating Locked
B |Air - | Glazs 0.00{ T rarigrnit Mone

: Stack 1t CHE Data 2 & &=

Front Material specifies the material in which the light is incident on the surface.
Back Material specifies the material on the other side of the surface from the front material.
Surface Angle specifies the angle that the surface normal makes with the reference direction

Transfer Mode specifies the component of light that is transferred from one surface to the next. This
parameter has seven values:

Transmit: The transmitted portion of the beam is propagated to the next surface and the reflected
beam is discarded.

Reflect: The reflected portion of the beam is propagated to the next surface and the transmitted
beam is discarded.

Perfect Reflect: This special mode reflects 100% of the beam and propagates it to the next surface.

Rotate 0: This special mode rotates the beam 90 degrees about its axis and propagates it to the next
surface.

Rotate 90: This special mode has no effect on the beam and propagates it to the next surface. It is
included to make it easy to switch off any of the rotations listed below.

Rotate 180: This special mode rotates the beam 180degrees about its axis and propagates it to the
next surface.

Rotate -90: This special mode rotates the beam 270 degrees about its axis and propagates it to the
next surface.

Perfect Retro: This special mode reflects 100% of the beam back along the direction that it entered
and propagates it to the next surface.
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RunSheet 2} SimulatorE 0| S 6F0] Xl Z (A &N Ol CH St
ZE2 HEE g 5+ AsLILH

1. Machine Configuration

Coating machine, monitoring systems, sources, tooling factors,
monitoring chips S 2| NEAtetS &€&, EH 0l gtFefLIC

2. RunSheet

S = S0t2| layer thickness MO 0ff CH St A
monitoring signals= il = & LICt.

o

= M= <

]
K]

3. Simulator

2 84 & RunSheetE 0| Z06t0] errors in tooling factors, wavelength,
packing density, temperature & signal noiseJt Lat= A X 2 E
M AF 0l = (Simulation)2 & LI Ct.
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Machine Configuration

T2 HsWHA, File > New > Machine Configuration

RunSheetE 0| £alJ| ?Ioil M= Machine Configuration0Ol Al General, Sources 2t
Monitoring Chips &£ 2+, 12|l 10 & R Al Wideband 8 20t 2R &fLIC.

12 28 3252 Simulatorfil 2R20tH 1 at=2 X2 & H St Edge Filterf]
MEZ, MEd EASLICE SH MO E 28t optical tooling factors £ 1.2 & & LICH.

- Machine 1 O] x|
Facking Denzity Errors ] Deposition R ate % anation ]
i d ] Dptical Tooling Errors ] Crvztal Tooling Erars
..................... G C— Monitoring Chips
— Plant Configuration — Cryztal Contraller
Incident &ngle ||:|_|:| Thicknesz Scale Factor: II:I_EIEIEII]I:IEH
Deposition kMedium I,-i'-.ir j Thickness Symbol; Ikﬁ.,
~ Maonitaring Capability — Dynamic Tooling Factar
I Optical v Crystal Feset for each Layer [ ]
Tooling Scale Factor |0.0000000071
Tooling Urit Syrbal; Inm
General \j Sources | Muanitaring Chips 1
|
ptical Cryztal o
Source b aterial Tooling Tooling F?jgu[ﬁ:ﬂ;] Line Color ‘
Factor Factor
Ta205 1.2000 1.0000{7.00 e
Silica Si0z 1.2000 1.0000{1.00 [——
*

=101 %]

Packing Denzity Errors ] Depozition A ate Y ariation ]
“wideband ] Optical Tooling Errors ] Crys
General ] Sources M onitoring Chips

Thickness

Back Surface
[rmrn]

Mame t atenal Substrate

—_

Glazz Glazz Lossless Intreated
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RunSheet

T2 HsUA, File > New > RunSheet

T NSO A, Eagit > Parameters

Default values can then be changed easily by Global Edit or manually.

Essential Macleod . Runsheet Parameters A x|

File Edit Rumshest Tools Options  wWindo

Dreszign: | Centertrezultzhedge fiter. dds

Copy Run Sheet Zkrl+iC )

Faste Fun Sheet Chrlay M achine: Ienterhresults'\.Machine 1.mcf Caricel |
Palarization: IF" "I

Global Edit. .. Manitor kode: ITransmittance j

Select &ll Chips W avelength Intereal: |1
Dyt Sl W avelength Scale Factor: IEIEIEIEIEIEﬂ

