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1. Operating environment and distribution status

1. Operating environment (supported 0S): Windows 64bit 7,8,10,11 Edition
2 . Status at the time of distribution Included files
Ws_soft —— Wsems o Wsems.exe®W, Wsf.exe®, Wsr.exe®, Wsbh.exe®
HScrollListbox.dll, Wsbch.exe, Wscnt, Ems.exe
Sup.exe®@, Sup_checker.exe, Ems.exe, Afm.exe, nk.dat, sub.dat

— Picture e ] al.png etc.

— Text e wsb j.txt, wsf j.txt, wsr_j.txt, wsb_e.txt, wsf_e.txt, wsr_e.txt
— Install e W _ifort runtime_p 2022.2.0.3790.exe
— Samples —— 220401-cnt&mnt —— e | xz.out, i xz t.out, i xy.out, m xz.out, m xy.out, i far.out

— 220401-wsb e wsb0l.dat~wsbl3.dat

— 220401-wsf e wsfOl.dat~wsfl4.dat

— 220401-wsr e wsrOl.dat~wsrl7.dat

230208-wsf —e wsf 1.dat~wsf 9.dat

230208-wsr —e wsr 1.dat~wsr 9.dat

e nk_data.xIsx, sub_data.xIsx, nk.dat, sub.dat

e \sems.exe-shortcut, ReadMe.txt

(note 1) Wsf.exe, Wsr.exe, and Wsb.exe are execution programs for FDTD, RCWA, and BPM, and Wsems.exe is an integrated
operating program for those wave analysis programs.

(note 2) Sup.exe is a file for determining registration, which should be stored in the same folder Wsems as other exe files.

— ComparisonE230208—wsb—o wsb_ 1.dat~wsb 9.dat




2. Method of installation

1. Copy the uncompressed folder of “Ws_soft” below a drive (i.e., ¢ or d drive).

L » PpC » MmYa-L (D) > Wsssoft >

> PC » mUI-f (D) » Ws_soft » Install

Install

Samples -4

Wsems % w_ifort_runtime_p_2022.2.0.3790.exe
E Readme.txt

¥ Wsems.exe - shortcut

2. Click the file of “w_ifort_runtime_p_2022.2.0.3790.exe” included in ¥Ws_soft¥Install, and press Install button.

! Intel® Fortran Compiler runtime Setup - X 4! Intel® Fortran Compiler runtime Setup - X 4! Intel® Fortran Compiler runtime Setup - X 48! Intel® Fortran Compiler runtime Setup - X
End-User License Agreement End-User License Agreement Completed the Intel® Fortran Compiler runtime

> ” Installing Intel® Fortran Compiler runtime Setup Wizard

eac
Intel End User License Agreement for Developer Tools (Version October ~ Intel End User License Agreement for Developer Tools (Version October ~ Please wait while the Setup Wizard installs Intel@ Fortran Compiler runtime. Ciick the Finish button to exit the Setup Wizard.,

2021 2021
IMPORTANT NOTICE - PLEASE READ AND AGREE BEFORE IMPORTANT NOTICE - PLEASE READ AND AGREE BEFORE Status: Updating companent registration

DOWNLOADING, INSTALLING, COPYING OR USING DOWNLOADING, INSTALLING, COPYING OR USING |
This Agreement is between you, or the campany or ather legal entity This Agreement is between you, or the campany or ather legal entity
that you represent and warrant you have the legal authority to bind, that you represent and warrant you have the legal authority to bind,
each, “You* or “Your’) and Intel Carporation and its subsidiaries (each, “You™ or “Your’) and Intel Corporation and its subsidiaries
(collectively, “Intel”) regarding Your use of the Materials. By (collectively, “Intel”) regarding Your use of the Materials. By
downloading, installing, copying or using the Materials, You agree ta be v downloading, installing, copying or using the Materials, You agree ta be v

—
[]1 accent the terme in the License Agresment glcept the terms in the License Agresment
Brint Back Install Cancel Brint Back Cancel Back Next Back Cancel




3. Method of repair, uninstallation

1. In order to repair the installed files, click the file of “w_ifort runtime _p 2022.2.0.3790.exe”, and press Repair button.

1) Intel ® Fortran Compiler runtime Setup - X

Welcome to the Intel® Fortran Compiler

runtime Setup Wizard

The Setup Wizard alows you to change the way Intel® Fortran Compiler runtme features are
installed on your computer or to remove it from your computer., Click Next to continue or
Cancel to exit the Setup Wizard.

1) Intel ® Fortran Compiler runtime Setup - X

Change, repair, or remove installation

Select the operation you wish to perform.

Change
Intel® Fortran Compier runtime has no independently selectable features.

Repars errors in the most recent nstallation by fixing missing and corrupt
fles, shortcuits, and registry entries.

Remove

Removes Intel® Fortran Compiler runtime from your computer.

1) Intel ® Fortran Compiler runtime Setup - X

Ready to repair Intel® Fortran Compiler runtime |nte|

Click Repair to repair the installation of Intel® Fortran Compiler runtime. Click Back to
review or change any of your installation settings. Click Cancel to exit the wizard.

Cancel

Back Next Cancel

Cancel

i [ ()

) Intel® Fortran Compiler runtime Setup x

Welcome to the Intel® Fortran Compiler
ne Setup Wizard

The Setup Wizard allows you to change the way Intel® Fortran Compiler runtime features are
installed on your computer or to remave it from your computer. Click Next to continue or
Cancel to exit the Setup Wizard,

Cancel

) Intel® Fortran Compiler runtime Setup - X

or remove installation

et the operation you wish to perform.

Change
Intel® Fortran Compiler runtime has no independently selectable features.

Repairs errors in the most recent installation by fixing missing and corrupt
files, shortcuts, and registry entries.

Removes Intsl® Fortran Compiler runtime from your computer.

Back Mext Cancel

2. In order to remove the installed files, click the file of “w_ifort_runtime_p 2022.2.0.3790.exe”, and press Remove button.
After that, remove the folder of Ws_soft.

3 Intel® Fortran Compiler runtime Setup - x

Ready to remove Intel® Fortran Compiler runtime ln tel .

Click Remave to remave Intel® Fortran Compiler runtime from your computer. Click Back
to review or change any of your installation settings. Click Cancel to exit the wizard.

Cancel




4. Example of using sample data (1)

(4) When click the Draw button, an xz-

section structure is

drawn by wscnt.

B8 ems_cnt — o X
At first, load a sample data (wsb01.dat) T pr——— o x :> a
for WSb and perform CalCUlatlonS 05 Exit Clear Save  Open |Transfer AWSWLM . E.anx 8888218
_ = o /05 o m | Mo wreotD) The selected file
o xz () yz - ng L i ' H H
s BC > HUT-A (D) > Wssoft > Input data_con5|sts_ of a 7“.“? - ol veting G Wsb (BEM) name is d|sp|ayed_ 4
structural information <width Wl % lope Jo a M 21 1is defined
. | -3 2.0000 .
- and a light source |- mm= - W aé?gg X Its € llne 2nd layer: material 0
7 - information. First, | v o000 pm : B Zsf' I't' |)n erna 2
Akt W . - ricut x.y-grid interr; t nan 10 .
extract the structural (i Kok 00 | x TE mllstlcl)n . g
TG Readme.txt information from |Pr— T € 17 layeris made 2
. | 0.020 oh ®
e sample input data. & 00N um o of material 1 (SlO_Z), G
Shift Bl;ell}'erse‘lﬁllg(;llx;]l)/{r = . and the 2nd Iayer IS
1] £ i} T .
samples poe G2 503 3| made of material 0
. ~ |=2:{Upper surface) i .
Install Windows protected your PC it By (unde3|gnated :
Defender SmartScreen prevented an unrecognized app from \ ------ o '“'.lu f M Vacuum)- 1 |ayer. materlal 1 (SIOZ)
1) Double-click on s _ X . . When contents of the
(1) (3) On the file selection .
the Wsems.exe- window. select a file result file box are ne
shortcut. Structure : ’ just after drawing has
setting window When a defender window (wsb01.dat) from the Igeen performed) gthe=
appears appears, click "More info” and 230601-wsb directory and back color is gra, o
' then click “Run” button at the click the Open button. Otherwise. oink y- When the pointer is placed over the result
) _ lower right. ol oot th ; Extract structural » PINK. file box, the box expands downwards.
| U wsems /\Debug Aiucture settind d.easJ.Ce s¢€ 'I(?E teh corrte(J:[ information from the file 1 whems preiens When clicking “m_xz.out” in the box, the
| Draw | os | Exi Save  Open (Tramsfer> | |.r”ec OLy' th es ers ? US  contents and reflect it in the o xz-section structure as the same as above
7= 0w v w20t | Nex wegom) || WIL make the box empty. ~ Structure setting window. raw | 0s is drawn. When clicking “pdf” , the pdf file
- Anayc domai il seting () DEmD ). x| | L‘fﬁff'dm@ /" on the web site is called out.
| I_w::ﬂlmu Sim » tane ke o I ‘ &« v « jKU3-/ (D) > Wssoft » Samples > 230601-wsb - 230601-wsbDEE » | sub.dat fl\—
| i pm — | o ot [ . .
[ — . e mos N When the pointer is placed on the control
| wdy 00 a | - 11 . .
|t ccenan 10| ¥ Wesoftso £ e w5 4% | i button, a tooltip appears to confirm the
: dey 002 pm k EE x 230601-ws| 2023/06/18 14:53 C¥Program File.. 2KB | m:;ElSS.out h Operation_ The J[Oo|t|p disappears after 3
| Tl;l;;“ﬂ"m . W‘ samples [ wsboz.dat 2023/06/18 14:53 C:¥Program File... 2KB E:ﬁ;?: SeCOndS
— _— Z wsbo3.dat 2023/06/18 14:53 C:¥Program File... 2KB n_\'FZ.D}II n % WSEITIS! ebugjstructure 5ett|ng
r— Shift = Bl ense s kR | v Wrc 1 wsbos.dat 2023/06/18 14:53 C:¥Program File. 28 n_z043.out W
|| Overall structure || Source position [ Intensin # kb kI km kp e Rt ® |, i} DB wstosdat . ol e E_zlh.out
x-shift VW =0 Nothine | > = Windows wsb0>.da /06/18 14:5 -¥Program File... ¢ xy.out 1 . 0 Exit Cl
w00 gpmf ® ;;;(C)Sngaas:egurface) < i > e fUI-AC [z wsbos dat 2023/06/18 14:53 C:¥Program File.. 2KB Uk xz.out - ReSU|t f||e - o = =]
_ i k_vz.out T b weems. B SN ESHOEEREELIT. |
y . s : 0X I
(2) Select “Wsb(BPM)” in the window, 700 (b ] pandeiran k 2045 o s .
. ‘, Fputll L Z1JJ.out t00|t|p
and click the Transfer button. - (et X




5. Example of using sample data (2)

Next, load light source information from

the input data.

% Wsems /\Debug / Structure setting —

a X
|
| Draw 0s Exit Clear Save Open | Transfer [ il |
| = Wsf (FDTD)
wsems.dat Oxz vz w1 12| © Eng © Jpn War (RCWA)
nk.dat - - Wsb (BPM)
|~ Analysis domain Material setting (km) |
x-width # km # Mame ko an |
| 1 -8i02 1 2.0000
wix 10000 um o < o Sl 1 2.0000 -
1. . External (Si |
|| y-width ledar | 13205 A |
|| wdy 0000 pm — |
| . . v
|| x,y-grid interval Direct nan 1.0 ( ) . |
: dry 0020 pm kak 00 x 5 ClICk the NeXt
T o [ .| button to open
|| dz op20 pm Output ko ;? 8:: the 80urce |
— Shift Base layer setting (kb) . . |
|| Overall structure ¢ position / Intensity # kb kl km kp th ki # Settlng WIndOW' .
i 10 1 0 5.00 1] 1]
B < 2 0 0 0 500 O 0
|| st 0000 pm
|| ¥-shift A
|| sty 0000 pm Al
|| S eimeTs Layer division kp [0 -2
x-shift X

Please select the correct directory. The

other status will make the box empty.

G005

|(— A

« MUa-L (D) » Wssoft > Samples > 230601-wsh

EE - #LWZANS-
WSs_soft_so =1 -
230601-wsl [T wsbo1 dat
Samples [Z wsbo2.dat
E wsb03.dat
~ [l ec [ wsbo4.dat

> = Windows

> e YI-A(

E wshos.dat

E wsb6.dat

EHER

2023/06/18 14:53
2023/06/18 1453
2023/06/18 1453
2023/06/18 14:53
2023/06/18 1453

2023/06/18 14:53

(6) Click the

Transfer

(7) On the file selection
window, select the same

(wsb01.dat) as in (3) and click

the Open button. Extract

source information from the
file contents and reflect it in
the Source setting window.

C:¥Program File... 2KB
C:¥Program File... 2KB
C:¥Program File... 2KB

TrA BN | wsbot.dat

|
|
= ‘

v | Path fle (wsb.cat)

Cra@ ) #wven

Ws.b_.em;; ,f {Wse ms- n

Boundary appearence kfl Z? E;‘?:eonsed

Digitsof . i [2] 45 Intensity type

B8 wsb_cnt
L —

Draw » Stop Exit Path Replica
O Stream 3 Step 113  Copy Print  Edit

Fix
— 100 Max 9.605e-03 []
= 0 Min 0000e+00 [J

O Bird Eye/ Height 20/ 3/ Tilt 3015 [O Eng | g 0.0006400
= 50 Fine |O Jpn T

Run Return Save @ Line — Level - Width || Height | & [ia-L] <
Bcoor [ 7 [1 5[ ke
wsb.dat [ Height-axis Log | 1 |+
wsh.out ‘ O xz0) yz Sequence © Height meter Ol
sb.ou [2 Graduation line of axis
4 Gradient pixel color
General Reverse
Number of paths Boundary absorber width
ney |2 |2 wh 05 pm e = S =
b = P e [100 Bl pattern

Width - amp

yaxis 10 100000 & m2out
O Restrictedview || 3 1 farout

aph data 0. —
graph . |70 Incoherent Font |Regular . | Size/ Label - Numb - Meter Structure line
c ibilitv ity |=1: Coherent E+M | [2R] poR] (18R el Width- Color
ompressipLiity 0 =] |72 Goh Eleotric Selected s 2 B ffck -]
of graph ™% = =1 : Coh. Magnetic [A D¥Ws softéWsems¥i xzout >e| 3
A . D¥Ws_softésems¥m xzout >]= |81
Light-producing e, CRRNEE|
Sourcs iti 7 . 0 2| K= [Rect +| y z-axis B0 2 i
€ position layer No. - | k=1 B Title Cent Sift_Unit Deci
. B D¥Ws softéisems¥i xy out >a 1
“I‘EIEM']I Lﬂm L [ D¥iis_softéilsems¥m xy out >)= ]l 1
Azimuth angle th Sye o xoads o 20
[Rect | ¢ y-axis oo 2 i
Argument angle fi c > I
g —— 3 3| |
Polarization type kps |Z Spme . @ 021
[Rect +| ¢ o0 02 15
Wsb_ems / \Wsems / Source setting n

Return

Z-axis

Clicking P button hides

the operation panel.

max 9.605e-3
min 0.000e+0

9.605e-03

-4

-4 -2 0
X-axis

(9) Check y-axis box in the

operation panel that appears by
clicking the < button and click

0.000e+00

9.605e-03

X-axis

button. 2% |om | semene  the Draw button. The image will (5
General be upside down (see “How to use ol
fomberafpl Bemdmabeterwi | Wscent” at our site).
} L _ 4
. Boundary appearence kfl |~ Hiden
file a0 s g
graph data ot =] +5 :[I:Incnhe-re;-tp
. Compressibility iy flEOEharegtc ELM 2
||ght l::rfgl'l])]l ms |0 ;ggon Eﬂlagrtﬂetic
Light producing -

Source position laver No. || 2 | Kl=] %

Warelengtl Lam 05 pm (8) After clicking the Run N

Azimuth angle th  -450  deg .

N buttor}, a.Dos window appears.
Polarization type  kps After it disappears, the wave
sway yway calculation results are drawn

Spread width wx) 10 wyD 90 pm

Rim intensity xrm 00 yrm (1 by Wscnt

Shift length sx0 20 syl 00 pm

Defocus dfe 00 pm -4

Wscnti@| &

0.000e+00



z-axis

z-axis

6. A side trip (about Wscnt)

. i min 0.000e+0 9.605e-03
Uncheck the box indicated

Here, let’s briefly explain the operation of by arrow A and click the N
Draw button to draw
Wscnt. without structure lines. 21
I = \
AN — Uncheck the ?i': et ——] RO 2
/F\; / Color box & “
O and Height : ? / 4
2 ;n ne(;( et["l? I’?X1 % 0 . f B B x-a?xis 2 N 0.000e+00
click the o Clicking < or P> button changes the
4 Draw button. 2 s displayed page, and the image is
- - : . : AT - drawn page by page.
x-axis Y B
b —a—E T
- m:* -4 2 . aoxis 2 L. Drawn page )

[Rect -]y @00 02 (1 | wsb_cnt Ny B - o x|
Q ( Draw 4 K Stop  Exit  Path Replica | P>
@m@sw TE] | Com | Prmt | Eat max 5.388e-3 o
. ird Eye Height 20 2 | Tile 30 /2| min 0.000e+0 -
Clle the Copy B Eyei g 20 :ia:m Sk o.oooa;: : .
max 9.605e-3 - — W M 53me-03 O /
min_0000¢+0 0% Uncheck the button to copy e | 4
Q

Line box and the displayed B 7
click the Draw image to the

O] Height-asis Log | 1 2|

When the Stream box is |z«

2 Gradient pixel color ] N—
outt clioboard checked and the Draw "5l o .
utton. : R -
P button is clicked, the P [0 ] e © .
. . Width - amp @ ixtout o
— displayed page is drawn o E 0 .
in order from page 1 to oS s AR
e | 28] 0] 1812 (G %
the last. e 2
-2 B D¥Ws_soft¥iisems¥i xy out = sm>“:i‘ |:¢: D ra \/\/ n 3 a g e
; e I
[Reet -] y yoa @ 2 1
“ B 2 Jhem 4 -2 0 2
o e x-axis 0.000e200

2 - 4 L
-4 2 0 2 4 * s 4 oooeroo
x-axis 0.000e+00




7. Example of using sample data (3)

Next, load a sample data (wsf08.dat) |

| a5 Info_ems

for Wsf and perform calculations.

% Wsems /\Debug / Structure setting

[m] b

| Return

wdx=0b a 2-di

= [m] X

wdx - Analysis width in the x direction (um).

1 nrobl
P

The bottom surface center is the coordinate |
origin and the positional basis for a light-source

and structures.

Ztk

Analysis region

/

] s

] X
dx zrk,.dx y
wd

The corresponding |

parameters are
displayed in red.

Double-click on a parameter to see its
descriptive information. Information is
provided to all control buttons or boxes of
an enable state by using tooltips or info-

windows.

(11) On the file selection window, select a file
(wsf08.dat) from the 230601-wsf directory

and click the Open button. Extract structural
information from the file contents and reflect
it in the Structure setting window.

Draw = s Exit Clear Save Open | TEIILOR
L °S | = >
;‘fi"“'da‘ 0z e oEngOJ]m| Next )
-dat Wsb (BEM)
Analysis domain Material setting (km)
|| x-width # Mame ko an
-fe 1 -§i0z 1 z.0000
|| wex (10000 pmy = | o -l L 2.0000
y-width \ Ta205 A
|| owdy 0000 gy
S v
|| x¥-grid interval 10
dxy 0020 pm oo X
|| z-grid interval
| son ||
— Shift Base layer setting (lh)
iOrerlllsIructuIe Wb kl knm kp tk kf
- 0 Tt 10 1 0 B0 0 0
ix_:::ﬂuuun 2} othine ol 2 o 0 0 sm o0 oo
| oo e =2 : (Upper surface)
|| y-shift =3 (Lower surface) || &
sty 0000 pm T Bl
|| Cross section view 1=
|| x-shift L x
W I 0ER
1 | “Wsf(FDTD)” |« v
0) Select “Ws
. . =B~ HLLTALS-
in the Structure setting
W5 _soft so =X
window, and click the rosora | Towsiosat

Transfer

Please select the correct
directory. The other status

button.

will make the box empty.

> e Windows

> e RYI-A0

Samples EWwa'
A4 wsfos.dat
Ewsfﬂg.dal
Ewsﬂo.dat

Ewsfﬂ.dal

M 1 e

<« RkUIa-h (D) > Ws_soft > Samples » 230601-wsf

2023/06/18 14:53
2023/06/18 14:53
2023/06/18 14:53
2023/06/18 14:53
2023/06/18 14:53

230601 -wsfD R

= 43

C:¥Program File... 2KB
C:¥Program File... 3 KB
C:¥Program File... 2 KB
C:¥Program File.., 2 KB
C:¥Program File... 2KB
C:¥Program File... 2 KB

FPANAN): |wsfos.dat

| path file (wsf.dat)

.E’“SJ:’“ - a x
<
: max 2.000e+0 O (Vacuum) 1 (Ta205)
d min 0.000e+0
4 ¥ / 1st layler
2 (Al |
2 2nd | er
© 0 »
N [ [
Ath |ayler
-1 0 1
= X-axis
Fevtll -

% Wsems /\Debug / Structure setting

[m] ped

7

Material definition where

- 3s Exit Clear Save  Open |Transfer (= X K
— —— [weam) | material 1 is Ta205 (external
ok dat O xz 1 % oEngoJ]m| Next &;sngéC\X‘A d f ay. ) d . | 2 .
it e h . definition) and material 2 is
x-width 502 # km_# Name ko an 1 initi
[ e e Al (internal definition).
i os|la Base layer definition with
|| wdy 0000 pm | y
| sv-grit mtermal [ material 0 (Vacuum) from
dxy 0010 :
(i 00 layer 1 to layer 4.
| =0 Off
(| &z 0010 um R Foreground structure 1
[gmuin contitn B'L'i?"k‘ém;‘“ff —— is defined in layer 2 and
. —n - . I I
e e SN C N R SR — 4,and structures 1 and
| Sl e Wo g oo o ) 2 in layer 3.
sty 0000 pm ] v
Cross section view G i
R b0 x Foreground structure 1 is
5K | pm .
y-shift [ made of material 1
esy (000
e — (Ta205) and structure 2
Foreground setting (l=f) . .
— TRV = e R is made of material 2 (Al).
L L 13 Do 0
n e
n.nn A

(12) Click the Draw button, and an xz-
section structure is drawn by wscnt.

Wscnt window (upside dovvn)”

Wscnt expresses the
material distribution by
assigning a material number
(0~2) to each position and
treating it as contour values:
red (=2) for Al, yellow-green
(=1) for Ta205, and white
(=0) for Vacuum.




X |

Y wisf mnt _

8. Example of using sample data (4) N
- p g p || O Stream  Lap *.out *oth All =|;\:::,:::w
Seios W o o 11| g Enecsy
| — © A DHOneAPHINS soft_source¥iisems¥bir¥Debug¥mnt out
Tmax (OB D¥CneAPHWS soft source¥Wsf¥mnt out > %
xmin  — 0 [|OG D¥OneAPINS soft source¥isems¥binkDebugkmntout > %

%Wsems;‘\Debug/Structuresétling — O X (13) Clle the Next button

Distance  9.99E+0

-~ . 1.00E+1
Draw Exit  Clear Save Open |Transfer % to open the Source setting Clicking the ¥ button
;‘;i‘;‘“‘ |thrz v w12 0me O am Qe wamews | window. hides the operation panel.
Wsb (BPM) || 0.00E+0
s M:;m;ﬂ m*mg (Nlﬂn) - B 0 \ Stability L7IE2 1595
|| x-s [ ame ko an + I
1 Tal05 1 1.0000 | _ _ S |
| ;:dt:.ﬂﬂﬂ um l; g Sl 1 2.0000 | wer ems!\WSem o I |
wdy  0.000 illlml v Refurn  Save I
| sy-grid int . . .
el ek 00 | Sequence (18) When the A button is clicked, the Wsmnt operation panel
| g terval -~ [ [Extmton ype. i appears above, and the drawing results can be mampulated
dz 0010 pm Outp N R . N
Shift iti Base layer setting (kb) : g:%:E:Eg - End with reachi ng B vt -8 x!
¥ e _ V2, st mn _
Overall structure | Source position / Intensity # kb kI Jm ko tk kf % e e | it to the top. <
view ’W‘ 1 0 0 0 04000 fleU‘ T ®y Peak positiontw 10 pm 1 00E+1 Distance _ 9.99E+0
B it A A X Eision e iy —= min 000060
I . e o,
,, % index ™ 199 <L||=1: Dusl direstion E-excited —
e — >
YN [Be WO > Wasot > Samples > 230607 wef N . e c On re-plang | DOOED Stabilin-l nl@m'?bare t© 1505 c’
=2+ HLLIALS- =- o0 @0 Digits of o 1 =15 Propagation distance | 1.00E+0 ; Y . et
Wssoftso & " Frims 1% g“]m_d?l:u- Foyniine | dut [ns | i s I( ) K% L= -
_soft Intensity |Zj; Eolg 0. 00E+0 0
230601-ws| T2 wsf06.dat 2023/06/18 14:53 C:¥Program File... 2KB type ity i% Eﬂlaegg?ic ndl - nd. - (P -
Samples 17 wsfo7.dat 2023/06/18 1453 ci¥Program File.. 3KB T N | |
’ Ewsfo&dal 2023/06/18 14:53 C:¥Program File... 2KB I 3 98E+4 ’ Amp_Saurte S89EH3 1o @
« Wec T2 wsf09.dat 2023/06/18 14:53 C:#Program File... 2KB | | ? /1’ 1 /r’ \, f \, f \, ! " ! " | I Fr \\ J \\ @
> % Windows EWS"OUEI 2023/06/18 14:53 C:¥Program File... 2KB 1 0.00E+0 T \\ i 1’ \\ f \\ f \\ J/ \\ J/ \\ J/ } } } 1]
5 :Uj’h ] EWS"I‘I‘dEI 2023/06/18 14:53 C:¥Program File... 2KB _(l_l 4) C.fl I C kbt I"]ti | s s i ' 7 Y ' y | \\ \\ : i 1 0 o 1
et i . ranster putton. I Region Encrgy _9.32E+1 1595 - .
TPALEIN: |wsfosdat V| Path file (wsf" dat v X-axis
@ 2 (17) When the calculation is completed, the Dos e ——— —— = )
. . . Wsf_cnt - o X
P window disappears, and the last results remain. <
Eetura] | WSave) (vt - % max 0010
Eegquence _ Distance 3.55E40 A ——
. . Excitation 100 Wiove up with
(15) On the file selection | pne S sleulation brorest T
window, select the same | embic v ) _— — ~ *
: : ] i - " <
file (WSngdat) as in ﬁ;ﬁ?@ e e (16) After Cllelng the Run e Stability }zm:-z 567 E 0
. c X cpUY | Peak positi 0100 H | N
(11) and click the Open meammery | OUttON, @ Dos window appears, |y, . !
button. Extract light v o B0l and the wave calculation
utton. . Xtrac .| g P : -2 Dl e i ; o soe s ora .
source information from 1 g results are alternately drawn | z2ee
. Disits of kot o . -
the file contents and F'N'LU'E (H B by Wsmnt and Wscnt. 0.00E+0 ! % aoxis !
L. Intensity 1 fop -
reflect it in the Source e iy =2 Elote || nal ndz 0 Revion Foerre 314501 567

setting window. s Wsmnt window Wscnt window (upside down)




9. A side trip (about Wsmnt) ) clcking the 1 S .

All @ Amp Source

* *
out oth © Region Energy

jzwﬁmné”“”“" — S - :( bu-l:‘ton7 the ||St box on *ate * otd 11 ‘Iﬂﬂ“tE_ﬂHEV
- . O A D¥One APEWS_zoft_source¥ =$:§§:'g-x
While deviating a bit from the Draw | stop 5] [0 | the right extends down - oeowemesymg S
_ ' _ _ s (if clicked again, it o L E&m
current topic, let's briefly explain | Osasior 1 Disance 99900 B iniy

@ Inflow MOL x

i O A D¥OneAPEWS_soft_source¥iize me¥bin¥Debug¥mnt out > % retu rn S to th e O r I gl n a | @ Inflow MOL +x
V\/ t . e () B D¥0neAPTNS soft_source¥isfémnt out > x H ) — 8 Inflow M1 -z
SMNT O p era tl ons. xmin (G D¥OneAPHWS soft source¥Weems¥bidDebughnntat | > % Size). 8 Inlow ML +=z

@ Absorbed M2
. E] 8 Tnflow M2
B Distance  9.99E+0 B Inflow M02 +
1.00E+1 Staili — @ Inflow M02 -z
tability -1.71E- @ Toflow M2 +z
0.00E+0
o0Eso | —— = After clicking the Clear
. . T
When the scroll bar indicated by arrow B | A | g - x
| .
. . . . 8 Distance a
is scrolled and the Draw button is clicked, 0.00E+0 ; uttonH ST ectt) items Fie | Pa || Clerr 0 i
. Amp Source
i i ic limi rom the list box. tow  tow AN |SRE
the horizontal display area is limited. ! = e (i ||[QR e
3.93E+4 Anp Source 550543 © A D¥OnsARHWS soft sourcey| ) Otllow B
’ T i) i iy iy iy iRy Y Y iy OB D¥OneAPIWG soft sourcal o oo B
- e R — S —— - f | ,’ \l {J \ ff \\ {J \\ ff \l fJ \ f \l J.f \1 ir 1\ Ocmgg:ﬁnwgh
V. — H¥0ne, _z0ft_gources? low B -z
# st * 0.00E+0 1 rfI | rjl rII “L fjj \l fr \‘L f{ ‘\l 1; \‘L f{ ‘\ f ‘\\ \\ f O Outflow B +=
- Dist . ) Absorbed M01
Draw Exit  Copy Print File  Path  Clear =gt:$: I v )' T }f T ;‘ S— S—— i S— —— W — D'“‘I‘““ 9i99E+0 | Qhﬂx: MOL %
tout  *ot Al (8 Amp Souece 0 1595 e E—— — (YR
() Stream  Lap @ Region Energy Region Energy  9.32E+1 | | =0 Tflow Mot -2
O yaisLog* 1 *ate *+otd 11 | @ 1aput Enerey 1ATELS
yeaxis
: ° g O A D¥O0neAPEWS_soft_source¥Wsems¥bin¥ Debug¥mnt out > % . . . .
Fmax (B D¥0neAPBWS soft_source¥Wsf¥mnt ot > % Settlng the bOX IndICated arrOW A ClICk the DraW button to
xmin (0 DXOnsAPEWS soft source¥isems¥binkDebugmntout > x . .
v to 2 doubles the vertical scale of draw the selected items.
Distance  3.78E+0 .
| 1.00E+1 the drawing. . : : —
| _ I S B H vist_mnt = X
| % Wsf_mnt — X | = bt
. a5 Draw Exit | Copy | Prit || File Path  Clear (D00 |
| ) ; i : File  Path  Clear : | . . 8 Aap
I — Dran Ext ]| Cory | o 8 sy | Qen 17 S R TTY s Pyt
| + * * - E—— * *
- 13 Stability _ 3.92E2 604 || Q= i M == Jow ot Al G Reron Encry || O varistogs 1 ysize[ 1 = o o M| o Eueey
| 1.00E+0 T [J yaxisLog* 1 0 olar *aote *atd 11 |@ toput Enersy —— O A D¥One APTAWS _soft_sourcs¥izs me¥bin¥Debug¥mnt out > %
| | | — © A D¥OneAPIINS soft_source¥ilse ms¥bin¥ Debugkmnt out xmax — W% 1595 || () B D¥0nePRAWS saft source¥isf¥mnt out > %
| 00040 | Tmax * B18% 604 || OB D¥0neAPNS soft source¥isfimntout > % xmin - — LS 0 |[O6 D¥OneAPHNS soft sourcc¥semsibiniDebugkmntout > x
i xmin  — LR 13 || (DG D¥OneAPTWS_soft_source¥semsibin¥Debug¥mnt out v
| — . 99Es
- v 1 00E+1 Distance  9.99E+0
| 13 604 | 1 00E+1 Distance  3.78E+0
| 9OF+. |
| 398844 Amp _Source  1.99E+4 ,
| 0.00E+0 | 0000
| o 0 Amp_Source _ 5.89E+3 1595
| i) i} Fimy Fim) i) i) i) i) i) iy
13 Reoion Fnerov 6 60K+ 604 ; — ! | e e e e e e A et
L — 0.00E+0 i r’I : rfI rJI \ rII "\ fj’ \l III \\ Jf’ \l 1[ \\ i ‘\ : \\ i
| =1 L e S A— "y A— o A—  S— S d———
| 000E+D) = 504 i . 1
| Stability  3.92E-2
1 00E+0 ability 0 1595
|




10. Example of using sample data (5)
When contents of the Calculation results (*.out) can be reconfirmed using the result file box.

