Waveguide and Directional

Coupler
MODE Simulation




Lumerical Solutions

» FDTD Solutions: Single and multi-
, processor finite-difference time-
4] domain optical design software.
I

~ = MODE Solutions: Waveguide
r-1 eigenmode solver and omni-
- directional broadband propagator
design software.
I

INTERCONNECT: Optoelectronic

and photonic integrated circuit

(PIC) design software package.
e

T * DEVICE: Powerful semiconductor
—  TCAD device simulation software
for silicon-based optoelectronic
structures.
|

Optoelectronics (17/2)

3D Maxwell solver(FDTD

Modal analysis(MODE

Charge transport & heat transfer(DEVICE)
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Lumerical MODE Solution

 FDE(Finite Difference Eigenmode) solver
-Calculate physical properties of waveguide modes
-Solve Maxwell’s equations for cross-sectional mesh

ol

Most simulations

« 2.5D varFDTD(Finite Difference Time Domain) will be held with
-Time domain simulation with approximation these solvers
-2D simulation speed with 3D accuracy

- EME(Eigenmode Expansion) solver
-Frequency domain simulation

Yonsei University
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License Setting

| 5 | MODE Solutions - Config

| Floating ;| Mode Locked |

Manage which floating license servers get checked from this tab,
Options

Server: 165132112189 Port: @ Default ) Specify

Contigure redundant servers
=zerver can be either the hostname or IP address of a Flex license server

&ctions

@ Apply these settings to my user account only

) Make these settings the systern defaults (requires elevation)
) Configure my account to use systern defaults

Instructions on how to activate wour floating license
Wiew your active licenses in the FlexMet Publisher dashboard

QK ] [ Cancel

Optoelectronics (17/2) Yonsei University



MODE Window

-

Bl [ & A

®] Lumerical MODE Solutions - Layout

Materials  Structures

tructure Set

|
P

Ed
4

w - eh

Aftributes

Components

AR I I

Manitars

aroups simulation Analysis

Layout

Result View - model

MNarme Dirmensions/value

A

Show rg It view,

AREY ¢+ $ &9

| = 1) UM |2

Simulation
2 @

== Search onling help
Hesources  LCheck Hun

KE wiew 8 X Y view

-~

Script File Editor

EME port
x| Script File Editor 8 X
(]
untitled. st m

=

<«

cript Prompt

Group scope= model

Command Window

Directory: D /mk/Simulations/Carrier Injection Modulator [ Normalization: CWRorm

W,

Y

Script Waorkspace

Mame Dimensionsvalue

Script Workspace | Script Favorites

¥ z

Optoelectronics (17/2)
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Waveguide Structure

 Drawing structure

Optoelectronics (17/2)

Example) Make strip waveguide
Height: 220 nm

Width: 500 nm

Length: 30 pm

Core material: Si

Cladding material: SiO,

220nm Cladding Oxide

G—
500nm Buried Oxide (BOX)

Silicon Substrate

Strip Rib
Wavequide Waveguide

(&) Yonsei University




Structure Build(GUI)

®] Lurnerical MODE Solutions - Layout

File

Edit

IMaterials
Object

Wiew Setting  Simulation  Help

Q@ || en

L g

-

atructures Attributes Components

e

- Rectangle

‘ Polygon

[ 4

@ o

. Circle

‘s Ring

P custom
B surface

"R waveguide

. Sphere

Result

0 Pyrarnid

Mam

ﬁ Planar Solid

sfvalue

Il 2D Rectangle

Optoelectronics (17/2)

Objects Tree 4

Layou
'Y Y
. AREE s e»

Marme Type

Bl rmodel Model
g Edit ohject

Disable

Add to new group
Delete

Move up

esult Vi Vil B B X

Move out of group

=
r—
]

