MultiCoating

= T2 10| M Multicoating= StackE 0| 2350 FL|LC}.

“File > New > Stack ”

Essential Macleod.
I stackt

=]
File | Tocls Opticns  Help Stack || Notes | :
1 Lj e ’ Design M?fg;m ! e o sl et S TTFE%";S Coating File Eﬁf:c“tf‘oi Enatinganked.
— _: Dpen... Ctrl+O Material E:::Igzlant g:{ass Lossless 1.000 :22:
Open a Copy of .. Optical Cons
Open Material... Table
Open Substrate.. i Stack
Open Reference.. vStack
Layer @ Zhd0| QU= of Bl MOl 5
Medium : SO 2 HiAtEl 2= ZAgtel 82 29| H] 7 Q1 Ojx =
StackO| M= Of2f A glat 20| MediumE substrates & EHE M| X H
ALOJOf =712 S0| EXsta 90| M7= 8 452 Layerz H& Lt
] . Coating A
Incident Med . .
nerdent edium incident \| Reflected Coating A9| Substrate : Medium A
CoatfngA Forward
Medium A Coating B2| incident medium : Medium A
. 5 ) .
Coating B Coating B9| Substrate : Medium B
Medium B Reverse
Coating C
Medium C
L | Coating D

Transmitted l h Back
Emergent Medium reflected

Coating A= Medium A o] @tH,
Aa=mMoz HA| O X| =g

Coating D=

Coating B-= Medium B2| QO 2 0|0{ A
CtZ coatingsit H|==gfL|Ct.
=2|8 22 Medium CO| Sl™, Emergent Medium2| tHO| T|H

C| KOl mof A incident mediumi} substrate2 2FM S| FA| L0 & L|C}

Copyright © C|X|=2tA! http://www.rf.co.kr



Wi stacki

Stack | Motes |

= i 5 kA edium =
redium kA edium kA ediurm : = & Coating .
Tupe kM atenal | Substrate Thfr:rﬂfss Coating File Direction Coating Locked
P |Incident Air
Farallel Glass Lossless 1.000 ar3 Forwward Mo
Ermergent | Air M aone

p=

:5;‘ Stackl: Reflectance

(== =]

Stackl: Reflectance L

Reflectance (%a i

| T

600

500 F00
Wawvelength (nm)
0 stackit [= = =]
Stack | Motes
- Medium - |
M_In_ajl;;m Mediurn b aterial edium Subshate Thi[cl:-:;n]ass Coating File EJ:}?eactlt?ogn Coating Locked
I3 ncicent [
Parallel Glass Lozsless 1. 000 s E o s Mo
Emergent | Air ard Beversed | Mo

—

| B Stackl-1: Reflectance [= ==

Stackl-1: Reflectance

Reflectance (%

= 0+
ta 40 500 600 700

Coating file

ar3 [ =] =]
Design | Context | Hotes |
Incident Angle [deg) 0.00
Reference ‘W avelength [hm) [510.00
; Feori Optical =
: Refractive E stinction 2 Physical
Laper Material Index Coefficient T%S%S Thickness [nm] |
| Medium|si 1.00000 0.00000
1{MagF2 1.38542 0.00000] 025000000 92.03
2[Ta205 214455 0.00000) 050000000 118.91
3fAal203 1.66574 0.00000) ©0.25000000 7E.54
Substrate| Glass 1.52083 0.00000
| 1.00000000 287.48

Copyright © C|X|=2tA! http://www.rf.co.kr

g me
sie Cellz 28
MEE ZH0M
2072
St E Lt

Y W w3
AHEO = &l

s Cellg 22oto]
+502 #Y Qo)
7hs gL



¢t Graph

ST IUIL KL, IVERIEL AL

Stackl: Reflectance

Reflectance (%)

