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Synopsys Optical Solutions

Optical Solutions That Help You Build Better Optical Designs, Faster
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SYNOPSYS

CODE V Optical Design Software

Design, Optimize and Fabricate Reliable
Imaging Optics

www.synopsys.com/ko-kr/optical-solutions
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SYNOPSYS

LightTools lllumination
Design Software

Design, Analyze, Optimize and Deliver
lllumination Optics
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MEDICAL IMAGING AND SURGICAL DEVICES
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MACHINE VISION AND LASER SCANNING COMPONENT
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LIDAR AND REMOTE SENSING
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- O AIZEEF

Key Capabilities
« A0l sub-micron = £8f
E

XSXFHUDSE 22 AR A|AE

=)
=
9[2t olo|x| BB s
- Abel 2
JFEOE R w1t Bt
4 T B0 ot ol 2 24

JALS] T4 20| LA LightToolsS TABHIAIR

LightToolsOll= 4 200l Chot @7 Al 2l Ea @S SFH| o ASXIE F8E £ = o8] Z&0] USLICH Core Module2
lllumination Module, Optimization Module, Advanced Design Module, Advanced Physics Module, SOLIDWORKS Link Module, Data
Exchange Modules, Imaging Path Module2 Zetot CHE 2= 252 Ha ZAQLICE LightTools?t Zefdh= 2219 258 #IE0H|

— 11
HSot= =Y AA-S flet 27 8 24 £8483 ML



Core Module

LightTools Core Module2 & 8l
ot ZHO| CHet EF 48
XHst= 7|sS Zetotr, 25t gl
=P IPNES=IES ) [piye] aniPN B2 golg= s
A=3D 22|E 2Rl J|sat B
FH 7|52 ZEuLct

MAbd BEal 7| 50= 2ol ARgXt
QIEIm|0|A, Zte] gl E1 X g&0fof|

Chet 2fojE2{2|7F ZetE LTt

S5 RY2/E| U o AIAH,
YIBRL XSS 9ot T2
SH, M7fet DOl A
EECY So| TFFLICY,

1 HfO| B2 E LightTools Z2&& Core
Moduledt eHM3| SeiE L|C.
LightTools 2 =0]| et XtAet L8
https://www.synopsys.com/
optical-solutions.html

S HASHAIR.

M=ol CHet iAot HE S RISHA| AL
30Y R = YIHHS ASHAIH www.
synopsys.com/ko-kr/optical-
solutions/lighttools

F2|FA AL} optics@synopsys.
cComeZ O|H Y2 ELHF AL,

lllumination Module

— SRS BEe| B U RHRAS JI2X|2E WS AB0IMOD EA 4 QsLth
Zeieh 29 24| 7|SEEt OfLI2t Mgt B HAo] 2, 3l W ETOf chet HEd 652 9let At

— 2= RY9 & A|AHISl 452 XS 2 JHMefLCt LightTools 3D £2|= 222 2tAuto| 2ot
SER2 +S2Z ARt O Z2|= AIZIECH g B2 A7 28X0| 1 AFEERl SRNHE BEBLCt

8 ZOfof Chiel BHed HH Sl 2e 714 RR0l|M HhAL 8 =28 Xhed ool w21

Advanced Physics Module

— U5 Yo BE U S THO| 519 AILHS 98t LightToolse| Zot &7 7152 HHBiLict
S S92, A8t Fo| et S 9 J2tejo|M oIk 28 mareLct

SOLIDWORKS Link Module

— SOLIDWORKS Of A EAet 2 LightToolsoll HS35H0] 2SF £45 =&t SOLIDWORKS A4S |
st A0

Moot 2| HHlo|EY

0y
C

f

+
8

Data Exchange Modules

{

ok
1>
fjo
o
M
O

Al F& CAD Ih & Alof| cf

rot

It 7|8l

0!
r

— IGES, STEP, SAT, CATIA V4 2 V5, Parasolid
HHELHZ| 7|52 HSELIC.