Marne Maove into group

RMA EepAar ik
I - N

Yonsei University




« Cladding

ﬂ Edit rectangle

name test_clad

Geometry | Material | Fotations | Graphical rendering |

Structure Build(GUI)

w (um) 0

% gpan (um) 4

yum) 0
y span (um) 30

z (ym) O

z span (um) 4

wmin {um) -2

% may (umy 2

v min {pm) -15

y max (um) 18

2 min {pm) -2

z max {um)

««You-can use both (x & span)

or (x min & max) for setup

ﬂ Edit rectangle

name test_clad|

Geometry | Material | Rotations | Graphical rendering |

Optical material

material [SI02 (Glass) - Pallk

-

index |see material database

index units | microns

override mesh order from material database

mesh order 3

Grid attributes

grid attribute name

Mesh order;

f materi

folded, choose mater
which has smaller me

orders 1[G |

@ Edit rectangle

name test_clad

| Geometry | Materlal | Rotstions | Graphical rendering |

render type [detailed v]

detail {1}

override color opacity from material database

alpha 01

Optoelectronics (17/2)
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Structure Build(GUI)

« Cladding

AN e & ® Perspective view 5 X

XL view B X Y view 8 x

Optoelectronics (17/2)
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Structure Build(GUI)

e Core

®] Edit rectangle == ® Edit rectangle ==l
name test.core name test_core
Gearnetry Idaterial Rotations Graphical rendeting Geametry Material Fotations Graphical rendering
Optical material
# um) 0 ¥ min Gum) 025 material [Si (Slicon - Palik -
# span Gum) 0.5 % max (um) 025 index | see material database
oy e index unite | microns
| override mesh order fram material database
v zpan (g} 30 y max (um) 15 mesh order 2
z (umy 01 2 min (um) 0 Grid attributes
z span (um) 022 2 max (um) 0,22 arid aftribute name
V| use relative coordinates
[ Goneal | [ Gancal
2 view & X Perspective view

KE view

Optoelectronics (17/2)

& X Y view
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Simulation Setup(GUI)

 Eigenmode Solver

® Lurnerical MODE Solutions - Layout f=lEm ==

File Edit ‘fiew Setting Simulation Help

w - eh - r's - Ay, - o ~m - ™ = % = o] | Search online help |Ta
Materials  Structures Attributes Compaonents Hroups simulation Analysis Import Build Hources Monitors EME port Hesources Check Hun —

. Objects Tree & X XY view igentt ; Perspective view & ® Script File Editor B X
Fe
Layaut [Show result view| ‘ariational FOTD Sohver 2] “j uii j
a EME Solver |—

& Mesh

| test, lst P
b set("x span”, 4e-6); -

T oseti("y", 01:

8

9

Joypd a4 duag

4 |Mame Type
248 B model Model
W test clad Rectangle

@ [FENTE Rectangle

set("y span”, 30e-6);
set("z win", -2Ze-6);
10 set("z max", Ze-g):
11 set("owerride mesh order from material datahase™,1):
12 set({"mesh order”,3):
13 set("owverride color opacity from material database™,l):

*Z view B X ¥Z view B x }g set{"alpha”, 0. 1);

Areiqr 1Palg0

16 addrect;

17 set{"name"”, "test_core”);

18 set("material™, "%i ($ilicon) - Palik™);

19 zet(x",0);

20 zet("x span”, 0.5e-6):

2l seti"y", 01:

22 set("y span”, 30e-6);

23 seti"z min”, 0):

24 zeti"z max", 0.2Ze-6):

25 set("override mesh order from material database™,l);
26 seti"mesh order”,Z): -

m

Result Yiew

Il
1|2

Marne Dirnensions/value

sdeams pue suopeziundo

EEE A

Yonsei University
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Simulation Setup(GUI)

} Lurnerical MODE Solutions - Layout

ile Edit ‘“iew Setting Simulation Help

W - Eh - I - r'.j-v - vv-v - - - -

Materials  Structures Aftributes Components [Groups aimulation Analysis Import Huild SOUrces Mnn'itnrs £
, Objects Tree B XA view & ¥ Perspective wew g x |
i -
Eigenmode Solver Layout  |Show result view|
A - == =
N (A=) 1
sk | Mame Type
82 | B4 model Model
W test clad Rectangle
d W test_core Rectangle
Bi=| FC FiniteQifferenceEigenmo
N Edit object
;% Add to new group w7 yiew B ¥ Y7 view 5 X
Delete
é Result Wiew Mave up
Mone down
y | Mame Move out of group
} howve into group
X " tact!

