February 2019

Optical thin film design software TFV

New features from version 2.2 to version 3.0.
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1. Summary

A description of the main functions added in the upgrade from TFV version 2.2 to version 3.0.

For details of functions,

refer to the instruction manual. From the TFV main menu, [Help] - [User's

Guide(pdf)]
2. Film thickness display format

Both optical film thickness and physical film thickness are now displayed.
TRV — %
File Edit View Tools Help

= 2) B Ly ¥ 30 =" i B Ly 4 O e
380- 780nm, step 1 nm Detail... Param.>|
0- 60deg, step 1deg, 500pm. Sheet> |
Sheet1 |Sheet2 | Sheet3|Sheet4 |Sheet5 Sheet6|Sheet? | Sheet8|Sheet9 | Sh..
Center 500 . nm, Angle 0/ deg
Substrate N-BK7(SCHOTT) v
Thickness n and k profile
No. nd/A nm Material dn dk Inhomoge...
1 0.2500 75.56 pl203 0.0000  0.0000

2] 0.5000 ro2 0.0000  0.0000
3N 0.2500 90.27 MgF2 0.0000  0.0000

2.1. Selecting the thickness display format

You can select the thickness display format.

Display
columns

(1) Both optical and physical thickness.
) Optical thickness only
) Physical thickness only
) Automatic switch optical and physical thickness(Previous version style)
In automatic switch mode, if less than 10 value is entered then it will
be calculated as the optical thickness, if ten or more value is entered
then it will be calculated as the physical thickness.

(2
(3
(4

Thickness unit

Unit of physical thickness: nm or Angstrom.
Unit of optical thickness: nd/Lambda or QWOT.
X If you select the (4) automatic switch mode then the unit of physical
thickness is fixed to Angstrom and the unit of optical thickness is fixed to
nd/Lambda.

For change these settings, select the E’qTOptions] from the [Tools] menu or toolbar and select

[Thickness].
Startup Thickness Settings
Thickness

Optical Constants
SlideBar and buttons
= Charts
30 3D Charts
"5, Evaporation control
lin, EFT distribution
& Color
IL) Manufacturing errors
Q. Optimization

Qthers
Language

Display columns

1. Both optical and physical thickness E

Thickness Unit
Optical thickness
Full Wave Optical Thickness (nd/A) |E|
Physical thickness

nm |E|

Priority

Optical thickness [

Cancel
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2.2.  Thickness priority
If [1. Both optical and physical thickness] is selected, it is necessary to select which of the optical
thickness and the physical thickness is given priority in the [Priority] column.
[Operation in optical thickness priority]

When the center wavelength and refractive index are changed, the display value of the optical
thickness is fixed and the physical thickness is changed. The optical thickness is used for
calculation.

[Operation in physical thickness priority]

When the center wavelength and refractive index are changed, the display value of the physical
thickness is fixed and the optical thickness is changed. The physical thickness is used for
calculation.

File Edit View Tools Help

¥ (& B | L) V3D =yl b 1w B | O N |

- nm, stepnm Detail... Param. p
EI = deg, step deg, nm v Sheet'w

Sheetl |Sheet2 | Sheet3 | Sheet4 | Sheet5 | Sheet6 | Sheet7 b..

Center 500 : nm, Angle Ij|: deg

Substrate N-BK7(SCHOTT) v

W

Underline appears below the
preferred thickness units.

Thickness n and k profile
Ho. nd/h nm Material dn dk  Inhomoge...
i -50 AlRO3 .0000| .0000
2| .5000f 121.97|ZrO2 .0000| .0000
3] .2500] 90.27/MgF2 .0000| .0000
Medium |1 v
MRra OOrRs ORp OTa OTs OTp
Oaa Oas Oap [1Back

Orfrs OFp Odrr OFts O Fp O dFt

e Note

When you change the priority, there is a slight error in calculation by the floating point.

Also, when the priority is different in save the film data and read the film data, there is a slight
error in calculation.
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3. Setting of optical constants outside effective wavelength range

The calculation method of the optical constant can be selected when the calculation wavelength
deviates from the effective wavelength range of the optical constants of the substrate and the film material.
You can choose from two types: extrapolate or extend horizontally in the wavelength direction.

From the TFV main menu, select [Tool] - [Options] to open the options screen.

Set in the [Optical Constants] column.
* Options

Startup

Thickness

Optical Constants
SlideBar and buttons

Optical constants Settings
Optical constants for out of the wavelength range

For wavelengths less than the minimum wavelength or greater than the
maximum wavelength

@ Charts @® Extrapolation

3D Charts e 5

. O Use at the minimum/maximum wavelength

Evaporation control

EFI distribution ow the effective wavelength range warning
» Color of the material on the status bar.
wManufacturing errors
“ QOptimization

Others

Language

OK

"Extrapolate" is a conventional
TFV calculation method.

* Please note that the calculation
result varies depending on which
one you select.

