Simulating emission from thin films
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Download the software:

Download all the software used in this talk from:
e http://www.oghma-nano.com/download.php

*Please report bugs to:
* roderick.mackenzie@oghma-nano.com

https://www.Oghma-Nano.com


http://www.oghma-nano.com/download.php

Outline of the talk

eIn this talk we will cover:
 Making a new simulation
» Adjusting the dimensions of the simulation
» Optical sources
* Optical detectors
e Examining the results
e Light absorbed in each layer
« Setting the wavelength range
e SumMmmary

https://www.Oghma-Nano.com



Make a new simulation

General-purpose Photovoltaic Device Model (https://www.gpvdm,com)
Simulation type simulation Editors Electrical Optical ~ Thermal Databases Information ~ Questionsi
> &H = O @
Open Export Run Parameter Fit to Optical Machine Edit
sim...ion Zip simulation scan experimental data Simulation  Learning Probes
evice structur Terminal Output Tutorials/Documentation

. New simulation (https://www.gpvdm.com)

Which type of device would you like to simulate?

. B BETERR o -

P3HT:PCBM Amorphous CIGS EQE demo Equivlent Exciton Exciton
solar cell silicon Solar cell circuit model domain device
(PCE=4%) solar cell

B/ —
Hetrojunction IS/IMPS/IMVS/  Large area Large area Laser Matlab Morphology
tunneling cv PM6E:Y6 hexagonal Example scripting .
example solar cell contact demo
n €« =2 = G-
— .—
OLED Optical filter Organic Perovskite  Photeonic-xtal Polycrystallin| Ray
solar cells solar cell FDTD silicon tracing

| | | |
— .
Tandem Thermal oled papers
solar cell simulation

v Show hidden

Fitting and
parameter
extraction

Tandem 5i
Perovskite
cell

Cancel

Next

. New simulation (hitps://www.Oghma-Nano.com)

Which type of device would you like to simulate?

<

AFM Raytrace demo

nz
Escape from film
Ny
nz =
Light box/slits
n

nz Micralens
ni

Prism demo

Ray trace demo

7y

v Show hidden

Cancel

Next

«Save this example to your home directory.

https://www.Oghma-Nano.com




You should get a window like this

s *You Can see...

‘ File ‘ Simulation type Simulation Editors Electrical Optical Thermal Databases Information About

a ]‘ If you publish results generated with gvpdm in "
9 ) ¥ dnisie, ¥ - o oy q—%— a paper, book or thesis you must cite this
+] é - } ﬂé.,? "'»—;: s © @ paper: Analytical description of mixed ochmic and

New Open Export Run Parameter Fit to Optical Machine  Edit sz e TiiEs] ceErs T e [ sgieae Script

carrier - .
. . . . . = devices, Journal of Applied Physics, 128, 165701, H
simulation sim...ion Zip simulation scan experimental data Simulation  Learnin g Probes 2020 and along with these two papers in your work. Editor . e OXI e aye r I n e an
evice structure Terminal Output Tutorials/Documentation
gray, these are both ZnO.

Contacts

U

Electrical
parameters

*The gray box represents the
substrate.

Emission
parameters

B
Substrate
xz-size

*The red region represents
the substrates rough surface.

Xy yz

Xz HH

Jhome/rodfoghma/oghmas.o

https://www.Oghma-Nano.com



You should get a window like this @

*The light sources
represented by green arrows.

https://www.Oghma-Nano.com



You should get a window like this @

*The ‘detector’ is represented
with a purple grid.

*This is equivalent to a CCD
camera.

*The mesh represents the
number of pixels. In this case
8x8.

https://www.Oghma-Nano.com
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Layer heights can be adjusted in the layer editor

* . . . .
*Each simulation is comprised

| File ‘ Simulation type Simulation Editors Electrical Optical Thermal Databases Information About

e T of lavers these can be
L Ly =, ’ I f B‘:p.:, © a paper, book or thesis you must cite this 'l
D é . = bt paper: Analytical description of mixed ohmic and
q q -charge-limited conduction in single-carrier 5 - - -
New Open Export Run Parameter Fit to Optical Machine Edit space-c = A Script
simulation sim...ion Zip simulation scan experimental data Simulation  Learning Probes sttt il el ATl Py, 1, IEET0, Editor CO n I u reS I n e a e r e I Or

2020 and along with these two papers in your work. "

Terminal Output Tutorials/Documentation

Contacts

v

Electrical
parameters

AN

Emission
parameters

Substrate
xz-size

Xy yZ

xz 4

Solve optical Solve thermal

Layer name  Thicknes (m) Optical material Layer type problem problem

(0]
Semiconduc... 3e-07 ... | polymers/p3ht other ¥ Yes * | Yes * |i...