Yonsel University
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Simulation Setup(GUI)

(@ Edit finite difference eigenmode solver

name FDE

General | Geometry | Mesh seftings | Boundary conditions | Material | &dvanced options |

(@ Edit finite difference eigenmode solver

name FDE

| General | Geometry | Mesh settings | Boundary condiions | Material | Advanced options |

background index 1

simulation termperature (K3 300

solvar type [ZD ¥ normal -

w{umy 0 W min (umy -

¥ span (um) 2 w max (um) 1

y {um) 0 v min {um) 0

v span (um) 0 y max (um) 0

z (um) 0 z min (pm) -

z span {(pym) 2 z max (pm) 1

(@ Edit finite difference eigenmode solver

name FOE

| General | Geometry | Mesh settings | Boundary conditions | Material | Advanced options

(@ Edit finite difference eigenmode solver

name FOE

| General | Geometry | Mesh settings | Boundary conditions | Material | Advanced optians

Mesh definition Maxirmurm mesh step settings

define ® mesh by [maximum mesh step v] dw (urm) 0.01

define v mesh by |number of mesh cells dy (urm)

define z mesh by [maximum mesh step v] dz {um) 0.01

Actual number of mesh cells used Mumber of mesh cells without override regions

actual mesh cells « | 200 mesh cells = |50
actual mesh cells v 0 mesh cells y |0

actual mesh cells z | 200 rmesh cells z |50

Minimurn mesh step settings Mesh grading

min mesh step (um)  1e-06 grading factor 1,41421

# min be [Metal v]

% max be [Metal v]

vy min be | Metal

Y omaw bo | Metal

z min bc [Metal v]

z max be [Metal v]

[ allow symmetry on all boundaries

&

][ Cancel ]

Optoelectronics (17/2)
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Simulation Setup(GUI)

@ Lumnerical MODE Solutions - Layout
File Edit Wiew Setting Sirnulation Help

- eh - ‘4r - L_fi - -

Materials  Structures Aftributes Componenis Groups Simulation Analysis

Objects Tree B X &Y view

Eigenmode Saolver Lavout  |Show result view
AEECY ¢ § &«

AAA | |Mame Type

vy B4 model Model
-j @ test clad  Rectangle
! @ test core Rectangle

FiniteDifferencekigenmotde

HE view

T i
1\2 Result View 8 X
a Marne Dimnensions,

4 1 b

Optoelectronics (17/2)

-

Import

& X Perspective view

& X YZ view

- [ .
Layer Huilder

~

Mun.\turs
& X Script File Editor 8 x

[:” test,lsf X

(=]

- .ﬁ'ni Iz - [PP Search online help EJ

EME port Hesources  Checl Hun

A E AP

1 deleteall;

2 addrect;

3 zet{"name”, "test_clad");

4 zet("waterial”™, "§i02 (Glass) - Palik™);
5 zer(rx",0):
6
7
]

m

Fet|"x span”, de-g):
Fet("y", 0);
get("y span”, 30e-6);
9 zet("z min", -Ze-6):
10 ser("z max", 2e-6):
1 set("override mesh order from material database™,1):
12 set("mesh order™,3):
13 set("override color opacity from material database”,l);
14 zet("alpha”,0.1):

15

16 addrect;

17 set("name”, "test_core”):

18 set|"paterial”, "5i [§ilicon) - Palik™):

19 set(™z",0);
20 set("x span”, 0.5e-6);
21 seriryT. 01z

| sdaams pue suopezindo | Aleqr 1aalgg | Joup3 a4 wduag

Yonsei University




Simulation Setup(GUI)

Eigensolver Analysis

Mode list

DECK.