Use Previous Extremum [
One Wavelength per Chip [~

v Sel Gain Fram One Paink
Set Gain From Two Points

_L Run ! (= :\/.,v.}l
RBunsheet I Motes ]
Crystal onitar tonitor Qualte_lwa\-'e : 5 : : .:I
Chip Layer Sounce bd aterial Thickness | 'Wavelength | Bandwidth TEptlcaI Manitar SinLlation Zero Gain Moritor St
oy il frmi ickness Spectum Spectrum Offset Type
on Chip
20| Silica Si02 0.833954 510.00 10.00 0.000[ 1.000]Optical
21| Titania Ta205 0.609426 510.00 10.00 0.000[  1.000]Optical
22| Silica 5i02 0.833354 510.00 10.00 0.000[  1.000]Optical
23| Titania Ta205 0.603426 510.00 10.00 0.000 1.000] Optical
24| Silica Si02 0.893954 510.00 10.00 0.000]  1.000]Optical
25| Titania Ta205 0.609426 510.00 10.00 0.000[ 1.000]Optical
26| Silica Si02 0.893954 510.00 10.00 0.000[  1.000]Optical
27| Titania Ta205 0.603426 510.00 10.00 0.000[ 1.000]Optical
28| Silica Si0z2 0.833354 510.00 10.00 0.000 1.000] Optical
29| Titania Ta205 0.609426 510.00 10.00 0.000[  1.000]Optical
30| Silica Si02 0.893954 510.00 10.00 0.000[  1.000]Optical
3| Titania Ta205 0.529007 510.00 10.00 0.000[  1.000]Optical
A2 Gilira S 1 NRPRPT R0 NN 1nnn nnnn 1 000 Antieal i
| _'_I'J
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T2 NS A, AunSheet > Calculate

ror
il
=

ir
[

B Runsheet1 . 3=l
. . Quarterwave =
Crystal tanitar td anitar H . . . . X " X =
Chip [Layer| Source | Material | Thickness ' avelength| Bandwidth Dptical Moriktar | Simulation)| Zero Gain Moritar Start At F".St F".St La_st L_a_st Finih &t Fln_al Peaks
ikA] fm) ] Thickness | Spectum| S pectum | Offset Type axima | Minima |k aximal Minima Swing
on Chip
1: Glass 1| Titania  |Ti02 0223283 500.00 1.00 0.505 0/ 1|Optical | 91.7980 76.2047| 16,9865+
2|Silica Si02 0937082 500.00 1.00 1316 0/ 1|Optical | 76.2047| 93.8514 |74 4274 93.2867| 2898547
3|Titania | Ti02 0424321 500.00 1.00 0.362 0 1|Optical [33.2887 41.5628 41.5704| 0.01474
4|5ilica Si02 0804786 500.00 1.00 1130 0 1|Optical [41.5704| 67,9001 65.0113| 717331
2 Glazz 5| Titania | Ti02 0642370 500.00 1.00 1.454 0 1|Optical [B6.0113 19.3072 32.2773| 277707 |4
E|Silica Si02 07159674 500.00 1.00 1.00 0] 1|Optical | 32,2773 496602 33.2242| £0.03E1|T
7| Titania  |Ti02 0554334 500.00 1.00 1.256 0] 1|Optical |39.2242 14.6080 24.1182| 3863394
8| Silica Si02 0881331 500.00 1.00 1.237 0/ 1|Optical | 24.1182| 389356 24 BEG4| 96.2993|T m
3 Glass 9|Titania  |Ti02 0554334 500.00 1.00 1.256 0 1|Optical | 24.6664 14.0321 36,3541 2005013 4
10| Silica Si0z 0831331 500.00 1.00 1.237 0 1|Optical |35.3541| 46.6087 26.7761176.2172| T
- 11| Titania | TiO2 05543934 500,00 1.00 1.256 0 1| Optical | 26,7761 22,8730 7433693185114 4
Monitoring chips2 & 4t Titania Al &0l M S Layer2| SilicaZS 2t= &2 & LICH
C| A= = S
ol & Chiplil Ot*AE =11 2= 6HH Chip tﬂg]f =NMOZ U2 ELICH
I_i Y] fms YT Ennnl Trnf Tt f At T Aesma {52 aAna 20 aenel f f { = aeael amnasal® 12
|-L 3 O
A LWPRS " = o A E RIS
. Chip, 1.GlassE€ 0t*A 2 26t
Bunzheet | Motes ]
. . uartensave
Cryztal td anitar b aritar U Date M,
Chip Layer Source b aternial Thicknezz | Wavelength [ Bandwidth P
(k] [l (i Thicknesz Spe
oh Chi
- 1| Titaria Ta205 0.444625 510.00 10.0 .
2| 5ilica Si02 0.E1763 510.00 10.00 0.850
3| Titania Ta205 0.629534 510.00 10.00 1.271
4/5ilica Si02 0.996138 510.00 10.00 1.371
2 Glazs 5| Titania Ta205 0.4817EE 510.00 10.00 0.972
G| Silica Si02 0.333354 510.00 10.00 1.230
FIT i T-MK ncocnadlc Finnm Annn 1 N

I UM, AunSheet > Plot one Chip

Transmittance (Signal Units)
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LWPRS from layer 1 on chip 1: Glass
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Hdld HZetRE Z203 812 =Y