Oxide 3e-07 ... | oxidesfzno other | Yes ~ | Yes -

/homejrod/oghmafoghma8.0

https://www.Oghma-Nano.com



The size of the substrate can be adjusted in the Substrate
XZ-size editor.

@
| File ‘ Simulation type Simulation Editors Electrical Optical Thermal Databases Information About
_ If you publish results generated with gvpdm in
L Ly Prca N ’ I f B‘:p.:, © a paper, book or thesis you must cite this
D é . = bt paper: Analytical description of mixed ohmic and
. . space-charge-limited conduction in single-carrier .
New Open Export Run Parameter Fit to Optical Machine Edit R = A Script
simulation sim...ion Zip simulation scan experimental data Simulation Learning Probes i, [T 67 Al i s, 2, 1E5500, Editor
2020 and along with these two papers in your work.
Terminal Output Tutorials/Documentation

Layer
editor

=
—
Contacts

v

Electrical
parameters

AN

Substrate
xz-size

Xy yZ

xz 4

/homejrod/oghmafoghma8.0

https://www.Oghma-Nano.com

Dimens

World size

Substrate xz size

X size |2e-06

z size |2e-06

.




The properties of the rough layer can be changed using the

Object editor

https://www.Oghma-Nano.com

AH Rename

Copy json

>

*In each layer you can define irregular

shaped objects.

*Right click on the rough layer and select

edit to bring up the object editor.

*In this case the “Insert” object lives inside

the top or “Semiconductor” layer

n Object editor (https://www.Oghma-Nano.com)

LS A tﬂ: B
—© o . W/
New Rename Object Help
object object enabled

| Inset_\

Object

Offset x: [0 y: |9.9e-8 z: |3e-8

Xyz size dx: 0.000002 dy: 2.165e-7 dz: |0.000002

padding dx: 0.0 dy: 0.0 dz: [0.0

Number of objects x: |1 y: (1 ! |1

Rotate y-axis: |0 x-axis: 180 degrees
Attributes

Color N . Alcha: 0 |3 rgb
Web page link

Text label

Shape type afm_image Edit
Drift diffusion

oy

Optical material  oxides/zno Edit
Inset




The Object editor can be used to change it’s physical size,

position and orientation:

Inset

ﬁ- Object editor (https:/www.0ghma-Nano.com) (o e
A At{ J I{’
P — g | 4]
New Rename Object Help

object object enabled

Object

Offset x: |0 y: |9.9e-8 z: |3e-8 m

XYZ size dx: |0.000002 dy: |2.165e-7 dz: 0.000002 m
padding dx: 0.0 dy: 0.0 dz: (0.0

Number of objects x: |1 y: |1 z |1

Rotate y-axis: |0 x-axis: |180 degrees
Attributes

Color N .| Alpha: (80 |2 rgb
Web page link au

Text label

Shape type afm_image Edit
Drift diffusion

e

Optical material  oxides/zno Edit

https://www.Oghma-Nano.com

*Offset: The z,y,z position of the object within
the layer

*Xyz size:The size of the object

‘Padding: The object can be replicated multiple
times in the zyx directions to form periodic

* structures this gives the space between

objects.

‘Number of objects: Times the object is
repeated in each direction.