»

mode # effective index  wavelength (b loss (dB/cm)  TE polarization fraction (Bx)

4| 1 |

W,

narme wavelength (pm)

Modal analysis | Frequency analysis | Overlap analysis |

options |Set Calculation Parameters

frequency (THz) 193,414

wavelength {um) 1,55

tdesh structure

nurnber of trial modes 5

search [near n -
use max index
n 347638

[ bent waveguide
bend radius {um)

bend arientation (degrees)

Restore Last Settings Calculate Modes

Simulation

m

Optoelectronics (17/2)
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MODE Solutions

Eigenschver Analysis =]
Mode list DECK. i
mode # effective index  wavelength {pm)  loss (dBfcm)  TE polarization fraction (B name wavelength (urm)

PO R UL I
Calculated % Infers whether the mode is true or not

Modal analysis | Frequency analysis | Owverlap analysis |

modes from effective index

options [Set Calculation Parameters v]

frequency (THz) 153 414

wavelength (um) 1,55

Mesh structure

nurnber of trial modes &

m

search [near n -
use max index
n |3 47634

[] bent waveguide

Z (micrans)

bend radius {urm)

bend orientation {degrees)

Restore Last Settings Calculate Modes

-0.0 0.5
® [microns)

Optoelectronics (17/2) Yonsei University




Confinement Factor

Modal analysis Frequency analysis Overlap analysis

options | Power and Impedance Integration -
integration shape | rectangular - \ 0.8
integrate | power -
normalize to | near field mode %? 0o
%l () |[-0.25 | > 5
<2 (um) [0.25 | £
21 tumy [0 | BOU.ndéfry -0.4
22 (um) [0.22 | ) setting
fraction integrated | 80,0114 % T80 s 02 02 06 1

X (microns)
Graph control

® define integration region ) zoom mode Mode plot options
plot | Modal fields  ~ | component |Energy dei v @) linear scale

amnplitude + | coordinates [cartesian ~| O log scale

superimpose structure Plot in Mew Window

Optoelectronics (17/2) Yonsei University




Group Index(n,)

Eigensolver Analysis ——
Mode list DECK
mode # effective index  wavelength (um)  loss (dB/cm)  TE polarization fraction (Ex)  wawe * name wavelength (um)

1 2mem 15 oo s 763
4| 1 | r

| Modal analysis| | Frequency analysis |J Overlap analysis

options [Set Calculation Parameters v]

[ track selected mode

start frequency (THz) 153,414

W
stop frequency (THz) 192175 2 E 06
k= .
start wavelength (urfy 1,55 £ 01 03
stop wavelength (urg) 1,56 ™ [U .
nurnber of poirgs 10 ‘1-_01_0 0.2 '
nurnber of test modds 2 X (microns)
effective ind 244
[ detailed dispersion calculation i
[ stare mode profiles while tracking >< 24
[ bent waveguide o F
= L
bend radius {pm) E o1
bend orientation (degrees) E F
= -
L
Restore Last Settings 18 I . | A | | ] L
1.551 1553 1.555 1.557 1559

Wavelength (microns)

tode plo Frequency plot @

plot | effective index - %-_jin Mew Window
@ Linear scale ) Frequency @—Plotwith IQéD ge

) Log scale @ Wavelength () Plot with points

roup index

Optoelectronics (17/2) Yonsei University




Sweep Width

Sweep waveguide width from 100nm to 300nm with 50nm step

[® edit Parameter Sweep ? >

Mame: |sweepl

Paramneters

Type Ranges = Mumber of points:

MName Parameter Type Start Stop Units Add

< >
Results

Mame Result Operation add
- etprammes e FTo verify single mode conditien:
neff2 zmodel:FDE:data:mode2:neff
Advanced

[ resave files after analysis

Cancel

Optoelectronics (17/2) ) Yonsei University




Sweep Results

Single mode

1 85- condition

— neffl

1.8+
neff2

1,734

1.7 1

1,654

1.6+

1554

1.5

SiO2 refractive index: 1.44

1454

-r- N N NN NN NN NN BN NN BN BN BN BN BN BN BN SN BN NN S N

].4 — -I I I I ] 1 | I I |
1e-007 1.2e-007 1.42-007 1.6e-007 1.8e-007 2e-007 22007 2.4e-007 202007 282007 32e-007

width
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Design Exercise 2-1

What is the single-mode condition for the given thickness of rib

waveguide? Also, calculate group index(n,) for the single-mode
rib waveguide.