H - * . - Wy -
result file box are new The jnput data (*.dat) used in the calculation can be also checked. — z
(just after calculation . Distane_ 93940
has been performed), (19) When the pointer is placed over the result file box, 000E~0
the back color is gray. a tooltip appears, and the box expands downwards. (22) Double-click one of the files 0 )
Otherwise, pink. Result file b (mnt.out) in the Result file box to 0080 i Sabfly SJeEs
esu e DoX . . .
. o & ems / \Wsems / Source setting x| display an information box (Info). o0Er '
/ Source setting
Return Save Transfer | 88! Info_input/output - 0o X - Anp Somes 389543 e
- HTYL 0w TEEE M K S = N S 1 7 i —
EENE i |wsfdat )al';; R ;E;{i'llé]fif*v\ ‘i Copy [J Til 0.00E+0 |5 rf’ ; r/’ . rf = ! + ; /,‘ \\‘ /,‘ \\‘ /,‘ o T /
wsf.dat O xz Sequence i |wsf.out R toolti | mnt.cut: Distance (propagation Length), Stability (stability o — — — L e [
wsf.out [ wstl.out Facitation P | factor), Amp_Source (ligt source amplitude), 1o | Region Energy 639+ | 1595
\ . 1t xv tout - al e | Regi _Ener (lota]]ighlmnouﬂliﬂana]ysisarea.l ‘m“}n\’ FEEN TR G At TN T T |
— - : Excitation ty Tpl gon & ik bl by (i A et Pl e
Gﬂfﬂﬂ-ﬂ - Off ]3:l:l:itl1:id.'1]121:I:f':‘rl'}lll!tm]i1 1s @ i : 8:1{ —IIJH- ;Wﬂn = | Input_Energy (ligt amount flowing out from light source 0.00E+0 w
‘a‘;““‘. l]“i'ﬁ — = i_yz_tout {12 G cianpulse layex). Ouiflow_B (ight amount fowing out from analysis
E'.III].I.I].. -1 : Gausiar—oul 1_XKy.out 102l = 2 zin"2-pulze region). B_-x to +z (light amount flowing out from each ot Everee 229E00 1505
Gravhic sk [10 |2 2 3 Snoopulee i_xz.out (1= 3 sinapulse analysis boundary), Absorbed_M01(light amount flowing in >anean g Foe —
SR = 3 sin 3-pulse i yz.out =|||= 4: 3-differential G-pulse from all boundaries of specified material 01, ie.. absorbed o
PML number Ip 10 [ - 4 : 3-differential G-pulse i_’zﬂl-ﬁ.out = 5 : sin-modulated G-pulse light amount ), Inflow MO1_ - x to +z (light amount flowing (2 3) ClICkI ng the D raw button
Boundary type = 5 zin-modulated G-pulse i z135.0ut ®) ¥ || Peak position tw 0.100 pm in from each boundary of specified material 01). The d th lculati [t
dup(];\qt Clup(lplr)ﬂt Peak positiontw 0.100 pm = xy.out Eré% e Images can be displayed by Wsmat. redraws the calculation results
1 BB |27 £ | Emisson tvpe kaip men ) | S ety BT | I o WO e by Wsmnt.
| Conrant o e e ey S Qa0 | ||=2. Dial drectin Hrexcited LA LM LM S
indes T2 0880 <1{//=1" Dual direction E-excited 2 z043.0nt rence || —— 2.193333E-02  1.000000E+00  0.00000OE+D0  0.000000E+00
1 =2 : Dual direction H-excited a z135.out Excitation [=[J . On xv—plane
|l Banmdary annearence i farout dden surface =1 : On yg—pplane
= pozed P _
H H ti0ar Tedr |=2: On xz-plane
(20) Double-click one of the files i sl oo
(i_xz_t.out) in Result File box to fow tout e (21) Click the Draw
. . . flow_fout W _ S — . _
display an information box (Info). button to redraw the =5 ] [Memm -
% o mputouton E—— Ca(ljcu Izta)tlc\J/U restu Its in o N
min 0.000e+0 min 0.000e+0
— DTil order py scnt. _ —
i_xz_t.out: xz cross-sectional (y=csy) distributions of light [ 4 Info_output = ] X 0.5 [— 0.5 Ej
e | i £ n—,,
| First row of each distribution: mumber of cohumns (- 2 x crosssection o o S, N o - -
direction), mmber of rows (z-direction), powers of 10 (= ! z Time interval = |: <00 )
. . % 0.0 © )
A). width in x-direction (m), width in z-direction (um), R Vo C
and change index to positive value (= B). Below the [ g -—J {
second row : matrix distribution made up by positive ; - » » o
mnteger elements (= C). where the true matrix is expressed X -0.5 -0.5 (;:]
by elements of (C + B)-10™A. The image can be displayed —
by Wscnt exe. I ! I 1.0 -05 00 0.5 1.0 -1.0 -05 0.0 0.5 1.0
a0l 151 0 3.0000  1.5000 0 >t . .
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuI Sequence of output to X-axis X-axis
000000000000000000000000000000 i_xz_tout
000000000000000000000000000000 -
000000000000000000000000000000




11. Example of using sample data (6)

At last, load a sample data (wsr09.dat) for
Wsr and perform calculations
structure by Wscnt.

| M€ wsems /\Debug / Structure setting — [m] x ‘ U wisems /\Debug / Structure setting = O X
| B o - wstl0. dat
Draw 235 Exit Clear Save Open w 23s  Exit Clear Save Open Transfer "= |
| ? 2 Wsf (FDTD)
| [wsems dat o = Next ( WEEmS . dat ( 0 v O Eng © J Next |Wsr(RCWA)
| xx Oz Oxy[l B E 7 Ne: Wr (RCW, ; ng © Jpn
1k dat : O Eng O Jpn T i uk dat CED — Wsb (BEM)
— Analysis domain Material setting (km) r Analysis domain Material setting (k)
x-width Internal ® km o % Name ko an x-width # kT # TN;EE k? : UD%E
wix 3000 pm | B B T | wdx 1600 pm | 2 BRI R N T
y-width " y-width A
|| wiy 0000 pm wdy 1500 pm v
x,y-grid interval Direct man |0 x,v-grid interval 1 '
dxy 0010 pm kak 00 x dry 0010 pm __k'_- 0.0 x
|| z-grid interval L [0 | |zgridintersal
dz 0010 pm put ko (=9 O - dz 0010 pm
| — Shift Base layer setting (kb) | — Shift Base layer setting (kh)
|| Overall structure | o osition / Intensit # kb kI km kp th  kf # Overall structure | Source position /Intensity # kb kIl km kp th kf *
|| x-shift ; 0 Nothine 1o o0 o odoo0o0 x-shift view [0 Hothing & I 4 O
0500 Dn layer I st 0000 L |Z] o laver s o0 o0 o0 010 1z
s - e 2 (Upper surface) 8 0 0 0 0.10 1 2 | jum =2 (Upper surface) .
y-shift 3 (Lower surface) || & 4 0 0 0 0.50 1 0 v-shift =% (Lower surface) || & 4 0 00 0.50 1 0
|| sty 0000 pm || afar o. ml 3]y
|| Cross sectionviewl| . ... . & = | . . .
(25) On the file selection window,
[ ” o .
(24) Select “Wsr(RCWA)” in the select a file (wsr09.dat) from the
Structure setting window, and 230601-wsr directory and click

click the Transfer button. the Open button.
) - - x

‘e v T

« RUa-h (D) > Ws_soft » Samples > 230601-wsr ~ G 230601-wsriD &S P
2B~ FLLTALY- =~ O @ |
WS_soft 50 28 =506 = H1X ?
m 106/ A5 1y -
530601-ws| i wsr07.dat 2023/06/18 14:53 C¥Program File... 2Ke P | ease se | eCt th e Ccor rect
& wsrog.dat 2023/06/18 14:53 Ci¥Program File... 2KB | H
230001ws; B wer08 2 /06718 14:3 rogram File _— directory. The other status
E wsr09.dat 2023/06/18 14:53 C:¥Program File... 2 KB .
— i will make the box empty.
v Wrc & wsr10.dat 2023/06/18 14:53 C:¥Program File... 2KB
e 06/ a5 3 -
s % Windows & wsril.dat 2023/06/18 14:53 C:¥Program File... 2KB
Mz 106/ 4:5 -y a
> o= HY2=hs 0 w wsr12.dat 2023/06/18 14:53 C:¥Program File.., 3KB
B e e A e o s P, cun
TP N): wsron.dat | Path file (wsr.dat) v
C R D sl

(27) Check the xz button
and click the Draw button
to draw an xz-section

W ems_ont - D

max 2.000e+0
min 0 000e+0

05

Z-axis
o
o

-0.5

-0.5 0.0

X-axis

(26) Check the xy button,
specify 31 layer, and click
the Draw button to draw an
Xy cross-sectional structure
for 3rd layer by Wscnt.

B e e - D0 x

<

max 2 000e+0

min  0.000e+0

X-axis

| B wWsems /\Debug / Structure setting

| Draw 0s Exit Clear Save
waems. dat . .
ok dat |OHO}’L°X}3 HIlOF

—\

sub.dat
m_Ky.0u
m xz.out

(28) Double-click one of
the files (m_xy.out) in

Result File box to display
an information box (Info).

sl Info_Input/output — O

l Copy [J Tab

m_xy.out: xy cross-sectional distribution of material

| numbers. The results for the boundary surfaces of each

| layer are added from the -z side to the +z side.

| First row of each distribution: number of columns (x-
direction), number of rows (y-direction), powers of 10 (=
A), width in x-direction (um), width in y-direction (pm),
and change ndex to positive value (= B). Below the
second row : matrix distribution made up by positive
integer elements (= C), where the true matrix is expressed
by elements of (C + B)-10"A. The image can be displayed

X

| by Wsent.exe.

128 128 0 1.5000 1.5000 1]
goooooOOODOOOODOOOOOOOOOOOOOOODOD D
pooooooo0QOO0OOO0OOODOOQOOCOOOOODODODD
goooooOOODOOOODOOOOOOOOOOOOOOODOD D
pooooooo0QOO0OOO0OOODOOQOOCOOOOODODODD
poooooooQOooOODOOOOODOOQOOOOOOOOODODD
LI L O 1 1 1 O O A A TR IO V1
(29) Click the Draw button to

continuously draw the xy
cross-sectional structure in
base layer order.



12. Example of using sample data (7)

L& Wsems /\Debug / Structure setting = a X
Draw 28s Exit Clear Save Open  Transfer T
g Wsf (FDTD)
memsdxt | ¥ Oxy 8 [1)]|O g O3 |-“SIFRC“>
| at Wsb (BPM)
|~ Analysis domain Material setting (km) —————
x-width # kmo Mame ko an
. 1 Ta20b 1 1.0000
Oy 1500 jum «| z -1 1 2l0000
y-width ~
wdy 1500 pm
xy-grid interval 1.0 hd .
dey 0010 pm 0.0 x (30) Click the Next
grid interval button to open the
dz 0010 pm .
- : Source setting
— Shifi conditi Base layer setting (kb) R
|| Overall structure #kb Kl km ke th ki window.
- = 10 0 0 0.40 1] ]
x-shift Z): pothine | z 0 o0 o0 wE0 1 0
st 0000 pm =2 (Upper surface) g 0 0 0 0.10 1 2
|| ¥-shift =3 : (Lower surface) || & 4 0 00 0.50 1 0

(31) Click the
Transfer button.

x
€ v « Y1-h (D) > Ws_soft > Samples > 230601-wsr . G - P
v HLLTAS- a e
Ws_soft 50 £4
230601-ws! TZ wsro7.dat
230601-ws! TZ wsrog.dat
17 wsr09.dat
T wsr10.dat
v W
v
5 = Windows wsr11.dat
- TZ wsri2.dat
> e RUI-AG =
VAR [ | Path fle (wsr" dat)

Fevtll

o

(32) On the file selection window,
select the same file (wsr09.dat) as
in (25) and click the Open button.
Extract light source information

Wsr_ems /\Debug ,

Run Save 4@'
“:sr.dat O yz ‘ Sequence
| | wst.our N
General
Harmonic number ratioc hm 50
Truncation factor tre 1.0
Boundary absorber width wh
Boundary appearence Kl
|
Digits of graph data kot 0 [ +5
Light-producing
Source position layer No. 0 |3 k=1
Wavelength Lam 0894 pm
Azimuth angle th 00 deg
Argument angle fi 00 deg
Polarization angle gm 00 deg
Distribution x-way y-way
Uniform O O
Spread width wx0 030 gy 080y
Shift length =x0 00 syl 00 pm
Wsr_ems /\Debug / Source setting n
l( Run )l Return Save Transfer
| | wer.dat —~
et out ‘ [« RIOR" ‘ Sequence
General
Harmonic number ratic  hm 500
Truncation factor tre  1.00
Boundary absorber width wh 0500 pm

from the file contents and reflect it

in the Source setting window.

Boundary appearence kfl
Digits of graph data kot 0[5 +5
Light-producing
Source position layer No. I |2| Kl=1
Wavelength Lam 0940 pm
Azimuth angle th 0.00 deg
Argument angle fi 000 deg
Polarization angle gm 000 deg
Distribution X-Way v-way
Uniform O O
Spread width wx0 080 wy 0.80 pm
Shift length sx0 0000 sy0 0000 jum

(25) After clicking the Run button, a Dos window appears.
After the calculation is completed, it disappears and the
wave calculation results are drawn by Wscnt.

B v cnt
4
max 2.402e+6
min 0.000e+0
0.5 \ /
L)
N
| I
-0.5
(e
-0.5 0.0 0.5
X-axis

Wscnt window (upside down)

neAPI¥WS _soft_source X

10 0.00E+00
10 8.00E+00
10 9E+00
10

@30

oo

.BOE+00

QE+00
.BE+00
. BOE+00
.BOE+00

QE+00
.BBE+00
.0OE+00
.BOE+00
.BOE+00

n
3
)

whEamEwn

.BOE+00
. BOE+00
Ref(-z)

u9

OE+80 1

8.00E+00
BBE+00
.0BE+00
.BBE+80
.0BE+00
.BBE+08
.BE+00

.OE+00
.BBE+00
.OBE+00
0.00E+00
.OE+00
.00E+00
.BBE+00
0.00E+00
.BBE+00
.OE+00
65E-06 .OOE+00
1.38E-06 .BBE+00
.35E-06 ©.00E+00
1.37E-06 .OBE+00
£-66 ©0.08E+00
Absp  Trn(+z)
©.399407 ©.472411

.98E-06
.17E-86
.60E-06

* Intensity distributions...

0. 00E+00
.BBE+08
.00E+00
.BBE+00
.00E+00
.BBE+08
.08E+08
.BOE+00

PE+00
PE+00
BE+80

.00E+00
.BBE+00
.00E+00
0. 00E+00
.08E+08
.B0E+00
.B0E+00
0.00E+00 .98E-06
.BBE+08 .17E-86
.00E+00 .60E-06
.BOE+00 65E-06
.00E+00 .38E-06
0.00E+00 .35E-06
.BBE+08 .37E-86
.B0E+00 .38E-06

R4T R+A+T
555061 0.95U867

Guided
0.005133

Dos window




13. Calculation results of sample data (1)

wsb01 2D 3.3s | wsb02 3D 3.1s | wsb03 3D 3.7s |wsb04 3D 4.1s | wsb05 2D 0.8s | wsb06 3D 1.8s

max 7 683e-4 max 10969e-3
min 0.000e+0

x-axis

wsb07 3D 1.3s | wsb08 3D 1.3s | wsb09 3D 4.2s | wsb10 3D 1.6s |wsb11l 3D 1.3s |wsb12 3D 1.9s
R w3 J — 7

W
Vi

x-axis x-axis

040

R [ 1
x-axis




14. Calculation results of sample data (2)

wsb 1 2D 1.1s {wsb 2 2D 1.4s |wsb 3 2D 0.9s |wsb 4 2D 3.1s {wsb 5 2D 3.4s |wsb 6 2D 6.9s

5
]
§ 0
N
s |
10

-10 U
-10 5 0 5 10
X-axis

wsb 7 201025 |wsb 820625 wsb 930205 | | |

max 8737e-3
min 0.000e+0

max 9.904e-3

min_6.000e-6

2
2 | . §o
%o fnnaandnnghn pgmannnann N
®
A 0
-10 5 0 5 10
x-axis

- 0
x-axis

max 1.751e-3
" 0 0
50

1

x-axis

max
min 0.

8.528e-3

000e+

¢ [T

P Ve
-20

x-axis

x-axis L Xaxs



15. Calculation results of sample data (3)

wsr0l 3D 2.6s | wsr02 2D 0.6s | wsr03 3D 2.5s | wsr04 2D 36.7s | wsr05 3D 975s | wsr06 3D 965s

max 35045
e 5 1000-3

05 =+

2
%00
':‘ ¢
05 -

I
1.0

10 05 00 05 1.
x-axis

aSye

s,

(
=

2
g0
N

x-axis




16. Calculation results of sample data (4)

wsr 1 2D6.2s |wsr 22D 16.0s {wsr 3 2D 0.6s |wsr 4 2D 132s |wsr 5 2D 142s |wsr 6 2D 181s

5
2
g0
N
-5

|§f
*®

z-axis
% o
; £
—— ]
-a;
o

10
=
BL=_ .
. 0% ey al
ke -20 -10 0 10 20
x-axis
-10 —

x-axis



17. Calculation results of sample data (b)

D § 16083
me_0000ee0

B

R/ /7
iy

x-axis

-2

-4

x-axis

wsfl3 3D 159s | wsfl4 3D 387s

..~

w0 \\N
oo

4

v aill

| &
+

—

il
L]

=

") lﬂe

xxxxx

st01 2D 9.3 s st02 3D 1498s st03 2D 7.4s |wsf04 3D 112s — A L

05

2
$0.0
N

x-axis

'

05
&40
0

71
Do

xxxxxx

wsf

-----

xxxxx



18. Calculation results of sample data (6)

wsf 1 2D 195s | wsf 2 2D 399s | wsf 3 2D 10.3s | wsf 4 2D 64.5s | wsf 5 2D 145s | wsf_6 2D 412s

s — ==
max 2401003 = =
T 5005t 2 =
= - % 0
= == 3
: g, S 3
B - M =
N = = e
s o s —
x-axis a —
. s

xxxxxx

xxxxxx

wsf 7 2D 786s |wsf 8 2D802s lwsf93D517s | | |

10 —4—
) g OF 1 | BS
%o : A e e | [ | 8 =+
-10 —'M'-
0 o»

xxxxxx
xxxxxx



19. Relationships between Wsems window and input data

Structure setting [B|E

LZ wsems /\Debug / Structure setting = [m} x ‘
‘ Draw 0s Exit Clear Save  Open  Transfer [ el |
| = = Wsf (FDTD) ||
“--:ems_dat ‘ OxxOwzOxyd 12 ‘O Eng © Jpn | Next |Wsr(RCWA) ||
nk.dat 7 1 |
Wsb (BPM) ||
roicd i Material setting (km) |
x-width I i # km % Name ko an
1 Ta2ls 1 L.o00n m
wix 1500 pm | 3 R W R B !
y-width ~ |
wdy 1500 pm |
v
x,v-grid interval :
dxy 0010 pm il |
d imtereal O Abbe ab 00 \‘
dz 0010 pm Output ko z? 82‘ -
|
—Hrife Base laver setting (kb) |
Overall structure || Source position / Intensity # kb kI Jm ke th ki w ||
. T : I 0 0 10 [T N
"“"I’f‘ o |51 bothiee of 2 ovooon om0 o1 o
sec 0000 pm ©|=2: {Upper surface) E E 2 E Eég ‘1 ﬁ
v-shift =3 : (Lower surface) || & ‘
sty 0000 pm fl Afaterial No. Jem [0 e ‘
Cross section view L
LX)

Foreground setting (kf)
= e #kf  km kr kd ki psidez
e ol 1 1 (T} 2 0.0 |
0o - 0.0 )
|
Rotation ps 00 deg P |
x-period X 000 pm }
‘ ‘ A |
o v-period p¥ .00 m |
subdat [007 v 050 pm ||V ‘
0 |
02 | ¥- v 050 um || X |
013 <l - |
i -shift sx (000 pm :
g}g \- shift sy 000 pm
07 Orality xp 00
018 . -
113 = [ e —
Restriction setting (kr)
# kr # kd kit paldez
tion ps 0.0 deg 14 0 4 0.0
iod px 150 pm || &
. A
sub.dat | 001
ih.dat o v
012 |
013 X
014
015
016 N
017

Material setting
Y

Materials are defined.

Analysis domain

Base layer setting
—

Thickness and material of
base layers are defined.

Shift condition

Foreground setting

|\'-\|

Foreground structures on the
base layer are defined.

Restriction setting

Range of the foreground
structure is restricted.

D,

z

Input data to perform a wave calculation program is
created from the two windows (of Structure setting
and Source setting) that make up Wsems. With the

use of Wsems, you don't care about cumbersome

rules for creating the input data.

Source setting window

Wsr_ems / \Wsems / Source setting

Return Save

Run

war.dat
wat.out

HO xz0yz ‘ Sequence

Fa 1

Harmonics number ratio hm 500

Truncation factor tre 100
Boundary absorber width wh 0500 pm

Boundary appearence

Digits of graph data
kot 0 |2 45
Input data (wsr09.dat for example) =3 Masretic
Light.
sk wsr. dat e =
T — ) KFT0. 1) Kot 1ty|% General Sfm.rcepnmlmll}ean. 0 [ k=1
5.0 1.0 0.5 0 0 0 Wavelength Lam 0840 pym
wdx (um)  wdy (um) dxy (um) dz (um) Azimuth angle 000 deg
T R G O Ligh d L[| Arement anele oW e
Pk am (um th(deg i(deg gm|(deg i - i |
0.94 0.0 0.0 LolE— | ight-producing Polarization angle em 000 deg
81§ 81§ (S)X8 (um) (S)yg um) Distribution X-way v-way
stx (um) sty (um) csx (um) csy um) Wit . O o
0.0 0.0 0.0 0.0 Spread width wx0 090 wyl 040 pm
Fkm ¥ Name ko an ab ak Shift length sx0 0000 sy0 0000 pm
1 Ta205 1 1. 0000 0. 00 0. 0000 E
2 -Al 1 2.0000 0. 00 0. 0000
kr * kd  kt ps(deg)  px (um) py (um) wx (um) wy (um) sx (um) sy (um) XD,
1# 0 4 0 1.50 1.50 0.500 0.50 0. 00 0. 00 0.0
# kf  km  kr kd  kt ps(deg)  px(um) py (um) wx (um) wy (um) sx (um) sy (um) Xp xq
1 1 0 0 2 0.0 0. 00 0. 00 0. 50 0.50 0. 000 0. 00 0.0 0.0
2 2 0 0 =2 0.0 0. 00 0. 00 0. 60 0. 60 0. 000 0. 00 1.0 0.0
kb kl km kp tk kf * * * * * * * * * * * * * *
1 0 0 0 0. 40 0 0
2 0 0 O 0. 50 1 0
3 0 0 0 0. 10 1 2
4 0 0 0 0. 50 1 0

Restriction range



20. How to edit structural conditions (1)

Structure setting B

. L& Wwsems /\Debug / Structure setting

x|

The optical structure to be analyzed is defined in the
Structure setting window of Wsems according to the
following procedure.

= [m]
Draw 0s Exit Clear Save  Open  Transfer ﬂ‘
et EDTD) Analysis domain
mesdt | Oxz Oy @xy 4 4] OFng © gpn | Next ] L— y
! . I
yair-donnd Material setting (lm) J@”/}
x-width Internal # km Nans—ka a1 |
wix 1500 pm Name |~fg P /}/‘5?215 } ;Eﬂﬂg b
. External (Si |
r-width | H H
T )ylﬂ%/ N | Material setting
y 1500 pm |
id i Direc 10 A ‘
x,y-grid interval irect n an ‘
dxy 0010 pm kak 00 x ‘
o [ Abbe ab 00
z-grid interval v
dz 0010 o o |20 : Off ‘
L pm uiput ko 216 |
| R .
— Base laver setting () ‘ Materials are defined.
Overall siructure | Source position / Intensity * kb k1l km kp tk kf #* |
- view [=7 i 10 0 o 0.40 Il 04|
I's‘l';ﬂum o |21 botine ol 200 o0 wm o1 1N 5 |
st 0000 pm = |=2: {Upper surface) o0 0 0 0.10 1 i H
it Bt ] o e e e | ase layer setting
sty 0000 pm | Material No. ];m
v
Cross section view o e "
syer division kp o
shift
Ic“ . Thickygess tk 050 pm ) -
———" | 10 Forepxound Thickness and material of z
v-shift £ 1 a )
- setting\ kf 0 v base layers are defined.
T 0000 pm | oy 4 »
Foregr d setting (kf) i
Material No. km [l [2]] To Restriction L kf kT kE k% k; UPE(deg Foreground Sett|ng
setti - . r
Definition mode g |0 o - .0
T Rotationps 0.0 deg \e\
- 2L subdal x-period PX 000 pm
Structure type ‘ i ‘ A
ki Reverse [] |¥-Period B 000 um v Foreground structures on the
sub.dat [00] wwidth wx 050  pm base layer are defined.
02 | ywidth wy 050 um || X
013 i .
x-shift sx 0000 pm
014 B ! .o .
DS T | yohift sy 000 um Restriction setting
017 Ovality xp 0. .
s
19 xq 00 R I I
Restriction setting (kr)
Definition mode — = . i kll’It L k% k:i upﬁ@eg)k
. =01 : Iternal otation ps U deg
- x-period px 150 pm || & Range of the foreground
Sfl'“f]f_‘:lfRﬁ.;l:_:l_‘_e o |yperiod w180y |I7g structure is restricted.
sub.dat 007 x-width wx 0500 Y=
g}; | y-width wy 050 pm
013 x-shift sx 000 pm b . g
g}g y-shift sy 000  pm Sh'ft COI’]dItIOI"I
016 L
017 xp 00

—

=

—

—

—

Restriction range

=

(1) Define the size of the analysis area and grid size.

U

(2) Define the materials to be used.

4

(3) Consider the structure as multi-layers and define
the material and thickness of each layer (base layer).
Invoke multiple structures (foreground structures)
formed above the base layers.

U

(4) Define the materials and shapes of the foreground
structures. Invoke shapes restricting the foreground
structures.

y

(5) Define the restriction shapes.

U

(6)If there is a shift of overall structures, define it.




21. How to edit structural conditions (2)

Taking wsfll.dat as an example, the
way the definition proceeds and the
relationship between references are
concretely shown as follows.