\ ; I I Lb
s E—— TE— ok
) 4 ; -
2 Ky i P
. . S W -l
TN | L
0 |y owem ) ot e b T L _ W - =
400 500 600 700
Wavelength (nm}
LN Ol LM =T IS For ZR ZHES Yo 2 oot 20| &
0|21 C|XIQ] I & StackO| A AFRO| 2715 tH 2% incident medium} su
= ARl mhU 3k StackO|Af AHEO| 7hs ghLILt.
. o
"ar3” Design fileg G Lt
ar3 [==@](=]
Qesign.] Context | Hotes |
]IncidentAngIe [deg] |D.EIEI
] Fieference ‘W avelength [nim] !51 0.00
- oo Optical =
; Refract Estinct : Physical
Lager Material findex | Coiient | Thekness | vhickness ()
| Medom| &0 1.00000[ _ 0.00000
1|MaFz 1.38542]  0.00000] 0.25000000 5203
2[Taz05 214455 0.00000] 0.50000000 11831
FAl203 1.66574 0.00000] 025000000 7E.54
Substrate| Glass 1.52083 0.00000
1.00000000 257.45]
Al odve LAri+o
Al Save As_
Save All
u . . i
File > Display Setup
Export 3
Page Setup
Printer Setup..
S Print Ctrl+P
a - .
& Print Preview
Print Report...
Preview Report
Display Setup 3

Copyright © C|X|=2tA! http://www.rf.co.kr

Close

Medium

Packing Density
Optical Thickness
Physical Thickness
Geometric Thickness
Locked

Link

Woid Material

Void Density
Inhomogeneity Factor
Minimum Physical Thickness



"Edit > Insert Layer” S}0§ Of2ljQf & 0| Bt=Ct
ar3 = (=]
Design | Contest | Motes |
Incident Angle [deq) 0.00
Reference Wavelength [nm] | 510.00
. ] —_— Optical Phyzical .
b edium ; Refractive | Estinction : : b edium
Type Laper Material Index Coefficient T[T:'..ﬂia?]s Thl[cnkr:]ess Thickness [mm]
Incident Air 1.00000 0.00000
1(MgF2 1.38542 0.00000) 025000000 92.03
2(Ta205 214455 0.00000] 050000000 118.91
A[MadalFE 1.35000 0.00000]  0.00000000 0.00
B[ Farallel 4| Glass 1. 52083 0. 00000 1.000 j
Emergent Air 1.00000 Q.00000
0. 75000000 210,94

Ofl2. ofef L2t

oo 2O CHE A&, incident, Emergent medium @l

Air2 8= A|AES F36HH (22 1200) A “File > New > Stack” )
v | Angle of
\ .
o Incidence
Coating 1 \ Air H : Ta205, L : SiO2
| | Coating 1:  (HL)A15 H with A0440nm
Coating 2:  (HL)A15 H with AO550nm
BK 7 Glass
I [ Medium Type &4 2 3l|G CellS 22!, Wedged ,
: ParallelO| X| ™ &!L|C}.
Coating 2 Air
i stzcko EREEREE
Stack | Notes
Medim | 1 o Mareial | MedumSubstiate | Thiomess | CostingFie | 2208 | Coating Locked
T_','FIE edium Materal edium a2 ubDErae I[T.l.".:fﬁ adfing rile Direction 0aling Locke
Incident | Air
Wedged |Glazs Lozzless 5.000| coating Faonward Mo
B |Ernergent | Air coating2 Reverzed Mo

Copyright © C|X|Z2}tA http://www.rf.co.kr




Parallel : HZ0| OfF & HEHE[OUO 2= BFAE 20| AL Q| OfIHA LHO A= B2
Wedged : HHALE O] A|AHRIS TS| Satel L7te 2% 28 Aes A2 M2
£ Stack2: Transmittance ===

1007

60

............ Parameters> Performance >

Stack2: Transmittance

1%t plot :
Transmittance (%) Wedged M4 0|A oS Parame\%jI =,

"

Plot |”

20 ............................................ J ....................................................
: :
300 400 300 600 700 800 00 1000
Wavelength (nm)
LooTHILIG! IVIgLITW - * -

File Edit Parameters Performance Tools | Options | Window Help

O pPhiplplp. PR+ E Wy Genernl. ESREN
' Run iliet
ZEMAX .
ﬁ Stack2 Tolerances...
Stack Motes | Icons 3
Medi Shincren...
'I.'E_l,ql:Ln‘am Medium Material Me _nating File
Register...
i Air | i
Glass Lozzli PO ating
A | Change Password... ating?
|
| Reset All Messages