Cancel

[N-BK7] SCHOTT Optical Glass Catalog November 2014
n=1.52141, k=0.00000 (at 500nm) Edic...
Effective Range : 312.5663 - 2325.42nm

Dispersion Formula : n=Selmeier, k=7Zero

MN-BK7(SCHOTT) dispersion profile

e R
840+ ==
6201
800
5801
560+
B0
520

500+
480+
460

0000 =

.k ko

500 1000 1500 2000 2500 3000
Wave lengthinm)

When "Extrapolate” is selected.

[N-BK7] SCHOTT Optical Glass Catalog November 2014 9|

n=1.52141, k=0.00000 (at 500nm) Edic...
Effective Range : 312.5663 - 2325.42nm
Dispersion Formula : n=5Selmeier, k=Zero
M-BKZ(SCHOTT) dispersion profile
BEOD T T T T T
0000 =

1
1
1
1
c 1!
1
1
1
1

500 1000 1500 2000 2500 3000
Wavelsngthlnm

When "Use at the minimum / maximum
wavelength" is selected.

If it exceeds the effective wavelength range, a message is displayed at the bottom of the graph window.
If you do not want to display a message, uncheck the " Show the effective wavelength range warning ¥n

of the material on the status bar.
* Wavelength Plot = (m] X
Others~

| Chart format... UserlLine™ :_) Spectrometer~

50
45 75\1eet‘\[Ra}_
40
35
g 30
<25

)_.

o 20 "I‘
1504
10 Y, )

05\ —

00 e — —
400 450 500 550 600 650 700 750

A ngth{nm)

Copy~

Warning: Effective wavelength range. [Zr02] 400-800nm

on the above option screen.
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4. Setting calculation wavelength range

It is now possible to set the calculation wavelength range intermittently or to set different wavelength
intervals for each wavelength range.

300/ -

5000 o

0

60| deg, step

¥ Advanced settings for calculate wavelength

= Open... H Save as.

[
m
m

From(nm)
300

To(nm)
800

Interval{nm)

1

2000 5000

10

Advanced settings for

calculate wavelength
window.

Bl EEE R EE]

Clear 2 Copy |::"| Paste(V) 3«: Insert =o+ Delete

|Please use if you want to set the different intervals in each wavelength range. 2

5. Number of sheets

The number of sheets in the main window has increased to 20.

5.1.

Select main window sheet

To select a hidden sheet, iou can use the |scro|| button| or |sheet selection button].

Eile Edit View Tools Help Eile Edit Wiew Tools Help
b 2 B[]V 30 = 4 e e v B [ O T | 2 3 8 (L] M 30 = I 10 B | O |
380] - nm, stepl L Petel-. B 380] - | 780] 1 srepl 1] et B [
O o0 st 1| su0]m | sy ol ol sep|_ | so0]om ¥
Sheetl |Sheet2 | Sheet3 | Sheet4 | Sheet5 | Sheet6 | Sheet7 5§ ’] Sheet1 | Sheet? | Sheet3 | Sheet4 | Shegl _ |
a - S 2 Sheet2 [Empty]
Centerm - nm, Angle Dl . deg Center aa L~ 3: Sheet3 [Emply]
Sheet selection :
Substrate [N-BK7(SCHOTT) Scroll button Substrat] Sl
L button 5: SheetS [Emply]
Thickness n and K profile _ & Sheets [Empty]
No. | nd/A nm Material dn dk  Inhomoge... No nd/A nm Material dn dk 7 Sheet7 [Empty]
1| .2500/ 75.56 ARO3 .0000| .0000 1| 2500/ 75.56/A203 0000) 000 g sheets [Empty)
2| .5000 121.97 ZrO2 .0000, .0000 2| .5000 121.97|7rO2 .0000| .00C : Sheet [Empty]
3 .2500  90.27 MgF2 .0000, .0000 3 .25000  90.27|MgF2 .0000| .00C 10: Sheet10 [Empty]
11: Sheet11 [Empty]
12 Sheet12 [Empty]
13: Sheet13 [Empty]
14: Sheet14 [Empty]
15: Sheet15 [Empty]
16: Sheet16 [Empty]
17: Sheet17 [Empty]
18: Sheet18 [Empty]
MRa OORs ORp OTa OTs OTp MRa ORs CORp OTa OTs OTp BT Sz Al
Oaa Oas Oap [ Back Oaa CAs Cap [ Back DeleteShest20
OFrs OFrp OdFr OFts CFtp O dFt OFrs OFrp OdFr OFts OFtp O drt
W A
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6. Wavelength chart and incident angle chart

You can now choose how to display the graph. For arrange the chart view, select [Others]-[Arrange] on
the toolbar or select [Arrange] on the right click popup menu.