(1)Domain
definition

The Structure setting window
consists of five definition areas, and
the spatial shape of the structure can
be defined by setting up in the order

of (1)~(5) below.

z-axis
o

1 0 1

X-axis

y-axis
o

X-axis

Material
km=2

(4)Foreground
Material definition
km=2

- Refer to material
- Refer to restriction shape

Structure setting window

Triangular dnd-

[ L€ Wisems \Debug / Structure setting = a '
Draw 0s Exit Clear Save  Open | Transfer ﬂl
Wsf (FDTD)
wemsdt ||Ox Oy @xy[1 2)|[Ofng © gm | Next |Wa@ews) ||
k. dat Wsb (BEM) ||
= ysTetomrriT Material setting (km) |
x-width Internal kil MNaye ko A1 |
Name |-A -Bi0E 1 2.0000
wix 3000 pm P — « S 1 f.oon |
v width External [5i |
v . 3205 A . I
wdy 4000 pm - |
&y 2000 Tl v 2)Material
x,y-grid interval Direct nan 10 f|n| | n :
dxy 0010 pm kak 0.0 x de t 0 I
- [J Abbe ab 0.0
s o Referencedf
_[F0eof |
dz 0010 pm Output ko =1:0n — :
— Shift Base llye* seﬂ*llg L —
Overall structure | Source position / Intensity # kb k1 kw kp th ki * :
x-shift view [0 Fothing el B |
k1 |=1:On laver “—
stx 0000 pm =2: EUpper surfaceg [
v-shift =3 (Lower surface) || A (
- |
sty 0000 pm | Material No. km |0 “lw 3 Base |
Cross section view = 1 |
o al e efini
esx 0000 pm Hm
v-shift A |
ey 0000 pm v Pl )
Foreground setting (lf) l(
Material No. km |1 3] To Restriction ; :
Definition mode Zepi |
=0: Ihternal || Rotation ps 0.0 deg
, o «
- x-period pPX 100 pm
Structure type ' A
kt Reverse [] y-period Py 1000 pm
0 Mothing x-width wx 050 pm v
1 Rect. l o
2 Ellﬁ:t?gguar y-width wy 050 um || X
3 Hexagon top/b SO .
4 Hexagon left/ri = = I
& Diamond rshift sy "
fi: Triangular 1=t- st e [0 i
7 Triangular 2nd- xp 0.0
4 Trisngular 3rd- )
9 : Triangular dth- 00
Restriction setting (kr)
Rotation ps 0.0 deg
x-period px 0.00 pm || €«
f‘)[l'.lt.l-'.lle_r‘}'pe . y-period py 000 pm ([ 4
kt Reverze [] ) . .
0 Hothine cwidth w260 pm (| (5) Restriction
; Eﬁﬁjtﬁgsular y-width wy250 pm d finiti
3 Hexagon top/b x-shift sx 000 pm X erin |t| on
1 Hexagon left/ti i :
5 Diamond y-shift sy 000 pm
?‘ Triangular 1=t- Ovality xp 00 v

(3)Base layer definition
- Refer to material
- Refer to foreground structure

Restricted rage

I ~

z Material km=0
b Thickness tk=0.6
—X g, P Material km=1
. ~ | Thickness tk=0.6
! e ' Material km=0
A
' (1)Domain definition
> X %o wdx=3
| wdy=3
|

(5)Restriction
definition



22. How to edit structural conditions (3)

Edit panel for materials
/

Definition of material, Base layer, foreground [ wsems /\Debug / Structure setting - o x Registration list for materials
structure, and restriction shape can be set by ! Drav  0:  Exit | Clear fave  Open [Tramstor] il |
. . . . - = Wsf (FDID) |
repeating the operations between registration | pm ™ |[OmOwowi /s Otng © Jpn | Next Va®CwA) |
list and edit panel. [P oy i r——
| wes 8000 pm | omelfe < W HE T T
T T T Tt 1 o I]\]rr(]h]:] Fazos A
: : < | Ia!,_:gndmtmﬂpm Direct nan 10 A
1 A H H I dxy 0010 kak 00 X . . . . .
! : v Reglgtratlon ' z@ummﬂm O Abbe ab 1. + The 5t column is for data validation.“M” indicates
| ! list | &z 0010 pm | Output ko [20: O that the material is undefined (i.e., the
I . X — Base lafbr setting (kb) corresponding line number does not exist in
[ sbvaninnhl eyl S R S B B e Material Setting), “F” indicates that the foreground
5o 0000 | iéi?ﬁpﬁggémace) c structure is undefined (i.e., the corresponding line
(1) Clicking the < button shifts - : =3 : {Lower surisce) || & number does not exist in Forground Setting), and
LS faterial No. km B Wl e . . . .
a focus to the edit panel and e e m.],_].:].nn ,.-,pun =(v R” indicates that the restricted shape is undefined
enables to edit a content of the it T A | X (i.e., the corresponding line number does not exist
T el E - in Restriction Setting). If M, F, or R remains, the
| = -
ist item. o 0000 | el 5 data is incomplete and should be corrected. “#”
' Foreground setting (kf) | indicates that the line is unnecessary components
NI 1 £] ToRestriction | B v R i unreferenced by others, but that it does not need
' ! : (IR to be corrected.
[ . : Ro :1..10:],[.- 0.0 deg =
Edit panel | o - B a
1 1 Kt v-period p¥ 1000 pm
- . |
- : : ? Egéqg:ﬁggular x
P e - I[[] 2 Elliptic um
3 Hexagon top/b -
4 Hexagon left/ri
g 'I[Eriia:g:‘ljar Tzt
(2) Clicking any of the four red b s - + The first 4 columns with gray
rlangular - .
buttons returns the focus to the background color are line numbers and
. . . . Restriction setting (kr) . .
registration list and an edited ‘ = ricton seting () |— e are used for citation number by other
content is reflected there | e D T definition areas.
. ) x-period px 0.00 m || e
o Kt v-period py 0.00 A
___________ TR s
1 -; % El!ifatigcon top/b x- \ D.UU x
: 1 e é ngagug Iefptfri e _. U.UU
1 . . iaman -shiit sy 0l
: 1 4 | Registration b Taee 15| owliy xp 00 B ’
! Y list oy
1 1
1 X '\
e e e - - - - -




23. How to edit structural conditions (4)

The definition of materials, for example, is as

o Material setting (km) —— Material set e,
follows (The definitions of Base layers, Tnternal Wkn % MName ko an = f;“%%m) .
. = 1 -ginz 0 1.0 a ] ame ko an
foreground structures, and limiting shapes Name A = ' i T S
T External |Si ! « 2 -3i02 0 1.0
are S|m||ar> nk.dat A , A
. . . . Direct nan 10 hd } v
(1) When you click on an item in the list, - x | Direct nan 10
its Base becomes red to specify the target. Abbe ab 00 B o
Material setting (km) (7) Clicking the G button returns ) . '
e e 0 the focus té; the right side without (8) Click the — button to insert the
R | 3 -AL 1.0 - . X i ;
External [5i — reflecting the edited result. edited result at the upper side.
e Material setting (lam) e
Direct nan 10 hd (o] mtmﬂﬁ 4 km & Mame ko an
kak 00 x @ Name((-Al A 1 -si02 0 1.0 A Material setting (lom) e mmmems
- External |Si
Abbe ab 00 Internal [-Ag #km #  MName ko an
v G I:> Name 1 -0 1.0
nlodat Name A
«
.- . . . Externmal |5
(2) The specified item in the list are O Direct nan 10 \r) el .
. . Ly . . nl.d:
moved up with the A button. - (9) Clicking the — | L/
E— o e RN - button overwrites m .
Internal #kn ®  Hame ko an (6) When editing operation is the edited result. Abbe ab 00 i
- ;" 2 - 1 a performed on the left side,
Xferna |

nlc.dat

— button appears.

(10) Clicking the © button inserts

«—
v
x

an
1.0

Direct nan 10 P —— e the edited result at the lower side.
Abbe ab 0.0 . () External [5i Internal [~ %k ® b k
irr . . . nldat | G .\'n'.ja:' T ‘5?33 E lﬁ-ﬂa a
(3) The specified item in the list are By I i — “| T
H e n an R
moved down with the ¥ button. e nlc dat A
Material setting (lkm) [C] Abbe ab 00 Direct :q .;E :
Internal [-4 # km  # Mame ko an i . . ak 0.
Some A | I 1 B R R (5) Clicking the < button shifts the Abbe 2b 04
— N ' focus to the left side for editing.
nkdat
Direct man 10 ™ Material setting (lm) =
Kak 00 # km % Name ko an
— x i 0z 0 1.0 N
Abbe ab 00 . External [5;
ofe . nlcdat
(4) The specified item can be

Direct nan 10
k ak 0.0
Abbe ab 00

deleted with the X button.

—
A
v
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24. How to edit structural conditions (5)

Material conditions are set up here. Nk.dat is editted on the vvay

. (5) By clicking the material name (Ta205) in the rightmost
e R box, the dispersion data (columns of wavelength,

'%Wsems,f\Debug,-’Structure setting = (] x| | Return Clear Sort Save Open o . . . . .

' —— e gm0 o e ; | refractive index, and extinction coefficient) for the

| Draw o: [Exit |(Clewr) Save  Open Tramser — N — ) . _

| - Vst @) | o Clear L R e corresponding material are selected and turn blue in the

| |wsems. dat Next T, iy | . } . . . . . . « «

| e Ofng O 4 || Next e || i i fn center box. Similarly, by clicking on the line with a material
— Amalysis d i Iaterial setting (lom; 3.49 . . “ 9 . . .
xwideh S L) s — i name starting with “**” in the center box, the dispersion

| wx 30 pm == =D data in the following lines are selected

|| y-width Ta208 .

wdy 30 pm : =] Wsems/\Debug]nkdatseﬁmg - [m] X

: x,y-grid interval ;E . | Return Clear Sort Save Open Copy
dy 201 pm — J [Nt s T e pmn [ W _ s
z-grid interval | 1.aaon0 350000 1. doot |

(4) Click the nk.dat button to check — Lo pdamr b oo |

=3 1.37000  3.49600  0.0000C

@(1) After clicking the Clear button, click the < the External button and the nk.dat G it i S

button in I\/Iaterlal settmg to move to the edit panel. setting window appears. | Rt
S —— 1.44000  2.48800  0.0000C
| ,( Wsems,.-‘\Debug,-’Structure settmg — D >< | ¥ wisems /\Debug / Structure setting = O X P sl S
E l, RN
l 0s  Exit  Clear L ‘ 0s  Exit (\ /)I
vt |OmOyOx| : i |OmOyOxy| Ver ROV BRLEE -
| - Analysis domain Material setting (k) —————— — Analysis domain Material setting (km) ——————
i - || x-width i #km  ®  Name k | Faled
(== torsal (0T ’_;km ¥ Mame %o an o O teenal [BRETH ] | M (6) C|I.Cklng the X button deletes the
e O Exterma 5 - ywiew | |O Etemal 51 ' material data in the selected range.
I -wd\' 30 pm micda o208 < . -Wd.\' 30 pm @ : =
xy-gridinterval | Direct nan 10 rt l xv—gridinterrll O Direct nan 10 =
dxy 001 pm k ak 00 L dsy 001 pm k ak 00 Ly
Z—g;'ldmterr:l [ Abbe ab 0.0 @ || z-grid interval ] Abbe ab 00
% (3) C|ICk — button to move to the edit panel. (Supplemental) Rows with a beginning other than ** can
(2) CheCk the |ntema| button SeleCt ,(Wsems,.-‘\Debug,r’Structuresettlng = D X ( be Selected |nd|V|dua||y and deleted W|th the X button.
! - - - -
“-Si02" from its rlght ”St, and click l Draw  0s Exit = Clear Save Open Transfer - — ‘=9 Wsems /\Debug / nkdat setting - o x ‘=9 Wsems /\Debug / nkdat setting - o x
. & Return Clear Sort Save Open Copy Return Clear Sort Save Open Copy
the — button to register the Internal ;‘;z‘“da‘ OxzOyzOxy Next | War (RCWA) T—— i S | Nvoiiom Lo semn oo || S ‘
: : : Lot . — Wsb (BPM) —— TEamn 000 oot /#J S = Trdio0 &-donn0 o onnor ‘
material on the list. Since a Base '-33;“5‘ Nil;ﬂ;ﬂse;hngﬂﬂn)— Lamda_n_k Cleay i§§§§§ gzgzﬁﬁ EEEEEE | | Lamda_n_k . i§§§§§ EEEEEE HEEEE
-Wi —5j = . . . . . .
layer and a foreground structure are |y u N T R R Cod i H HE The number o) B The numbe
- _ | 2 pm = [ ] — L s LU of rows. f fimo e o | Of rows is
undef”’]ed and there IS NO reference || ¥-width T‘Ia205 A | 1.2000 3048200 0 00000 | L | Y
t th t . | n#u . dd d t th wdy 3.0 pm <M, 4 _l.dd000 Jmu.n _n_u,unL 4 .
o the material, is added to the i 7| v - A S pepphyiyt™ -
.¥-grid interval
right of the line number. dy 001 pm 00 x |
L i ‘
grid interral —h . - J e |
\. y,
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25. How to edit structural conditions (6)

(12) Click the Direct button, edit the right boxes
of Direct button (refractive index an=1.52,

L AT = 0 5 U6 wsems /\Debug / Stucture seting - oox extinction coefficient ak=0.0, Abbe number
002343 088731 0.18700 Return Clear Sort Save Open Copy | . H 1
o sarms oo | PR e i e Lue [ 5 ! 05 Exit 7| ab=30.0 if checked) and click the - button.
003119 0.87067 0.19900 - Clear L.aauta  2.e0000  D.o000 wsems.dat i = - | S
6] oo vsssss L'f"d”;nﬂasm f; i%gﬁﬁﬁ Eaégﬁﬁ ﬁﬁﬁﬁEE nk.dat OxxOyOx[ H|OgOim sb (BEPM) U wsems /\Debug / Structure setting - (m] X
] Rl oL b I G we v [ Aretss domain e |
| e e DT )% v s v | i OmemtZ07 ] | Mk 5— (D= ] oo | Exit JESSeg] Save | Open oy
o s g’ ) L pmn o [t an e S| W s 0 10 e - ey Y@
| pam ) P i o sevidi el Fo0s | G, wa® ||0mOw0ni &Om 0| Next [vamcwy
o ome osse | L 0 wiy 30 pm Analysis domain Material setting (km) —
i Eﬁggigg E | | x,y-grid interval @’i"“ n an((152 ) ': | x-width Hmn #_ MName ka an
. . I . - k ak | o 1 -3i02 0 1.0
Dispersiondata ' . - G — @ a@ [| T 0= — g i |
= rcvid intereal 0.0 v-width — T) <r___ 1 TE—=
nk_data.xlsx wly 80 pm K2
- - - [13 M --— Y
(7) Type "Ta205" in the Material (11) The material of “Ta205” is xygrd interal R
. . . . . dxy 001 pm /
name box and paste the dispersion registered. Click the < button again N — 0
data edited by Excel in the lower to move to the edit panel. (13) Material with n=1.52 is registered
box, then click the = button. [ TP —— o« in the list in the above example. Use the

55 Wsems /\Debug / nk.dat setting — O *

AV buttons to move up and down the

0s Exit Clear Save Open  Transfer

| Draw L
Retu c - Savi Copy p H H H ; ;
Crem D ow { son)f[ seve | oy | G | — : = registration items in the list.
Biakeiatyan ol T=2C5 13000 §l50100 0 0000C w205 726D uk dat OxzOyzOxy1 [ OEng O Jm | Next || Wsr (RCWA)
1.34000  3.50000  0.0000C Wsb (BFM) ——— ol e et B s vy
Lamda_n_k Clear LD 30 o.ooonc Analysis domain Material setting (km) — ——— lysis domain setting (lm)
(=] 1.87000  3.43800 0. 00000 < width S0 % km %  MName ko an 1| x-width 502 *km %  Mame ko a
BN (s (e e | —
X | ylamoo0 34300 0.0000C wix 30 pm = « i 2805 0 i | = i < —
1.41000  3.49200  0.0000C I S = v-width 2 TalOh 0 1.
1142000 3143200 0.000DC y-width Ta205 A } Tal05 E]
1.43000  3.£3000  0.0000C ] wiv 30
}.qqgun 3.43800 ngggg[ wdy 20 pm y 30 pm S
B (L0 A { S " l .
G5 nanies o | xy-grid intersal 1 M xpnd el ;USE (H)
(352 .313995 0.00083] ) no dxy 001 X
64 DI 000066 dsy 001 pm x 2/ el a0 I~
2.308%55 0. H z-grid interval -

2.802862 0.0005;

5 aa9psa 0 panec

= (_10) S_elect Ta205 from the (14) Registered items can be deleted
(8) Material name (Ta205) and data are right list of External button with the % button.

registered in the list. If there is a necessity and click the = button. Aty domain e g ey - =
to sort the order in the list, click Sort button. I e
castion [ weems /\Debug / Structure setting - O X | ywiden 208 a
| wiy 30  pm =
The edited result of nk.dat is saved to the current folder. 0s Exit ] Ensiiitn ;;E E]
wsems.dat = i &"m
bdat OxzOyzOxy1 £/||O Eng O Jpn 2-grid interval [}

WA || T Material setting (k)

xwidh R (note) If you remove some registered items by mistake,
(9) Click the Return button to e 2 overwrite “nk.dat” in “¥Samples” to that in “¥Wsems”
display the Causion box and e O::::m D and operate the step (4), and you can go back to the



26. How to edit structural conditions (7)

f fll d t | % Wsems /\Release / Structure setting - [} s
| w4 structure settin - m] X ) WS .aa | )
.xWSEmS;’\REh!ESE.f [u ¢ | (1 On Settlng WlndOW 0 ’ Draw  0s Exit Clear  Save Open Tramsfer  Wsfll.dat
. - esfll.dat | H 1 1 i |
Draw 0s  Fxit Clear Save Open |Transfer | wsflldat | in confirmation of checking the [ [orsems dat 1 12]||0Eng O Jpn | Next W ROWA)
st T [0 g O |_Next [warimows) aligned box, click on the ¥ button | e : igned | Wsb (BPMD
nkdat e ened | Web (BPM) ’ |- Analysis domain \—— Material setting (km) ———— —————
- Analysis domain o Material setting (km in the Material settlng field. x-width omﬁml *an # Nfrﬁ k? g -
ot # km  # Mame ko an wdx  9.000 ame |~ - — 1 570000
e o o R . s o = e F it
i I - . . H ¥
a0 el 5 — 4 (2) The material line of SiO2 move from s ey PSR
e |TE2 a . : ; S hd
le.da H coe i
wiy 3000 pm | O ® the 1stline to the 2nd line. In conjunction sy-gridinterval | Direct nan 10
| x,y-grid interval Direct n an 152 ) dey 0010 pm kak 00 x
| dsy 0010 pum kak 00| x with the change, km changes from 1 to el B= PN )
ir s [l Abbe ab 0.0 . . .
verd interl Bl N 2 in Foreground setting field. & 000 ym
dz 0010 pm Output ko |-, A  Shift conditi Base layer setting (kb)
i liti Base layer setting (kb) - (el o # kb k1 km ke th  Kf %
— Shift y e ; _ .
Overall structure | Source position /Intensity # kb kl km kp ; ;]D{ kf E U Wsems /\Release / Structure setting o X x-shift e 1o 00 0.60 @) a
. ew [= P 10 0 0 . A . T
Ehitt \19? :? gﬁtﬂgir « Draw Exit Clear Save  Open Transfer _ Wwsflldat § . (000 Loy a
e 000 | H Eupper Sw;aceg I | Wsf (FDTD) Y_Tﬂnnuu Material No. km 0
yoshift =5 {Lower surface) || & wsems.dat | | 7 ‘ Next W WA sty [ pm ateri: - v
sty 0000 pm | Material No. km |0 Sl nk.dat Oxz Oy Oxy - O Eug O Jm od Wi;%?l\.{)) Cross section view | Laver division kp E
Cross section view | Layer division kp |0 § domain Material setting (km) —E x-shift Thickness tk 060 x
x-shift Thickness tk 060 pm X If“'l-dﬂl Internal L kT J Née LD " esx 0000 pm To Foreground E &
esx 0000 pm |, Foreground 1 a || wdx 2000 pm [.,\:?m; & | < -minz 1 2.0000 !’-’Sh"_'ﬂ setting  kf =
v-shift setting  kf v y-width u-elnn T:a205 ~ ¥ 0000 pm | [0 Cut L 4 >
ey 0000 pm | [ Cut v « > || way om0 g | 0 ~ Foreground setting (If)
— A Saasdl v
. e Direct n an 152 1
Foreground setting (l=f) o T I“!"gndmt:"ﬂ : I ™ Material No. km2 To Restriction i kfﬂ L] k k k i
EEE LT ]‘“’B JoResmietion . kf kT kll‘ k% 1 Ul.)sﬂ eg‘ - &m [#] Abbe ab 0.0 Definition mode g v 1 “m
_— setting kr 1 04 0.0 z-grid interval e b v ’—‘g Tzl Rmmmps oW
Definition mode B 2 ] . NE _] E:jnat
kd Rofationps 010  deg| dz 0010 pm Output ko |y 5, — =1:subda v
. —l bdat . .
Structure r‘ll:u | period px 100 S — Shift iti Base layer setting (kb) . . . .
Kt Reverse[] |-Period PY 1000 ym | Overall stracture | Sourcepositon /Intensity | [6¥b FL In ot Xi_ & (3) Click on ¥ button in Foreground setting field to move
0 : Maothing x-width wx 050 pm w-shift 0 : Mathine 5 A . i . . N
i Reotangular || e [ 0000 w |l Onlever e the 1stline to the 2" line. In conjunction with the change,
5 Hocmson top/b | | e o T 5 (Loer suriaos) || & : ing field
3:H + " e —E r-shi =8 H
8- Hocaeon ffur | || 51 = “000 g " 0000 | Materat . k5] |y kf changes from 1 to 2 in Material setting field.
5 : Diamond rshift sy 000 - i i i
6 T s | Gross section view | Layer division kp [ 5] In this form, when the aligned box is checked, the line
: Triangular 2nd- ] v || x-shift S Earee x !
4 Triangular 3rd- : || = Thickness tk 050 pm 3 i i )
0 Triangular #tr- 1 00 — e 0000 | g oo | numbers designated in other setting fields (row count n)
- y-shift setting kf 0 v . . H i
e e ey 0000 pm | (] Cue o| |« , are aligned to the line number changed in each setting
Definition mode - * kr PEl0es R . . . oo
SV E] | 1 — Foreground seting (k) — field. If the designated line does not exist, it is set to n+1.
h subdat || yperiod px 000  pm | e — = — W kf kr kd ps (deg .
F . m [2 +.| To Restriction
Structwetype | oid py 000 um (3 et B Ly L @ Lo When unchecked, the numbers are not aligned. In case
kt Reverse[] (~ ° i : Definition mode = . L . . .
7 Tothine cidth w280 |y Rotationps 00 deg| of editing an existing data, check the box, and in case of
1: Ractangular ywidth wy 250  pm rperiod pX 100 pm . .
2 Elliptic : . e Iy ; F et
3¢ Hexagon top/ xshift sx 000 pm x '-muc-ruter_‘pe . v-period pY 1000 pm 4 edltlng data from the fll’St, UﬂCheCk It
4 : Hexagan leftéri X kt Reverse[] L @
5 Diamond y-shift sy 000 pm - 0 : Nothing xwidth wx 050 pm
g %::225::: ;ﬁ‘d_— Ovality xp 00 —_— ;;Eﬁic;tta‘ggular | y-width Wy 050 um || X




1) auguea

. . Material setting (km)
28. How to edit structural conditions (8) |o™m&S S
. u u Name |-Ag ’:;) a
() External [5i
alodat | 122058 [
O Direct nan 10 —
% Wsems / \Release / Structure setting — (] x kak 00 Ly
[ Abbe ab 0.0
Draw 0s Exit Clear Save  Open  Transfer (1 U h k th Al S = o v
: . [ )Uncheck the Align ° =t on
i 0Oy Ox 1 [0 me O | NeXt wamews | butt d click € « o~
— Analysis domain Material setting (km [ ghigned |Wsb (BEAD : utton and C If'\’ on (Z)SeleCt -Si02" in the
|| x-wi i k b k | . .
T | | ee e e = the < button in the internal box and click on the —
|y-wia e s - Material setting field. button to register the 1st line.
wdy 2000 pm — -
|| x¥-grid interval Direct n an 10 v | -
dxy 0020 pm 0.0 x | = «—
|| z-grid interval [ Abbe ab 0.0 v | nk.dat || 72205 A
dz _I]I]QI] pm Qutput ko :gg Direct m an 1.0 hd
— Shift diti Base layer setting (kb) x
Overall structure | Source position /In # kb kIl km kp th ki ® [ Abb -
xoshift gﬁtm;gr . - Output k
st 0000 pm i Upper surface) -
|| y-shift : (Lower surface) || & Base layer setting (kh)
sty 0000 pm | Material No. km |0 B v osition /T 3 # kb k1l km kp tk kf #
Cross section view | | = = 2 gotT\ng (f—\ a
x-shife pm L ;2: LT s f N
|| esx 0000 pm . =3:EL§EZ: iﬂif:gg A
|| y-shift . Mfatarial Na 1 =
ey 0000 . .
e *] L : (3) Click on the < button in
5 # k1 dm  kr ki kt padee) the Base Setting field.
i = - Base layer setting (kb)
| Rotation ps 0.0 deg P Y # kb kI Jm ke th ki #
-period px 1000 pm .
- . riod p¥ 1000 pm A urface) i
el ' ' v =3 : (Lower surface) ||
| Rectanguler 02— Material No. km 0 &1 |
gfﬁ”'pm " L WY 0244 um Layer division kp 0 -2
& eacn ks = [ | e esstk 05 pm| "
15 ot - [ 6 > o Tooregound 0
i ;E?\angular nd- Ovality xp 00 _ setting  kf .
i : Triangular Srd- ) O Cut v
9 : Triangular 4th— 0o 1 L4
I Restiction setting ) (4) Set the Thickness box to tk=0.5 and
Definition mode — # kr # kd ki paldez) . . )
L s . click on the — button to register the 1st line.
) x-period px 000 —
R iod py 000 R - Bl“l’:!']:“’fﬁﬂ%fkhin; —
7 Nothine vx 250 v 0 0 0 1.5 000 -
1 Rectangular wy 250 1 0n layer T—\
| %:E!fat::m topsh : x 2 {Upper surface) Ne—
: o x 000 5 (Lower surface) || &
exagan left/ri . - =
e Bt 1o ooty w0 g =1 :
| ?;Tr\angular Ind- Ovality xp 00 | £ e (5) ClICk On
the < button
a .
v
v ] [

Base layer setting (kb)

# kb kI km kp th ki #
=0 : Nathing IEE 0 0 1 .02 1%
=1:0n layer - 170 0 10 .02 18
=2 : (Upper surface) 18F 0 0 0 0.0z 17
=0 (Lower surface) || 4 [ 19 00 0 0.02 18
No. ko = LZ0F 0 0 10 .0z 13
vl Mo kmll Sl EF o000 02 30
division ko 1= B 00 0 0.0 il
= x 2000 .o 22
1 d4F 00 0 .02 i3
Z8F 00 0 .02 4
a ZEF 0 0 0 n.02 25

270 0 0 2.0 0 0

[ Cut =

(8)Set the boxes to tk=2.0 and kf=0 and
click on the I, button to register the last line.

Base layer setting (kh)
# kb k1 km ke th ki L
I8F 0 0 0 n.0d 14
- I 0 0 0 .02 1%
i pper surface) I 0 0 0 .02 18
=4 (Lower surface) || 4 | 18 00 0 n.02 17
{aterial No. km = 4F 0 0 0 p.02 18
Material No. km |0 2197 20 0 0 0 0,02 19
I division kp [0 |2 2IFE 000 0.0z 20
- x 2E0 00 n.0d il
opoz2 pm 000 0.02 i
- d4F 00 0 n.0d 23
2 a ZEF 00 0 0.0z 24
ZEF 00 0 0.02 2%
v A =

(7)Advance the value of kf by 1 and repeat the
process of (5) and (6) until kf becomes 25.

Base layer setting (kb)
t # kb kl Jm kp itk kf
I 2 # by

1:0n layer 00 0
2: i Upper surface)

=3 : (Lower surface)
ial No. km

r division

X <4/ » T

(6) Set the boxes to tk=0.02 and kf=1 and
click on the I, button to register the 2nd line.

Base layer setting (kb)
Source position / Y # kb k1 km kp th ki #
view |=0: Nothing 1 0 0 0 0.5 0 0 a
. Cin laver
1l 2 [Upper suriace) i
=3 : (Lower surface) || o,
Material No. km 0 |2
Layerdivision kp [0 3] |
Thickness @ pm\
To Foreground o A
setting kf v
O Cut v 4 »




29. How to edit structural conditions (9)

se[]
0 Nothing
1 Rectangular
2 : Elliptic

3+ Hexagan tops/b
4 Hexagon left/ri
5 ¢ Diamond
[
7
b
9

: Triangular lst-
: Triangular 2nd-
: Triangular 3rd-
: Triangular $th-

# ki km  kr kd ki ps{des)
—
«—
)
A
05 m b
0.5 rm E]
0.0 L
v 00 )
p 00
q 00 p—

(9) Click on the < button in the
Foreground setting field.

Foreground setting (kf)

Material No. }.-_@ =] To Restriction #kf km kr kd ki ps (deg)
Definiti setting kr 0
. S0 Internal)| Rotation ps /0.0 degg™ )
| e "
Structure type i G
ki Reverse[] | Y-Peried P} jpum
0 Mathing x-width m || ™
: ular .
: 2 : Elliptic o y-width um I
B Geon tops -
: Hexagon lett/ri Al pm
: Diamond pm

: Triangular 1st-
: Triangular 2nd-
: Triangular 3rd-
: Triangular 4th-

[y

y

(10)Set the boxes to km=1, kd=0,
kt=2, px=py=1.0, wx=wy=0.244,
sx=sy=0.0 and click on the —
button to register the 1st line.

=
=
=

(14) Click the Draw
button to draw the
cross-section view
(Wsf12.dat),

max 1.000e+0
min  0.000e+0

z-axis
o

Foreground setting (kf)
= tion # kf  Ikn
= ) 2
=l 1o
= S R
10 14 2
T OE
kt e[] d 1 S i :
: Mothing m 1n H
: Rectangular o~ 14 H
: Elliptic: ¥ [l um 50 5
- Hexagon tops/n 0 21 a
s Hexagon leftiri . e ] 5
00 m 23 2
: Triangular 1st-
: Triangular 2nd- p 00
: Triangular 3rd- ~
: Trianeular dth— xq 0.0

| e
stoccococcoccssssssR
ortooocooocoocooooo oA
0 08 15 B0 R0 [0 D 18 8 B 0 10 B0 15 [0 | o
koo ooccs oo oo
oo oooosoooo=o|R

(13)Repeat the process of (11)~(12) keeping
the relationship of wx=wy=2%*r(i) and set the
values of wx and wy for the line number i until i
reaches 25. Sectional radius r(i) is a solution of

combined equations of spherical surface
(z=r(i)"2/2a) and step surface (z=(i-1/2)*dz)
where curvature radius is a=0.75 um and step

width is dz=0.02 u m.

Foreground setting (lf)

(15) Change the
valuesinthe 1to 7
lines to kr=1.

(I Mathing
1: Rectangular

2 Elliptic

31 Hexagon top/
4 : Hexagaon left/ri
b2 Diatnond

fi: Triangular 1=t-
7 Triangular 2nd-
0 Triangular drd-
9 Triangular dth-

Xx 4 p» T

-1 L]
x-axis
Foreground setting (kf)
| # kf  km kr kd  kt p=idez)
1 1 2 1] Z n.a
iR2 1o 2 n.a
dee 32 1o Z n.a
= [ e 48 2 1o 2 n.a
m E 2 1o Z n.a
s EE 2 i ] 2 n.a
A B nt B R
v I .
?' ggth\ng ‘ m 9 2 00 2 0.0
- Rectaneular 1n 2 0o 2 0.0
2: Elliptic Fome wm || X0 g g3 qlp
3 Hexagon top/b = 00 12 2 (1] H 0.0
4 Hexagon leftiti - E e 13 2 1] 2 0.0
&+ Diamond voon pm 14 H na Z n.a
fi: Triangular 1=t 15 2 nn 2 0.0
7 ¢ Triangular 2nd- =p 00 16 2 0o H 0.0
8: Triangular 3rd- N 17 a non o non
9 Triangular dth- g

(16) Click on the < button in the Restriction
setting field and set the values as below.-

Restriction setting (kr)

Definition mode

(12) Set the boxes to wx=wy=0.420 and
click on the — button to register the 2nd line.