Default Plot Styles X

Set default style - 1
oK
Flot Style for: 4

Cancel
Performance Mormal h _.—‘

Line Style Symbal Style
Patter: | Salid A Shape: | DiagonalCrass 57 le' plot
widh [T Sie [0 Wedged £ 0| A Parallel2 B

coor [ coor: [ "Options > Chart Styles." 0| A

JPHZ MAS Red2 WYY B

 Select fram these line styles for added curves-

v Solid
| Long Dazh

|| Datted

| Short Dash

/| Long-Short-Long Dazh
[a| L azh Dot

Copyright © C|X|32tA http://www.rf.co.kr



" Parameters > Performance >|Plot Over|’

227 Stack2: Transmittance

Stack2: Transmittance

Wedged
Transmittance (%)

= Porollel

100 ; :
8071 - : ;
601 il Z
40 § :
Bl o
] : | + + + + |
300 400 500 600 700 200 Q00 1000
Wavelength (nm)
3X}t plot : 4= Wedged , 2= AAS BlackZ CHA| HEIE AFEJ O] A
" Parameters > Performance > Vertical Axis "E Logarithmic(T)2 A&7, Plot
. Stack Performance Parameters — § Tom— :

T

Horizontal Axiz | Vertical Auis1 2nd Vertical Axis |

| IngI T ransmittance] (dE] | I Addto Label

[~ Flot Targets

Tranzmittance Magnitude (%)
A Reflectance Magnitude [%]
Back Reflectance [%]

Plat

D enzit

log[ T ransmittance] [dE]
log[R eflectance] [dB]

510.00 [~ Addto Label

Table

Interval for Plat |10

— Palarization —
F T Mean [T
I~ addtal akel
4%t plot: £MS &N

Incident Angle [dea) |0.00 [T Addto Label
Bandwidth [mm) {000 [T Addto Label
Cancel
— Cone—
| Semi &ngle ~| Joo W Add to Label
Vel s EFRELETD g TP, | Fin nn
M| A Parallel, J2j= MAS RedZ HZATH Z,|Plot Over

Copyright © C|X|32A!
http://www.rf.co.kr



Stack?2: log{Transmittance)

Wavelength (nm})
600 700 800 ano 1000

log({ Transmittance) (dB)

400nm~600nm YO A] LS A4 241 90| 635~1000nm FSof 9
2| &2 E0[7| fIsHA

rir

File  Edit | Parameters | Performance Tools Options  Windo —
: - . Essential Macleod _
O P [p|p Performance.. B 5

T— e s g File [ Edit | Tools Options Window
I stack2 @p 3D Performance... P Simplex.. ’ Undo
Etackl Notes p Optimac.. '_gt Redo
M?_-jlzuim Medium Mateial Ma 5P Simulsted Annealing. ~_™¥ X cut Targets CtrleX
[ Differential Evolution. —{ Copy All Targets
Incident | dir :
mmass Lossle Np_Non Local Refinemen (=2 Copy Targets Ctrl+C
Emergent | Air I 2 Paste Targets  Ctrl+V

Paste All Targets

Parameters > Refinement > Targets s e

Insert Rows...
Delete Rows...

Sort...

Global Edit...
Scale Targets...

Generate...

"Edit > Generate ”