-220nm thick & 100nm slab at 1550nm

Due: 27 Nov. In class

Cladding Oxide
- ‘ """"""" 100nm

Buried Oxide (BOX)

Silicon Substrate

Strip Rib
Wavequide Waveguide

Optoelectronics (17/2)
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Tips for Design Exercise 2-1

« Condition for guidance of rib waveguide

Nett_total”Nefr1 _ | _
:Making same environment as strip waveguide Norrt Norrt

 How to get ng _

:Use 1-D Z:X prop simulation in FDE solver Wavziguide

Welew . #x Parspecte e ™

(&) Yonsei University

Optoelectronics (17/2)



Waveguide coupler

 Y-branch coupler

I:I'utp:.k /

Output

1
|

Input

« Ideally 50:50 power splitter
« Bezier Curve
 Curve shape change dueto x2, y2

Optoelectronics (17/2)
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Y-branch coupler

« Waveguide structure group

XY vow & X Porspectie vie w o x

‘@) Edit structure group.

name y-splitter

Properties | Geript | Rotations |

Origin
®{um) 0 y (um) 0 ztum) 0 I

use relative coordinates

Put.waveguide structure valuejip here

Type Unit

(ad ]

1 wg_width Length 05 um
2 wg_height Length 0.22 um Femove
3 wg slab Length 01 um

i eng!% " o
5 x2 Length 30 um Move up
& 2 Length 20 um
7 Vistenal o1 Wztena ST (oicon) - 2. dose,down
8 Material_Si02 i Si02 (Glass) - B..

« Download y_splitter.Ims file at YSCEC Change the'shape of curve

~Ganeel |

Optoelectronics (17/2) @) Yonsei University




Structure (cladding)

 Rectangular

name cladding

Geometry | Material | Fotations [ Graphical rendering |

% (pm) 285 ® min {pm)

% span {(um) 50 ERIEERINY

y (umy 0 W min (um)

y span (um) 30 Y max [pm)

z ium) 0 z min (urn}

z span (um) 5 Z max [um)

use relative coordinates

0
50

-15
15

-2.5
25

@) Edit rectangle

name cladding

Geometry Material | Fotations | Graphical rendering |

material [Si02 (Glass) - Palik -]

index |see material database

index units | microns
override mesh order from material database

mesh order 4

Grid attributes

grid attribute name

Optoelectronics (17/2)

@] Edit rectangle

name cladding

| Geometry | Material | Rotations | Graphical rendering |

render type [detailed

-

detail [}

override color opacity from material database

alpha 0.3

Yonsei University



Simulation Setup

®] Edit variational

name |vatFDTD

General | Geometry | Effective index | Mesh setiings | Boundary condiions | Advanced options |

2.5D FDTD Solver Setting(Variational FDTD Solver
» sveraions I

background index 1,44
sirulation time (fs) 2000

simulation temperature (K) 300

@] Edit variational

name |varFDTD

General | Geometry | Effective index | Mesh settings | Boundary conditions | Advanced options |

Slab mode position Polarization

%0 (urm) 0 YO (um) 0 polarization IE made (TE)

plot IE intensity

effective index method [variatiunal -

can optimize mesh algarithm for extruded structures
clamp values to physical material properties

Simulation bandwidth

bandwidth [broadband -

rnaximurn nurnber of materials 100

number of samples 20 fit Tolerance 01

max coefficients 3
imprave stahility

imaginary weight 1
make fit passive

wiavelength (microns)