# kr
u E gy o
=1: zubdat x-period px 1. mm || -
Structure type . -
b ;-period 10

kt Reverse[] g an L - /C"
7 Nothing x-width vk Hi =
1: Rectangular v-width
2: Elliptic - ) - b
3 : Hexaeon top/h x-shift sx 00 pm
4 : Hexagon left/ri c
5 : Diamond yshift sy 00 [
fi: Triangular 1st- ity
7: Triangular dnd- iy IPL —

z-axis

Foreground setting (kf)

2| To Restriction
setting ke 0

(17) Click on the — button to
register the 1st line.

Restriction setting (kr)

Foreground setting (lf)
Material No. km[T 2] T - #ht dy e kd G peldes)
s 1 1 [ i 0.1
. r 0
Defi 2 i
Material No. lm |1
§ Internal deg ‘(_‘ e
- subdat I~ D mode
St A . Internal
~ ] n Ed |21 subdat
?. Egth\ng ‘ pm M Sn'uc]‘;uel?‘pe O
: Rectangular . XL
2 : Elliptic um | X (1 1) CI IC k 01 Nothing
E : :exagnn TDR};‘J! = 1: Rectangular
: Hexagon leftdri 2: Elliptic
b : Diamond m O n th e — 3 : Hexagon top/b
g : Piangu:ar ;std* : 4 : Hesxcagon left/ri
: Trianeular 2nd- 5 : Di d
@ Triangular 3rd- b Utto n. fi: Trhlaaﬂgzlar Tst=
4 Triangular dth- e 7 Triangular 2nd-
8: Triangular 3rd-
9 Triangular dth—

Rotation ps 010 deg
x-period px 10 pm

Defin

RO

* kr

: Mothing
: Rectangular

: Elliptic

: Hexagon topdt
: Hexagon left/Ti
: Diamaond

: Triangular 1st-
: Triangular nd-

x 4 p» T

(18) Click on the Draw
button to draw the
cross-section view.




29

29. Reproduction and execution of wsb06.dat (1)

To reproduce wsb06.dat, set up structural conditions
and execute it after defining source conditions.

(6) Repeat the same process as (4) to (5) above with tk=0.1, kf=1, 2 and
tk=0.4, kf=1, and register up to the 4th Base layer in the list. Since the
foreground structure is undefined, “F” follows to the right of the line
number in lines 2 - 4 (or "M" follows if the material is undefined).

O X

U Wisems /\Debug / Structure setting

Shift condition — - Base ll{?erkietﬁ;g (l;h) T | — Shift condition Base layer setting (kh)
| Draw | 0s Exit - Save = Open  Transfer Orerall structure \ - i o — 1 Orerall structure - vsition / ntensity *hb Kl ko ke th ki
——— - eyt | TET T | W[ O RS A — it viow ETEREFT = ér pooo0 o mE i
%@ﬂ O Oxy[t ][O 0 | Next lwucx " | |2 o e | e I )| D s = o T s
alysis domain Material setting (km sty 00 pm || A1 1No. km|0 = sty 0.0 pm | A1 ]
= D T —— | Cross section view | | | Cross section view | ;. M
. ! TaEE? % %g :IM L3 p 0 & - | &h:;s on view | | x
i - . a Thicknece #k NF . | X
A . csx 00 pm
v (5) Set tk to 0.5 and kf to 1, and click the ot
= > button. The second Base layer is "
registered in the list. (7) Click the < button in Foreground setting
P Py e e Lo ——— to move to the edit panel. km is set to 1, kd to
(1) Click Clear button and select “Wsb +shift view 0 Nothne o0 0 0 04 0 0 (Internal), kt to 2 (Elliptic), and wx,wy to 0.5.
” - , st 00 oy | KL|SOn e >
(BPM)”. In Analysis domain, wdx and wdy ol =2 (Uaper srtaoe) |~ Foreorom oS |
are set to 1.5 and dxy and dz to 0.02. sty 00 pm | Material No. k[0 (3| Material No. k1 ) 5] To Restriction #kf dn ke kd ki ps(des) |
« ” “ ” . . . Cross sectiom view | ;o 4o oon o ) - tting kr 0
Ta205" and “-Al” are registered in the list et Lavr & ” = (D) D e e T
. . cox ckness tl pm < alD ationps 00 — |
of Material setting. - roFmgﬂ,ﬂ | Sm‘:r cperiod ps 00y he? _
Shift condition W -_“-" 00 pm D(;:tﬂm B - kt R-;IPETSED yperiod py 00 pm © :
Overall structure position / Intensity # kb k1l km kp tk  kf * —_— D:othing | x-width % o r |
E — - . | - Bectaneular = |
it Aol ) (4) Click the < button to move to (T Elpie > | ||vovidth wx05 ) um | © |
- pm s i Upper surface) th d t | ' Hexon Ieﬂ;’ri SIS 00 Jpum I
}'—&lu.ﬂuu s (Lower surface) || & e edl pane . g:giamon? ] vshift sy 00 m
sty pm || Afs m |0 = : Trianeular 1=t- " R
| Cross section view | T — Shift condiion Base layer setting (kb
| x_chift o o | x Overall structure || Source position /Intes # kb _} fi—de i . .
L xshift view [ Tothing - (8) Click the — button to register the 1st
i i stx 0.0 pm 2 : ?LT Iaes;e;urface) \(:‘D H 1
(2) Click the < button in Base layer ot 2: {Lper surface) [}== foreground structure in the list.
setting to move to the edit panel. sty 00 pm || Material No. o v
. ) . g Cross section view || , Foreground setting (kf)
it = —— Base layer setting (kb) x-shift x = w ki dm__kr Kt P2 (deg)
Overall structure || Source position / Intensity # kb kI km kp th ki # esx 00 i o 2
x-shift view f?igoﬂlﬂng — S —m.
mm] L T 0 . | .
1| ¥- =3 : (Lower surface) || G, e |
| s 00 um | Material No. kmD (2| ] ] ; a
| Cros scionsie | 1oy ericiion i 1 51| @ (3) Set Thickness tk to 0.4 and click the — button. e v
|| x-shift 3 . . . . . : Rectaneular
ox 00 g | THcknes 6D um The first Base layer is registered in the list. 12 B x
- chift To Foreground SEHexagon topf"bg
¥ setting kf 4 Hexagon left/ri
oY 00 pm O cut
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30. Reproduction and execution of wsb06.dat (2) :

Wsh_ems / \Wsems n
. _ (12) Check the xy button @ Retara| || Save
(9) Click the < button to move to the edit and set the right box to 3. e ‘ o .
uence
panel. Set km to 2, kd to 0 (Internal), kt T ——— o wab.out i =
. . . | : sems enu ructure setin —
to 2 (Elliptic) with checked Reverse box, g g ‘ General ‘
- Number of paths Boundary absorber width
wx and wy to 0.6, and xp to 1.0. Draw 0s Exit Clear Save @ Open Transfer | nev [ = wh C@EID Dym
: | Wsf(FDID) 17) Click the Next button N S
Foreground setting (kf) \n‘;g:::.dat ‘ OxzO )’Z(O xy 3 ) ‘O Eng © Jpn ‘ Next | War (RCWA) ( ) he S ) Boundary appearence Lkfl ‘
- . = T B Ta— SR, : Wsb (BEM) to open the Source setting Digits of _ -
MltenilNo.]m@ | To Restriction e UPU € . . dara 0t [0 [ 45 Intensity type
Definition mode setting kr 0 : (13) Click the Draw button to window and set each graph data NER
= c . Ci ibility < |za. :
_ kd Rotationps 00 deg|| draw the xy cross-section of parameter as follows. gt ms [0 ] |22 S Bectre
i Sructus e el the 37 layer structure. (15) Check the T ightprofucng
Trrrrr r-peri Y00 = =1
| i Nht i::lth " T . - @” =& Xz button. Source position layer No. || 3 | kI=1
- Nothing = | pm -
|k eaayler y-width w um 02D = s S LanE40 D pm

Azimuth angle th deg

| Bl wsems /\Debug / Structure setting = O * Argument angle fi 000 deg

P Random
Fiiioe

. Hexazon top/t
: Hexagon leftri

E x-shift sx 00 pm
5 Diamond

i

i

a

v-shift sy 00 pm

: Triangular 1st-
: Triangular 2nd-

- Teizmanlar Ded—

0s Exit Clear Save  Open Transfer

Wsf (FDID) ] WAy y-way
(10) Click the L, button to register the (090w Oxys ]|Omg 0 3m ‘ Wt (RCWA) Spread width wx0CTI0 > wyOCZIN D pm
d . . Wsb (BFM) Rim intensity xrm .00 yrm 000
2nd foreground structure in the list. .
Shift length 5x0 (0000 D 50 0000 pm
Foreground setting (kf) Defocus dfe 0000 pm
To Restriction Wi dm hr ki ki ps(dee) Aperture type Elioor=® ‘
T 00 (16) Click the Draw L =
< . button to draw the xz )
St A xaxe cross-section of the (18) Click the Run
' h I. I o A I _ (14) Click the « button to display the Wscnt structure. button to draw ?nhxz
l(_ll) The labels "F" in t TI I?ase ayer setting operation window. Click the <« buttons on cr?ssl—seco’lulc_mho the
ist dlsappehar because af. oregr::ur;d I the left top of the window to change a layer caicu :_ated. 'g_; )
ftr”u_ctures ave _been d_e mt_ad. The labels number in the cross-sectional view. B |nten$|ty |str7| ution.
#" in the Material setting list also e - S (P SR W =
. . e G e [ T 7o [oeme F .
disappear because the all materials are ST 2 Fomom] o |t o e 01000 R
now referenced. BT
| — Shift condition < Base layersetting (k) _—> 05 08 .
|| Overall structure || Source position /Intensity # kb k1 km kp tk  kf #
|| x-shift 0 Hathi 10 0 1 04 0
ey ym | K _;5?5‘ e ol EiD 0 0 01 I e “ £ g
|| y-shift 2 (Lower curface) || & | B0 00 TR §oo goo e
—/ [ ) (
|~ Analysis domain
|| =t 0.5 0.5
|| wax 15 pm 08 - he ]
: y-width
wiv 15 um 05 00 05 05 00 05 05 0.0 05
X-axis x-axis x-axis




31. Reproduction and execution of wsb06.dat (3)

(19) Select the 31 layer in Base Layer setting and
click the < button to move to the edit panel.

— Shift condition Base layer setting (kh)
Overall structure | Source position /Intensify # kb k1 km kp th  kf #
x-shift vi RN P~ i ) 22 bl a
K per & < %
st 00 pm . =2 (Upper surface] Naeo g 0 0 0.1
v-shift =3 : (Lower surface) || & 4 0T g.a 1
sty 00 pm | Afaterial No. km |0 £ v
|| Cross section view Laver division kp 0 |2
|| x-shift ! o
csx 0.0 pm | —
| — 1
| v 3 - .
L 0.0 pm v 4 »
n n H
(20) Check the "Cut" box and click on
the — button.
— Shift condition Base layer setting (kh)
Overall structure | Source position / Intensity # kb kl km kp tk  kf *
. view ETRET] 1 0 0 0 0.4 0
= | TR
: pm =2 (Upper surface) g 0 00 0.1 1 g
|| y-shift =3« (Lower surface) || G 4 oo 0.5 1
sty 00 pm | Material No. km [l |2 —
|| Cross section view e >
|| ross s Layer division kp [0 [$]N——
|| bt Thickness tk 01 pm
esx (0 pm o o
| D o Foregroun 1
| bt . B .
ey 00 nm (1A Cut) - 4 »
non | T
(21) A"c" line is inserted under
the 2nd layer in the list.
— Shift Base layer setting (kb)
Overall structure || Source position / Intensity # kb k1 km kp th ki *
x-shift view [0 Mothing oo bd 0 -
st 00 il [=1:On laver « g 0 0.3 1
: pum =2 (Upper surface) | [—<
|| y-shift =3 {Lower surface] || & i E R E% 1 z
| sty 00 pm | Material No. km[) 1| ’
|| Cross section view || | —
|| x-shife | x >
csx 00 pm
|| y-shift v
©¥ 00 pm « »

(22) Click the xz
button.

—

(26) A "c" line
can be deleted
by clicking X
button.

P o "%o.o =
= s .
-0.5 x-g,gis 0.5
£oo (25) By clicking Run button,
calculation for structures up to 2nd
layer is performed and the result of
o e " xz cross-sectional intensity
distribution is drawn.
(23)By clicking Draw button, xz —
Wsb_ems /\Wsems / Source setting n

cross-sectional view of structures
up to 2nd layer is drawn.

: % Wsems /\Debug / Structure setting - O X

Qo o:

Exit Clear Save Open  Transfer

> Wsf (FDID)
et ‘. vt Oxy2 4||O Eng O Jm ‘ War (RCWA)
nk dat Wsb (BEM)
— Shift condition Baselayersetting(kb) — |
Overall structure || Source position / Intensity # kb k1 km kp th kt |
. iew [= . - 1 0 0 0 0.4 I
o T e el 2000 051
: pm =2 (Upper surface) a0 0 0 0.1 1 2
y-shift =3 : (Lower surface) || A 4 0 o0 0 0.5 1
sty 00 pm | Material No. km |0 Hlw
([REze==mecten e i aver division kp |0 12
|| x-sift e
csx 00 pm L
|| y-shift A .
|| ey oo pm v = R

—

(24) Click the
Next button.

Return Save

- =0: Hiden
Boundary appearence kfl =1 : Exposed

Digitsof o [0 |2]+5 Intensity type
graph data =0: Incoherent
P ity : Cioherent E+hd
Compressibility _ |72: Goh. Electric
of graph m* Uk =3 : Goh. Magnetic
Light-producing
Source position layer No. || 2 | kI=1
Wavelength Lam 0840 pm
Azimuth angle th 000 deg

Argument angle fi 0.0 deg

Polarization type kps

x-way y-way
Spread width wx0 2000 wyl 2000 pm
Rim intensity xrm (00 yrm (00

Shiftlength sx0 0000  syd 0000  pm

Defocus

dfc 0000 pm

Aperture type

wsh.dat |
wb.out ‘ 0xO ¥ Sequence
General
Number of paths Boundary absorber width
ey 2 |2 wh 0500 pm
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32. Reproduction and execution of wsfl4.dat (1) (6) Repeat the same process as (4)-(5) above and register
Base layers up to 22 in the list. Set tk to 0.02 for layer 2 — 20
where kf increases by 1 from 1 to 20, and set to tk=0.5,

To reproduce wsfl4d.dat, set up structural conditions and execute it after

defining source conditions. By the way, edit sub.dat as an auxiliary data. kf=0, km=2 at layer 21, and tk=2.0 , kf=0, km=2 at layer 22.
— Shift condition Base layer setting (kh)
— - . || Overall structure | Source position /Intensit # kb k1 _kn kp thkf #
| ¥& wsems /\Debug / Structure setting = O X r— Shift conditi ———— gl |:> || = e \SUH e ED o000 b 1
. . o i}:;;t]lsh'uchue '—'u'-: Nothmg *klln k knn1 k1; ; ﬁlé kt;)* : ss:jﬂn_nnn pm | ;é;?gpéae):e;ur;aceg (; %EIF: 3 g g 33% %g
Draw 1s xit ‘iml ave en  Transfer ~ 1 1210 0n lver 0o ooz 1 || ¥ =3¢ (Lower surface
y = = ‘ stx. 00 pm ' ‘;'?Uplljey;surface) < || sty 0.000 pm | Afaterial No. km w igg g g g gg% ig
\n?sms.dat ‘ OxxOwzOxyB O Eng © Jpn ‘ Next War (RCWA) v-shift (Lower surface) || A || Cross section view | | = %;11; g g g ggg ig
el Wh (RPN sty 00 pm | Material No. km[l ]|y x-shift . X[ 1E 0 o0 0 p0z 1n
. . " Cross section view 0 kp0 2 esx 0000 pm | F 00 0 0.02 19
@ (1) Click Clear button and select “Wsf(FDTD)". it & | y-shite BF 0 5 0w w
csx [ pm sy 0000 pm
. . r-shift |l |
— Analysis domain Material setting (km) — ————— ¥ . Kf - - - -
| : Wdn b Mape ko w oY 00 pm | (] o (7) The operation in (6) above is complicated and
« : may be done as follows
5) Set tk to 0.02 and kf to 1, and C|ICk% y D€ ( . _
a ( ) H d [ % Wsems /\Debug / Structure setting = O x
v the > button. Register the 2" Base '
x |ayel’ in the ||St @ _2s  Exit Open Transfer
Wsf (FDTD)
— Shiftcondit Base layer setting (kb) pm® [0mOnOwp #Om oum]| Next [vamcus
erall s e | Source position / Intensity kb kl km k th ki % . .
— Bt e cacieai B S T e T (8) Click the Draw button (or click the Save
ase layer s ] 1 | =10 On laver i i
T e T H L féfg’epp;wimg Z. @ button and save the structural information
g S () “sty 00 pm | Material No. km[1  f2 to a file (wsems.dat) of the working folder,
/ pm =2 {Upper surface) [T==—T Cross sectionview |y 4. I A(’:) | e ¥WS Soft¥WsemS)
. - = Ly Gy _ .
(1) Set wdx and wdy to 2.0, dxy and dz to a0y | Thickmes o002 | PR - —
0.02. Register “Si” and “-Si02" in Material shift ToForegromd (O
A j R sy 0.0 v <« Ws_soft » ) ~ ] Wsems(Dig 5 P
setting. Click the < button in Base layer L | — ° i :
setting to move to the edit panel. ) | EB- LIS =- ©
—— T (4) Click the < button to move to the | Rwndowey & ’ LR 5
{| Overall structure || Source position / Intensity #* kb- kl km ke th  kf  # ed|t pane|_ | > g U4 (D) Text 2023/07/01 0:25 .774.?|
{| x-shift mew zquﬁthaingr — [, = HU1=h (€ | 7 wsems.dat 2023/08/13 15:46 caxpr
[ Eﬂu'u ol :éQ?PDL; S“rﬁaceg =5 — Shift condition Base layer setting (lch) | L€
1| ¥ =d - \Lower surtacel || G, || Owerall Source position / Intensity [ # |
|| sty 0n pm | Material No. km 0 2 = :l:—s]:.ll".ﬂ structure ] gotliﬂng ,A\—]—L 00 0.2 : ] ;iggzi:wse::d?t - V‘
|| Cross section view|| y .o kp [0 2 | stx 00 i I f2(LrIT aver . )\:‘ : 7 : | Path file (wsems*.dat v
x-shift sckness 0202 | || y-shist 23 (Lower surfacs)|| & :
[ :;;ﬂ&"m -;':ll::egro:md 0 - ;-“." 00 pm |0 fo. ] Al ~ TANS-DFEET (EFD | | #ww
¥ : setting It || Cross section view = - - . H
Y 00 pm | cut % x-shift =] x WL TREOER If the Causion window appears,
csx (0 - =1
v —mm Io | wsems.dat [FRICFELST. SeleCt ”YeS”.
yoshift L0 ceslzenr
(3) Set tk to 0.2 and click the — button. || ¥ 2 _m|0cu By clicking the Draw or Save
Register the 1st Base layer in the list. By Joweaw - buytton, wsems.dat is updated

in the Result file box .



33. Reproduction and execution of wsfl4.dat (2)

(9) Double-click
wsems.dat in Result | Draw | o

| % Wsems /\Debug [ Structure setting

a5l Info_Input/output — [m} X

\ Return = Copy [ Tab

| weens.dat : FEEHF -2,

—

(12) When the Save
button is clicked, the
serial number is

Exit Clear Save
flle box to display the %W??S_ME OmOpOni
information box (Info). :

o2 Info_Input/output — [m] *
| Return = Copy [ Tab Save
| wmens.dat : EIEEF - 2,
| wdx(um)  wdy(m)  dew(om)  dz(um)
| 2.000 00
| stolum)  styfun)  cax(um)  csy(um)
0.000 0.000 n.o000 0.000
# kmo % Mame ko an ab ak
jbis 3001 1.0 0.0 0.0
4 -3i02 1 1.0 0.0 0.0
* kr tkd okt psidez) px{um)  pylum)  wx
# kf km  kr kd  kt paidez)  pxium) pylum) W
# kb _k P b k # * # * * *
0o 0o 0.02 0
ZF 0 0 0 0.02 1]
g a2 Info_lnput/output — a %
| Return = Copy [ Tab Save
(10) Repeat | wsens.dat : EIEIBIEF — ¥ .
Copylng and * . Erhlﬁ(um) , Erhly(um) . dey m ) u%ﬁ(um)
paStIﬂg the ]_St K “stelum)  stylum)  cex(um)  cay(um)
d 2nd I . U.gﬂﬂ " U.U}U{U 0.000 U.UUE .
m [ame n] an a a.
022 lavers. 4 8T g
to 22 |ayer3. # kr WKL peldeg)  px{um)  m(m]  wx
# ki km kr ki kt paldez) pxlum)  prlum)  wx
km_kp th ki # * * # * *

e Y T L L L ey

® wdalum)  wdyum) dey(umd  dz=lum)
| 2.000 2.000 0.020 0.020
| * stafum)  stylum)  csx{um)  cay{um)
0.0oo0 0.000 0,000 on
# ko # hame ko an ab ak
14 2001 1.0 0.0 0.0
21 -3i02 1 1.0 0.0 0.0
® kr # ki Kkt rafdeg)  pxfum) pylum) 73
# &t km kr kd Kt peldez)  px{um)  pw{um)  wx
# kb kl th ki # * * * * * |
1 02 ] |
2F [IF] 1
1 0z (2]

=
o
= ao oo - T o e A

Ccooooooooooooooooooooo
=
=

=
ﬁacccccccccccccccccccs
=

Ccooooooooooooooooo oo ool

(11) Change kf to 2~19 by increasing by 1 for
layers 3~20, 0 for layer 21, 20 for layer 22, tk
to 0.5 for layer 21, 2.0 for layer 22, and km to 2
for layers 21 and 22. However, be sure to use
half-width input and to prevent deviation in
input position, as these may cause
malfunctions.

automatically modified
and registered in Base
layer setting with the
same result as in (6).

|| y-shift

|

— Shift condition

|| Overall structure

x-shift
stx 0000 pm

sty 0000 pm

Cross section view
x-shift
esx 0000 pm

|| ¥-shift

ey 0000 pm

=0 : Mothing
=1:0n layer

=2 (Upper surface)
=2 {Lower surface)

0 =

0k

002
i

Base layer setting (kh)
# kb k1 Lk kp 1k kf &
1E 0 0 0 0.02 10
ol 120 0o 0.02 11
13 0 0 0 0.08 12
all EE 0 0 0 0.0¢ 13
1560 0 0 0.02 14
wil 180 0 0 0.02 15
1E 0 0 0 0.02 18
166 0 0 0 0.08 17
X0 1er 0 0 0 0.0¢ 1%
2FE 0 0 0 0.02 19
20 %2 0 0.50 0
28F 0 2 1] 2,00 20

(13) Click the < button in Foreground
setting to set kmto 2, kd to 1
(“sub.dat”) and px and py to 1.0.

< Foregro Foreground setting (kf) >

Definition mode

Material No. I:n@ To Restriction

setting kr 0

» W=

[ ey
||| Structure type

kt Reverse []

Rotation ps D.

deg

x-period P m
vy-period P m

xwidth wx 05
y-width wy 05
x-shift sx 00
v-shift sy F

xp 00
xq 00

pm
um
pm
pm

S0

# kf km  kr ki kt psldez] |

o5 Wsems /\ / sub.dat setting

Return | © Pointsdata () AFM data

(14) Click the “sub.dat” button to
open the sub.dat setting window.

= [m] X

Save Copy

Open

subNo. 1

4-points (x1¥1 x2v2 x3y3 x4 v4)

Clear




8 -0.36  -0.965  0.36  -0.36  0.35 0.9 -0.35 0.35
9 0.5 0.5 0.5 0.5 0.5 <045 0.5 -0.45
10 046 -0.486 0.5 -0.4b 0.6 0.45 045 0.45
1 0.5 0,45 0.5 0.5 0.5 0.5 0.5 0.45

34. Reproduction and execution of wsfl4.dat (3) (21") Select

o the B button sub_data.xIsx
and ClICk the 3" HE V\ﬁ“s‘te‘rlis,f\{sub‘dalse‘tting - ui X

D raw b u tto n. Return Clear Sort Save Open Draw Copy

(15) Check “Points data” button

and paste a part of “sub_data.xls
o . . inthe leftmost box

: Contour mbN@ F 0l -0.5 -0.5 0.5 -0.5 0.5 |[F ot

. | BOOLL 00700 -0.0983  -0.0700  -0.0FBD -0.0700 | ||4 011
e - drawing of =~ ‘reeEeree T e e
Return ((O Poi o) rawi ng 0 || % 035 085 -D.35 035 0.38 /0,35 0. = 0.0833  -0.0700  0.0700 -0.0700  0.0700 014
eturn | ©Q Points data L JAFM data Clear Sort Save Open Copy . I T - S -5 0.5 -0.4% -0.5 -0 S0L0700  -0.0700  -0.0898  -0.0700  -0.1%34 115
|| AFM data is P05 045 06 -0.4F 0.5 0450 045 0. 00700 -0.0700  0.0700 -0.0700  0.0700 0E

subNo. 1 B p | 0.8 0.46 0.5 0.5 -.e 0.8 e 0. x 0.0998  -0.0700  0.0700  -0.0700  0.0700 nr
. Clear . 0.5 -0.45 -0.45 -0.45 -0.45 048 -0.8 0 0. -0.0700  -0.0000  -D.1254  -0.0000  -0.0393 01
4-points (x1 y1 x2 ¥2 x3 y3 x4 v4) d is |a ed L -0.0700 -0.0000  0.0700 -0.0000  D.0700 %]
B hE s -0 ‘ p y 0.1284  -0.0000  0.0700 -0.0000  0.0700 020
R N &) | S
3 . (afm XY.0 Ut) . 00700 000385 0.0700  0.0700 -0.0000 || 025

(1 6) Clle the = button The o= - o ik x-axis — a'n?an nntan n'nee  nTnenn n n?nn 3%%

T T T —— .@ 1st data is registered in the two (217) Click < button to

sub;data.xlsx list boxes on the right. open the operation panel.
T " s ©) o . (22) Check the “Point data” button
e e = _-— (21) Click the Draw button to draw and set the “sub No." box to 2.
- g A S S AT a _cross—secho_nal shape. If you Paste a part of “sub_data.xIsl” in
o click another line, you can see its the leftmost box.
Boo D sectional shape, CTr——ry— - : e

(17) Click the top of the list in the " |

: . 05 Return Clear Sort

rightmost box to select the 1stitem. Q — P i

10 - AFM data dz= 0.02 pm Clear

a Wsems /\ / sub.dat setting — [m] *® -1.0 05 0.0 0.5 1.0

x-axis
Return | © Pointsdata () AFM data

subNo. 2
4-points (x1 y1 x2 y2 x3y3 x4 v4)

2 | o (18) Click the Draw ~ ° TR E |
« ” nterval o button to draw the fee | )
18) Check the “AFM dat : -
t()ut?[on :rcl:d se? the “sut?Nao ” measurement points cross-sectional shape. « . -
. by AFM in xy direction (20) Click on the 2nd line (Sub No. 11) of the

10

box to 11 (you may use the Int | in height direction (3%) A T list in the rightmost box to select the 2"d item .
allocated number 2). Paste a R nterval in height direction ) (19 Click the = T o ST

part of “sub_data.xIsI” inthe e [ 5o [ oo [ o ey DUttON. The 27d data | xewn Clear  Sot | swe | Open cony |

Clear

|ef‘tm ost bOX . . ¥l -, i, i, i, 15 |[F
. _ T P 001 -0.5 -0.5 0.5 -0.5 0.5 . || 001 | | subNe. 30 dx,dy= 007 007 pm L1 .99 07T 11111 T
subNu@_ dx dy= 007 Gof ym IS rengtered as APM data &= 002 o BT w0070 00000 0.z -0.07a0 |
AFM data dz= 0.02 pm. | || d b —_— 00700 -0.0700  0.0700  -0.033%  -0.000
0007605 0.086618 0.180427 0.261937 | a Ocate numnpers | _oasg -0.0700 0 0.0700  -0.0700 0.0700 014
5. urete §-Desed e I (S 00700 -0.0700 000388 -D.0700 -0.1234 s
|| 5-ouei §gutdds PHE g ~— . | -0.0700 -0.0700  0.0700 -0.0700  0.0700 nig
R R I U from 11 to 29 in the | = A |
i 0.032162 0.11063 0.139501 0.253019 R R e 1At R i
i 0.057395 0.127439 0.189501 . . | : : : : :
0429  -0.0000  0.0700 -0.0000 00700 020
1 0 0.007805 0.057345 0.11083 0. I’Ight ||St boxeS. -0.093%  0.0700 -0.0700  0.0700  -0.0700 021
0 0 0 0 0.03z162 0.06435 0. -020000  01iZB4 -0.D000  D.0F00  -0.070D [
D v v v v v 0.007€0% 00700 009EE QL0700 QL0700 -0.0000 133
‘ nonmnn nonen n naan nonenn nonmnn 024 |
e | | 125 i
i

sub_data.xlsx (3%) Space-separated, azimuth angle of the plane normal with the z-axis (theta), angular angle of the plane normal around the z-axis(phi), and

rotation angle of the measured image around the plane normal can be added in degree. In case of omission, they are treated as zero.