*Rotate: rotation of the object in degrees



The Object editor can be used to change it’s physical

attributes

‘- Object editor (https:/www.0ghma-Nano.com) (o e
- A g & a
d Al g @

New Rename Object Help
object object enabled

Object

Offset x: |0 y: ZQ.QE—E |z: |3e-8 m

XYZ size dx: |0.000002 dy: |2.165e-7 dz: 0.000002 m

padding dx: 00 | dy: 0.0 dz: 00 m
Number of objects x: |1 |1 z |1 au

Rotate y-axis: |0 x-axis: |180 deg
Attributes

Color N .| Alpha: (80 |2 rgb

Web page link

Text label

Shape type afm_image . Edit -
Drift diffusion

e

Optical material  oxides/zno Edit

Inset

https://www.Oghma-Nano.com

*Color: Physical color of the object

*Shape type: The 3D shape of the object
selected from the shape database.

*Optical material: The objects n/k data.




The Object editor can be used to change it’s physical
attributes

.1 Object editor (https://www.Oghma-Nanoc.com) A . O X
-0 - + A \‘/
New Rename Object Help
object object enabled

[Inset |

Object

Offset x| y: 9.9e-8 z: |3e-8 m

XYZ size dx: |0.000002 dy: |2.165e-7 dz: 0.000002

padding dx: 0.0 dy: 0.0 dz: 0.0

Number of objects x: |1 y: |1 z |1 au
Rotate y-axis: |0 x-axis: | 180 degrees
Attributes

Color N .| Alpha: (80 |2 rgb
Web page link au

Text label au
Shape type afm_image Edit
Drift diffusion [ ) Passive

Phamaiars

Optical material oxides/zno Edit
Inset

*Try changing shape_type to photonic_xtal and see what
happens to the shape of the object.

https://www.Oghma-Nano.com
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Optical sources

/heme/rod/eghma/oghmag.0

2 Organic and hybrid Material Nano Simulation tool (https:/www.Oghma-Nano.com) A - OX
File Simulation type Simulation Editors ‘ Electrical ‘ Optical Thermal Databases Information About
| V¢ Electrostatic solver - il M 1
" . Drift diffusion R L bac) !
£1_ simple circuit solver - ﬁ
[ Device structure Terminal Output Tutorials/Documentation ¥
L
e
Layer MNew
editor .
object
=
=
! new
Contacts - '
l_j_ | — pelete Object
| i Rename Off:
Electrical ' set
parameters « Copy json .
£ Paste XyZ size
A padding
Emission = Align and distribute .
parameters Number of objects
Script
. Rotate
Substrate Attributes
xz-size
Color
Xy yz )
Web page link
|
XZ A Text label
Edit

lluminate from

Lambda start

*The optical sources are the green arrows, you
can edit them by right clicking on them and

selecting edit.

https://www.Oghma-Nano.com

Lambda stop
Theta steps
Theta start
Theta stop
Phi steps

Phi start

Phi stop

new

A

Rename

object

Object editor (https://www.Oghma-Nano.com)

Y

Object

~

enabled

X: 538216006707121e-7|Y: )98618635056266e-8

dx: |2e-7
dx: 0.0
X |1

y-axis: [g

204 204 204

E lighthouse
xyz
2.7e-7
0.0000016
20
0
360
1
4]
360

Local ground view factor |1 ge2

dy: |1e-9
dy: |0.0
yio|1

x-axis: [g

Z: D38362515431509e-7

dz: |2e-7
dz: 0.0
zZ: (g

Alpha:

80

A - 0O
R
@/
Help

m

m

m

au

degrees

rgh

au

au
lcon

au

m

m

au

Degrees

Degrees

au

Degrees

Degrees

Degrees




Optical sources:
Position

o Object editor (https://www.0ghma-Nano.com) A — 0O %
|_| A t{ . ; Y --KD
-0 = + A 4 a/
New Rename Object Help
object object enabled
| new
Object
Offset X: 538216006707121e-7|Y: )98618635056266e-8 Z' )3B362515431509e-7| M
Xyz size dx: 2e-7 dy: 1e-9 dz: |2e-7 m
padding dx: 0.0 dy: 0.0 dz: (0.0 m
Number of objects el | ¥l z: |a au
Rotate y-axis: [g x-axis: [g degrees
“Refributes
Color 204 204 204 ...| Alpha: |80 |%|rgb
Web page link au
Text label au
Edit E lighthouse Icon
llluminate from xyz « | au
Lambda start 2.7e-7 m
Lambda stop 0.0000016 m
Theta steps 20 au
Theta start 0 Degrees
Theta stop 360 Degrees
Phi steps 1 au
Phi start o Degrees
Phi stop 360 Degrees
Local ground view factor |1 ge2 Degrees
new

https://www.Oghma-Nano.com

>

*The position of the optical source can be set
here. It can also be set by dragging the arrows:

*Offset: The z,y,z position of the object within
the layer

*Xyz size:The size of the object
*Padding: The object can be replicated multiple
times in the zyx directions to form periodic

structures this gives the space between objects

‘Number of objects: Times the object is
repeated in each direction

*Rotate: rotation of the object in degrees



Optical sources: Emission direction

ﬁ Object editor (https://www.Oghma-Nano.com) A - 0O X
PRFECENE $
= e @/

New Rename Object Help
object object enabled

new

Object

Offset X: 538216006707121e-7|Y: )98618635056266e-8 Z' )3B362515431509e-7| M

Xyz size dx: 2e-7 dy: 1e-9 dz: |2e-7 m

padding dx: 0.0 dy: 0.0 dz: (0.0 m

Number of objects el | ¥l z: |g au

Rotate y-axis: [p x-axis: [ degrees
Attributes

Color 204 204 204 ...| Alpha: |80 |%|rgb

Web page link au

Text label au

Edit 2 lighthouse Icon
llluminate from xyz « | au

Lambda start 2.7e-7 m

Lambda stop 0.0000016 m

Theta steps 20 au

Theta start 0 Degrees
Theta stop 360 Degrees
Phi steps 1 au

Phi start o Degrees

Phi stop 360 Degrees
Local ground view factor |1 ge2 Degrees

new

https://www.Oghma-Nano.com

*The parameters in the red box control from in
which direction the rays are emitted and how
many rays are emitted. Options are:

‘Theta steps:

*Theta start:

*Theta stop:

*Phi steps:

*Phi start:

*Phi stop:



Optical sources

s 4 Organic and hybrid M

File Simulation type Simulation Editors Electrical ‘ Opt

aterial

—

B | o 4 r=Y
i Il Light intensity (Suns): 7f m L0 L

[N
Light asers |, g Ray tracing  Optical FDOTD
Sources J (fs) . editor Detectors Simulation
E Light source editor (hitps://www.Oghma-Nano.com) A - O X
| File | About

3 da B P A @

New Delete Clone Configure Rebuild Rename Help

new ight sourc Filters @
Object
Offset x: 16707121e-7|y: 5056266e-8 z: 543150%-7| m
®yz size dx: 2e-7 dy: 1e-9 dz: 2e-7 m
padding dx: 0.0 dy: 0.0 dz: 0.0 m
Number of objects x: (1 g1 z |4 au
Rotate y-axis: |0 X-axis: |0 degrees
Attributes
Color 204 204 204 ... | Alpha: |80 |T|rgh
Web page link au
Text label au

p— ke
lluminate from Xyz = |au I
Lambda start 2.7e-7 m
Lambda stop 0.0000016
Theta steps 20 au
Theta start 0] Degrees |_
/home/rod/oghmafoghma8.0,new, segment0

https://www.Oghma-Nano.com

*Optical sources can also be accessed from
the ‘Light sources’ button.

llluminate from: Changes where the light
source is placed. For ray tracing simulations
you want to choose “xyz”.
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Optical detectors @

*Optical detectors are used to
detect light.

*You can think of them as
CCD cameras.

*They are normal objects so
can be moved and rotated.

Either right click->Edit to

£ ] ] . .
- - — o change their properties or
Simulation type Simulation Editors Electrical | Optical | Thermal Databases Information ut
. | W - — access them through the
i AL L Light intensity (Suns): ’7f D @ Wavelengths: I“,l_'._. I__l =
Light Lasers 0.0 = Ray tracingl] Optical FDTD Al . | Optical Boundary O ptl Cal tab .
Sources (fs) - editor Detectors J§ Simulation mesh  Conditions
[ Device structure | Tarmina Output Tutorials/Documentation

https://www.Oghma-Nano.com



Optical detectors

3 Organic and hybrid Material Nano Simulation tool (https://www.Oghma-Nar

3 Q Optical detectors editor (https://www.Oghma-Nano.com) A - O X
File Simulation type Simulation Editors Electrical ‘ optical ‘ Thermal Databases Information Que