r

[ Chart format UserLine ~ -‘Q>Spectru-meter' = Copy - gerﬂthers'
= = Shest1Ra) ggg 'z, Show numerical data
2011 — SheetliRs) |- 9?'5 . )
— Sheet1(Rp) 5| [ Save picture to file...
= 15T T — 370
= | H 2 055 Reset zoom and scroll
10 AR R = 560
G5 F =  Savethis window position
v gm0 ) -
oo : : | : ; ; ; 045 X Clear saved window position(X)
400 450500 550600 550700 750 FH Arrange b Merge
Vave e ngthl nm ) e
— T T T || 300 R RRRE Horizontal
204N = Sheet1(ga) ||| Teigpo 0 £ — ShestllFre) |--t- .
1t N — Sheet1EAs§ i Bosan — Sheet1EFrpg Vertical
R g ot R e = R R
R R T S (03 Lo s S
e T A S L0 R G
L S Uy 08 | el I8 e i, R
400 450500 550 600 650700 75 400 450 500 550 600 650 700 750
Wawvelengthl nm) Wz la ngthl nim)
Merge
All series superimposed on a chart.
O
fi] Chart format . Userline~ % Spectrometer~ [ Copy = & Others+
1000 . . : . 360
; : : : : : ! ==={340
200 ; - :gceeqsgag 320
800 74 | = Sreett) ggg
: — Sheetl{Ta) |F5e5
700+4-- | — Shest1iTs) —_
: — Sheet1(Tp] |[240 e
eoot N | — Shest1ima) |F220 §
e : E :smenms) 200 &
£ a0t Nt CiE e S
* w00y — S o B
3001 . ‘ e
ol K
R R e e e T e e R R :gg
0= : ‘ ‘ . : ———
400 450 500 S50 600 650 700 750
Wanele ngthl nra)
Horizontal
Separate R, T, A and Phase horizontally.
O
F) Chart format 'L, UserLine~ [ Spectrometer~ |-y Copy = &, Others~
ERE B o —Sh;;;(ﬁa)"?:::
& 1O0P —wé—smm(ﬁs) i

00 LR R B e R
380400420440460480500520540560580600620640660680700720740760780)

Wavele ngthi nm)
= 980 =
¥ H H | H H H |
[ e S S N R

R o
; | — SheetliTs)
3804004204404604805005205405605806006)206406606EOTOO72OT407607E0

= Shestifaa] |1
_ R | Shesti(ag) [
380400420440460480500520540560580600620640660680700720740760780
Wave lengthlnrm)

Eopoof o e — SheetilFr) [
o 00 : T — Sheet1(Frp)

L—L@ 3B0400420440460480500520540560580800620640650680700720740760780)
o Wavelength{nm)
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e Vertical
Separate R, T, A and Phase vertically.

art format serLine~ ectrometer = Copy~ ers v
Chart f Userli % Spe ) Copy > ., Oth

I 985 fr T s ] 2800y
— Sheet1(Ra) — Shest1(Ta) — Sheetl(Aa) | — Sheet1(Frs]
— Shest1(Rs) — Sheet1(Ts) i | | — Shestlibs) — Sheet1{Frp)
— =h — Shest1(Tp) — Shest1(dFr)

8]
18
1684
14
12
10
08
08
04
0z

R(%)

O ey T T T 00—
40E0E0F 00 40E0H0F00 40B0E0TF 00 40 0E0F00
Wizve le ngthl nm Wavelengthlnm Wave le ngthlnm Wavele ngthlnm

e Tile
Arrange tiles R, T, A and Phase.

O
[2] Chart format 'L, Userline~ | Spectrometer~ [y Copy = & Others+
75
— Sheet1(Ra) SEE
20 heet1(Rs) 575
45 Sheet 1{Rp) 570
= = 965
=10 = 860
955
05 550
Q0 T + u T u T u 945 k= u + f T t +
400 450 500 550 600 650 700 750 400 450 500 550 600 650 700 750
Wavelengthl nm) Wave lengthlnm
2043
184+
% 16t
T 144
124
o Y e
400 450 500 550 600 650 700 750 400 450 500 550 600 650 700 750
Wavelengthlnm) Wave length{nm)

o Tile1
Arrange tiles R, T, A and Phase. The upper chart displays large.

F) Chart format ', Userline~ (% Spectrometer~ [ Copy = &, Others~
)
20

= 15¢-

T 10 — SheetliRa) |-
: — ShestliRs)

a5 + - - i — Sheet1(Rp) |-

o
300400420 440460480500 520540 560580600 820640 660630700720 T40 760760
Wawelengthlnm)

T(%)
Ll
Al

— Shest1(Ta) |-
— Sheet1{Ts) |-
— Shest1(Tp) |

400 450 500 550 600 650700 750
Wavelengthlnm) Wavelengthinm)
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Tile2

Arrange tiles R, T, A and Phase. The lower chart displays large.

O
F) Chart format 'L, UserLine~ [ Spectrometer~ |-y Copy = &, Others~
75 95 =
20— Sheet 1(Ra) 980 = -
; Sheet1{Rs) 975 et
= 15 — 870 |
= E 5965 N
10 Fog60 R
955 Shest1(Ts)
05 950 Sheet1(Tp)
0.0 L et + 945 b ==
400 450 500 550 600 650700 750 400 450 500 550 600 650 700 750
Wi le ngthl nim) Wawele ngthl nrn )
RN : Shestiidal ||
Sheet1{4s)
—_ heet1iap)
=
o
Wawele ngthl nm

o Initial settings

You can set the initial view.