35. Reproduction and execution of wsfl4.dat (4)

(23) Click the = button. Add Sub No. 2

subNo. 30
4-points (x1 y1 x2 y2 x3 y3 x4 v4)

| Foreground setting (lf)
data to the two list boxes on the right. (30) Click the <= button at the 19t line (kf=19) |ttt No T o Resviion EE Bl d K gelies)
i — — || Definition made settme lm 0 5 ¢ 01 15 0.0
ErEm—— oL tE) move t? the edlt“panel, and s”et km=1, kd=0 _ Hmmw o w5 of o0k
s o (“Internal”), kt=1 (“Rectangular”), and | P—— 8 ¢ 01 1 0
eturn Clear Sort Save Open Draw Copy | o —O O o —O 5 | k eR_])e G 13 g g { ég gg
o vpn b b omn o an | an || PX=PY=1.1, WX=WY=U.0. e offt ¢ 214 B
4-points (x1 y1 x2 y2 x3 y3 x4 y4) 8%; Foreground setting (if) | Rectangular Ly 13 H 01 i il
iz 5 < 2 1 # kf  Jm  kr kd  kt ps(deg) 35Hefaé0n top/be %é g g % gé gg
8%; | 2 £ 1 5 4 ¢ Hexagon left/ri 1B 2 no1l 0.1
o5 | 0 5 ) 5 : Diamond 17 2 [V 0.0
|| ’ =1~ Fteral 00 8/ 1 Ty o 508 01 B0
8%? m < g 8 : Triangular 3rd- :
‘EEL | | d A ] 9: Trianeular dth-
F 02 | | 1.0 g |
- - v
- 01 v : (24) In the list of “sub.dat”, select 11 for kt and click the
(24) Click the Sort button to sort th i S A i - :
ICk the sort button 1o sort the ; i 00 2 — button. Register the 1st foreground structure in the list.
list in ascending order of sub. No. 5 2o 02 2 _ _ _ _
; 02 00 (29) Drag 11~29 in the kt list on the right side of the
e . -0 : 02s " sub.dat button and click the — button with km=2 and
Return m ear 01 D ave en raw opy H
o [P = : L v Do | S px=py=1.0. Register the foreground structures of
subNo. 30 T .55 L% i j 1 i i
| pons ey 252 330 x4 3 Clear O B kf=1~19 in the list. The numbers of kt in the foreground
0.45 0.45 0.5 0.45
0.5 0.45 0.5 0.5 .
jm bl structures call the serial numbers of sub.dat.
ngn?nn :ngn'mn n:nvnn ngnaaa 26 CIle the b - N\ Foreground setting (If)
. 1.0838 .QUWU g4 0.0 E) ) butt \ o [ Materk\ No. km 2|3 To Restriction #kf  km ke ki kt psides)
(25) Click on the 2" line raw buttonto | il mode etagkr 0
rightmost list box to select the 274 item. draw a cross- o [ s | oo (oD
R sectional shape. * \ peiedpy 11— | S
a:! Wsems /Y / sub.dat setting s _-]J. b - -
Return Points data () AFM data I—“‘fdﬂl = Caution
[0 o © s it vy 05 m |

x-shift sx 00 jm
v-shift sy 00 pm

Clear sub.datDIRSEREFEIANYCRELES.

xp 00

xq 00 E— i‘ﬁm@‘ WWAN)

-0.0700 -0

-0.0000 1234
0.0700 -0.0898 -0,
0.0700  -0.0700

A

[ n':_‘ Wsems /\, / sub.dat setting = a x R . . .

) [ors (28) Click the Return button to display Causion window. Press

@ Clear Sort Save Open Draw . .

e LI T R w o R Yes button there, and return to the Foreground setting window.
(27) If you want to delete Sub N0.2, | mismszzamnss Clar | Crwn v Gt b
click the x button in a state of a é A L i The contents of the right box list are registered
0.0388  -0.0700 0.0700 0.0700 .

reversed background color. S as the serial number of sub.dat.



36. Reproduction and execution of wsfl4.dat (5)

(37)Click the Next
button to open the
Source setting window
and set each parameter

. ) Base layver setting (kb)
(31) Click the & button to reglster the stensity # kb k1l Jm ke th kf w
foreground structure of the 20th line. e
i
3&253) a
Foreground setting (kf) 1 Il w
S——— i # kf km  kr kd  kt paldez) 0=
R 5 z 01 . | x
- Y :
L 2 01 —
X . = g 2 01 //
Al oz 01 /
¥ 0l 11 z 01
0: Mothing X MINEE IR ;
; Eﬁctangular ! x {3 g g { | /\ EE' 0) kf@ %?T % 0) J: *%EX
: Elliptic = 15 2 I N
3 Hexagon top/b x a0 1 éﬂ HUR*% %H¥UH:I| [_/Tk/\
4 Hexagon left/ri : 17 ]
¢ Diamond v 00 18 i |
b : Triangular 1=t- : 19 0 |
7 Triangular 2nd- o 00 <47 |
§ et 1 00 | ¥ wsems /\Debug / Structure setting =

Draw 0s Exit

wiems.dat
nk.dat

Clear

Oysz_v e

Save  Open  Transfer

O Eng OJlm

(32) Check the xy button
and set the right box to 20.

[ J& wsems /\Debug / Structure setting = [m] * |
Draw 0s Exit Clear Save Open Transfer (36)C| k h D
! ~ [ws @) ick the Draw
| Eﬁsw OO _‘,l@x_‘, 20 Next | Wsr (RCWA) | (35) Check
. Wsb (BPM) button to draw the
xz button

Xz cross-section of

(33) Click the Draw button, and draw the the structure.

xy cross-section of the 20th layer structure.

(34) On the Wscnt r%@"" S

operation panel that
appears by clicking
the < button, click
the 4P buttons to
| change the layer

- number in the cross-
sectional view.

:>

- o x

max 200080
min 100060

X-axis

O X

as follows.

wsfl4.dat

Wsf (FDTD)
War (RCWA)
Wsh (BPM)

-1.0

05 00

X-axis

Wsf_ems / \Wsems
Return

[ = |

wif.dat
Sequence
wsf.out OxO ¥z &
General M Excitation
Auto kstp =0: Off ||| Excitation type kepls
termination [=1:Cn =0:CWw
||z 1: Gausian-pulze
Grl;]:-‘i‘od Eeskp |10 )11 0 G pulze
~illl= 8+ gin"3-pulze
PML number Ip |10 (2| 4 3 dn‘ferentlal G-pulse
Boundary type = & : gin-modulated G-pulse

pLyx dp®)y

=0 PML| [=0: PML
=1: PEG| |=1: PBG

Peak position

Emission type kdip

=0 : Single direction

Boundary appearence
=0 : Hidden
=1: Expoged

Digits of ¢ [0 [2]45

graph data

Intensity z? Essr;llntlng

type ity |=2 : Electric
=3 : Magnetic

(38) Click the Run button
to start calculations. The
wave calculation results

are alternately drawn by

Wsmnt and Wscnt.

=1: Dual direction E-excited [ 3
=2 : Dual direction H-excited 150801 Boomme 100000 _*
Excitation [=0: On xy—plane = =
surface |=1: On yz-plane E
kdr [=2: On xz-plane :‘::': 0 Subiy_ 21623 EC]
Prn]) gation distance o 'L —— !
15.0000

wll ][]

Wavelength
Azimuth angle th
Argument angle fi
Polarization angle gm

Spread width
Rim i ity

wxl 180
xrm 000

i

Light-producing ————
Source position layer No. |0

Lam@ m

0.00

0
00

1] deg
x-way

pm o wyd 1500

| K=1

deg
1] deg

y-way
pm

yrm

0.00

Shift length

Spread mode  kpx 0

0

sx0 0.0

-

pm

syl 0000 pm

kpy |0

Scattering field
[0 On ksct
x-layer number
Ix |20 12
v-layer number
Iy |20 [
z-layer number
1z |20 |2

Far field
[0 On kLif
Division nomber
off (90
Initial angle
thi -180.00 deg

Argument
fif 00

Spectrum —
0 On krm
Division number
nrm 100 |2
Lam_range

from
rml (0920 pm

deg

t
rm2 0980 pm

12148

000E+0

]
BA3E2

000E+D

21881

i
o T et i
[ 12 5
«
max §408e+3
min 00008+
1.0 \ \
0.5
2 =
%00
N e
Gl
0.5 -
-
-1.0 =
-0.5 0.0 0.5
x-axis




37. Reproduction and execution of wsr12.dat (1) (7) Set km=2. th=0.3

| . ase layer setting (kh) H
- shin e to register the 48th_sm N —
et t o ™ [ (2 e T3 N D Base layer and T B T A R
To reproduce wsrl2.dat, let’s set up o o0 g | [ e e : N | e, 0.3 to | me || [E TS e
] 1 || v-shift ;SE(Lower surface) || A - v stx 0000 pm ;E(LT aere;urface) 0 0z
structural conditions and execute it (o e § § ! register the 49th  |ymsi =5 (Lower surtsce)|| & | 4L 0 1 § g;gg;g E §
Tal iti .s&s ion view - sty 0000 pm ] Hlw 43 0 1
after defining source conditions. | e 51 3 g Base layer. e = TR R N
est 0000 pm U ; ; x-shift T x| 45 Doz DoodezEs 00
pomem 0 i n st (000 pm I TR A3 g I
| uh‘m = i S 0 ] o0
:%Wsems,f\Debungtructure setting - a x ey 0000 pm | -cs_\' 0000 pm !
| Draw | os | Exit Save  Open Transfer “7! (6) Repeat the same process as previous (4)-(5) _ o
: wemsdt || @ 1 Next @“srmcmb- (however, tk=0.67082 for layer No. 9, 25, and 41) [K Wsens /\Debug / Structure setfing
; S ; ] . . .
e Matral sting om) ——— to register Base layers up to the 47th| in the.||ISt’;-| r—* 0s Exit Clear Save Open Transfer e
| . — # km ame ko . . - =
== . . To20s 1 .0 The way shown in (7) of :[’Dage 29 is also available 2 ‘Oxz - Next T
| Si . - Base layer setting (kb
| Shift condition & R
| _ et [ovntameane [ sonmw uw « | (8)Click the Draw (9)Click the Next button to
| al i I_:rh;ﬂﬂﬂ ;];Og Ialggr e «— % 0oz 0 0.3 I g buttOI’] tO dI’aW Open the Source Sett”’]g
) : jm =2: er surface (H:‘]_%
LI EE x || y-shift :%:E&jﬁersurface) A a1l the XZ Cross- WII’]dOW and Set eaCh
m 21ion e — (5) Set km=2, tk=0.16268 and click section of the parameter as follows.
the |, button to register the 4th Base  structure. ) Click the Run T ————
. . . XZ Wsr_ems /\Wsems / Source settin
(1) Click Clear button and select layer in the lISti; verseting () A —— button to SranWO??he G & S
_ | A P ase layer s ey - s ave ran
Wsr(RCWA). Set wdx=1.0, wdy=0.0, and | o‘f’h’gfwm # kb 7l Jm kp B kf # Cross Se(i:i |o ht int it ; — |
. " ” “ H ” erall s = _ . ] ] wsr.dat |
Xy=dZ=001 Reglster Ta205” and “-Si02 x-shift f?fngI;g o %T?T‘E—H;& calculate g Intensity i Hoﬂ ‘ Sequence ‘
H ; i stx D) Zo e 0 . | . . .
in Material setting. Click the < button in [ 00 5 St | | distribution. @ G —
Base layer setting to move to the edit panel. ' - (4) Set km=1, tk=0.1118 and click o= ] S o |
e : max 3083e+3 Boundary i 1 |
| — Shift condition Base layer setting (kb) the I_) buttOﬂ tO I’egISteI’ the 3rd e s ary absorber width wh ?DDD.DH.‘:| jm |
| e o m . . Boundary appearence K (T 0en
| orm.-:]lsh-umu'e ‘i?:‘ft;".“:lx:htm“q A D th kf » Base |ayel’ N the ||St -% - Y app -_IIDF);DDST'
xshit =] On Iaygr = . . Base layer setting (kh) N Digits of graph data VE
stx 00 pm =2 : (Upper zurface) Shift condition # kb kI km ko th kf * kot |0 || +5 v =2 Electric
|| y-shift =3 : (Lower surfacel || G Owerall structure ' 1 i 0 =2 =3 Magnetic
| sty 0o pm | Material No. ]r_@: = x-shift z?;gﬁtmggr - 20 0.3 Light producing
Cross section view | 1 vop givision kp [0 |2 = = 10 pm fgﬁfﬁﬂii 23:;:2:3 — Source position layer No. |1 2] Ki=1 5
| x_s]]j_ﬂuu Thickness I]\p.m }—Sll-lﬂl‘ =3: % Wavelength Lam 0540  pym ‘
| To Foregrouna (3) Similarly, set km=2, tk=0.3 and N Azimuth angle o 000 deg ||
I ¥ setting  kf . |
<Y 00 pm 0] cut - click the = button to register the :fm:mi; ; EEE :: |
2nd Base layer in the list. et
(2) Set km:O, tk:O.3 an-d | Shift condition Base laver setting (kh) - DlU:;lIb:; D. ¥ ¥ !
click the — button. Register || Overall structure L Ll Spread width wx0 050 wy0 000  pm |
t in the list xoshift e . Shiftlength sx0 0000 sy0 0000 pm
the 1st Base |ayer In e stx 00 pm ;2§(Uppeyr surface] l
1| v-shift =3 : (Lower surface) || &




38. Reproduction and execution of wsrl12.dat (2) LI

Data Size - 384 bytes Fead/iite

38

y . . . v | & ||D¥OneAPRS soft source¥Wsems¥bin¥Debugk st | out H‘ Tab/Space ”G —
Next, let’s perform continuous calculations with I i - e P e e e e e

Wavelength as a parameter. (13) Check the “b” button and click the “*” button to open the Edit

: (11)Click th (12)Click the Wsbch window, where you can view the calculation results (wsrl.out)3.
Wsr_ems /\Debug / Source setting n IC e . button to open the )
Sequence button | WEemesssaetE — 5 X op ¥ See P43-45 about output contents.
Run Return Save Transfer || Return Wsheh Xsf[}‘nm) I Wsbch window e —— - ——
to open the Jer (RCWA) ( “How t
-0 | Geavencd | Sequential e wa@ny || (SEE oW lo use o D) L0 B e =a]
wsrout > - q clectedpn - Wsbch” at our site). M o S
o window. | . b oo 5 = L e
Harmonic number ratio hm 500 H | O Nothin, Ele e :> {.L;:n = l::P | Lo Replace | Skip ¥ | m Ugu Egg}: :: = Pt
. o1 4 - 0 min  Exit Clip J 4| s » 1- (.«-* — (5 Text
Tomeson fator e 11 |1am O vaveenga U T S W N 0 R P N e
i O Azimuth angle R [D3¥0neAPRAWS soft_source¥iiisems¥bin¥ Debue¥ fwsr dat | | | ([ :’rnu( [usedaut Jizout iz out [ifarout [moxzout [evsr2out |
| Refractive index | C A cBr ccr coi~ca (cv) e Ca Ce cf Cg
| Nokm[ -] o [ I | | L+ ) A | | I I \
| g T e s s s s e s s B
sl Wsbch_ems / Sequential..  — ] b | No. kb | | !
| | ot Wsbch_ems / Sequential.. — O b
Return g’sf[’r'g;ni | | | = —
V: V. | o | , Wsf TD W wsr / Release
| Selected path W:;%PND) | L | | Return Wzr(%w;t) Mem(KB) —— Lap(s) - — Process — [amaat
B (14)Check == (L1 || Selected path Wsb (BPM) | o [t I
File name Wavelength i el [ S @@ | Last 0 ] rlj %2{:}?&.1@«
. button and set : File name | ‘B;»p R D pa | Repeo [[swa7 Y [ Schedsle, ) T e [
| E 9204, m || i ) . REELE _
l | each parameter O Nothing werd31 ot cenoor|- ] e | aw | 07| ||| |
| o | | Lam @ Wavelength w822 dat | . P | <> | select |[P1E2 ;4‘ aae x| [Sk || Fe= - Fa
Refractive index as fO”OWS- | th O Azimuth angle = ﬂi:ggiﬂg: | [D¥OneAPTWS soft_source¥iise ms¥bi¥Re loase¥ wsr dat I I | % [werout [rsriout i
i o — | = Q Retrcto e ﬂ§§§§§ (18) Click the Wsbch -, cemer— B R I T T
| D e . (16) Click the Save button, select a [ —— w621t button to open the uﬁgsi::z:iizsxtazzi ) e S o et
o H H W=l o . | fest B wsr 923 dat X |wsr9%30ta  |wsrd280tb |1
| folder on the selection window, and | No.kb | wer o Wsbch window where '™ B EE O
. . { WSy at . . . . .
Initia click the OK button (If you create a new | xz:gggﬂ:: data for continuous (19) Click the Run button, a confirmation window
Stey folder, type a folder name and_press an || ™" 19200 um ner 334 dat calculations are set appears, and click “Yes” there to start continuous
! | wsr & .
| Total ik 41 Enter key to confirm the input). | s %m ner330adat calculations. In the case of recalculation, uncheck
|| Total by = . . .
: | wsr 830 dat the Skip box before clicking the Run button. Data
sl Wsbch_ems / Sequential..  — [m] b4 — . . .
. . for which calculations have been completed will be
Wsf TD . .
|| Refarn wi,g?:wi) - b DsE —  x) checked in the left-most box in sequence.
Selected path — ‘ " skip Check!
TN EEELTHE. . . . i
(15) Click the = button to = (17) The selected folder is mentioned in P ]
register file names. 40 files | O Nothing . _ Selected path box and the files listed on the B | SOPBIESNTIES. RATEIZYS.
H H H Lam Wavels | ’ Pragram_old i i J& wsr / Debug
beginning with wavelength |1 © Waselength . rom File name box are generated in the fold . ] v
. th ) Azimuth angle @ | N ik dat
0.920 in increments of 0.001 Refractive index v Ttest ; Yo |
are generated in the File ! Nokm[ ] | S e SM; v, W
. . I tk Thickness > Ws_soft | Lung Beep Run Pth Replace |[skip ® S /97 - -cul xz:}gsda\
name llSt and flle names | 9‘% kb > Wside 2am| | @ 2 min  Exit Clip (4] JEJ 1-12,25-36 7%&“@
corresponding to the | » = Y=L (E) | e o R e H e | e S ——s
. e . Exe poree ] WO e Sl ~|||C free  fraut
parameters are automatically || mital 09200 ym > DVDRW F317 @) ‘ T e | | | Wisen: o =
| = = 3 cBIC ¢l DI Ca » 4
a||Ocated Step 0001 = D¥test¥23070 1-war¥ wsvgiﬂtza‘ 2 = 2 % [nsr9200ta wsrgzn:«h wsr!
|| Total number [41 12 FLLIA LT -0 Frvblh - et e o e ot

S— T




39. A side trip (about Wsbch)

Let’s briefly explain the operation of Wsbch.  NenB) Lo Pocess —
oW  Exec” B [repiilent
Max 0 0 fix 0 wsb0020th

(1) If you want to Last o (QF 7 g L

as < T ]_C wsb004 oth

Mem(KB . . . = 5 - I;v g wzh0050th

Now register the files in the  _ _ E J"“J Bep (CRun )P0 | Repice ||— s | [ S‘.?"‘*}’lu il
" Eng

Max 130,588 ¢ On
o -]  2min  Exit Clip | 1-12.25-36 ———
S = || [edat  frexe

Mem(KB) Lap(s) — — Proces: - . . . "
S O e w wes list @ to the input file R 2 2E 5555 @on | YT —
M 130,588 3 fix 2 . . L L= = = = | Stop {=> Select ‘ L - =
Li:: 130;83 2 T M bOX @ N Co|umn A7 Clle el ol als |J Sh ot @ ot
- 1 ‘D.¥|es|¥23ﬂ?ﬂﬁ—wsh¥ wsh000coth ‘ * LZ)

e [[sp & | oS
w | 0 | afm o] |rEEn
st |BEBHM g x| [sh -

11

‘:} Pl Twsh01 dat b1l dat ¥ 001 [D¥est¥2a0706-wsb¥ wsb000oth

En‘ter key H: you V\/ant to B3 ot ¥ 026 [D¥test¥I30705-wsb¥ msb025 0th

wsb02dat ¥ 027 [D¥les 230 706-mabk b TTaE | o

“’—l—l the top box ® and press © A |:> & A “A (B cc Cp

x| f=]

C A £ delete an ||’]d|V|d ual ”St wzh03d 1‘4 ) ¥ 028 [D¥test¥230706-wsb¥ wsb027 ot | (O
N E1ES — ¥ 029 [D¥lest¥230706-meb¥ web28oth
w04 dat b 0¥ dst ¥ 030 [DFes2a0T05-meb¥ web0230th

webdat | I | | + i i
) T click the corresponding —

C A cCBIC ¢l DI
wsh 03 dat

|
] ) | | [ = | weblidat [ [
@53 | | ] : box @. (5) To merge the output results, line up the targets in

wsb 05 dat

B - o x column A box ®), check button (@ (with checked T_Cut

™ —
m Wsb / Wsems

| . .
. Now B L) Procq [S2 a2 o= box @ in Process box), and click the Run button .
| - b0 dat 0¥
| Max — fix ngggﬂ; aaws_son W it
Last 0 0 = st et =y Samples
| 1 eslicat s —— i | 4 [Tost Modied : 2023707/ 153430 o | Delet. | Copy ‘
| Replace |[skip ® Sclﬂledulen* ™ T-cut | {,o503dat eturn | & | ¥ | Data Size: 316 bytes Read/Vhite elete oPY
| r / L e v | & |[PestmmTIE sty et
Clip ) J E J 1-1225-36 e - Trawenitled Fofleoted W/upper-is _low beorbed 02/upper-in
= + [ dat ES FEBETL 000t 0 6PN SARSLE RS0 © OSWESL 5ARITEE T EEREND 1.0
Select ||PL P2 P3 l-M| Sla ||| o ol )
| & e = o o
[ softlitsame¥ ;;) webdat () | | | % [wsbout Z[Msmﬂm [o@aut [oerout [farout Jmoeout [mooout | ( ) H
e T 6) The file contents that appear when the
I™ 001 [D¥iiks soft¥Samples¥ 23060 1-wst¥ N [wsbtdat( 7)) | | | % |wsb[l1ma(n@§btll.otb [wsbOlote  [wsbllotd  fusbllote  JwsbOTotf  [astllote | @ 1 1

| o] CEICZI6 B — [ (gpree | , , | | | top button * @D is clicked.

(2) When the Run button is clicked, the Dos window appears, and the calculation e

begins. If you want to prevent a bust state due to opening windows, you can hide [®ewn | : |+ [EESTTENL O] Delete | Copy
. . . v | & |[P¥es#zE0T0-wety s
the DOS (Or WSCnt) WlndOW by CheCklng the bOX B @ In PrOCeSS bOX' The | Transnitted Reflected  Absorbed Best 0lupper-in  lower-out  absorbed 02/upper-in 1

|| 8.5493E-01 0.0000E+00 9.8261E-02 5.4BB1E-01 2.5836E-01 2.627BE-01 5.4B17E-02 1.5527E+00

calculation flow is as follows: input file @ (WSbOldat, etC.) in calculation folder is 2.5510E-00 0.0000EHDD 9.BIS4E-02 5.46MAE-11 Z.57ME-0 2.6240E-01 5.4558E-02 1.5523E+00 1
copied to input file @ (wsb.dat) in exe folder including exe file @ (wsb.exe). By SSUET D.O0NEND 371100 SANEDL TSIl 5O0E0L 50000 1.SASEND 1.
) . i . 3.667ZE-01 0.000OEFOD 9.B310E-02 5.4697E-11 Z.EIEVE-01 2.67IGE-01 5.34B1E-02 1.EAGIEHDD 1
eXeCutlng the exe .rlle7 Output flleS @ (WSb_OUJ[, etC,) are generated II'] the exe 2 BFRAF-N1 N NANNFHAN @ E14RF-N9 & A995F-N1 92 4799F-N1 2 BANEF-N1 & 989NF-N? 1 EAPEF+AN 1
folder and they are copied back to output files wsb01.ota, etc.) in calculation . L ,
’ y P P ®( ’ ) (7) Clicking the * button @ displays the

Ln Bee, — " Schedule — | — - niace /) — Schedule — | - ) )
iyl ? [l ea | e |S‘“" AN I t I oy | Bl e | ”S““’ ATy t contents of the merged file, where the first
 Eng " Eng

D SRR JEJ ® on E L = JJJ line (Transmitted, etc.) for the 2nd and

© Off
Stop | <= Select |[|P1 P2 P3 P4|

Stop | <=> Select |[|P1 P2 P3 l5'4|

o ET— — , e T subsequent files is deleted. It can be easily
@| T — rl T Bl O rl — rl shown graphically by clicking the Copy button
(3) When the calculation is completed, the (4) If the output file already exists, box & is checked in gray and ® and pasting it into Excel.
Dos window disappears, the box ® is the calculation is skipped to the next row. If you need to calculate

checked, and the next row calculation begins. the current row, uncheck Skip box @ before starting the calculation.



FEAR PN BFF-1/3 - %
R SEEES TR N TIET.

40. Reproduction and execution of wsrl12.dat (3) e s, 087 s T
r;a—)—;wjgfu%m&ﬂbtcriém :

TR REDRTIRFICL o TI—ILFCHIRTSNET—4(D)
A=A TR RECRASNEEES T —ILEDT —4(W)

Last, concatenate the calculated results and paste it to

Excel for producing graphs.
(20) After completing the calculations, check the T button.
Right-click on the first line @O of the path box to change the
directory @ to the same folder as the path box. Set the file
pattern to *.otb and display *.otb files in the file list. Check this button in
T - o x Text File Wizard of

BnA#EHET(R): |1 3 wEOIPL(0): 932 : BFEE (I JIS) v

O %&B@TET-50RELELTHAT(M)
A B c D E F G

Lamda  Transmitted Reflected Absorbed
0.92 4.0845E-05 1.00E+00 -1.01E-08
0.921 5.3954E-05 1.00E+00 -5.09E-08
0.922 7.2544E-05 1.00E+00 5.38E-08

BRUET-507 12— ;
3
4
I| 5 0.923 9.9462E-05 1.00E+00 -2.24E-08
6
7
8
9

Transmitted Reflected Absorbed Total  Absorbed MO1 Inflow HO1 _-x Inflow MOT_+x Infl
4.0845E-05  8.3996E-01 -1.0105E-08 1.0000E+00 -7.2200E-08 0.0000E+00 0. 0000E+00 8. I
6.30954E-05 §.0995E-01 -5.0883E-08 1.0000E+00 8.0272E-12 0.0000E+00 0. 0000E+00 1)
7.
9.

2544E-05  9.9933E-01 5.380BE-08 1.0000E+00 3.7736E-03 0.0000E+00 0. 0000E+00 1

Mem(KB) ) I e m Emcren = o 9462E-05  9.9990E-01 -2.2441E-08  1.0000E+00 -1.2820E-09 0.0000E+00 0.0000E+0D 2] 0.924 1,3936E-04 1.00E+00 -1.73E-08
:IDW 15172 5 PLE)::F 3 ﬁ:ﬁiééﬁ: BEL EXCG' a nd p ress the | 0.925 2.0006E-04 1.00E+00 4.83E-08
| Max i 40 [ |wsr8230t . . 10
T e . = e confirmation button. e 0s [l e
Schedule — N\ T-cut| 72520 @ & Wsr

© Jpu || C On -
min  Exit Clip (4] | ﬂﬂﬂ 1122536 ¥ it 11 07 —=—Reflected

Lug Beep | Ski )| -
Run Pt Replace 1 e NN | e T 10 08 —e—Transmitted
ot -
" Eng

5 | > - P1 P2 P3 P4 = c Tat Modiied - 2033710772 50831 ( ) 12 = Absorbed
top = elect |k F &R ‘ Add |x e el T3 Return Data Size : 7,872 bytes Read/Vihite O | Delete Full Copy, Pri 13 oo
<5 \D!‘esﬂéiﬁﬂ?ﬂ\ et eragient 2os
& A rB ric cD Traagnitted Befleoted | Abmarb Totel ool WOT Taflow WO o Tuflon 0L+ Toflop WL -2 1 uloe
e R i | 40BEE-05 9.39%E-01 |1.OLOSE-0F 1.0000E+00 i (OR0UERD0  3.33REE04 15| @
e s (1) [wers20dat | | | | * b hamel [bibiaes LOED  CREMEDS  DIEN  DDMEN e .
(ETEETLLT T T— | EEST| I I = 7.2544E-05 9.9393E-01 |5.3606E-08 1.0000E+D0  3.7736E-03  0.0000E+00  O.0DOOE+0D  1.GBGSE-03 25 Cl k th C 16 03
913852505 9.3930E 01 [2.204IE 00 1.0000EFD0  -L.28205-09  0.0000EF0D 00000500  2.2076E-03 IC e Lopy
¥t 23070 - war¥ gttt | I I * 113336E 03 3.3986E 01 |1.7325E 00 1.0000E(00  -5.727%E 08 h00 0.0000E+00  3.2052E-03 17 02
100 0.0000EH00  4.60I%E-03

0
0
0
2.0006E-04 9.9980E-0L |4.8298E-08 1.0000E#D0  3.3474E-08 0
2.9520E-04 9.9970E-0L [2.3018E-08 1.0000E+D0  -3.3129E-08 O
4,4933E-04 0.9955E-01 f5.4186E-08 1.0000E+D0  -7,9683E-08 O,
0

0

0

0

0

n

& few cww o button to paste the e .
100 DiONEIOl  l5ser ts contents |nto EXCel 13 0.0
i M o b 20 0520 0525 0530 0935 0940 0545 0.550 0555 0.960
100 00DODEHDD  1.GAGBE-01 o Wave length (pm)

AlnnnEann 8 RETIE-m

T.0801E-04 9.9928E-01 {3.1676E-08 1.0000E+D0  -5,0053E-08

(21) When the f|rSt |Il’le bOX Of CO|umn A IS C||Cked, 111GGSE-03 9.98G3E-0L |3.0LB4E-08 1.000EFD0  -9.8378E-03
2.DIGSE-03 9.979GE-DL [4I197SE-08 1.00DQESQD  L.378E-07
4.TO7IE-03 9.9628E-DL |7.027E-10 1.00DGESDD  2.213IE-07

the display of the box disappears. HEE MRl ROl e e

B wsb / Debug W& wsr / Debug

Where an *c.otb file is

Lapt) - (24) Clicking on the * button to the right of

~ Mem(KB) Lap(s) | h | Mem(KB)
Now 1 H H Now
- notincluded in the list. | e s the *c.otb file box brings up an Edit window,
Lag —Besp | ro | Repice [[50 | Lie —Bop g | ma | Repace [ T ] where the concatenated results are viewed .
:;:'; - on 0 min  Exit Clip (&) | :;‘m Con 2 min  Exit Clip (& | ]’ o
stop | <> | setect fTTR P3RS (22) By pressing Enter : sop | <> | setew [[PLE2E2ES | Y wsr / Debug
~.  .s .. key, the *.otb files are Cy cm e ' e P
. . - | Max 0 0 w22 oth
I~ 002 [D¥test¥23070 1-msr¥ Jwsr TR | | | ||Sted n Order on F:"?; ’%;Em:i :;:m:tk; I I | L ° % ESE
I~ 003 [D¥esW23070 - war¥ [ermdt | | | c O|uml’1 A b oxes I 027 [[¥esWaI0T01-wark ot 0960t [ Lug Beep O Pth Replace |[skip - ngmd;ﬂ!n* wsrd26 ot
v _ | [omll-on R
. . 2 min  Exit Clip J 4| s>
Wh *c.otb fil (22") By pressing Enter key (23) When the Run button is clicked, the *.otb U e AR Ea T e R
ynere an “c.otb fiie " . . 7 files in column A boxes are concatenated in B e et :
is included in the list. the *.otb files are listed in . —— *2A B cc D
order, and the concatenated result is stored in ¥ oo DT Y et || I I 5
order on column A boxes. : . pm@mw ] , , f
the box that appears above the top line with | & 027 DHesw0T0 e frarotoe | | i |/ =