L]
Wavelengths: [ ‘{}-.:. | |

s | | File | About

i JU L Lightintensity (Suns):

[ L ik A
Light  lLasers |, = Al . | Optical Boundary é é ™ d Ati w
Sources  (fs} : mesh  Conditions
New Delete Clone Rename Help
Device structure Terminal Output Tutorials/Documentation

frene
*The resolution of the detector can be set ol

Offset X: D4090792343e-7 y: BBB24891765e-8 z: 19369956986e-8| m

18] the detector WiI ndOW_ xyz size dx:0.0000022 |dy:1.2e-8 dz:/0.0000022 m

padding dx: 0.0 dy: 0.0 dz:|0.0 m

Number of objects x: |1 y: |1 z |1 au

Rotate y-axis: |0 x-axis: |0 degrees

Attributes

Color N .| Alpha: 100 | rob

Web page link au

Text label au

Edit —_lyj‘.r v lcon

Mesh points x '8 au

Mesh points z '8 au

/home/rod/Desktop/sfdfdssfsdfsd,new, segment0

https://www.Oghma-Nano.com



Outline of the talk

eIn this talk we will cover:
« Making a new simulation
» Adjusting the dimensions of the simulation
» Optical sources
* Optical detectors
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Optical detectors:
Run the simulation and double click on detectorO

& Organic and hybrid Material Mano Simulation tool (https://fwww.Oghma-Nano.com) A - 0O X
| File Simulation type Simulation Editors Electrical Optical Thermal Databases Information About
: | - . If you publish results generated with gvpdm in
L. B £, yl {. 5&‘3 0 a paper, book or thesis you must cite this
6 o - , s paper: Analytical description of mixed chmic and
- = ? ; space-charge-limited conduction in single-carrier :
MNew Open Export Fit to Optical Machine Edit : : 2 Script
simulation sim...ion Zip simulation experimental data Simulation Learning Probes geices, fauroal cf. Appied Bhysies; 1261 85/01, Editor
2020 and along with these two papers in your work.
evice structur Terminal OUtPUt  Tutorials/Documentation

I~

@ ] m m iy QL L]

aabb.csv bs_profile 3ll_triangles.datang_escape.dat cache detector0 tector_abs0.csctor_efficiencyCtector_inputl.c  device.dat Zape_bins_raw.c

— o0 h b ® " U
e B <. T T T . .

gmon.out  ray_abs stats ray trace theta RGB.dat theta X.dat  theta Y.dat theta Z.dat neta_small x.d:eta small y.dzeta_small_z.d

*DetectorO contains the output from the
detector, if you had more than one detector
there would be detectorl,2,3 etc..

https://www.Oghma-Nano.com



[ pshot:
| Plot | Color Scale Math
= =1.86452 , y=-0.187439 ,z=0.51083
) -— B
AN = |~ 4
M?;[ée Home Pan Zoom Subplots Customize Play
Ligth detected for 480 nm data. csv

tttttttttt

/home/rod/Desktop/sfdfdssfsdfsd/detectoro

https://www.Oghma-Nano.com

>

*The detectorO file contains the spatial distribution

of where the light hit the detector.

eIn this case it hit in the center so we get a peak in

the center.

*Try playing with the values of theta and phi and

see what happens



Optical detectors

& Organic and hybrid Material Mano Simulation tool (https://fwww.Oghma-Nano.com) S 4

Simulation type Simulation Editors Electrical Optical Thermal Databases Information About

If you publish results generated with gvpdm in
'rl '!E‘. %ﬁa @ ‘ a paper, book or thesis you must cite this
, : paper: Analytical description of mixed chmic and
space-charge-limited conduction in single-carrier
devices, Journal of Applied Physics, 128, 165701,
2020 and along with these two papers in your work.