For set the initial view, select [-"Q"-'Options] from tool bar on the main window or select [Tools]-[-"g"-'
Options] from main menu. Select [Startup]-[Chart arrange in wavelength plot and incident angle

plot].

Startup

[I'} Optical Constants
SlideBar and buttons

Charts

20 3D Charts

" Evaporation control

I, EFT distribution

¥ Color

1.) Manufacturing errors

Q.. Optimization

Others
Language

Startup settings

Calculation range
Wavelength Range

® Simple settings
- nm, step nm
(O Read detai settings from file.
Browse...

Incident Angle Range

E = deg.,step deg., nm

Fim file
Open fim file at startup

|Sheet1‘ﬂm

‘ Browse...

Number of sheets
Sheets in main window

T

Sheets in stack window =

Chart arrange in wavelength plot and incident angle plot

O OH oM @H OKH OH

[1Show version information at startup

Cancel
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7. Total of multiple substrates (Stack)

It is now possible to calculate multiple substrates. “Both side window” has been renamed to “Stack

window”.

Edit  View
1 2 3 4 5 6 7

Incident angle (deg.): D%

8

Number of medium,subst. BEBE

Incident medium |1
Fim(Forward)|Sheet1
Substrate |N-BKZ(SCHOTT)
Fim(Reverse)|Sheet1
Medium
IM{Forwar heetl
Substrate |N-BKZ(SCHOTT)
Fim(Reverse)|Sheet1
Exit medium |1

Thickness{mm)

1.00]

1.00]

MRa ORs ORp OTa OTs OTp

Oaa Oas Oap O Back

With the medium to medium as one
block, spectral characteristics for each
block can be displayed numerically.

Block 1

Block 2

¥ Wavelength Data

- Copy

Max.
Min.

Avg.

Wavelength(nm)

380
381
382
383
384
385
386
387
388
389
390

Sheetl(Ra)
2.583477606
2.445031814
2.312149033
2.184718008
2.062622466
1.945741726
1.833951296
1.727123440
1.625127724
1.527831531
1.435100559

2.615381789 9.229443306 4.582655862 5.096693940

0.043510567
0.569680009

Stackl(Ra) Stackl-1(Ra) Stackl-2(Ra) K
9.082413118| 4.502322921/| 5.033265045
8.619593469 4.256861276) 4.770103090
8.173186890| 4.021928114| 4.516837313
7.743132762| 3.797316755 4.273335502
7.329331276| 3.582806784| 4.039450912
6.931645606| 3.378165570| 3.815023484
6.549904187| 3.183149743| 3.599881051
6.183903059| 2.997506639| 3.393840527
5.833408278| 2.820975690/| 3.196709066
5.498158348| 2.653289764| 3.008285201
5.177866674| 2.494176455| 2.828359943

0.326275819 0.155909951 0.086955945
2.148990397 1.082644504 1.122963878 .,

8. Internal transmittance of the substrate

You can now register the internal transmittance of the substrate. Used in stack calculation.

_INew.. JsRename...

opy... » Delete..

312‘5663‘ to | 2325.42

-MP-PCD4-40i ~ | Dispersion Name : N-BK7(SCHOTT)

“MP-PCD51-71 Note

MP-TAC60-9 Tide : |N-BK7

‘MP-TAC80-6 Comment : [SCHOTT Optical Glass Catalog November 2014

MP-TAF101-

-MP-TAF105( Effective range (nm) : |

MP-TAF31-1!

-MP-TAF401( Kind of Dispersion

MP-TAFD30E O Linear(Table) ~ @Formula n: Selmeier

-MP-TAFD303 k: | Zero

-MP-TAFD51- )

-N-BAF10(5CI

-N-BAF3(SCH AD| 1.03961212

E‘Ei;‘(ﬁgg Al 023179234 |

N-BAF52(SCI A2 1.01046945

N-BAKL(SCH A3 0.00600069867

N-BAK2(SCH A 0.0200179144

“N-BAK4(5CH AS| 103.560653

N-BAK4HT(S

“N-BALF4(SCH

“N-BALF5(SCH || || Y Clear 3 Copy (B Paste

‘N-BASF2(SCI . _ =

-N-BASFo4{St W= i+ :ﬂﬂfl N ;‘11/1 N ;42/1

N-BK10(SCH A4, i-4 I-4

‘N-BK7(SCHC

N-BK7(SCHC ¥ Reset
I v Apply D Rese

‘itave lengthinm)

rIm:emal Transmittance(Ti) Linear(Table) J
WL.(nm)‘ Ti(%) ‘Th\ckness(mm)‘ &
290 6.3 10
300 29.2 10
310 57.4 10
320 77 10
334 90.5 10

v

| I Clear 53 Copy [ Paste 3= Insert = Delete
-

The unit lamda of formula is micrometer.
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9. Optimization

9.1. The unit of the maximum and minimum thickness

It is now possible to select whether to set the maximum and minimum thickness by optical
thickness or physical thickness.