5 LWPRS  Chip, 2.GlassZ 0tA 2 226t
Bunshest l Hates l

Cryztal b aritar |
Chip Layer Source kd aterial Thickness | Wavelength | B,
[kA] [rari]
1: Glass 1| Titania Taz0h 0 444625 510.00
2|5ilica Si02 0617631 510.00
3| Titania Taz0h 0 629584 510.00
4|5ilica Si02 0956183 510.00
- b Titania Taz0h 0481 766 510.00
G| Silica Si02 0893354 510.00
7| Titania Ta205 0609426 510.00
2| Silica Si02 0893354 510.00

T2 WM, RunSheet > Plot one Chip
¥ LWPAS from layer 5 on chip 2 Glass l=Jo/ed
LWPRS from layer 5 on chip 2: Glass
Transmittance (Signal Units)
Q00T = eerere e PR R IR SRR R Ts 5
i : . . :
80

— Titania

70 — Silica

0 100 200 300 400
Distance from Chip (nm)

Run Sheet It2 = “File” > “Export” > “CSV File “ ( a comma-separated variable)
Jlsez A4 L= Note Iy S22 B 6t Coating Controller S

SLOH
CE T2 J80A JdUZE =0l Jts &LICH
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SimulatorE 0| IS0l 6t 2LIEE =39

a4 M3E

Essential Macleod

File Edit Parameters Performance Tools Options Window  Help

Mew 3 Design
CpEn. .. krl+F12 Material
iopen Material, ., ioptical Conskant
Open Substrate. .. Table
Qpen Funckion, .. Skack,
Close wStack
, Subskrate
Save Shift+F12 ,
Dperation
SAVE AS... Flz Machine Configuration
e Run Sheet
Page Setup...
Printer Sefup...
Prink Shift+Chrl+F12

1 C:Opkatec, o

2 C:Edge Filker rs

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

Exit
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Monitoring Simulation

SimulatoOf Al 2& 202 zH = ZAE XL 8= AS BHS0 QoM & O
SIIAE 0l overshoot 2 Al Mol & & A0, 20| &8 ASHS BO &2 B9
Layer= =& 0M &2 2 =% USLILCH
Extremum l l
Extremum
existence
Signal ecogpized here
Termination
Prescribe‘ e
Noise d signal ]Overshoot
change
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Optatec

Dptical Maonitar ] LCryztal Monitor ] alculation
] Signal Ermrarz ] W avelength E marz

General

Run Sheet: Im Filez\Thin Film Centersrezultz\Edge Filter.rs

Output Folder: |I::"-.P'r|:|gram FilezhThir Film Centeriresultzone

Thermal Prafile: ||:|,|:|

Humber of Buns: |1 1] Stop at Laver: I

[+ Display Signal Plot
[+ Pausze at the end of each layer

Standard deviation for optical signal noise : 1 & 5.

Optatec Egi x|

Dptical Monitar ] Crpztal Monitor ] Calculation =
: : ; Bun
General ] Signal Emrors ] W avelength Emorz

kean Ermrar: IEI.EI
Standard Dewiation: I'I

Wavelength Scale Factor: {0, 0000000

Optatec % i x|

General ] Signal Errors ] W avelength Errors =
Lih
Optical Monitor ] Cryztal Maonitor ] Calculation —
Maonitaring: IEI-.-'ersh-:th b onitor Only j
— Owerzhoot aonitar — Peak konitar
kinimum Signal Change [Fabs] Buffer Size [Hsamplez] |4EI
Minimum Overshoot [Zp-pl {001 Filter Size [Hzamples) |1 0

Slope ||:|
b atch Count IE

td axirmum T hickness Fatio

1171

tdirirum kaoritoring Thickness B atio

Minimum signal change 8t signal noise2| 48 2t 2 1Lt O &
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Ola s uZetRC

Otell 18 : The signal during the monitoring of the first layer on the first chip

Simulating Optatec

Run Murber: 1

Signal: 81.5963
Freviouz E stremurm:

Current E stremum;

;9203318040

Swing;

Layer Murmber: 1

Peak: 93.134
Trough: 80,8741
Proportion: 0.0583072

¥ Shaow Signal
I~ Show Bate
¥ Pause At The End OF Each Laper

Stop at Layer: I

Cancel |

=0l ]

Signal

Time

Lortinue |

Simulator?| 103 = &SZ2 1 ==X Hb]

Simulator: Transmittance

Transmiftance (%)
100

8013 |

60

407

500 600 700

Wavelangth (nm)

200 900 1000
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Signal Errors0il Al standard deviation : 0.4%,
Optical Monitor il A minimum signal change : 2% =&

&t = ChAl Simulation o+&

Simifator: Transmittance

Transmittance (%2)
100,

807

601

401

zﬂu ....... ...........

500 600 700 800 800 1000

400
Wavelength (nm)

Mol 2AHE AUXE =0 B0 0 24et EHE fIoiM=
EdgeE 600nmZ & Bt ALt tooling factor errors
& = temperature S2| B3} O CtAl Simulation2 o™ = LICH.
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Theoretical Performance of
the Final Design

Transmittance (%)
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