2 wer oebug the file name *c.otb. o _
(24") Clicking on an * button to the right of the

Mem(KB) Lap(s) — W& wsr / Debug
Now . . .
‘ Mix — Mem(kB) ——Lap(s) column A boxes brings up an Edit window, where the
Now ‘
Last 0 0 % . . . . .
e B - | | - contents of the *.otb file are viewed individually.
2 eep Pth Replace || Skip Last [
Tdem )| On E’_Umm Exit Clip o | [ s Beep  Rum | P | Repice [[skip ] % i
*53 (22”) C||Ck on the bOX i@ en o i Last Modified : 2028/07/02 151448 B
Stop | <> Select |"rl 2R - D Exit Clip 9 | Return JJ Data Size - 144 byles. Read/Vite U‘ Delete | Full ‘ Copy ‘ .
2 it
||St||’lg the *C Otb flle = Stop | =5 Select ‘1-1 P2 P3 P4 v | & |[D¥ectda070 -werk wsrd20 ot
I A B [al'o] . ' . CACHC R Transmitted Reflected Absorbed. Rest 01/upper-in  lower-out absorbed 0Z/upper-in  lome[lm 7
I 001 [DFtest¥z3070T—werk | I | to delete |ts d|sp|ay. - . e 1.1856E-04 3.3986E-01 2.2075E-08 -2.2076E-08 2.7287E-03 2.7266E-03 -9.503E-08 2.34B4E-03 2.34! z
™ 002 |D¥test¥230701-mer¥ jwsr 92 0c ot | | ‘ | TR e a
| go3 [DF=-BI300T-mer® Wil | I | I 001 [D¥test s | PR _]| I I |
|

' 003 [D¥test¥2a0T0 1-msr¥ [ners2totb |




41. Reproduction and execution of wsr12.dat (4)

(34) Click the Copy button and

y . . . . ¥ edit
Let’s perform continuous calculations with layer thickness nee | o]+ [EEEVET ol oiee 1 GG paste the content into Excel
H H - | & DB wert w151 .
for multiple layers (22 layers of SiO2) as a parameter. e it e m e P B B e ey
B R e e |
piaion o s st i ol o ot o e LIk TransmissiviRefectangAbsorbed
(26)Check Thickness button and set each parameter as Ll e e D sl Gon 2| 05 28166-04 LOOE+00 -199€-08
. . Shk Mol Sl B o Ll S Lo 3| 0Is1 338I7E-04 LOOE+0D 8.416-09
follows. kb is set to even numbers from 4 to 46 corresponding DL Cami e e s deew sdew oo 4| 015 5563308 8.99E-01-299E-08
S:SZ E-01 §.7990E-D; '7:ﬂ3ﬂ3l] 07 l:ﬂDﬂEIUﬂEI 3.7991E-07 0.0000E+00 0.0000E+00 2. 1436E+ 5 0.153 9.8268E-04 9.99E-01 -3.37E-08
to the Ilne number of alternately stacked layers of SiO2. PR AT e il e e o B a1 seE T T
L e At i e i G - ek
— - 7 0.155 4.0784E-03 9.96E-01 5.96E-08
4=l Wsbch EmstequentlaI - o x (27) Click the = button to reg|ster ( ) Click the * button on the rlght of the 8| 0156 1.01685-02 9.90E-01 3.75E-08
| W D . . . . . . . 9 0.157 3.1044E-02 9.69E-01 5.13E-08
|| Return iy e ‘ file names. 40 files beginning with concatenated box and open the Edit window 10| 0.158 L2508E-0L B7SE-OL-5.05E-08
7 . . . - - 1.0
' Selected path RERD 1 thickness 0.15 in increments of to view the results of the concatenation. up e
| - 0.001 are generated and file B /e ' 3| o os T Treremissiity
L . Mem(KB) Lap(s) — — Process et 1500t 14 0 0.7 —s—Refectance
O Nothing names corresponding to the Yw o o || TEReT Bl 50 s ——Absorbed
Lam () Wavelength B et 58oth e
| . Last 0 o 1540th 16 0
O Acimuth angle | o ¢ parameters are automatically Lug | Beep en | ptee [ T [ ST s bl e
.. wsr 157 0 & 04
Refractive index & Jpn || © On 3 N wer 1680th 18 0. o
allocated. il | i Tm| e | cip "Srm’;jJ o oo < T ol o 03
T Stop <= Select ey B e ol
| 5 wshch_ems / Sequential — ] X = |J il \ " » 20 0 02
‘DMES(‘#ZSH?HE*WSN st 160cath @) 21 0 01

A T B cc

Wsf (FDTD .
Return e (RCWpi) % 001 [D¥les VIS0 Ewer¥ [wsrTE0ath I I ] x| 22 0 0.0
W 026 [D¥lestFIS0TIE-wer¥ [wri750 23 0. 0150 0155 0.160 0.65 0170 0175 0180 0185 0.
Selected path | | ¥ 027 [D¥test¥230705-wsr¥ | | x| =

-l

Wsb (BPM) weriToate Si02 thickness (pum)

o

W& wsr / Debug

(32) Click the Run button e P =
— _ O Nothing ‘t Max 15216 7 fix 40
. X . 0 concatenate contents Last 15195 « e =i
(28) Click the Save button, e s . L . b B m | e | mee [ | [ S e
. t O Azimuth angle - of the *.otb files listed in © 1 || - on | ro_ | gepiee [l rory - e !
SeleCt a fOldeI’ (If needed, Refractive index | | A b ¢ Eng ] 2min  Exit Clip o | JEJ 225 @ b
t fold ) th No. km column OoXes. stop | <= | select 1 ne rgs(y‘ [xl| [5F ]|Fe e
create a new folder) on the & © Thicknes
selection window, and = K - - oo T (wlm) e e %
. — | = . _ | [ 026 |D¥test¥230705-wsr¥ wsr | 750th x
C||Ck the OK button_ Initial 115 - | 5 Wsbch_ems / Sequential O g |1 027 [Pestva0is werk : b - -
P Step 0001 um — T, (31) Click the Run button to perform continuous
i Total number 40 | Selected path Wsb (BPM) calculations. After calculations are completed,
TLAETRT L Dot 0w > (30) Click the Wsbch check the T button, and list the calculated *.otb
| Fil .
S Wsr}g?ﬂ%"m button to open the files on column A boxes (see (20) - (22)).
> Program_old Lam (O Wavelength ai:lﬁZd:t VV b h i d h M st/ Debug
Temp wesr 163 dat | S C win OW W E B wsr g
. (29) The selected h O Azimuch angle | ¢ |wsr 15t dat data for continuous oy MemOD) Lt Prcess ) =
. . . Refractive index \ar a Sow  Exec subdat =)
230701-wst folder is mentioned in Nokm| ] |aiebee : R PN - 2
& 0 wer 155 dat calculations are set i 2
B8 Ws.soR Selected path box and | @ e e 53t [ } S D m | [ v ; -
. . wer " - min  Exit Clij J < , G" - =
L e || the files listed on the ® e |:> oo i e R 2 JJﬂ glP
a1 P i | . Initial 0. um wsr c) Exe psrme | cCECC 28 o |
Prm o =T Flle name bOX are tial 015 ﬂﬁ”géﬂﬁ [D¥0neAPBWS soft sourceRisemsWbin¥ Debuck w:r:at I _ . I _ | x wsviul str;nu‘ |\_><z:u( |w‘:
e — H s‘ep % o visr 166 dat W 001 [D¥test¥230705-mer¥ wsr;Eﬂ:a\ 28 S D K wsleUZia wsHEﬂ:tb wsMEﬂf:\c =l
ST LA -DIEREIM) ‘. Fouall generated N the fOlder Total number 40 2 ai”g;ﬂ:: [ 026 [DFestIa0T05-wer¥ ver 1750a1 X [weriTo0ta  |wer (760t |wer 175000 fwsr 1
\ v 047 D¥test¥ 2307 05-wsr¥ wsr 1 76dat * |wsr1760ta wsr 1 760th wsr 176 0tc st 1




42. Reproduction and execution of wsr12.dat (5)

Let’s perform continuous calculations with refractive ! :

W edit .
index by direct definition as a parameter. v | 4|+ [T ol v i e e (44) Click the Copy button and
; ;ans:_?tQiD¥t5:x:¥i:z:&ws’§:hsurhed Total  Absorbed_WIL Inflow W01 —x Inflow NOI_x [nfluwv_v:;i?znfn(:f p a Ste th € con te nt n tO EXC S | .

(35) Change material of km=1 i ) 2 T

9.8
9.8
9.8
9.8
9.8994E-| . H . Lo J J r -0 -
8.2292E-05 9,9982E-01 [6.1210E-03 1.0000E+D0  -4.8703E-08  0.0000EHN0  0.0000EHNO0  1.8927E-03 -
04 3,9989E- a H a S J J . 03 -
9.8
9.8
9.8
9.8
43

8
el
i
. . . 1.0863E-0 P R R 0 S L1 1 1 'B”S"jme‘{ Reflected| Absarbed
to an=2.0 in Direct in p ut. . . SRR SOl [MEOs LD oisecdts  DooOEmD 000 AdEE0s 4 2 3.0835E-05 10VE+0( 2.63E-08
(36)Check the Refractive index | iy saen s e sinen pwwse sien oy 3| 200 3sssae-05 100e+0] 519608
L’Iateﬁal setti.llg (]ﬂll) D — b | k 1 d AR4TEZ[L: LEEZ0LY-3.7E14E-08  1.0000E+00 -1.0588E-08 0.0000E+00 0.0000E+00 1.8469E-02 -1 4 4.2557E-05 1.00E+00 3.20E-08
~Sing # km  #  Mame ko an utton, select km= and set . . 5 5.1667E-05 1.00E+0q 2.73E-08
P Te—— 1 = h ' t f’ I (43) Click the * button on the rlght of the 5 6.43086-05 1.00E+0q|-2.57E-08
= E -0z 1 1.0 eacn parameter as 10llo0ws. . . 7 8.2292E-05 1.00E+00]-6.12E-09
concatenated box and open the Edit window = Foes
- . . a 03 -Wsr
- | 6 Wbch ems/Sequential  — O X to view the results of the concatenation. 0| os e
| @ i — - 11 —e—Reflected
| a5 Wsbch_ems / Sequential (m] hed e Wsf (FDTD) B wsr / Debug = z; —e—Absorbed
Return Wsf (FDTD) “:_SI(RCWA) - Mem(KB) Lap(s) — — Process & :
War (RCWA) Selected path Wsh (BFM) | Now ¢ ExecI” B 2 os
Wb (BEM) | eectedpa Max 0 0 fix 0 |[wwr20i0an d B =N
| Selected path | | | Last 0 “ T pErLE 15 w -
| | | File name | Lng Beep Run | Pih Replace || Skip = S‘ﬁ‘“{;‘kﬂf - : T-cut 1? "
| | . . & Jpu || T On N N N - !
| (37) Click = button to () Nothing tog|| o | T Zmin Bt Clip [T RS T = 01
P register File names. 40 || o Loeneth sop | > | soeat [REEH] aaa x| [SF | cFm P Bl o
Lam () Wavelength ) th O Azimuthangle | = | R wer 000 o6 | x| 20 200 205 Refraciﬁ/ge index 215 220
th Azi i i i i Refractize i D & A © B fc D 2
O Ref uﬂlm];gjl; @ fl |eS begl n n I ng Wlth V: = 2 | ¥ o001 pFtestvazongwerk [weroonostb | | | ] x
an efractive index H H H o | | ¥ 026 [D¥estR2E0700-werd 21260
[ refraCtI Ve | n d ex 2 OO I n tk (a'[hidmess | y; z: Dijmnins—:z:! I:z:mnﬂb I I I i ?

No.km [T

E Thickness e i | increments of 0.005 are Po.kb 1 ‘ Roverows
No. El 1 st jat . i
- generated and file names | (42) Click the Run button o e 9 Prces — =
- Max — tes
Initial 30 | corresponding to the Stey | to concatenate contents e : =@
| | . . . e em Schedule —
Step 0005 | parameters are Total nuthper 40 : Of the *.Otb flles ||Sted in FL:; mel’ Run | Pth Replace Sk\r;)!‘ | FJD VAL |
Total number 40 |2 | . 4 . ~|  2min_ Exit Clip 4] 5] » e e
| automatically allocated. column A boxes. 2ug| 0 0n | s [ e [T e e =B ’—P
— | A B o c oD

*

| o Wsbch_ems / Sequential — (] e I~ 001 [D¥tes®230705-msr¥ [wsr20000th X T

(38) Cllck ‘the Save bu‘tton to I~ 026 [D¥test¥230706-wsr¥ jwsr21260th
- - - N Wif (FDTD I~ 027 [D¥lest¥280705-wsr¥ s 21300t X

select a folder in the selection o (41) Click the Run button to perform continuous

. . Selected path
HLFEEELTER. window, and click the OK button. TRt calculations. After calculations are completed,
File name check the T button, and list the calculated *.otb

| ST R | | > L O vt (40) Click the Wsbch files on column A boxes (see (20) - (22)).

| | > 2 FProgram.old O Azimuth angle || |75 2010det button to open the W /e —

.
| Temp | s = 2025 dat H -
|| v e - (39) The selected " Q Retmeeider | it Wsbch window where SO T =

230701-wsr folder is mentioned in e w204t | ; S 3
| k Thickn: as L wseims daf
; 230705-wsr Selected path b 4 1 Q@ rutckess s 045 o data for continuous e tor ] e | n L :
| =i . ee] un eplace p v 0 0 msfems da
| || | =elected path box an w5 ~calculations are set.  em o maa . .

| war 2060 dat s @am ~|  2min Exit Clip (&) ‘ ﬂ 5 ﬂ P i

> T wesoft ' the files listed on the Initial 20 kT i x| [5F d||cFer—cFar——

wizr 2070 dat E Stop
Fl b wist 2075 dat | ==
e name OX are Step 0.008 ey 080 dat | | [D¥0ne APBWS soft_source¥Wse ms¥bin¥Debug¥ fwr dat | | | | % [morout [rsriout Jixeout [
L —~OFER(M) ¥ . - wist 2085 dat | A B fclC Dl Ca b e 9
FLLIANL T -DIRIM) el | generated N the folder Total number 40 |3 wizr 2090 dat ; [ 001 [DFtestEI30706 wer¥ [wsram0adat_| I I | x [werZ000ota_[ner2000ob_[wsrdi00ote [wsrt
- - — A [V 026 [D¥test¥230706-msr¥ [wsr2126dat | | | % |wsr21260ta[nsr21250th [wsr2[26ntc fwsr!

| ¥ 027 [D¥test¥2307T06-wsr¥ [msroizngat | | | *_[wsr21300ta |wer21300t [wsr2i30ate |wsri

(& Select [[P1 P2 P3 P4

& C




43. Reproduction and execution of wsb13.dat (9) Click the Copy button and

paste the content into Excel.

Let's move on to Wsb using the same structural conditions, define the light source

conditions, and perform a calculation (return of Wsb14.dat). o lams [TrnemisshRetectong absomed
. . | Retn | & | ¢ [GETABITIET | Detere |t [Coony P _ ‘
(1) Select Wsb(BPM) in Structure setting. -ﬁﬁj. " [ = sl e a
. . . T ] #bsorbed Total fAbsorbed MO1 Inflow_-z w_tz [Ahsorbed HOZ _
wdx in Structure setting is set to 0.1 SRR o TE A HRTTR = \
ploon oo cue 2o vane 1l e il i o o s 07
[ JZ wsems / \Debug / Structure setting - O X R e ( asasg):as Lo o st ic o é-ézézgai i e PO mas [—Transmissiviy
8) Click the * button on the right g7 905 ||~ Refectance
Draw 0s Exit Clear Save Open  Transfer | e | g 190 2'238 £ 04 || —e—Absorbed
. e A of the concatenated box and open | 5o =
wsems.dat Next W A . . . | '
kot ‘°“ 1210 ere © g e proesn the Edit window to view the 2| om o
- A dorta Vi . o results of the concatenation 7 T
(2) Click Next button to open the | B wbchems/Sequentil  — @ X | ' i oem
. . § v\sf(FDTD) g = 0-934 0.920 0925 0.330 0;31|g;mthcigﬁ1) 0.950 0.955 0.960
Source setting window, and set each | Remm - Swe War@CwR) | | R e = S ey R
Wb (BPM Max nebtion ! el b 7| BERETM D
parameter as shown on the below SEEEE (ERD - ’ . e ég:g 18| 0936 [3.25826-01 6.74E-01 0.00E+0
H | Lu Bee eptace |[ Ski Schedule —) nebod Tt 19 0.937 | 7.68E-01 2.32E-01 0.00E+0
(nCy:400 and Ity:]_) © ton || mpTCE ::t R;]ip Skpur Jﬂ/J e 20| 0938| 9.91E-01 9.13E-03 0.00E+D
- B i O NDﬂli.Ilg  Eng || @ Off o - P ey =0 = © fedat & [roth 1 ~oaen
Wsb_ems / \Wsems / Source setting =| an Stop | <= Sel A Add |J Sh <llefFee o fFox (10)F0r Other range than Wavelen th
th O Azimuth angh [Pt 23 1207-msb¥ [rebi35c ot (é)
Run Return Save Transfer m i{efraclirei.miex E%‘ , ¥ 001 [D¥test¥231207-msb¥ wsh;a;:«h 2 —< L * 0-935_956, CalCU|at|0n reSU |tS d IVerge
¥ 002 [D¥testé231207-wsb¥ wsh336 oth ¥ . . .
wod g (3)Check O Tk El = == T due to an exceeding multiple reflection.
. No.kb Y& wsb / Debu
General Wa ve | en gth K oeua Mem(KE) Lap(s)
Number of paths Boundary absorber width button and set | Now
ncy @ 2 wh 00 pm . le:x .
@ S each parameter (7) Click the Run buttsn =~ .|
Boundary appearence kfl - | 'z » Pth Replace [ Skip I~ A
o =1 : Exposed as the right ' to concatenate contents cm o D—u.,.... =T=1 -1 beolE
Digits of kot 0 |2 +5 Intensity type ' - E3 H H H T Eng|| © o P1 P2 P3 P4 =
graph data S acheront—] of the *.otb files listed in sop | <> | seeat [REEE 0w x|
. ity(Z1 : Goh E+hi []
Compressiviliy V5t column A boxes. S ©B__re  cp
ngaph ms n E3 :3 Coh Magnetlc T - - E— e i [ 001 |D¥test¥231207-wsb¥ / =h9350th #*
Lightproducing | 0! Wsbch_ems / Sequential - (] X : Fm Duzz«zsmmimw lzsz:::i/ : T
— L §— — et EDTD) B (0 R IR _ LD _ _
Source position layerNo. 1 | k-l (4) Click the = button to | Retwm Cave J(Webeh) TaEe (6) Click the Run button to perform continuous calculations (where
Wavelength Lam 03¢ wm register file names and | Selectedpat : -box i [ [
N M _g G . B-box is checked to p.revent a bust state due to oper_nng windows of
click the Save button to | ——— . wscnt). After calculations are completed, check the T button, and
Argument angle fi 00 deg . - wab 836 dat | (5) C||Ck the WSbCh *
o 0 Fardom select a folder in the O Nothing web93nat list the calculated *.otb files on column A boxes (see (20) - (22)).
Polarization type  kps oot "y d Lim © Warelengih ekt ' button to openthe =
Tway yoway selection window, an th O Azimuthangle | o |wshd39dat | WS bch WII’IdOW Where Mem(KB) —— Lap(s) — — Proce; et dat [&d
spreadwiath w0 20 w0 12 gm|Click the OK button o (Q Refractve index || 0001 15 ‘ = 12 sy ER
G o (L . No. km wsb343 dat i s I o i}
Rim intensity xrm 11 yrm 0.0 tl O Thickness wsb343 dat data for continuous LT ——— i 3
(EV kb wsh944 dat | | t t Lag Beep Pth Replace || Skip ¥ S‘ﬁ‘"“"'“n i i
Shift length sx0 0.0 0 00 pm B 1 wb845 dat | Calculations are set . & am|| C on : : = = e i
wsh346 dat - Eng o 0 min __Exit Cp o | R = & frat o [
Defocus dhe 2 wm Il 0355 um | or | © | suet [RERE] a0 x| [SF || P cFr—
Aperture type kap Step 0001 u | | msnh Source¥ s ms¥oin¥ Debug¥ wsn:a; I — I7| — r| —— ] x wsh:utﬂ |wsl:n:t |u<z:utt |ny(in
L= — || Total number |12 |2 | e — e
S | ;m D¥\es\¥231207 et web337dat T T e I e e e




44, Reproduction and execution of wsfO7.dat

Let's move on to Wsf using the same structural conditions, define the light source
conditions, and perform a calculation using frequency analysis (return of Wsf07.dat).

(1) Select Wsf(FDTD) in Structure setting.

wdx in Structure setting is setto 0.1

wsf_ems / \Wsems / Source setting

(5) Place the pointer |

g over Result file box to

-
. 8l Info_Input/output

' @Tﬂb Draw

flow_f.out : Fourier-transform intensity of flow_t.out, which

. shows frequency (wavelength) characteristics. Output in

M wisems [ \Debug / Structure setting - ] X d it d d b| | case of pulse oscillation (kpls>0) and spectrum box
Draw 0s Exit Clear Save  Open  Transfer e e Sates il ety elxps?l | afn oubIe | chiecked The e can be displayed by Wsmat.
—————@sf (FDTD wsf dat clic OW— 'OUt' Lamda_{mic) Anp_Source Amp_B_-x Amp_B_+x
wsems.dat { R = || o xz equence 9.200000E-01  4.02023LE+02  0.00000BE¥00  0.00000DEF00
o Oxz Wi A) : (o] 8
nk dat w1 (BEM sLout 9.204000E-01  4.024284E+02  0.000000E+00  0.000000E+00
— Amalveisd imtorial cottime ey VRGPV || wsfl.out Excitation 9.208000E-01  4.028078E+02  0.000000E+DD  0.000D00E+0D
— i_Xy_tout Excitati 9.212000E-01  4.031783E+02  0.0000QOE+00  0.0000D0DE+0D
Wsf_ems / \Wsems / Source setting - | i xz_tom :Off ||| Excitation type kpls 320E000E-01  4.035408E+02  0.000D00E+D0  0.00D00OE+DD
. Py :0n ——— -
(2) C|ICk Next bUttOﬂ 10 open vz tout ;?.gr&s'an e AOFEIANNAE-01 4 NERARAFHNE  N_NONONAE+AN 0L OAOANAF+ON
— TS the Source setting window e D=2 on 2auie :
wf dat .—. i 10 |& f
: g : Cxzout 3:sin d-pulse 6) Check the Tab button, click the
T L eanence and set each parameter as Lyzan 25 S me e oo
Tanas = b : gin-modulated G-pulze HI
(43 out
Gener_ o (F—— shown on the left 259 @y | peak postionte 5000 pm Copy button, and paste it into Excel.
N - Dy DA s e
Granhic | sk [10 (2|7 5SS ER B 00 || e R— A B C D E F G
—0. L VZ. =1: Lua IFECTION E—EXCITE o
PML number Ip 10 |2 ;iéTdI?f;g:'i?aIG—pulse = 2045 ont — =3 Dual direction H-sxcited 1 |Lamda_(mAmp_Source Amp_B_-z Amp_B_+z Transmitted Reflected Absorbed
Boundary type = 5 : sin-modulsted Grpulse zl35om e itation [o7 = 2 | 9.20E-01  4.02E+02 4.04E+02 2.39E-02  5.94E-05 1.01E-+00 -5.92E-03
DL P®Y | Peak positiontw 6000 pm (3) You can run the program || 22500 g, | Extitation =0 On sy-plane
=0 PML .. SR — osed A .. - .| + .| + . - . - B + -4, -
=0 L tar.ou R N yempans 3 | 9.20E-01 4.02E402 4.03E402  3.10E-02 7.70E-05 1.00E400 -9.93E-04
Emission type kdip as itis b t |et's tr the 360far.out kdr [=2 : On xz-plane
et Sngle direction » U y [ — +1+5| propagation distance 4 921E-01 4.03E+02 4.01E+02 305602 T7.56E-05 9.96E-01 4.38E-03
0890 <1[|=1: Dual direction E-sxcited : : I 5
mdu_::]'mmce - Dual dirsction H-exoited auto-termination. Set flow_tout byriing|| dot 4000000 pm 5| 921F-m amaFan amiFane 297Fn? S RIFLNR @ OAF-AT R 11F-N2
=0 Hi Excitation (=11 O xy—pl ' _ M o [ :
k0 surface || On y2-plane kstp=1 and md2=-4. 6|92
.. = kdr |=2 : On xz—plane . 7| 92
Digt o ot 1 2115 prgaguion disene (4) Click the Run button. e
= - . 8 | 9.2 Sf, Pulse
oy 17 EROE| 0 SRR — _ At the start of calculation, oloz 08
i Electri E i . 2
|23 eemerc | ™! e B e B the xz cross-section of the P —e—Transmitted
Light-producing o — ez (BT . . . . . . . g 06 —e—Reflected
Seurce positionIayer No, 1 [2] ki1 EmD Rewm  swe  Tmster | |ight jntensity distribution is el Absorbed
Waselength Lam 0840 ::ig:’l ‘ Ox Sequence plotted vt E <1 . 12| 9.2« E s
Azimuth angle th 000 deg General Fxci sooEes Distance  2.94E42 A 13| 9.2: .
Argumentangle  fi 000  deg Auto It (=0 (ff ||| Excitation type lkpls ] 4] 9.2t
Polarization angle gm (000  deg termination(=1 - On J) _? 8\/\1‘ | e —— t ——+ 15| 9.2 0.2
x-way y-way Gravhie 4 Tokp[10 (3|12 5 RSN E0S G908 Ty ety 2
3 . P Zisranulee 100E+0 terminate 16| 9.2¢
pread width  wx0 3000 pm  wy0 2000 pm PML number Ip (10 5|/ 3 i-differential G-pulse L at 10_4 () 17| o 0.0
Rim intensity xrm 1.00 yrm 100 Boundary type = b : sin-modulated G-pulse R = 5 T » i . -
) : : cpLix clp®) y —— - 2 05920 0925 0930 0935 0940 0945 0.950 0.955 0.960
Shiftlength sx0 0000 pm 50 0000 pm 05 FML| [0 paal] || ek position f B000 pm e Ay Sowee_oauE10 w43 § 0 18| 9.2 Wave length (um)
Spreadmode  kpx [0 12 ky [0 12 =1: PEG| |=1: PEG F‘U"“S“m“?'kdlp e : N
= Z = Ci t =0 : Single direction . .
Scattering field — Far field Spectram — index T 190 _<1/|1 : Dual drection E-sxcited (7) Normalize Amp_B_-z and Amp_B_+z by
[0 On kset [0 On kff [ On krm Boundary ill’]"‘il-l'ﬂl'-‘f-' L 0 gion Eergy  LT9E 46943 -2 . ..
xlayer mumber | Diision nomber | Division number e B rtee [0 On oretane = === Amp_Source to get reflectance and transmissivity and
- - - HKPOEE » =1 . —_ OO+ .
ke [ ||aff [0 S e 100 [6 Digitsof 10 12115 gy s g add both and subtract from 1 to get absorption
y-layer number | Initial angle Lam_range graph data x Propagation distance 4
B3] flar t0icaey || Hem Intensity |21 | oy e | 40 A0 h == ’ coefficient. The accuracy increases as the propagation
z-layer number || Argument i Sl type ity |=2: Electric || nd1 |10 d . 0 i i
L [2052] ||6f 000 deg||rm2 0960 m =3 : Magnetic|| " e x-axis distance (Dlstance).