T TRV
File Edit View Tools Help
3 [2) B L3 30 =" i b v |G i
380- 780nm, step 1nm Detail.| = [Param.>
0-  60deg, step 1deg, 500pm | Sheet>
Sheet1 Sheet2|Sheet3 |Sheet4|Sheet5 | Sheet6 | Sheet7 |Sheet8 | Sheetd|Sheet10|Sheet11Sheet12 Sheet13

Center 500, nm, Angle 0 deg
Substrate N-BK7(SCHOTT) v
Thickness nand k profile Optimizatj
No. nd/A nm Material dn dk Inhomege... 2. Min Max| Unit N
0.2500 75.56 Al203 0.0000  0.0000 0.0000 0.0000 nd/A

2| 05000 12197 ZrO2 0.0000 0.0000 M 0.00 0.§0|nm
3| 02500 90.27 MgF2 0.0000  0.0000 0.0000 0.0040 nd/A

Medium |1 -

Flra OORs ORp OTa OTs OTp

[Jaa [Jas Oap [JBack

Ofrs OFrp Odfr OFts OFtp CdFt

9.2. Color optimization

You can now set colors as target.

* Advanced target

) Open target... [¥] Save target...| L.
Target file: (Untitled)
Target group

vore
' Type I | 1" R

2-deg. - A <y - Incident Angle [i=
Coor... |U.. Value W..  Aim
X 10n the ta..
y 10n the ta..
\ 10n the ta..
1 Add | [ Delete |_|Clear - )Copy _ | Paste(¥) == =
Memo of this target Memo of this data
Checked group items are used as the target. oK Cancel
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9.3. Stack optimization

It is now possible to optimize the stack.

When you display the stack window, you can select the stack for the initial design.

¥ Optimize design

Standard Mode Freehand Mode

1. Initial Design | Optimization
| Jocal search
Teiocs
@Start

O Simple target  ® Advanced target
Set target...

3. Copy result to:

# Settings...

5. Result
No. |Devi.. Lay.. Tota.. Min... Max...

D Prev (I Next| | Copy

Close

9.4. Improvement of needle search

It now displays optimization history at needle search.

Standard Mode Freehand Mode

1. Initial Design 4. Optimization 5. Result
Sheet1 Needle Search No.|Deviation LayerNum Total_T(nm) Min. T(nm) Max. T(nm)
2. Target [ 1 ) | f[* 24]0.623434 34 1495.25 10.00 180.14/
. | @ Start H Continue |
O Simple target  ® Advanced target | i1 ) 23]0.634814 34 148744/ 10.00] 186.24
= |’T,get__‘| @) 22[0.640578 200 124868 1004 30224
B 210652931 22 1451.98/ 10.00] 22553
200.666858 18] 1223.38/ 10.00] 231.63
i 1910.706887 22 1005.58 10.00] 187.29
Aim o s 00011075 18[0.732043 14| 99319 1007 23762
3. Copy result to: 17{0.739166 12 991.26 10.04 230.70
Sheet2 e a1
| & Settings... | | Close \

Added setting to prevent layers as thin as possible.

Max. number of layers 61 %
MNumber of adding needle layers simultaneously 3%
Number of synthesis cycles 10%
Exclude layers below 10% nm, if possible.I
[ Use local search before adding needles
Needle layer materials
Use Material
O |aizoz
" Add © ‘ Zr02 ‘6|
— MgF2 ]
| Q@Delete | 9 (@]
|‘ &) Reset | [ cancel |
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9.5. Free-hand mode

When multiple series are displayed for initial design, optimization can be done not to change

other series as much as possible.

*' Optimize design

Standard Mode Freehand Mode
Optimized series

Sheet1: Sheet1(Ra) [Wavelength Plot]

[ Fixing the displayed other series ]

When you trace with the mouse
while holding down the left button
near the selected series,

then the shape of series is deformed.

If you trace with the mouse back and forth,
the weight increase according to the number of times.

Optimize starts automaticallywhen a left button is released.

b Settings...

Optimization

Stop

Close

When multiple series are displayed for initial design, if you check “Fixing the displayed other
series” then all displayed series for initial design are used as the target.

For example, if it has been displayed Ra, Ra(back) and Ta in Sheet1 on the chart and you select
the [Sheet1(Ra)] at “Optimized series” and you check the "Fixing the displayed other series", then
the optimization is performed to target the three series of deformed Ra, Ra(back) and Ta. If you
uncheck the "Fixing the displayed other series", then the optimization is performed to target only

series of deformed Ra.
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10. Manufacturing error

You can now set the amount of change for each layer.
Also, it is now possible to calculate when changing randomly with normal (Gaussian) distribution.