Imaging Path Module

| oA Zo BHE V|Ho 2 00|y RS Folotl dlx 2MS +AelL|C o|0IF B2 752
LightToolsOll A &% ALE3I7{LE CODE Vet el Arggt 4 JASLICE

Distributed Simulation Module

— EH FE= ZH FHES o2 YREOf BiEoto] TS Zot RHO| AlZ20|d £=5 ELICL

©2022 Synopsys, Inc. All rights reserved. Synopsyse 0= 1t M7 MH SynopsysAte| 341 E&f|o|=0t3 LTt Synopsyse| E2l|o|=0t3& synopsys.com/
copyright.html. OflM 24 =~ QJELICH 2 AT K20 AZE 2E MEED dH= 242 AQXIL A= 34 S5 4EYLCH
01/27/22.CS831663675-Product Brochure-LightTools A4_8pgs.

SYNOPSYS

Silicon to Software"



SYNOPSYS

LucidShape
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RSoft Photonic Tools
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RSoft CAD Environment

FDTD Simulation of PBG Y-Branch
Contour Map of Ey at ¢T =300 um
10

Z (um)
o

000
000
o O
s!
-
o
o
o
0o
.
o

0000000 0000000

-10
8 6 -4 2 0 2 4 6 8
X (um)

FullWAVE FDTD

Z (um)

14000

12000

10000

8000

6000

4000

00

05
Monitor Value (a.u)

BeamPROP BPM

Amplitude of E,

0
X (um)

00

DiffractMOD RCWA

TE/TM Band Structure

Frequency (wal2rc=a/h)

BandSOLVE PWE

Passive Device Tools (£& 2%t =)

RSoft CAD Environment: RSoft Passive Device Suite®| S T2 MO 2 A
TR AL 7 EIbt BX| Bl & 2|2 MAIE et A|ABIS TS = UEES
LICF.
FullWAVE FDTD: Cffot LEE FR0f| A 2o MItE ¢A715H7| @[8 FDTD
(Finite-Difference Time-Domain) & & 7O 2 SH= 0 H ot A[Z2{0]M
L
BeamPROP BPM: &% % TX SOt AXL 2| 29| HA| 3! AlE2|0] 8 2
BPM (Beam Propagation Method)S 7|8t 2 SH= YA 2112 A =L
Cf.
DiffractMOD RCWA: 2|8 &t AXf, MELIE 7| 72 5l FMHEW A- L 22
o|H ot X E 2ot HA B! AlE2(0]d = QILICE
BandSOLVE PWE: PWE (Plane Wave Expansion) 212|&& 7

= A% AX0l| Cet & e Fao] BER 3 AlMS XHESekst 1 Heotste
FO| A8 HA EPLICE
FemSIM FEM: FEM(Finite Element Method)g 7|8tQ 2 &= ABISHEl mode
solverO|H S Aot {0l A Qo] X & BE = 35 ZES| 5 ALfSt
SO ASE = JUSLICE
GratingMOD CMT: CMT (Coupled Mode Theory)E 7|8tQ 2 Lt TEY]
2 20FE flot 2R A YN et 9| 20| ST ALt I
Motz ol AFSSts AA =L
ModePROP EME: &2af 3! SAieF Mot 2|10 WAL BEE AlZ2)|0|H 5tY)
St EME(Eigenmode Expansion Propagation) =7 LICH 012 PS40l Modal
Transmission Line TheoryE 7|8t 2%t Maxwell & A0| Ciel FU ot T4 AF
EH SEMES NS YLICH Ciet 2A 8L AE2[0|M 7|sE S Ol ZES

-

A A g = AS LI

Grating Profile --- Apodization and Chirp

osor §

0500 2

E
0409 =
g

o §

Grating Position (um)

Delay and Dispersion

800 Target delay

g syin. deay

Targotdip.

Syntn. dsp.