45. Reproduction and execution of wsflb.dat (1)
With the goal of creating wsflb.dat with a complex stacked

structure, set the structural conditions, define the light source A ;
conditions, and run the calculation. . =
2 0.00¢ 4275
! U Wisems /\Debug / Structure setting - [m] X e S !
. | s O ¥samples¥Wsems data.xlsx
Draw Exit Clear Save Open  Transfer |
vz () xy : n, b | . :
Hl ﬂat . : d = Wb (BEM) wsems._dat - Structural imformation data.
isd Material setting (km) ———————— | | Draw 0s Exit Clear Save  Open Transfer
i % Nams %o o Lo wdx(um)  wdylum)  dwylum)  dz(um) Wsf (FDID)
e 7 i 1.0 0.0 0.04 0.04 i = - .
— Ta205 1 100 # stalum) sty {um) csx(um) oy um) | mkd ‘ Oxz ‘O Eng © Jpn | Next |Wsr(RCWA)
2 : 0.0 0.0 0.0 0.0 -dat Wsb (BEM)
A L kT # ga}gz kE lala Dalﬁ Da]ﬂ{ — Analysis domai Material setting (km) ——— ——————
=al . . . T B
2 Ta20s 1 1.0 1.0 1.0 . ity -Ei02 Dl _O__th5 ) Em
ect nan 10 v | # kr a* ki kt ps(deg) pxfund  prlum) (5) ClICk the Save wix 110 pm «— é 'I'SESE ? %3
. < 1t 14 1800 1.50 1.50 0.500 . . Ex a :
A= [ #kE ko kr kK mider) iy wiam)  wx  puyutton. The additional || vwidth . Ta208 A
O Abbe ab 00 1 2 0 0 1 6.00  0.000° 0.00 vy 08 pm nl.dat
2 2 0 0 1 .00 0.000 0.00 : o .
it ko =0 : Off E 2 il il 1 0.00 0,000 0.00 pal’tS are a||gned and | x;y-grid interval Virect man 10 \
=1:On 4 2 0 0 1 0.00  0.000 0.00 . . K ak 00
: s oz 10 1 ow onmw rmo o reflected in the lists dxy 004 pm | x
Base layer setting (kb) B H ] ] 1 0.0o 0.000  0.00 | e Abbe ab 0
position / Intensity # kb k1 kn ke ik ki # 7 Z 0 0 1 0.00 0.000  10.00 Of the Base |ayel’ and | interval
D:Nothlng -5 0 = &p.m
O 1 |=1: On layer . £ Foreground.
e jm =2 {Upper zurface) i i — Shift diti Base layer setting (kh)
it - [z (Lower surface) || & 50 Overall structure | Source position /Intensiy | [# kb k1 kn ke Bkt &
sty 0000 pm | a m|l 2| -5 x-shift T Tothe o0
Cross sectionview | - S (4) Drag and paste the xls tx 00 g | K|SOnler e 00
. oshift =3 0L face) || A I
(1) Select Wsf(FDTD) in Structure data B to the — position. P | g o srtce 3
. . ) y 0 el
c‘r\n . N ~ = [l
setting, and set Domain, Material and [ o mpuyoutort . o« s 3| | ‘
Base layer as above. - e 00 1
{ T - B m
a5 Info_Input/output - a X | wsems.dat - Structural information data. sy 00 pm !
. ; . . [ dxtun)  wdy(an)  deyCun)  dz(um)
(2) Double-click Copy 0 Tab save R . -
. | . . * 1 1
wsems.dat in TEICRT S SIS R In AT | ¥k (O R R | i
: | A T A A n
Result file box. g ) ) gl gt 2 Tes 1 L. 0.0 0.0 .
"R g e e iy H W e g g0 g e | 00 3
[wkm Name ko Can “ab ak # kf km  kr kd  kt pefdes)  prlumd  mwlumd w0 ke Reverse | vperiod py 0000 um g
S LT I T, [ ;
* g k MR e gﬁ(um) 1 éﬁ(um) 0.500 P o i 0 uuéi b0 ;;Eﬁitéttaiggular _____ 3
wkf ko ke kd kb pslles)  mxlum)  melum) o i T 1 Tl T T 3 Hevaeon top/by | || xohift sx 0000 pm ]
# kb k1 km kp tk kf # # # # # 2 0 1 0 0040 2 ] 5 - Diamond
Lo 10 0.5 0 0 3 u 1 u b.040 3 I B Trismeulsr 1st- ||° 0 - MO g
g é f g uuﬁi g g | g g % g g gig g g 7 Triangular 2nd- i
> (3)Dragandpaste } ¢ 1§ g | { pn i N g
B 0 1 0 0F 0 0 xls data A to the

Restriction setting (kr) |

position of arrow —. P ] W WE K psldez) |




46. Reproduction and execution of wsflb.dat (2)

| & wisems /\Debug / Structure setting

Wsf_ems / \Wsemg n
. 0s Exit Clear Save Open Transfer = Return Save (8) By C!lelng the .Run button, .
wamsd | Q x — Ohgohﬂ War (RCWA) | — calculation of Wsf is performed with
nk.dat = - y | wzf. S .
e Material seting (k) D \sfom_“o’“—‘ edtience appearance of a Dos window. At the
General Excitation I H H
(7) Click the Next sutn g (0701 | Exchnton e same time, th_e CaIC_uIatlor_1 sta_tus_and_ the
(6) Click the Draw tecontaatien |- L 1| AN xz cross-section of intensity distribution
button to draw the button to open the " perioa WP 10 51]|- 2. s e are drawn by Wsmnt and Wscnt.
ton of Source setting window, | PMausber 1o 1053 /-4 Siteentil o-puise
Xz cross-section o Boundary type = 5 sirmodulated Gopulse
the structure and set each parameter | dr@x de®y | pesicposition w0
' as shown on the right. Emission type kdip
Courant =0: Sinele direction )
B ems ot ~ o x indey T8 099 <1|/|=1: Dual direction E-excited
P =2 : Dual direction H-excited e - o
Excitation [=p . = .
max 2.0006+0 I?&l:u: :? : 8: ;;’_Dp:::: i Distance  LOOE+2 A <
min 1.000e+0 Tdr (=2 : On xz-plane max 4.810e+0
e min 0.000e+0
. |=0: Poynting pm ooen 0 i 3599 TP E R R LTI, TTLLLL
Intensity |- . pejy 1 00E+0 Stability 4294 !
4 type ity |=3: Electri 2[5 3
T =3:M:;nrelfic nd2 00050 [ 4
Light-producing —————
2 Source position layer No. |2 |3 kI=1 oEes 259E16 » /
@ fazeleaztii I'nl'm 00040 [
?'f 0 Azimuth angle th 00 deg | )
N Argument angle fi 00 deg 2057 | ‘\Regi‘“ E':"“ e e E 0
5 I Polarizationangle gm 900  deg - T R me
T-way y-way ! i -2
Spread width wx0 05 pm Wyl 18 pm 988E+40 ‘h‘pm_l‘:n, ‘475“ __ 3500
-4 Rim intensity xrm 10 yrm 00 A A
0.00E+0 t -4
Shift length sx0 -54 pm syl 00 pm ]
-6 ; ; ; = Spread mode kpx 0 |2 kpy I 2 -
42 x-aoxis z 4 Scattering field — Far field — — Spectrum — M > o 4
O On kset ||0On kff O On km w-axis
— x-layer number || Division nomber || Division number
It 202 off (90 k& nrm | 100 &
y-layer number || Initial angle Lam_range
Iy 20 2| || thf -1800 deg || from
z-layer number Argument mltn 092 pm
Iz 20 |3 || fif 00  deg||rm2 035 pm




47. How to summarize output results (1)

Let's calculate material absorption
and inflow/outflow light amount from
the material surfaces as an example _ 6 st/ Detug

H H H a5l Webch J'fé tial - ] X em| ap(s) — — Process
of wsb_9.dat. By assigning a different | = "7/ _ } N o) L) 7 7 Brocess — oot
. . Return  Save Wsf (FDTD) Max 193276 6 L 40 ||ebisn
material number to the same material, Ve Rowa) Last 172 s e |l
. Selected path e | L% Ticut||rebiiet
the detected light amount can be logo o Beep  Rm | pm | Repce [[sp | [ Sqedle ) T T oy
. . * Jpn || © On . 3 min - i _ wsb39oth
output separately. However, since the // Xile name ‘ - gl oo | Zmm st | aw | O | |4|s|]|FEEE | oe—m—
_ O Nothing Fonlayt | Stap | <= Select ‘l'rl P2 B3 (1:4‘ aad |ﬂ R e
material number exceeds 3, product Lan ) Wavelength <bi2ds ; - :
i i i i A \simuth angle @ meblida A C B ©c © D
reg|8tratlo nis requl red' an () Refractive index xiﬁggﬂﬁ | | I 001 [DHesWaaTT05-net% eI ®
Nodm[ -] xigggg:: { T 026 [D¥test230700-msb® e 250t *
H tk Thickness sl = | T 027 |D¥test¥230708-wsb wsh26oth *
(1) SeleCt a flle (WSb—9dat) No. kb 4 wsg?gga: | | z; Driétest¥230708-wsb¥ wsh27 oth ®
from Transfer button in ximéggi : [~ 029 [D¥tect2a0708-nsbe eb28otb x|
. " weh13da |
both windows of Structure Initial (000 deg sblide _
setting and Source setting. I G st 10 ; (5) After calculations are completed, check the T
TmRer = wip 18 st | b * H H
o . utton, select *.otb as the file pattern, and list the
visb-ems/sems /soucesetns W @ \ ] resulting files of *.otb on cqurrFl)n A boxes
S e (3)Click the Save_butjton, create
—— H _ - and select a destination path, - - - -
wsb.out Oszyz‘ ' (2)C| kS . ¥ wsb / Debug
— | ICK Sequence and click the Wsbch button. MoKy — Lap() — — Process — o
Numberofpaths  Bomnanryabsomerwienn | DUTtON, select Azimuth 1 . N 196 P (Rt | e
ney [1 [ wh o 0500 . s Wshch il — m| X Max b
Bmuu; : - - - | angle button N the | Wsbd _msequntla W Last 192772 3 E xz;ﬁﬁgat
Aryappeazeite =1 Expose . . Wsf (FDTD ’—‘ g cut | |15t
Digits of kot 0 |2 +s] fmimi:lvh'pe Sequentlal WIndOW! Return @@ Wsr Eggwii) (‘L_I]lg . Beep Run | 150 Lopoe | L0 r Sd”md;’l] ! i u—r Freut 32355'2'“5‘
aph data = — B Wshb (B + Jpn On . . | 1 - wst_ems dat
Cgrwph ;]m " ;Sglg"gﬁgggp‘w set each parameter as Hh (BEM) | M [ Zma Exit Clip v | ] o || =
ompressipiity — |=2: Gah. Electric, . Htest — i . -
of graph mshzh = |=3: Coh. Magnetic fo||OWS1 and C||Ck = T ‘ :> | Exe Stop <= Select l:} :’; (1:3 (l:d‘ Add |ﬂ Sl -|||rFe= ot
ight-producing . - o R [D¥0ne APBWS soft source¥Wse ms¥bin¥Debue¥ wsbadat [ [ [ | % [webout Clwsblout ) JwsbZout
PR = T button. 40 file names O Nothing meb0ldat | . s m wils ®oE s = =
. ; | z X =
Warclength weim | are registered on the |1 o Wedesh weiias  (4)Click the Run button | 2 o e v e [ttt YETO, ittt
SRS -_E= list box S ufgle it mggéﬂ:: i he Wsbch wind g o D-¥t:t¥zsuws—zzb¥ :zbzau:t i zzbzsit: :zbzsitb :zbzaitz
Argument angle fi 000 deg 1S ' M Rﬁl;:nmremdﬂ b0 dat in the sbch window | 3:::; D;¥test¥230?08—wsh¥ ebi27 dat ¥ |wsbotota  \wsboroth | |wsborote
Polarization type kps & (E?'l‘:itlmlss:| KEE%&EZE to perfOI’m continuous ’Ifozp g-zteswsums—wsw wsbi20 dat % [wsb28ota  NusblBoty/  fwsb2Batc
} wygl E] . . I nan D¥test¥230708-web¥ wisb20 dat w lwsb29ota el Lefh wzb 20 ot
Spread width vx0 1500 wy0 1600 R meb 1aat calculations (in the . _
ERe i Bl e "SRR Case of recalculation The amounts of light detected for each material number are
y L y Initial 000 = E) y . . .
Shiftlengih 5x0 0000 0 0000 ym B el heck the Skip box). listed in the output file wsbl.out of wsb.exe (see “How to
Def: dfe 0000 pm Step 10 deg wsh 1Bt unchec € Ip DOX).
focus e . — "
poecre kA B Total number (4013 bt use wsbh" on the HP). In the above wsbch setup, the output
2 actr { - . g
results are also stored in the *.otb file in column b.



48. How to summarize output results (2) T

an

1 31N\ 1.0o00
. — « -8i .
(6) Click the Run button to concatenate the < 0(Vacuum) SN TR
N . .
.otb files in column A boxes. . v
— . I N 11 -~ 2(-Si02) = <
3 wsh / Debug . -
—— Mem(KB) Lap(s) — — Process lwebllatt 1 (SI) :uu_uoff
:10“ 0 0 L Efiexc l—oB EEES%?E“J y o
Max L o ‘
rL;g - Beep  Rmun | P | Replace [[siap | [ Sepedrie T T et fnabteon ) Outflow_-z: Light amount inflowing from the
* Jpn On . == » - | - % I\IJ é}\y ) . -
- eell o on 2 Ext | cip o | R S on ) 3( §z side surface (vertical component)
Stop | <=> Select E;__l 5;2 ([_:3 £4‘ Add |ﬁ s H e 0 [fout j
|D¥test¥230?08-wsb¥ |wsbﬂﬂcmb ‘ i‘ UL?
| A B e D B - .
[ 001 [D¥test¥230708-wsb¥ wsbil ot X A /L ﬂ Absorbed ||ght amount
I v 026 |D¥test¥230708-wsb¥ wsb2both * U Z
| ¥ 027 [D¥test¥230708 wsh¥ wsh26 th %
| ¥ 028 [D¥test¥230705-wsh¥ wsb27 oth * N )]
(7) Click the * button to the -1 0 1 Outflow_+z : Light amount outflowing from
right of the concatenated box x-axis the +z side surface (vertical component)

to open the Edit window 1(s) 2(-Si02) 3(si) Wscnt window (upside down)

W kit
| Return | | ¢ [Lest Modied: 3033710713 103013 O| ~

Data Size : 6,724 bytes Read/Mite 2B_Space ||0

| v | & |[P¥test¥250703-wsb¥ K /_w*'ﬂﬂcntb ++ | Tab/Space |

elp (8) Click the Copy button and
[rsb -] paste the content into Excel.

Print | Replace

{| Transmitted Beflected Bbszorbed Total fabzorbefl M0L) Inflow -z Ouiflow +z Fibsorbed M02 ) Inflow_-z Outflow_+z|/dbzorbed M0O2 ) Inflow -z Outflow +o
3.8278E-01 0.0000E+D0 1.ODI4E-01 4.8293E-01 | 3.5500E=0/ 3.4930E-01 5.4346E-0% | 6.573 4.2441E701  0.0000E¥00|  3.43908-00/ 3.0836E=01 4.5730E-0 A B c B E F G H
2.8298E-01 0.0000E+D0 1.0DOSE-01 4.8301E-01 | 3.5483E-01 5.4953E-01 E.4306E-02 | 6.5727E-01 4.2441E-01 0.0000E+00| 3.4953E-01 5.0814E-01 4.5743E-03
3.8311E-01 0.0000E+D0 9.9739E-02 4.8285E-01 | 3.5922E-01 3.4838E-01 5.4125E-02 | 6.5712E-01 4.2398E-01 0.0000E+Q0| 3.4838E-01 3.0729E-01 4.5615E-03 1 [Thesta |Absorbed Inflow_-z Outflow_+
2.8322E-01 0.0000E+00 9.9241E-02 4.8246E-01 | 3.5085E-01 5.4650E-01 5.3%47E-02 | 6.5698E-01 4.2306E-01 0.0000E+00| 3.4650E-01 5.0591E-01 4.5394E-03 . N _
5.8345E-01 D.00DOE+DD  9.3558E-02 4.3200E-01 | 3.4761E-01 3.43ME-01 5.3446E-02 | 6.56TVE-01 4.2192E-01 0.000DE+00|  3.4334E-01 3.0333E-01 4.5112E-03 2 0f 3.5501E-01 3.50E-01 5.43E-02
2.8358E-01 0.0000E+D0 9.7EPSE-02 4.8127E-01 | 3.4338E-01 2.4061E-01 5.2988E-02 | §.5655E-01 4.2027E-01 0.0000E+00| 3.4081E-01 5.0044E-01 4.4713E-03 = 1| 3.54636-01 3.50E-01 5.43E-02
| 3.9358E-01 0.0000E+00 9.6BBSE-02 4.B024E-01 | 3.3939E-01 3.36G6E-01 5.2408E-02 | 6.5630E-01 4.1B25E-01 0.0000E+00( 3.3666E-01 2.9937E-01 4.4255E-02 - - g -
2.8358E-01 0.0000E+D0 9.5404E-02 4.7998E-01 | 3.3267E-01 2.321BE-01 E.1G80E-02 | 6.5605E-01 4.1593E-01 0.0000E+00| 3.3205E-01 2.9481E-01 4.3724E-03 4 2| 3.5322E-01 3.48E-01 5.41E-02
| 3.8342E-01 0.0000E+00 9.4037E-02 4.7746E-01 | 3.2615E-01 3.270SE-01 5.0926E-02 | 6.5577E-01 4.1313E-01 0.0000E+00|  3.2705E-01 2.9077E-01 4.3110E-03
| 3.8304E-01 0.0000E+00 9.2514E-02 4.7566E-01 | 9.1899E-01 2.2149E-01 5.0078E-02 | 6.5561E-01 4.0990E-01 0.0000E+00| 5.3149E-01 2.9627E-01 4.2437E-03 5 3| 3.5085E-01 3.47E-01 5.38E-02
3.8240E-01 0.0000E+D0 9.0896E-02 4.7330E-01 | 2.1131E-01 3.1546E-01 4.9180E-02 | 6.5526E-01 4.0832E-01 0.0000E+00| 3.1546E-01 2.8134E-01 4.171KE-03 - - ; _
.8150E-01 0.0000E+D0 8.9134E-02 4.7064E-01 | 3.0311E-01 2.0910E-01 4.8207E-02 | €.5504E-01 4.0232E-01 0.0000E+00| 2.0910E-01 2.7B0EE-01 4.092E-03 6 4] 34761E-01 3.44E-01 5.34E-02
3.8024E-01 0.0000E+D0 6.7301E-02 4.675SE-01 | 2.3431E-01 3.0237E-01 4.7193E-02 | 6.5484E-01 3.9768E-01 0.0000E+00|  3.0237E-01 2.7040E-01 4.0103E-03 = 5| 34338501 3.41F-01 5.308-02
3.7958E-01 0.0000E+D0 6.5434E-02 4.6403E-01 | 2.8539E-01 2.9543E-01 4.6194E-02 | 6.5473E-01 $.9292E-01 0.0000E+00| 2.9543E-01 2.G448E-01 3.9340E-03 g g "
3.7664E-01 0.0000E+D0 6.3426E-02 4.600EE-01 | 2.7616E-01 2.8833E-01 4.5073E-02 | 6.5462E-01 3.8757E-01 0.0000E+00| 2.8833E-01 2.5838E-01 3.8353E-02 3 6| 3.3839E-01 3.37E-01 5.24E-02
3.7403E-01 0.0000E+00 8.1367E-02 4.E541E-01 | 2.8679E-01 2.9104E-01 4.3943E-02 | 6.5452E-01 $.8074E-01 0.0000E+00| 2.8104E-01 2.5207E-01 3.7P438E-02 = =75
5.7001E-01 0.0000E+D0 7.9266E-02 4.5037E-01 | 2.5720E-01 2.7360E-01 4.2793E-02 | 6.5440E-01 3.7551E-01 0.0000E+Q0| 2.7360E-01 2.4561E-01 3.6468E-02 9 e - beorbod
3.6754E-01 0.0000E+00 7.7131E-02 4.4467E-01 | 2.4762E-01 2.6607E-01 4.1627E-02 | 6.5421E-01 $.689SE-01 0.0000E+00| 2.BG0TE-01 2.3900E-01 3.5504E-03 , —=—Absorbe
3.6369E-01 0.0000E+D0 7.4953E-02 4.3964E-01 | 2.3792E-01 2.5861E-01 4.0398E-02 | 6.5397E-01 3.6212E-01 0.0000E+00| 2.5861E-01 2.3237E-01 3.4555E-03 10 8 = 035 ——Inflow -z
2.5938E-01 0.0000E+00 7.2774E-02 4.3213E-01 | 2.2937E-01 2.5107E-01 3.9207E-02 | 6.5367E-01 $.5501E-01 0.0000E+00| 2.510TE-01 2.2667E-01 3.3567E-02 1 q : -
3.5450E-01 0.0000E+D0 7.0B0SE-02 4.3511E-01 | 2.1993E-01 2.4363E-01 3.8025E-02 | 6.5326E-01 3.4750E-01 0.0000E+00| 2.4383E-01 2.1301E-01 3.2560E-03 : 020 ——Qutflow_+z
3.4910E-01 0.0000E+D0 6.9482E-02 4.1758E-01 | 2.0982E-01 2.3618E-01 3.6972E-02 | 6.5277E-01 $.3967E-01 0.0000E+00| 2.361%E-01 2.1231E-01 3.1G10E-03 12 10 -
3.4330E-01 0.0000E+D0 6.6354E-02 4.0966E-01 | 2.0050E-01 2.2881E-01 3.5721E-02 | 6.5211E-01 3.3162E-01 0.0000E+00| 2.2881E-01 2.0571E-01 3.0633E-02 .
2.3713E-01 0.0000E+D0 6.4239E-02 4.0137E-01 | 1.81B9E-01 2.2150E-01 3.4677E-02 | 6.5133E-01 $.234BE-01 0.0000E+00| 2.2(50E-01 1.9915E-01 2.9862E-02 13 11 I >o025
3.3066E-01 0.0000E+D0 6.2168E-02 3.9283E-01 | 1.8301E-01 2.1439E-01 3.3453E-02 | 6.5032E-01 3.1519E-01 0.0000E+00| 2.1439E-01 1.3275E-01 2.87LRE-02 0 2z e
2.2362E-01 0.0000E+D0 §.0167E-02 3.8378E-01 | 1.7BIE-01 2.0723E-01 3.2414E-02 | 6.4943E-01 $.0855E-01 0.0000E+00| 2.0723E-01 1.9€31E-01 2.7753E-03 £ 8 o020
3.1652E-01 0.0000E+D0 5.8107E-02 3.7463E-01 | 1.6642E-01 2.0036E-01 3.1267E-02 | 6.4622E-01 2.9803E-01 0.0000E+Q0| 2.0036E-01 1.8014E-01 2.6840E-03 15 13 : 0
2.0908E-01 0.0000E+D0 5.6138E-02 3.6523E-01 | 1.59B9E-01 1.9360E-01 32.0233E-02 | 6.4883E-01 2.9941E-01 0.0000E+00| 1.9380E-01 1.7410E-01 2.5908E-02 =
5.0134E-01 0.0000E+D0 5.4183E-02 $.5553E-01 | 1.5121E-01 1.8697E-01 £.9193E-0% | 6.4530E-01 2.8066E-01 0.0000E+Q0| 1.8697E-01 1.BG1SE-01 %.4390E-03 16 14 ¢ W 015
2.9340E-01 0.0000E+D0 5.2285E-02 3.4567E-01 | 1.4404E-01 1.9057E-01 2.8123E-02 | 6.4364E-01 2.7184E-01 0.0000E+00| 1.8057E-01 1.G240E-01 2.4135E-02 - —
2.8525E-01 0.0000E+D0 5.0448E-02 3.3563E-01 | 1.3707E-01 1.7424E-01 2.7025E-02 | 6.4176E-01 2.6303E-01 0.0000E+00| 1.7424E-01 1.5672E-01 £.3324E-03 17 15 ¢ 010
2.7688E-01 0.0000E+D0 4.9813E-02 $.2550E-01 | 1.30B7E-01 1.6B11E-01 2.6133E-02 | §.3982E-01 2.5413E-01 0.0000E+00| 1.BS11E-01 1.5120E-01 2.2480E-02 18 16 - :
2.6851E-01 0.0000E+D0 4.6848E-02 $.1536E-01 | 1.2426E-01 1.6210E-01 £.5157E-02 | 6.3743E-01 2.4531E-01 0.0000E+00| 1.B210E-01 1.4580E-01 %.1691E-03 & :
2.5998E-01 0.0000E+D0 4.5113E-02 $.0507E-01 | 1.1817E-01 1.561EE-01 2.4341E-02 | §.3521E-01 2.3849E-01 0.0000E+00| 1.5G1EE-01 1.4050E-01 2.0871E-02 19 17 0.05 W
2.5159E-01 0.0000E+D0 4.3395E-02 2.9498E-01 | 1.1247E-01 1.5060E-01 £.3273E-02 | 6.3251E-01 2.2790E-01 0.0000E+Q0| 1.50B0E-01 1.3550E-01 %.011RE-03
2.4302E-01 0.0000E+D0 4.1743E-03 2.847€E-01 | 1.0893E-01 1.4502E-01 2.2384E-02 | 6.2962E-01 2.1934E-01 0.0000E+00| 1.4503E-01 1.3043E-01 1.9358E-02 20 18 0.00
2.3458E-01 0.0000E+D0 4.0036E-02 2.74TIE-01 | 1.0188E-01 1.3962E-01 £.1518E-02 | 6.2656E-01 2.1100E-01 0.0000E+Q0| 1.3962E-01 1.2552E-01 1.8B20E-03
2.2628E-01 0.0000E+D0 5.8567E-03 2.B487E-01 | 9.6711E-02 1.3442E-01 2.0885E-02 | §.2339E-01 2.0297E-01 0.0000E+00| 1.3443E-01 1.2081E-01 1.7902E-02 21 19 0 5 o 15 0 25 30 35 40
2.1806E-01 0.0000E+D0 5.7081E-02 2.5513E-01 | 9.1993E-02 1.2931E-01 1.9902E-0% | 6.1969E-01 1.9496E-01 0.0000E+00| 1.2981E-01 1.1613E-01 1.7158E-03 o 20 Incident angle (deg.)
2.1000E-01 0.0000E+D0 5.557SE-02 2.4557E-01 | %.7539E-02 1.3442E-01 1.9084E-02 | 6.1566E-01 1.8729E-01 0.0000E+00| 1.3443E-01 1.1171E-01 1.B494E-02 ==




49. How to perform parallel calculations

> PC » RYUI-h (D) » Ws_soft »

Al » PC » RUa—fi (D) > Ws_ soft

AL Wsems.exe - Z3-khvh 25 -

7 Readme.txt 1 :

174 Readme. M wsems.exe - ya-khyk
Weems T4 Readme.txt

Thér

Samples (1) Create a folder Wsems1 Wsems1
Install and copy all the contents of Wsems
the folder Wsems. Samples

Install

—

(2) Create a shortcut for
Wsems.exe in the
Wsems1 folder, rename it
Wsems.exe shortcutl,
and move it to the upper
level (under the folder
Ws_soft).

» PC » MYI-L (D) > Ws_soft

I

1
¥ wsems.exe - Sa-Fhy R
M wsems.exe - 3-Fhyk
E Readme.txt

Wsems1

Wsems

Samples

Install

Wsems.exe is prohibited from double-launch of the same file to prevent
malfunction, but if stored in a different directory, it can be launched.

In the above settings of (1) and (2), Wsems.exe called by "Wsems.exe
shortcut" and "Wsems.exe shortcut 1" and the programs generated
from them can be processed in parallel without interference.




50. Bringing a hide window to front

A parent (or child) window, which hides

behind other windows, is brought to

front by double-clicking at blank

portions of its child (or parent) window . Brought to front

Brought to front by double-clicking by double-clicking

5 — e — _— — Brou ht to .I:ro nt Wsb_ems /\Wsems / Source setting ﬂ o) Wsbch_ems / Sequential = [m] X
sl Wsems /\Debug / sub.dat setting Wsems / \Wsems / Structure setting — a X g | —
- b d bl | k Run Return Save | Return Save Wshch &zfgg?g)
‘ Return Clear  Save  Open  Draw | Draw  ss¢s | Exit | Clear Save Open Transfer patE i y aouble-Clic Iﬂg e dat w ( | Wsb (BPM)
| | sub e, 29 P Lt s wsems.dat ‘ webou il = A
- 1 Po0z  -1.0% -1.85 - ‘ Oxx Oy Oxy1 & ‘ Eng O J, |
4-points (x1 y1 x2 v2 x3 y3 x4 v4) ear 1.5 1.5 nk.dat e Ofne O Tm General e
- 1.9 3l  Analysis domain Material setting (km) Number of paths Boundary absorber width =ame
-18 -1.335 x-width Internal #dm_ #  Hame ko an ney 112 wh 0500 pm | © Nothing
LT in e 20 R SR A ' | Lam O Walaga
0.0700 -0.0338 il <)z S0z 1 1.4800 ary appearence kfl |
0.0338 -0.0700 y-width e N si1 1.0000 - || @ O Azimuthangle |
o.0m0 p.amo wy 2000 pm | 0 D‘g‘:‘p‘]’l‘hllmu 2 +5 nln;m:tytwe an () Refractive index
. . ) v =0 : Incoherent
v D-iaa oo || xy-grid interval Direct n an 10 =TTy ity | =1 Coherent E+M . No.km[ -
-n"n7nn -0 nnn; ] kak 00 Y = =2: Goh. Electric 3 Thickness
g ’ L I Brought to front ofgraph 5 [0 2] |0 Cib e Nokb s
it Abbe ab 0] . e ‘
_ [For o b d b H i Lig |
Brought to front by double-clicking el B y double-clicking || swcpesmmerse. ¢+t I
— Shift conditi Baselayersetting(kb) el slly i G Step 10 deg
Overall structure | Source position / Intensity # kb kI km kp thk  kf Ll Azimuth angle th 000 deg Total ber 102
g i _ : =iE 1 0 0 0 0200 0 0 number -
a5l Wsems /\Debug / nk.dat setting o X/ }L::ﬁuuw U:gﬁtmcgr - T S SR 1 S S Argument angle fi000 deg |
s pm S f £ 0 0 0 000 % 0 o .
Return Clear  Save  Open & vshift R et ||y IR Polarization type kps
i i sty 0000 Material No. km [0 |2 . S I
Material mame  T2205 R otk ola Crnns soction o | e S 4 R A ] i faay
lminnx | Cler | o M R - AR . e
a_n_k : . ) 2 § . Rim intensity
.08 0.3223  0.45023 et 000 pm = hos oy pome 200 TRy
a 0.1 0.2664 0.B9234 _———""" | To Foreground . Shift length sx0 0000 A 0000
vl pdm o B - Bl O O 2 T o
014 00379RE 126999 sy R Defocus dfe 0000
008 051722 20005 T MO0 g ) = . L] -
0.18  0.714B8 25072 Aperture ty
uuéf u.fvggs ggggz ——— Foreground serting (k) pertire e
0,22 1.316  3.1379 =] ToRestriction 0 k{ k; kE kfll llc; n"ﬁmeg)
0.28 143 B.31TB setting k 2 2 01 12 00
0.4 LG4 8,33 505 01 15 1
0,35 1.53% 3, Rotationps 00 deg| | 3 2 0 1 13 1
0.28 1827 4.0008 - 5% 01 15 1o
0.8 1915 4,607 Structure type Tpeed B0 8 0 1
L2 2.7 h.wME ' o y-period ¥ 100  pm 7oo: 01 17
v 0,29 4,021 .72 kt  Reverse[] : lel e 3 01 18 0.0
l 0 ne A AR A 2R9R . sub.dat x-width wx 000 pm 9 2 01 13 0.0
—— B ¥ S T S A Y
: o] | B3
U000 i 15 2 01 2 00
¢ 000 pm 14 2 01 @ 00
15 ¢ 01 @ 00
P 00 16 ¢ 01 % 00
- 17 k] not an non
xq 00
If
Restriction setting (kr) ‘
Definition mode # kr wkd ki ps(dez]
- Rotation ps 0.0 deg it 0 4 [N IR
kd
_ xperiod px 150  pm || &
*““‘_f“’_,é ey | FEF4 P 180 |y
kt Rerers
RyT— fdth wx 0500 pm (|
1: Rectangular dth wy 050 um
2: Elliptic - (8
3 { Heoxagon top/hn X 000 pm
4 : Hexagon leftri '
g Dizmord 3 w000 pm ;
: Triangular 1zt—
7 : Triangular Ond- =) I




h1. Confirmation of wrong input

(1)Wrong input can be confirmed by the presence of "M", "F", and "R" in the data validation :
o _ ) _ (8) If no caution box appears and a
columns. Please correct the data to eliminate these signs according to the Caution. cross-sectional picture is drawn, the

U wsems /\Debug / Structure setting - o x |:> S —— data is correctly input. By the way, “#” is
| | Caution at Background setting ;
Draw |) 05 | Exit |[[Giear | Save || Opes |[xansior _ not incorrect but only unreferenced.