W Manufacturing Errors Analyzer - o ¥
File Edit View Tools Help — | Wavelength Plot Ra [=]] =2 Chort format 1., Userline - 7 Copy~ [
LIy 1 I Vary kind 25— ——
244 — Sheet1(Rs] [
El . nm, stepl etall... Param.p 23 : i
E" deg, step deg, nm v Sheet ¥ 212
Sheet1 |Sheet | Sheet3 | Sheet4 | Sheets | Sheetf | Sheet7 | Sheets | Sheetd | Sheett0 | Sheet11 | Sheet12[s..| < > | Division number fg
=
Center : nm, Angle Dl : deg 15 } .E,
Analysis 16
Substrate |N-BK7(SCHOTT) v Trial number 15
=14
Thickness n and k profile Manufacturing error ZD% § 13
No. nd/k nm Material dn dk  Inhomoge..§ On AT Unit An Unit Ak Unit |: Simulate ’E—E 12
1 .2500  75.56|A203 .0000| .0000: 1.00 % 1.00% 1.00/% |: Clear } 2) |
2| .5000| 121.97|ZrO2 .0000| .0000 1.00 % 1.00 % 1.00 % Change amount 08
3 .2500)  90.27 MgF2 .0000| .0000: 1.00 % 1.00% 1.00/% No.|Thickness n k gs
1| 1(%) 1(%)| 0|| o0s
2| 1) 1%) o 928
o 04
| oo xen o &
MRa ORs CRp OTa OTs OTp 0z
OAa Oas OAp [Back 310 . : ; i : . :
Ufrs LFp DdAr DFs [ Fp Ldfe 400 450 500 550 800 @50 700 750
Y Wavelength{nm)
File Edit View Tools Help py~ ‘. Others~
20 B |~ 3D = "5 [ U et O "k | |
380- 780nm, step 1nm|%|‘ o ‘Pﬂfa_mi‘
0-  60deg, step 1deg, 500nm | ‘Sheet> |
Sheet1 Sheet2|Sheet3|Sheet4 |Sheet5|Sheet6|Sheet7 |Sheet8 Sheet9|Sheet10,Sheetl1|Sheet12|Sheet13|Sheet14 Sheet15
B T '!\l'avelength Plo
Center 500— nm, Angle 0 deg Vary kind T
Substrate N-BK7(SCHOTT) M| M Thicknes
Thickness nand k profile Manufacturing error Cn
No. nd/A nm Material dn dk Inhomoge... .. AT Unit An Unit Ak Unit Clk
1 0.2500 75.56 Al203 0.0000  0.0000 1.0fre .1':‘[ = =0 i
2| 05000 121.97Zr02 0.0000 0.0000 1.08 nd/A: Optical thickness [Uniform]
3] 02500  90.27 MgF2 0.0000  0.0000 1.0 [nm: Physical thickness [Uniform]
% [Uniform]
Medium 11 - o: Standard deviation [Normal (Gaussian) dlstrlbu_t\n]
Ra OrRs ORrRp UTa OTs OTp Simulate
Oaa OaAs Oap [JBack Clear
Ofrs Ofp Odfr OFts COFtp Cdft Change am
{NOA Thickness

In the display of numerical data, it is now possible to display not only the conventional numerical display
but also the numerical value of film thickness, n - k of each Trial.

¥ Manufacturing error

-_|Copy | -_| Copy Min.Max.Avg.

Wavelength(nm)| Sheet1(Ra) + - Trial1 Trial2 ~
380(2.583477606 2.882646393 2.328185732 2.855738419 3.348346275 2.
381(2.445031814 2.730102770 2.201887753 2.709443480 3.188003370 2.1
382(2.312149033 2.583653665 2.080675991 2.568536523 3.033172582 2.
383(2.184718008 2.443187972 1964442835 2432931938 2.883782037 2.
384(2.062622466 2.308587780 1.853076969 2.302538436 2.739753227 2.
385/1.945741726 2.179729096 1.746463890 2.177259608 2.601001587 2.
386(1.833951296 2.056482556 1.644486399 2.056994470 2.467437054 1.
387(1.727123440 1.938714105 1.547025065 1.941637992 2.338964612 1.t

-_|Copy
Sheet1(Ra) Layer 1 (Al203) Layer 2 (Zr0o2) ~
AThickness An Ak AThickness An
Sheet1(Ra)| 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
+[ 0.002500000 0.016543418 0.000000000 0.005000000 0.020497548
-1-0.002500000 -0.016543418 0.000000000 -0.005000000 -0.020497548
Trial1[-0.001226400 -0.013446561 0.000000000 0.002430125 -0.005540062
Trial2|-0.002218083 -0.007820675 0.000000000 0.004758610 0.011376260
Trial3| 0.001796213 0.005520938 0.000000000 -0.003630322 0.019297266