Delay (ps)
o
(wusd) voisiedsia

0998 0999 1000 1001  1.002

FemSIM FEM Wavelength (um)

GratingMOD CMT

05 00 05 10 15 -1.0 05 00 05 10 15 00
X (um) X (um)

ModePROP EME



LED Utility Solar Cell Utility

SYNOPSYS

Silicon to Software"

copyright.html. oA EA 4= A&
01/27/22.CS831662585-0SG Product Brochure-rsoft photonic tool_4pgs_A4.

12t A9

Lok = 201 Zh=0f| AZE ZE HSTH dHE 2

il

x7} gl 2

ol
=]

=
S

=

.me Edit View Qptions Run gupnunmy Window Help - & x ACtIVe DeV|ce TOO[S (6 o _+_x|- E—_rl)
BHIC+2ERAIAEB 9 . o
Ea . + LaserMOD: Bt=A| 2{|0|X| 2 0|2 RAISL & AXte| Aot MAt Sl @ EMs
e
ae AlZ2l0|M 617 | 2loh A E FAaXt =7 LT
a® - - .
=2 - Tapered Laser Utility: H|O|H = Bt=X| 210X CHO|R £ & BA5t
eB HEHztetr| et 228 0|1 Yetot A 7 E MS L
G 3
ea
= 2 Ol OEl
2K 7|t 24 3 FEZ|E|
L S AT ’ - LED Utility: AHH|CH LED 729t ZE M2 S FetstH| Al22] 0] MagfL|ct
LaserMOD 0| REZ|E[= YUt R s theotstl =5 a2 9 WAL I EHC FH St A A
2 X|ggfct,
S S Ten - Solar Cell Utility: Eff FX| AXHS QI3 23t 9l HAtA|B2]01M 2RMS HZ
KN
P SILICE O] REE2|EIS MBI J-V M, ARt 8 AHER Sl T & 522 7
= Abgl 4= QUELICH
o2l - Multi-Physics Utility: RSoft &~S A X} =719 87| A2 S 4 U L|CH,
is AlZ20| Mol 0| SHE T2IMY W2tE TS| 2[ot He|oh QI o[ A
x E M= ELct
HHE
X| A&} al A AFHL
Tapered Laser Utility "‘l _|2|- ES DHjHﬁT —;H o
+ MOST: MOST(Multi-Variable Optimization and Scanning Tool)= &2AXt A7
S e T A-156um HEHztets S0 ZH|of ciet E2MEYLICE 33 Ee Aéﬁl Z7| SOt AAEIQ
i \//;j = HH) o742 O[eHsts A2 FZRELICH MOSTE 22| 7|8t Al22]0|E
¢ \[)/ : RSofte| AtE2t =2t0[H Hets st A7H 9 | &5t X*OI ALl 2ME 7k
g-w l 3 o}stof o232t St Yo HHESS HOFELICE 02| RSoft =+ Efol MA
T ‘ : £ E045HH MOSTE AA A OFRA 28| o HO 2 A HIE 30 Chor = tY
ol ;' = REs 4 YLt
MOST
Imag Index Change (an)
|
|

Multi-Physics Utility

©2022 Synopsys, Inc. All rights reserved. Synopsyse 0= 1t M7 MH SynopsysAte| 341 E&f|o|=0t3 LTt Synopsyse| E2l|o|=0t3& synopsys.com/

AEQILICEH



SYNOPSYS

Mini-Diff
3D (Hemispheric) Scatterometer
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Sources

Camera

Instrument

Angle of Incidence for Reflection and

Transmission

Spot size on the sample surface/Measured Area

Field of view

Calibration:

Measurement:

Results:

Reflection (for 1 AOI)
Transmission

Reflection (for 1 AOI)
Transmission

Dynamic Range
Angular Resolution
Accuracy Repeatability
Stability

Data Exportation e

Technical Specifications
Mini-Diff V2 Mini-Diff V2 IR

* Red: 630nm [b.A=25nm]
* Green: 525nm [t.A=35nm] * 940nm [t.A=30nm)]
* Blue: 465nm [b.A=25nm]