Wst(EDTD) |
wsems.dat - °f 7 r .
B Next ) |Wsr (RCWA
ki O=OwOxk EOks03 Vatig | (1Click on Draw | eyists. creck the data.
|~ Analysis domain Material setting (km) ———————
|| x-width Internal L Ui Name ko an or NeXt button.
wix 20 jm Name |-Al . 1 -ii % %g - | 05
| vwidtn External [5i 1 : |
-wd\' ap m nledat T5208 A
|| xy-grid interval Direct nan 1.0 v | g
| v 0m2 kak 0.0 x . @
e | Do w w (2)Click on OK button and .
mterv: v
L correct the data so as to
- wp A
— Shiftcondit Base Iaypr setting () erase “M” from the 5t column.
Overall structure || Source position / Intensicy # kY |kl km kp th ki #
x-shift " fl] Mothing 1 g g g gg é & Shift fiti Baselaversetting(kb)
stx 00 gm | HSDERle Nl @mogo2 o0 0k 4 Overall structure || Source position /Iutcusi | [#kb kI Jm ke % ki #
v-shift =3 : (Lower surface) || & x-shift view [=01: Mothing é g @ 3 gg % - -1.0 -0.5 0.0- 05 1.0
sy 00 | MaterialNo. k35| ste 00 pm | FSEREe NS w0 T R .
Cross section view || ;... p [0 2 . y-shift =3 (Lower surface) || A& WSCnt WII’]dOW (UDSIde dOWﬂ)
x-shift
esx 00 | pm .
ottt . i (3)Click on Draw or Next button.
Y 00 pm = i

“ » _ o (7)Click on Draw button.

|
Caution x|

= #kE &
kr 1 !

=
— s

=

coo|E
=

— [ L

Material No. km |2 sl T pz(deg)

Def

efinition mode
Jod |70+ Internal
=1 subdat

rse []

co e[S
ooo
oo

'F' exists, Ckeck the data. |

Et ko
Hothing
Rectaneular

x| <4/ » 1

I}

1

2 Elliptic
3 Hexagon top/bi
4 Hexagon left/ri
5 Diamond
fi
7
i
]

_ J (6) Click on OK button and
. (4)Click on OK button and correct the data so as to

Triangular 1=t
Trianzular 2nd-
Triangular drd-
Triangular dth-

correct the data so as to erase “R” from the 5th column.

# ki # ki kL paldes) erase “F” from the 5t column.
Rotation ps 0.0 deg 1 0 2 0.0 A

eriod px 15 um

Restriction setting (kr)

Caution >

Shift diti Base layer setting (kb)

Overall structure || Source position /Intensity * kb kl km kp tk ki *
1 0 0 0 0.6 1 A )
| 2 0 1 0 0.6 | 'R’ exists, Ckeck the data.
a0 & 0 0.6 |
4] - {

Hothing

x-shift Nothing
: {Upper surface)
Rectaneular g

stx 00 um On laver
v chife —a. {1
Elliptic

1]
| -
2 e
e (5)Click on Draw
fi
7

X 4/ » 7

Diamond v-shift sy 0.0 pm
Triangular 1=t

Triangular 2rer. || OFality xp 00 _—_ bBth column for data validation or Next button.




. . info. - linfo.
52. Configuration of Wsems (1) (structnes source) (trucsnes source) (structure+ source)

[ L
The structure of W | - P e — — —
e structure o sems is described extracting on'y | S extracting only| [ wsf (FDTD) extracting only | [ws FDD) extracting only
. structure info. War (RCWA) structure info. Wer (RCWA) structure info. War (RCWA) structure info.
below. Wsems consists of two  frstuctue . Vi BB waERD W BAD
] ' wsems.dat Only source info. Only source info. Only source info. Total info
windows: Structure setti ng and — wsf_ems.dat wsb_ems.dat wsr_ems.dat (structure+ source)
S tti i 1
ource setting. / ? wsf.dat
wsr.dat
. H H H . . N . .
Info window S“tructure setting yvmdow / \l/ Source setting windo V|Source setting window bource setfing windo wsb.dat
g In;c; \nput;‘output T = [m] X_ 4 s o Sucueseting \ - x ‘ Wsfjems / \Wisems / Source spiting ﬂ Wsiems / \Wsems / Sourcd setting n WshY ems /\Wsems / Sourde setting n i .
5 @ 0s Exit Clear msfer ﬂ‘ > @ Return @ @: Retu S @' Run Return Sequent|a| WIﬂdOW
Return | Copy Tnb._‘— { [Wsf(FDTD) ) eturt 2 y | 5 =
FEems. il = @ | (et dat N = | 85 Wsbch_ems / Sequential - [m] x|
flow_f.out : Fourier-transform intensity of flow_t.out, which * . | OxOrOx F|OL0m g;%ﬁ:’g) i “1 :
| S ey s s s e s Gt ‘ .""‘:1_"};‘;1““’“‘“""'_7““’;{“'““"8@)71 - Excitation | — -l—]Ret“m e CWSD‘]‘ &;ngggi)
case of pulse oscillation (kpls>0) and spectrum box x o . i 0L ¥ a I Excitation type kpls = - Crreral | Wsb (BPM)

N || wix 1500 pm Ta?DE 1 1.0000 al oW number ratic hm 50 Coherent [] Numberofpaths mey 2 |4 | Selected path |
checked. The Images can be displayed by Wsmnt. . T : 2 AL 1 2.0000 : Z ‘;S‘:Hzla;u’.gg'“ S i | ney |1 2 B .| | |
b §0§ Do ﬁ sooodoa il oot hoonn I| ™ _ﬂ"’“ = | PML number Ip |10 = semepule Grpuke Boundary absorber width wh 00 pm B"_"""_ ary appearence kil e File name |
gggnggggggggggggggggggggggggg . xi\@dulunl‘:m e - 1 Boundary gt e W Boundary appearence kil | D‘;':p‘]‘:dmkot 0] 45 _ tatenstycpe | ng?:'h;'ggm
AAAAAAAAAAAA 1000000000000000070 0010 B = akpestierialli)  [um - - oo R —

| I r— i FB) | Emieson e s Dit g s 1, [ P Compreibiity ¥ |2 | 80 simutangie | -
H | 4z 0010 pm | Cowramt o0 ) Sinele direction kot 0 13 +5 type ity =2 Electric of graph ™ =| |=3: Goh. Magnetic an () Refractive index
Contents of input data (el = | e 20 <] S - e ———— | Leml
|~ Shift conditi ase layer setting (kb) | Fxcitation |2 = g — | Source position layer No. [ | k1=1 < () Thickness
(wsf.dat, wsr.dat, wsb.dat) | overaltsrctare | oree s mE BB Rt | e Soure psiion layer No. 18] ki-L — T LTt Jem e
x-shift ; 040 00 Ao dr |=2 : On xz-plans [ | 0760 :
a Digits of = r 22 gl Lam 084 i )
for the three programs Wsf, | [|"ews | wlgee el 28 88 B0 1 2] | | e * =) tomorionisone D T fumdege 4L il |
WSI’ and st are d d d y-shift (Lower surface) || & 4 0 0 0 e 10 Intensity f?:Equntmg dnt 4000  pm - - . ent angle - m
viae f| st 0000 ‘ type ity |22 i B =G | Ao = saati St [T | e
H t ' t t . f . || Cross section view | | v e :g 5‘5;3!& mdl 20 ol oy Polarization angle gm 00 deg Polarization type kps. e T i
N x-shift x Light i Distributi x-way y-way x-way y-way
0 S ructure In .Ormatlon. o . T — Uniform O O Spread width wx 1600 w0 1800 pm
and light source information || i o : Warelength Lim 088 O ER | -
hich defi (L Se pm | cue « » Avimuthangle  th 00 deg ength =0 00 0 00 pm Shiftlength sx0 0000  sy0 0000  pm
which are defined by the ————— o Detorus Tae oo
. . : To Restricti # kf km  kr kd Kt psldez) Polarization angle gm 0] s Aperture type k Rectangle
r | : I e perture typ ap |=0: Fs .
Structure setting window : Loy o e = = Bl J Wsbch window
- . e | pre: pm  wyl 3 pm B et s - 3
and Source setting window, ) e G ! Rinintensty xrm 10 yrm 10 5 = S
respective|y_ The output R w0 = : Shiftlength 530 00 gm0 00 pm wsb.exe q] WSr.exe = = o - ‘[,mwm.
) 0 botine 050 pm |lY. I Spreadmode kpx [ [ Iy 1 2 eyt (o] e[t [ e | [
results can be checked in e Emie B B e FEEr e sl
‘ ‘ B SR R
Info wind | i) | T | [pon s [Con i [Tmron s == e
n O WwWIin OW Ca ed from g;%‘?amgzldm . s 5 000 pm I x—llyernnmAber Division nomber || Division number — LIV SN WP
. 7+ Triangular nd- || Ovality xp 00 Ix (2002 ([ar 00 2] || arm 100 2 .
Result file bOXQS, and 4 el =i v y-layer number|| Initial angle || Lam_range T
- e T - — Iy 2013 || thf -1300 deg || from =
. . _ 1800 ) 1 -
continuous calculations can Resrction stting (k) wlayer mumber| drgume || ™, 251 =
1z 20 (5 fif 00 it 2 096 :
efinition mode Wk Wkl kL aldes) = i | N T >
be performed by Wsbch gl e ¥ ooa L ;
. od px 150 m || e ] wsrt.exe
called from the Sequential o py 150 m \ =
H . 0 Nothing x-width wx0500 pm 00 05
window. Cross sections of ) et w0 | e !
. . 3: Hexsgon top/ | || xshife sx 000 || X ==—=" = i
structures and intensity R | M. e Wscnt window B
Strib Ut <Al e 03 : B
istributions are visualized . — | e
- R— ems.exe
by Wscnt. Wsmnt window




53. Configuration of Wsems (2)

The nk.dat setting window and sub.dat setting window are called from the Dispersion data
Structure setting window. In the nk.dat setting window, dispersion data for nk—dataXISx
external reference can be generated by pasting Excel data*. In the sub.dat nk.dat
setting window, 2D figures data can be created by pasting 4 points data or nk.dat setting window /

\ 0.10  0.2554  0.89234
12 0.29201  1.3001
14 0.37955  1.6999

0.
0.
0.
0.

O . .16 0.51722 2.1005
AFM (Atomic F Mi data from Excel®, and the fi h s A4 -0 SR
omicC rorce WIlCcroscope) aata 1ro Xcel™, an e Tigure snape can 020 osiws 2 aus
. . Return . . .
be visualized by Wscnt. . 0 R
y LRl T =05 146 1.80 3.500  0.0001
*¢) Refer to the Excel files in the folder of “¥Ws_soft¥Samples” ik Cle : | s b
° — p - . 10.0 3,489 0.0001
a .
) ) ; : == o
X . 0
Structure setting window pasted : :
/ 0.2l 1.082 2.9894
[ - AT sy . 0.22 1.216 3.1379
- Analysis domain y setting (km) 0E 1.3 3l
x-width # km % Hame ko an Egg %gég Séaaa o
1 Ta2ls 1 1.0000 a 0.6 10627 4.0006
wix 1500 pm 2 -1 1 2.0000 027 1915 4lE073
g 0.28 2.748 6.1548
EiTy v .23 402l 6.7 |
wdy 1500 pm 4 = s aTAnE A am9R : : .
— . | =
xy-grid interval | Direct nan 10 r b d i . goe W . d
dry 0010 kak 00 = : : sub.da scnt window
o G - sub.dat setting window
2 grid interval [J Abbe ab 00 A
A v .
0010 um | Output ko [21:5F S (4 points data) | ems.exe —5
—_— v
\{ a2l Wsems /\Debug / sub.dat setting — a X ‘
Foreground setting (kf) Ll 10 0.0 10
EX J ¥ kE & ) T Tee) Return Points data () AFM data Clear Draw -axis
Material No. km |1 =/ To Restriction i} T Dz ldez
setting kr 0 é é 8 g _g gg A | | subNo. 29 Clear R viE i L W N
— . 4-points (x] y1x2 y2 x3¥3 x4 y4) " i I 13 &
Rotation ps 00 deg | . 1 2 .
> | a L5 L 1. 1.5 -1.5 .
. | -5 1,328 -1.338 -1.325 1,388
x-period PX 000 pm | A0 -0.0700 00888 -0.0700  -0.0700  -0.0700 4 pOIntS data SUb data.XISX e
Structure type = [T G | pa Sted x -000000  -010700 -0(0000 -D1284  -0.0700 —
y-peris 1 | 0lor00 -0 020700 -0.0338  -0.0000
kt ererse o | ¥ P pm = | +— NLET O 0.07p 00700 0.0 10500 -1.0500 10500 -1.0500  1.0500 10500 1.0500
it | L0700 =007 = =0. 0700 -(,1234 | ~1.5000  ~1.5000 5 ~1.5000 1. 5000 ~1.5000  -1.3250
m g?} xwidth wr 050 pm : g;gg . ; 733;33 gg;gg 13250  -1.3250 50 5000 1.3250 05
— S - . . -0. . 1. 5000 . 5000 -1.5000
itk ywidth wy 050 um | = | ¥ 070 -0.z3 -0.000  -0.099% ~1.5000 ~1.3250 ~1.5000
| . » E
g}f xshift sx 0000 pm | P
bd | R
g}g y-shift sy 000 pm I
017 Ovality xp 00
it xq 10 N ’ afm.exe || sub.dat ems.exe ——> = Wscnt wind
013 | i . . . scnt winaow
| sub.dat setting
Restriction setting (kr) win d ow (A F M d ata) r -1.0 b L Jﬂ D|5 1|0
Definition mode _ * kr # kd ki peides) gl Wsems /\Debug / sub.dat setting x-axis
kd Internal P & deg i 0 4 0.0 -
subdat || xperiod px 150 yum || [ (E2te O raemen G e AFM data sub_data.xlsx
Structure type = —
He v-period pY 150 pm || ¢, | | subNe. 29 dx, dy= 0.07 0.07 - -
kt Reverse D —_— — Clear 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.007605 0.011817 0.007605 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
xwidth wx 0500 AFM data dz= 0.02 0.000000 0.000000 0.000000 0.000000 0.032162 0. 064350 0.094445 0.086619 0.064350 0.032162 0.000000 0.000000 0.000000 0.000000
- sub.dat oot . pm + o 0.000000 0.000000 0.007605 0.057395 0.110630 0.153556 0. 0.189501 0.180427 0.153556 0.110630 0.057395 0.007605 0.000000 0.000000
011 cwidth " < 0.000000 0.000000 0.057395 0.127439 0.189501 0. 235001 0. 0.270777 0.261937 0.235001 0. 189501 439 0.000000 0. 000000
\E wy 050 pm 0000000 0.032162 0. 110630 0. 189501 0.253019 0.296660 0. 0.320225 0.321334 0.206660 0. 253019 9501 0. 0.0321620.000000
12 N Ly 0.000000 0.064350 0. 56 0.235001 0.296660 0.336921 0. 0. 34 0. 0.336921 0. 296660 0. 0. 064350 0. 000000
013 x-shift  sx 000 pm 0.007605 0.086619 0 27 0.261937 0.321334 0.358735 0.378339 19 0, 0.358735 0.321334 937 0. 0086619 0.007605
¢ om tede— | VL LRI B G b D L e L L L L
- = - 7605 9 . 1 . 26193 . 321334 358735 . 3 358735 . . 619 7605
015 !-S]I.]ﬂ 5¥ 0.00 pm pas e 0.000000 0.064350 0.153556 0.235001 0.296660 0.336921 0. 0. 0. 336921 0.153556 0.064350 0. 000000
016 v 0.000000 0.032162 0. 0.189501 0.253019 0.296660 0.321334 0. 4 0. 296660 0.110630 0.032162 0.000000
017 xp 0.0 v 0.000000 0.000000 0. 057 0.127439  0.189501 0.235001 0.261937 0. 0.235001 0.189501 0.127439 0.057395 0.000000 0.000000
0.000000 0.000000 0.007605 0.057395 0.110630 0.153556 0. 180427 0.180427 0.153556 0.110630 0.057395 0.007605 0.000000 0.000000
4 » 0.000000 0.000000 0.000000 0.000000 0.032162 0.064350 0.086619 0.094445 0.086619 0.064350 0.032162 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.007605 0.011817 0.007605 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000




Hh4, Contents of output files for Wsf m

wsf.out : Main calculation results. Step (number of time steps), Distance (propagation length), Stability (stability factor), Region_En (total light amount in analysis region), Input_En (input
light amount), Outflow_B (light amount flowing out from analysis region), B_-x to +z (light amount flowing out from each analysis boundary), Absorbed MO01(light amount
flowing in from all boundaries of specified material 01, i.e., absorbed light amount ),M01_ - x to +z (light amount flowing in from each boundary of specified material 01).

wsfl.out : Extracted calculation results : Transmitted (light amount flowing out from +z boundary surface of the analysis area), Reflected (light amount flowing out from -z boundary
surface), Absorbed (absorbed light amount within the analysis area), Total (sum of previous three), Absorbed MO01(light amount flowing in from all boundaries of specified
material 01, i.e., absorbed light amount ),M01_ - x to +z (light amount flowing in from each boundary of specified material 01).

m_xy.out : xy cross-sectional distribution of material numbers. m_xz.out : xz cross-sectional (y = csy) distribution of material numbers. m_yz.out : yz cross-sectional (x = csx)
distribution of material numbers. m_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for material numbers. m_z135.out : cross-sectional
distribution with 135-degrees rotation around z-axis for material numbers. These images can be displayed by Wscnt.

n_xy.out : xy cross-sectional distribution of refractive indexes. n_xz.out : xz cross-sectional (y = csy) distribution of refractive indexes. n_yz.out : yz cross-sectional (x = csx) distribution
of refractive indexes. n_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for refractive indexes. n_z135.out : cross-sectional distribution with 135-
degrees rotation around z-axis for refractive indexes. These images can be displayed by Wscnt.

k_xy.out : xy cross-sectional distribution of extinction coefficients. k_xz.out : xz cross-sectional (y = csy) distribution of extinction coefficients. k_yz.out : yz cross-sectional (x = csx)
distribution of extinction coefficients. k_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for extinction coefficients. k_z135.out : cross-sectional
distribution with 135-degrees rotation around z-axis for extinction coefficients. These images can be displayed by Wscnt.

i_xy_t.out : xy cross-sectional distributions of light intensity (i. e., magnitude of Poynting vector) at fixed intervals. The results for the light source position and the boundary surfaces
specified by kl are superimposed from the —z side to the +z side at fixed intervals. i_xz_t.out : xz cross-sectional (y=csy) distributions of light intensity at fixed intervals.
i_yz_t.out : yz cross-sectional (x=csx) distributions of light intensity at fixed intervals. i_xy.out : xy cross-sectional time-averaged distributions of light intensity3. The results
for the upper and lower surfaces of each layer are superimposed from the -z side to the +z side. i_xz.out : xz cross-sectional (y=csy) time-averaged distributions of light
intensity. i_yz.out : yz cross-sectional (x=csx) time-averaged distributions of light intensity. i_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for
light intensity. i_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for light intensity. These images can be displayed by Wscnt.

a_xy.out : xy cross-sectional time-averaged distributions of absorption. The results for the upper and lower surfaces of each layer are superimposed from the -z side to the +z side.
a_xz.out : xz cross-sectional (y=csy) time-averaged distributions of absorption. a_yz.out : yz cross-sectional (x=csx) time-averaged distributions of absorption. a_z045.out :

cross-sectional distribution with 45-degrees rotation around z-axis for absorption. a_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for
absorption. These images can be displayed by Wscnt.

i_far.out : Far-field intensity distributions (-z side and +z side in the order). Output for CW oscillation (kpls=0). 360far.out : 360-degree far-field distributions. Output for kff>0 and CW
oscillation (kpls=0). These images can be displayed by pasting the result to Excel.

mnt.out : Distance (propagation Length), Stability (stability factor), Amp_Source (ligt source amplitude), Region_Energy (total light in analysis area), Input_Energy (ligt amount overflowed
from light source layer), Outflow B (light amount flowing out from analysis region), B_-x to +z (light amount flowing out from each analysis boundary), Absorbed MO01(light
amount flowing in from all boundaries of specified material 01, i.e., absorbed light amount ), Inflow M01_ - x to +z (light amount flowing in from each boundary of specified
material 01). flow_t.out : light amplitudes for propagation length at each 6 boundary surfaces for analysis region and materials specifief by ko=1. Output for Pulse oscillation
(kpls>0) when the spectrum box is checked. flow_f.out : Fourier-transform of light amplitudes for propagation length at each 6 boundary surfaces for analysis region and

materials specifief by ko=1. Wavelength characteristics are shown. Output for Pulse oscillation (kpls>0) when the spectrum box is checked. These Images can be displayed with
Wsmnt.exe.

X Fority=0, time-averaged intensity is a magnitude of Poynting vector, for ity=1, an electric and magnetic filed intensity, for ity=2, an electric filed intensity, and for ity=3, a
magneticfiled intensity.




H5. Contents of output files for Wsr

wsr.out : Main calculation results. Transmitted (light amount flowing out from +z boundary surface of the analysis area), Reflected (light amount flowing out
from -z boundary surface), Absorbed MO01(light amount flowing in from all boundaries of specified material 01, i.e., absorbed light amount ),M01_ - x
to +z (light amount flowing in from each boundary of specified material 01).

wsrl.out : Extracted calculation results : Transmitted (light amount flowing out from +z boundary surface of the analysis area), Reflected (light amount flowing
out from -z boundary surface), Absorbed_MO01(light amount flowing in from all boundaries of specified material 01, i.e., absorbed light
amount),Inflow_MO01_ - x to +z (light amount flowing in from each boundary of specified material 01).

wsr2.out : Extracted calculation results, diffraction efficiencies for diffraction orders from -1stto +1st. R(?, ?): Reflective diffraction efficiency (order in x-
direction, order in y-direction), T(?, ?) : Transmissive diffraction efficiency (order in x-direction, order in y-direction).
m_xy.out : xy cross-sectional distribution of material numbers. The results of the upper and lower boundary surfaces of each layer are overlayed from
the -z side to the +z side. m_xz.out : xz cross-sectional (y = csy) distribution of material numbers. m_yz.out : yz cross-sectional (x = csx) distribution
of material numbers. m_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for material numbers. m_z135.out : cross-
sectional distribution with 135-degrees rotation around z-axis for material numbers. These images can be displayed by Wscnt.

n_xy.out : xy cross-sectional distribution of refractive indexes. The results of the upper and lower boundary surfaces of each layer are overlayed from the -z side
to the +z side. n_xz.out : xz cross-sectional (y = csy) distribution of refractive indexes. n_yz.out : yz cross-sectional (x = csx) distribution of refractive
indexes.n _z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for refractive indexes. n_z135.out : cross-sectional
distribution with 135-degrees rotation around z-axis for refractive indexes. These images can be displayed by Wscnt.

k_xy.out : xy cross-sectional distribution of extinction coefficients. The results of the upper and lower boundary surfaces of each layer are overlayed from the -z
side to the +z side. k_xz.out : xz cross-sectional (y = csy) distribution of extinction coefficients. k_yz.out : yz cross-sectional (x = csx) distribution of
extinction coefficients. k_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for extinction coefficients. k_z135.out : cross-
sectional distribution with 135-degrees rotation around z-axis for extinction coefficients. These images can be displayed by Wscnt.

i_xy.out : xy cross-sectional distributions of light intensity (i. e., magnitude of Poynting vector3). The results for the upper and lower surfaces of each layer are
superimposed from the -z side to the +z side. i_xz.out : xz cross-sectional (y=csy) distributions of light intensity. i_yz.out : yz cross-sectional (x=csx)
distributions of light intensity. i_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for light intensity. i_z135.out : cross-
sectional distribution with 135-degrees rotation around z-axis for light intensity. These images can be displayed by Wscnt.

a_xy.out : xy cross-sectional distributions of absorption. The results for the upper and lower surfaces of each layer are superimposed from the -z side to the +z
side. a_xz.out : xz cross-sectional (y=csy) distributions of absorption. a_yz.out : yz cross-sectional (x=csx) distributions of absorption. a_z045.out :
cross-sectional distribution with 45-degrees rotation around z-axis for absorption. a_z135.out : cross-sectional distribution with 135-degrees rotation
around z-axis for absorption. These images can be displayed by Wscnt.

i_far.out : Far-field intensity distributions (-z side and +z side in the order). The image can be displayed by Wscnt.
eps.out : Spatial harmonics distribution. Calculated results for all layers are superimposed. The image can be displayed by Wscnt.

X For ity=0, Intensity is a magnitude of Poynting vector, for ity=1, an electric and magnetic filed intensity, for ity=2, an electric filed intensity, and for ity=3, a
magneticfiled intensity.




H6. Contents of output files for Wsb m

wsb.out : Main calculation results. Step (number of(grid steps), Layer (component layer number), z (steﬁ position number), neff (effective refractive index of pro(Jaagating Iight), pk/pkO
(maximum of intensity ratio), Transmitted (fransmissive light amount), Reflected (reflective light amount), Absorbed (absorbed light amount), Scattered (scattered light
amount), Total (sum of the previous four), Compens (compensating rate for ener%y conservation), Absorbed MO01(light amount flowing in from all boundaries of specified
material 01, i.e., absorbed light amount ), Inflow_MO01 -x(light amount flowing in from -x boundary of specified material 01). Outlow_MO01 +x(light amount flowing out from +x
boundary of specified material Olg. Inflow_MO01_-z(light amount flowing in from -z boundary of specified material 01). Outlow_MO01_+z(light amount flowing out from +z
boundary of specified material 01

wsbl.out : Extracted calculation results. Transmitted (light amount flowing out from +z boundary surface of the analysis area), Reflected (light amount flowing out from -z boundary
surface), Absorbed (absorbed light amount of the analysis area), Total (sum of the previous three), Ianovv_l\/IOl_—ngight amount flowing in from -x boundary of specified
material 01). Outlow_l\/I01_+ngight amount flowing out from +x boundary of specified material 01). Inflow_MO01_-z(light amount flowing in from -z boundary of specified
material 01). Outlow_MO1_+z(light amount flowing out from +z boundary of specified material 01).

m_xy.out : xy cross-sectional distribution of material numbers. The results of the upper and lower boundary surfaces of each layer are overlayed from the -z side to the +z side.
m_Xz.out : xz cross-sectional (y = csy) distribution of material numbers. m_yz.out : yz cross-sectional (x = csx) distribution of material numbers. m_z045.out : cross-sectional
distribution with 45-degrees rotation around z-axis for material numbers. m_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for material
numbers. These images can be displayed by Wscnt.

n_xy.out : xy cross-sectional distribution of refractive indexes. The results of the upper and lower boundary surfaces of each layer are overlayed from the -z side to the +z side.
n_xz.out : xz cross-sectional (y = csy) distribution of refractive indexes. n_yz.out : yz cross-sectional (x = csx) distribution of refractive indexes.n_z045.out : cross-sectional
distribution with 45-degrees rotation around z-axis for refractive indexes. n_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for refractive
indexes. These images can be displayed by Wscnt.

k_xy.out : xy cross-sectional distribution of extinction coefficients. The results of the upper and lower boundary surfaces of each layer are overlayed from the -z side to the +z side.
k_xz.out : xz cross-sectional (y = csy) distribution of extinction coefficients. k_yz.out : yz cross-sectional (x = csx) distribution of extinction coefficients. k_z045.out : cross-
sectional distribution with 45-degrees rotation around z-axis for extinction coefficients. k_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for
extinction coefficients. These images can be displayed by Wscnt.

i_xy.out : xy cross-sectional distributions of light intensity (i. e., electric & magnetic field intensity 3). The round-trip distributions are summed up at the upper and lower surfaces of
each layer and superimposed from the -z side to the +z side. i_xy_f.out : xy cross-sectional distributions of total light intensity for forward path (ncy>=3). The distributions for
forward-path light are summed up at the upper and lower surfaces of each layer and superimposed from the -z side to the +z side. i_xy_b.out : xy cross-sectional distributions
of total light intensity for backward path (ncy>=4). The distributions for backward-path light are summed up at the upper and lower surfaces of each layer and superimposed
from the -z side to the +z side. i_xz.out : xz cross-sectional (y=csy) distributions of light intensity. In case of ity=0, the results for forward path, backward path, 2nd forward
path, etc., and the last total are superimposed. In case of ity>0, accumulated intensity distributions are output separately for forward or backward path, and the distribution for
overall paths is added on to the end (the same applies hereafter). i_yz.out : yz cross-sectional (x=csx) distributions of light intensity. i_z045.out : cross-sectional distribution
\t/)vitg_45|—degdrebes\/</otat1[on around z-axis for light intensity. i_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for light intensity. These images can

e displayed by Wscnt.

a_xy.out : xy cross-sectional distributions of absorption. The round-trip distributions are summed up at the upper and lower surfaces of each layer and superimposed from the -z side to
the +z side. a_xz.out : xz cross-sectional (y=csy) distributions of absorption. The results for forward path, backward path, 2nd forward path, - - -, and the last total are
superimposed. a_yz.out : yz cross-sectional (x=csx) distributions of absorption. The results for forward path, backward path, 2nd forward path, - - -, and the last total are
superimposed. a_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for absorption. The results for forward path, backward path, 2nd forward
ath, - - -, and the last total are superimposed. a_z135.0out : cross-sectional distribution with 135-degrees rotation around z-axis for absorption. The results for forward path,
ackward path, 2nd forward path, - - -, and the last total are superimposed. These images can be displayed by Wscnt.

i_far.out : Far-field intensity distributions (-z side and +z side in the order). The image can be displayed by Wscnt.

3 ity=0 : For a round-trip calculation(ncy>1), intensity distributions are defined by incoherent light. The interference between forward and backward light is ne%lected and overlapped
light is treated as intensity sum of them. ity=1 : Intensity distributions are defined as the square of the sum of complex amplitude distributions for an electric and magnetic field.

ity=2 : Intensity distributions are defined as the square of the sum of complex amplitude distributions for an electric field. ity=3 : Intensity distributions are defined as the square of the
sum of complex amplitude distributions for a magnetic field.




H7. Restriction on use

- faregistered USB dongle is connected (or MAC
address is registered) and the corresponding sup.exe

is installed in the folder “Wsems”, calculation starts Air Air
without any function restrictions. max 7.908e3 7.404e-03 max 7.404e-3 7.4046-03
« |f the sup.exe included in the folder “Wsems” does e 78
not correspond to the registered USD dongle or \\/’ \/_ \/’V
registered MAC address, the message @ is displayed 1 v /\ Si0? 1 . /\
for 5 seconds. If the USB dongle is not connected, SiO?2 ) J | )
the message @ is displayed for 5 seconds. Air and Ne
two optical materials limit applies. However, to the \
extent that use is within the limit, the calculation 2 0 @m @ Si(l) &m
continues. iy 50 ~ gj
U]
N .
0 ’ Si2) |y L
1 I
| (I i
OBEGERIATUGEL 5T BUSBRY LA R DAY E A ] X-axis 0.000e+00 K x-a?xis 10.000_e+00
Unregistered ! Can't find USB-dongle !
' No restriction because air and two There is restriction because air and
materials (SiO2 and Si) are used there. three materials (Si02, Si(1), and Si(2))

are used there.
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