388(1.625127724 1.826285660 1.4539586751.831081605 2.215484827 1. Max. of Trial 0.002449205 0.014912312 0.000000000 0.004758610 0.019577079
VMax. 2.61533178972.882646393 2990836841 2.855738419 3.348346275 2.7 Min. of Trial -0.002366708 -0.015859772 0.000000000 -0.004929031 -0.018515266
Min. 0.043510567 0.085545715 0.015934834 0.009031237 0.012872915 0.( Avg. of Trial  0.000127192 -0.002174906 0.000000000 -0.000438239 0.003547896
Avg. 0.569680009 0.534080767 0.629079835 0.603518643 0.604882560 0. . | | SD(o) of Trial 0.001623233 0.009453832 0.000000000 0.003044229 0.012689185 .
< > < >
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11. Save and read the project

You can save the design data displayed on each sheet of the main window, the structure of the stack
window, the arrangement of the window being displayed, the format of the graph, the user line, etc. as a
"project” in the file.

T IRV — x
Eile | Edit View Tools Help
Film design Il e 1 b | On N |
New.. cotet | 1| et paramp
3 Open.. a0 Lo — Sheet'w
2| | Reload Bheet4 | Sheet5 | Sheett | Sheetz b..| < 2
Recent files » -
[ Save Cirl+S ?g\eljl_ deg
B saveas. D) ¥
rProjed ) n and k profile
Open project... aterial dn dk  Inhomoge...
Recent project files  » 3 -0000| .0000
2 .0000| .0000
b5 | Sae prectns 7 .0000, .0000
—
B¢ Exit l- OT1s OTp
Lima LMs LiAp [ Back
OFrs OFrp OdFr OFts OFtp O drt

e Stored contents

The following contents are saved.

ltems

Stored contents

Film data

Film data file name of each sheets on main window.

Calculation settings

Start wavelength, end wavelength, wavelength interval, start incident
angle, end incident angle, incident angle interval and calculation
wavelength of the incident angle characteristic.

Kind of the plot

Selection state of kind of the plot (Ra,Rs,Rp,Ta...dFt,Back) on each
sheets.

Number of sheet Number of visible sheet on main window.
Main window Display position, size and selected sheet.
User line File name of visible user line, line color, line style and line width.

Except unsaved user line.

Photometer line

File name of visible user line, line color, line style and line width.
If converted absolute value, reference substrate name also will be
saved.

Chart format

Chart format of each chart.

EFI distribution

Selection state of kind of the plot (Ave.(s,p), s...).

Color calculation

Selection state of visual field, illuminant, base of the color difference,
diagram kind and numerical data.

Manufacturing errors chart

Selection state of kind of chart (wavelength, incident angle or color),
kind of plot(Ra, Rs...), vary kind.

Stack window

Number of visible sheet on stack window.
Incident angle, incident medium, film, medium, substrate, exit
medium, thickness, kind of plot(Ra, Rs...) and window position.
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12. Color calculation of spectrophotometer data, user line data

The color calculation result of spectrophotometer data and user line data displayed in the wavelength
chartis displayed on the color window.

2-deg. A | 2 Chart format U, Usertine~ (3 Copy~ |-
Chart os T T T T T
= @® xy diagram ISR B S SRS S NS SR
[ Chart format 'L, Userline = % Spectrometer= - Copy = ., Others~ O a*b* diagram o7 N
T Numerical data '
ga 1 AXYzxy - s
2z XYZxy of the p os{f SRS :
201 “ CIE L*a*b* - : :
184l L*C*h AT
16 Hunter Lab 034
— CIE L¥u*v*
Z o1s CIE UCS 02}
- 127 Whiteness Inde 01 +- = s
= 9ol Yelowness Ind ' '
SRGB 00
08 t- 00 01 0z 03 04 05 06 a7 08
CIE 2000 v x
06 -~
04 4--- X Y z X ¥ L* | a
AN ‘
P e i~ S S S S S e T e 0.152203 0.098199 0.047061 0.512 0.330|0.887/ 1.
380400420440460480500520540560580600620640660880700720740760 7800
Wiavele ngthlnm ‘ < >

The linear interpolation value of the 380 — 780nm 5nm intervals are used. Even when the wavelength
range is less or data points is enough, then calculate by extrapolation-interpolation. Always using 5nm
intervals for calculation, even if original data is 1nm intervals.

13. Copy/Paste for cell in the design sheet

You can copy-pasting of design data by selecting the cells.

The cell that you want to copy and then selected with the mouse or [Shift + Arrow] key as shown
in the figure below.

Manufacturing error
it delta_n Unit It is not possible to be selected with the mouse to

1.00 % the check box cell first. In this case, please select
1.00/% from lower right cell first by mouse or use [Shift +
1.00/% Arrow] key.

If select [Edit] — [Copy selected cells to clipboard] from the main menu or [Copy selected cells to
clipboard] from the right-click menu, then the contents of the selected range is copied to the
clipboard.

on delta_T Unit delta_n Unit de

[CPEETTIEAEE 1 nnlos

Cell
¥ =y Copy selected cells to clipboard ]

Layer
1 Copy this layer

If right-click a cell in the upper left corner that you want to paste, and press [Paste from clipboard

to cells], then the clipboard contents will be copied.
On delta T Unit delta_n Unit del

1 nnlog 1 nnlog ]
Ce" You can also copy from Excel.