+1000*1000 pixels +1000*1000 pixels

+ 4 Incident angles: * 4 Incident angles:
0°;20°; 40°; 60° 0°;20°; 40°; 60°

* 1 mm diameter * 1T mm diameter

*+/-75° (150° total) *+/-75° (150° total)

+ 20 Seconds + 20 Seconds

+ 10 Seconds + 10 Seconds

+ 10 Seconds + 10 Seconds

+ 10 Seconds + 10 Seconds

+10° + 104

. 1° . 1°

+<5% +<5%

*<2% *<2%

+ 30 Minutes + 30 Minutes

« Text file (ASTM format)

+ BSDF format (imported in commercial software)
« Fit to Gaussian/Lambertian format

« Slice files (IES type)

* Mesh file

* Fit to ABg

+ Exportation to native format: LightTools, Zemax, TracePro, OptiWorks, Relux and more ...

Mini-Diff VPro

* Red: 630nm [b.A=25nm)]
* Green: 525nm [t.A=35nm]
* Blue: 465nm [b.A=25nm)]

+2048*1088 pixels

*Tunable Incident angles:
0° to 60° with a step of 1°

* 1 mm diameter
*+/-75° (150° total)

* 1 Minute
+ 30 Seconds

+ 25 Seconds
+ 25 Seconds

+10° BTDF/10° BRDF
+0.5°

*<2%

*<2%

* 10 Hours
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3D (Hemispheric) Scatterometer
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(Non contractual photography)

Complete system delivered in a dark box
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Technical Specifications =
e O
llumination i ——
Liaht Box + Halogen 100W light box 5!" - .
9 + Option: 6-position filter wheel (including R/G/B filters) I
. | |/
Spotsizeon |, Scattering configuration: Manually adjustable g F
the sample (% | ) ! [ ) | O O L [V O b !
from @1 mm to @13 mm il
surface i~
Beam . . . a
aperture * Scattering configuration: Manually adjustable vswap— 17 PO R 1
P from +0.15° to +2.26° il RS R ] e PP I I D IS S (S 1S S O
ang|e =1 -~ - ~ - - - - -
Standard version: REFLET Software
Goniometer + 0°-180° motorized (REFLECTION & TRANSMISSION)
+ Angular resolution: selectable (0.01°/0.1°/1°/10°)
* Positioning precision: 0.01°
Detection *0 25
Integrated- « Visible channel: 400 - 1000 nm, dynamic 109 . L
flux Detector | +InfraRed channel: 900-1700 nm, dynamic 106 (option) ADC, Alanod, Alcan, Almeco, Automotive-Lighting, AUO, Arcelor,
Bourget, Ball Aerospace, BARCO, Chanel, Dupont, Entire, Essilor,
Spectro- + Useful range: 420 - 900 nm : ; :
araph + Spectral resolution: selectable (0.6 nm/1 nm/5 Helbling, Hewlett P.acka'rd, Loepfe, STMlcroe.lectr.omcs, Proc;ter
(option) nm/10 nm) & Gamble, PSA, University of Darmstadt, University of Madrid,
Volkswagen,...
* Scattering configuration:
3 manually interchangeable optical blocs
Optical (2 to be chosen)
system Optical bloc 1 2 3
Angular acceptance *2° +11°  +£0.04°
Observed area size @14mm @8mm @6mm
*+B:-90° to 90° motorized
Goniometer * :-90° to 90° motorized
+ Angular resolution: selectable (0.01°/0.1°/1°/10°)
* Positioning precision: 0.01°
Polarizer/ * Rapid insertion
Analyzer set o ano .
. + 0°- 90° manual rotation
(option)
Measuring Time
180°— * “Integrated flux” mode: 45 s
profile * “Spectrograph” mode: 45 s
(option)
Software
Exportation | Text file (ASTM)
P + BSDF format (imported in commercial software)
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