-1.0

Test

number of test points 6 |2

test points
X ¥
2 -15 -10
3 -15 o]
4 20 10
520 -10
6 20 o]

z (microns)

00 10

Plot current moded |Plot in neg

name | warFOTD

General | Geometry | Effective index | Mesh settings | Boundary conditions | Advanced options |

w um) 25 % min (um) 0

% span {pm) 50 % max (umy 50

y (um) 0 y min {um) -15
v gpan (um) 30 y max (umy 15
zium) 0 z min {um) -2

z span fum) 4 z max (wm) 2

name |warFOTD

| General | Geometry | Effective index | Mesh seftings | Boundary canditions | Advanced aptions |

mesh type |auto non-unifarmn -

Mesh accuracy Time step

b

Good tradeoff between accuracy, memaory reguirements
and simulations time,

mesh accuracy |3 dt stability factor 0,99

dt {fs) 0.0718482

Mesh refinement Minimum rmesh step settings

mesh refinement iconformal variant 0 min mesh step (urm)  le-05

How do | choose?

Optoelectronics (17/2)
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Simulation Setup

« Source Setting
(MODE source)
E_Edit mode source (mode has been selected)

name source

General | Geometry | Fraquency/Wavelength |

injection axis [xfaxis v] plot [E intensity -
direction [Fnrward v]
amplitude 1
phase 0 0.9
mode selection |fundamental mode v] =
v
Select Mode & 08
£
[[] bent waveguide w
bend radius (um) 0.3
T S RS R B S
bend orientation {degrees) -0.5 -0.3 - 0 03 05

3
y (microns)
Fotations

theta {degrees) 0 [ Plot current mode

Plot in new window ]

rotation offset (um) 0

Clear Source Data ]

Edit mode source {made has been

narme source

General | Geometry | Frequency/Wavelength |

#{um) 5

% span (um) O

y () 0

y span (pm) 1

Edit mode source (mode has been selected)

% omin (um) &

wmax (wm) 5

w min (um) -0.5

y max (um) 0.5

name souUrce

. setings;

@ set frequency/wavelength
) settime domain

set frequency,wavelength

General | Geometry Frequency/Wavelength |

[wavelength ~ | [min/max

1.5
16

wavelength start {um)

wavelength stop (um:

set time domain

pulse type hbroadband
frequency (THz) 193,616
39,6559
112.437

12,4914

pulselength (fs)
offset (fs)
bandwidth (THz)

Advanced options
eliminate discontinuities
[] optimize far short pulse

Set global source settings

spectrum vs wavelength
07
0'1I 1 | 1 -
141 1.46 1.51 1.56 1.61 1.66
lambda (microns)
spectrum vs frequency
07
0L, o W B IR E .
176 182 188 194 200 206
frequency (THz)
signal vs time
0.2
0.0 03 0.6 09 12 15 18 2
time: (fs) x10

) o |

Optoelectronics (17/2)
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Simulation Setup

Monitor 1 Setting (Frequency domain field and power)

@] Edit frequency domain power monitor

nare rmonitor_1

(@] Edit frequency domain power monitor

name rmonitor_1

General | Geometry | Datatorecord | Spectral averaging and apodization |

| General | Geometry | Datatorecord | Spectral averaging and apodization | Advanced |

ovarride global ronitar settings

[ use linear wavelength spacing

use source limits

[Wavelength v] [min/max -

minimum wavelength (um) 1.5

maximum wavelength (um) 1.6

frequency points 100000

@) Edit frequency domain power monitor

name
General | Geornetry Data to record | Spectral averaging and apodization | Advanced |

standard fourier transform

[T partial spectral average

[] tatal spectral average

Fields Poynting vector and power
[T autput Ex [ output Hx autput Px
[T autput Ey [ autput Hy autput Py
[7] autput Ez  [] autput Hz output Pz
output power

monitor type [ED H-normal v]
wlum) 45 % min (umy 45
% span (umy 0 % max (pm) 45
y (umy 10 y min (pm)  -0.5
v span (um) 1 v max (um) 05
z (umy 0 z rnin {urn) 0,25
z span (um) 0.5 z max (um) 025

use relative coordinates

down sample = 1
dowen sample ¥ 1

down sample £ 1

-Frequency point should be large enough

Optoelectronics (17/2)

ak ] [ Cancel
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Simulation Setup