Copy selected cells to clipboard
[E Paste from clipboard to cells I
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14. n and k analysis from mono layer measurement data

Analysis wavelength range can now be set.
Please use it when the wavelength range is too wide or exclude wavelengths with poor

measurement accuracy.

= [ |

O SEENEEDSNKEN
ATuT4/5: BRIOA—R—
T
_ 4 4
o G AR
[Tl gy IR AR
k |Zero
kTt EE BT
AR R
el B
[l 100 10000
CEFEE
&l =N
n 10 10.0 EEEBE...
k 0.0 10.0
EE 350.02 - 850.0 = nm
{ERF -8 -a#: 10 54
D BEELET
(@ Fa@ | [EA)

[ Cancel ]

Also, there were cases where analysis could not be done in the previous version, but we

improved it so that it can be analyzed as much as possible.

15. Improve display
15.1.

High resolution display compatible

Even characters with high resolution display are now displayed without blurring. Characters are

scaled accordinﬁ to the Windows scalinﬂ settinﬂ. You can also set font and font size.

Startup Other Settings

Thickness Calculation method of the Phase difference (dFr,dFt)
Optical Constants

SlideBar and buttons Osp (G5=Fp Fs=Rm

O p-s (Fip - Frs, Fip-Fts)

3D 3D Charts

“p, Evaporation control
i EFI distribution

@ Color

IL.) Manufacturing errors
Op. Optimization

System settings

Fill the gap of Windows10 transparent frame

Enable scaling for high DPI PC

Startup

Thickness

Optical Constants
SlideBar and buttons

3D 3D Charts

*7, Evaporation control
. EFI distribution

& Color

L.y Manufacturing errors
Ok Optimization

Language Setting

Language
English [
f Font
Yu Gothic Ul [~
Size =

[J Also change the menu font

Others Others
Language Language

[_ox_J[ concel | ok [ concel |
15.2. Language selection

You can now switch languages without restarting.
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16. Addition of material data
Add the material of the Kyoto Thin-Film Materials Institute.
AI203(KTM), HfO2(KTM), LaF3(KTM), Ti305(KTM), ZrO2(KTM), ZRT2(KTM)

17. Update of substrate data

We updated the glass data of SCHOTT, HOYA, OHARA, SUMITA, HIKARI, CDGM to the latest
version as of 2014.

Since internal transmittance is also registered, stack calculations may have different results from
previous versions if the glass is thick.

Also, some glasses have their refractive index changed.

Infrared substrates were added. AI203(Subst), ALON(Subst), GaAs(Subst), Ge(Subst), Si(Subst),
ZnSe(Subst).

18. Spectrophotometer file

Supported reading of Shimadzu spectrophotometer SPC file, JASCO JWS file, Olympus-USPM
Ver2.0 file.

19. Periodic layer

It is now possible to expand the periodic layer.
From the menu, select [Edit] - [Expand periodic layers]

20. Numerical data

Previously, only one numerical data window could be displayed, but it became possible to display
multiple numeric data window at the same time.

21. Bug fixes
Fixed an error in calculation when color calculation L*a*b*, when XYZ value is 0.008856 or less.

22. Specification change

22.1. Display of back side characteristics

The back side of the transmittance and the back side of the transmission phase are not
displayed since they are the same value as the front side.

22.2. Change help file format
The Windows help file has been abolished and changed to display the pdf.
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23. Film fata file compatibility with old version

If you save the film data file of the new version in the old version, then the items that do not exist in the
old version will be deleted.
Items that are saved will be as follows for each version.

TFV3.0

TFV2.2

Thickness

Optical thickness

Physical
thickness

If you read the files of

TFV3.0in TFV2.2, the

thickness that is set to
priority in TFV3.0 (where
the underline is displayed
in the title) will be loaded.

n and k profile

Material

o

dn

dk

Inhomogeneity

Evaporation
control

Tooling

dn

dk

Filter(nm)

Start

MG

Optimization

On

Min

Max

o|lo|jo|o|lO0O|JO|O|O|JO|O|O|O

Unit

xThe unit is always nm.

Needle

Manufacturing
error

On

delta T

Unit of delta T

delta_n

Unit of delta_n

delta_k

Unit of delta_k

Period layer

Period

Magpnification

o|jo|J]O0oO|J]O|O]JO]|J]O|O]JO]JO|O]|JO]J]O|O]JO]|JO|O]JO]|JO|O]|J]O|JO|O|O

O|O|X|X|X|X|X|X]|X]|O

Others

Center
wavelength of
design

o

o

Incident angle

Substrate

Incident medium

Monitor glass

O|l0 |0 |O

Comment

OO0 |O|O|O

O

o: Saved item, x: Unsaved item
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