Copyright © C|X|32A!
http://www.rf.co.kr



1 | W T _ W . |

Generate Targets s

_ ‘Add
- |ncident &ngle [deq]
Start; il:l End: |0 Step: [0 #Points: Llose xte

eneral

Contest: | _v_|

Operator: | = L]
R equired Wale: |100

Weight: |1

Target Tolerancg? |05

Type: |Transmittance (%] j

Derivative: JI:I

W avelength [hml . :I.E:!J__'I'
Gtart: 1535 End: 1000 Step: ]1 > HPointz: iSEE e

Pal: 1P _vj
coatingl ElEES
Design | Contest | Motes |
Incident Angle [deq) 0.0a
Reference Wavelength [nm] | 440.00
: e Optical Phyzical L a
Layer b aterial Hﬁt‘;‘;ive I:E;.gﬁgilgr?t Thicknesz Thickness( Lock )
[Fw/OT] )] N
p | rdedium| i 1.00000 0.00000 o
1({Ta205 216000 000000 025000000 F0.9%7 Mo )
2(5i02 1.46E638 000000 028000000 7501 Mo
3 Taz205 216000 000000 0.25000000 50.9% Mo ‘
AlSin2 1 ARR3R nnnnnat N -2R0000nnN JRIM
26|5i02 146638 0.00000] 0. 25000000 A0 don
27| Ta205 218000 0.00000] 0. 25000000 5093 d.n
28|5i102 146638 0.00000] 0. 25000000 7801 |
29| Ta205 216000 0.00000] 0. 25000000 A, Mo \°
30|50z 146638 0.00000] 0. 25000000 A0l Mo s
31| Ta205 216000 0.00000] 0. 25000000 a0, Mo A
Substrate| Glass 1.52630 (0.00000 |
775000000 1340.04 -
HA F9E 75| fIsiMe & 28 nho| ofE 20|02 2-&3t= %[ 5ttt
2|0|0| & H|Q|8t1= LockO| | 0{Of }EE BN &3 ur0I0| 2|0|0{ 2 Locke 2
™St M 2| Y O|0{ZEE 1~3, 8 Of2lf 0|0 1~380|0{+= Unlocke 2 siC}.

Copyright © C|X|Z2}Al
http://www.rf.co.kr



-
- Optimac Parameters | P J

Optimac Palameletsl Synthesiz Materials ] ., R f O ) .,
e | efinement > ptlmac
Syntheziz Step: ID.S
2 | .
Synthesis Paiameter (021 02 i Number of Synthesis Cycles : 0 &
Iritial Search Step: ID,D1

Initial Search Wwidth: |0.01

@r OFf Synthesis Cycles: iEl

— o -
terit Function Pawer: i2 ——_'-i—EOI E|X|-OI_| JJ'|-OEIE X—|7é|-0|._Tl_

Lirniting Fange For Merit Function: ID_D1 VStaCk F||e% PIOt/PlOt Over
Transmittance (%)
O ISR

e

40T L'y ........... ........... ,. _,,_,

0 t ; t 1 t 1 t 1 t i

300 500 &00 00 200 900 1000

Wavelength {nm)

Transmittance (%)

IM""""""E’"""""‘;""""'";"'

G_I armarsararrhraaren pn

DLy -5

g.o0————————————————————————————
300 400 500 00 700 00 200 1000
Wavelength {nm)

Wedged Parallel

Figure 9-6. Comparison of wedged and parallel media on a logarithmic
scale.

Copyright © C|X|32A!
http://www.rf.co.kr



ofl3.

Air incident
medium :
Coating A Forward
Faralle
Coating B Reversed
Farallel Cement medium

Faralledl |  Glass medium |
—— Coat ing A Reversed

Viedged Air medium

Coat ing A Forward
Farallel _Glass.n‘lediqm

I- | Coating CReversed

Air emergent
medium

W seci2 [F=% fon <=
Stack Mokes

Medin Medim Coalirg

Tops i Matenial | Madum Subsrale] Thickness | Coaling Fik: Drection | Foaing Loched

[ )

_Inu:ilhh‘ .i'-'|..l 1 | ] ] |
| |Paslel | Glass (Gilasz | 20002 |Fomard |Ho
| |Parakel  Cement Cament 0100)b [Aeverzed  [No

Faralel Galass Galass 2 000|Fane
| 'wedged |Aa Lesslss | 250005 | R ervaised |Ha
| |Paaled  |Glass Glags 1.000)a |Fomard L]
| I |Emengent |éa | I - [Revezed Mo

Incident Reflected Medium

E o
Aol W
Coating Forward
1
L
Tramsmitted Back
reflected
Substrate

Copyright © C|X|32A!
http://www.rf.co.kr