* Monitor 2 Setting (Frequency domain field and power)

narme rmonitor_d name monitor_2
General | Geametry | Datatorecard | Spectral averaging and apodization | Advance General | Geometry | Datato record | Spectral averaging and apodization | Advanced |
override global monitor settings
[ use linear wavelength spacing manitor type [2D A-normal v]
- L
use source limits # (pmy 45 % min (pm) 45
[Wavelength v] [min/max v] % span (um) 0 % max (um) 485
rhinimumn wavelength (um) 1.5
10 i 95
maximum wavelength {um) 1.6 y Cumy [+ y rin (urn] 5,
v span (um) 1 v max (um) 105
frequency points 100000
z {um) 0 z min (um) -0.25
] Edit frequency domain power monitcg
Z zpan (umy 05 z max (pmy 025
name monitor_3
5 v i i
| General | Geometry | Datatorecord | Spectral averaging and ; use relaive coordinates
standard fourier transform down sample X |
[ partial spectral average down sample ¥ 1
[] tatal spectral average down sample Z 1
Fields Foynting vector and power
[8]:4 ] [ Cancel

[ autput Ex 7] output Hx autput Py |

[ output By [ autput Hy output Py
[} output Ez - [] output Hz output Pz
output power

-Frequency point should be large enough

Optoelectronics (17/2)
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Run Simulation

« After setup, run simulation

lutior im Ims;

. = - U Cim . = 5 & M.

<

g

Materialz  structures Aftributes Components lEroups simulation Analysis Impart Build Hources Monitors EME port Hesources  Check
Objects Tree & X KY view & X Perspective view & x| Script Fils Editor 8 X

Wariational FDTD Layout = \:3 & @

Search online help

)
g
=
o
5
m
=
E

Ah

A AEECY ¢ & &= [ united.isf
aan | [MName Type !

244 +A model Model

> &% y-splitter  StructureGroup
W cladding  Rectangle
varfFDTD  VariationalFDTDSolver
¥ source varFDTDMedeSource
% meniter 1 varFDTDFrequencyMonitor
monitor_2  varFDTDFrequencyMonitor

sdsams pUE suonez(wndg

KL wlew & X YZ view 8 x

Result Yiew

Name Dimensions/Value

< .

Engine Status Project file Max time remain Autoshutoff level Progress
; > Local Host Running "Di/(d) E2/[2017-2] HEADSY/Z 2 11 mins, 52 secs 1 | | 1% Script Workspace 8 X
Name Dimensicns/Value

=

£

2
o
E‘ 1 1% | Quit & savel [Qui‘ & don't save] [ Force quit ] - -
& [Group scope= “model ) = = = | Script Workspace | Soript Favorites

(&) Yonsei University
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 Monitor 1 (Right cli

Result

ck) - Visualize 2> T
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Design Exercise 2-2

Design rib waveguide type Directional Coupler. Use waveguide width
from the result of Design Exercise 2-1.

-220nm thick & 100nm slab at 1550nm

Properies | Script [ Rotations |
Qrigin
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use relative coordinates
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© Name Type Value Unit
1 wg_width Length 0.5 um
2 wg_height Length 0.22 um
3 wg_slab Length 0.1 um
4 L_coupling Length 10 um
5 gap Length 0.5 um
6 x1 Length 10 um
7 x2 Length 30 um
8 y2 Length 20 um
9 Material_Si Material Si (Silicon) - Pa
10 Material_Si02 Material Si02 (Glass) - P..

Due: 27 Nov. In class

Optoelectronics (17/2) @) Yonsei University