| File

8 @ =

New Open Export
simulation sim...ion Zip

evice structur Terminal Output Tutorials/Documentation

@QHE@‘QQMQEE@;Q

aabb.csv abs_profile 3ll_triangles.datang_escape.dat cache detector0 § etector_absO.csctor_efficiencyCtector_inputO.c  Mevice.dat tape_bins_raw.t

e o L L L L

gmon.out  ray_abs stats ray trace theta RGB.dat theta X.dat  theta Y.dat theta Z.dat neta_small x.d:eta small y.dz:eta_small_z.da

Script
Editor

Fit to Optical Machine Edit
experimental data Simulation Learning Probes

‘If

*There are also three files called:
» detector_absO: The number of counts detected by the detector
« detector_efficiencyO: The collection efficiency of the detector
=light detected(lambda)/light emitted(lambda)

https://www.Oghma-Nano.com



Optical detectors:
The light efficiency should look like this

*This represents how efficiently
emitted light is captured by the
detector.

Eff e my - oo e
LT reTric y Ul TiTimasTJTl

i
1

=
PJ
1

=
=]
1

*Try moving the light source
around and see what influence
this has on the detected light.

=]
1

Efficiency (Percent)

04 l

T T T T T T T
300 400 500 600 700 800 900
Wavelength (m) m— detector efficiency0. csv

https://www.Oghma-Nano.com
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Fraction of light absorbed by each layer

& Organic and hybrid Material Mano Simulation tool (https://fwww.Oghma-Nano.com) A - 0O X

| File | Simulation type Simulation Editors Electrical Optical Thermal Databases Information About

. If you publish results generated with gvpdm in
j\_’ fﬁ\ yl {. 5&3 0 a paper, book or thesis you must cite this
6 , PiEREN paper: Analytical description of mixed chmic and
- = ? ; space-charge-limited conduction in single-carrier :
MNew Open Export Fit to Optical Machine Edit : : 2 Script
simulation sim...ion Zip simulation experimental data Simulation Learning Probes pmices, fuur ol of Appied Phssies; 125, 1 ER 0T, Editor

2020 and along with these two papers in your work.

evice structur Terminal Output | Tutorials/Documentation

@ e )ogm I L -

aabb.csv bs_profile 3ll_triangles.datang_escape.dat cache detector0 etector_absO.csctor_efficiencyCtector_inputO.c  device.dat tape_bins_raw.t

»

__@hm . N
el B T T <t < T et

gmon.out [ ray_abs stats ray trace theta RGB.dat theta X.dat  theta Y.dat theta Z.dat neta_small x.d:eta small y.dz:eta_small_z.da

*The folder: ray abs_stats contains statistics about what happened to the light in each
layer.

https://www.Oghma-Nano.com



Fraction of light absorbed by each layer

I
e 3 Organic and hybrid Material Nano Simulation tool (https://www.Oghn
_ . R . _ Photons absorbed
File Simulation type Simulation Editors Electrical | Optical | Thermal Databases Information
B . (A — .
i JL_)I_ Light intensity {Suns): n7f m E-E Wavelengths: [mi}..-. I_l g 0.8 1
Light Lasers 0.0 = Ray tracing  Optical FDTD Al = Optical Boundary ]
Sources  (fs) = editor Detectors  Simulation mesh  Conditions 3
i 0.6
evice structur Terminal Tuterials/Documentation E
2 044
= 7
L=}
[1n]
- £
0.2 +
[ N
Inset.csv 3 ; ! ; ;
],i 4 5 6 7 A _
T Wwavelength (m) = Semiconductor. csv
Oxide.csv
5
C Semiconductor.csv
Photons absorbed Photons absorbed
0.05 4 0.08 1
5 0041 S 0.06 -
+ =
[¥]
€ 0.03 @
[
c < 0.04
& 0.02 A &
S g
& 0.014 E 0.02 A
' T T T T T 0.00
; : : i : ; 3 : 7 ;
Wavelength {m) = (N5ef, csV

Wavelength (m) — Oxide. csv

https://www.Oghma-Nano.com
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Setting up the wavelength mesh

L3 Organic and hybrid Material Nano Simulation tool (https://www.Oghma-Nano.com)

File Simulation type Simulation Editors Electrical | Optical | Thermal Databases Information .ThIS SeIeCtS the
— number of
|| wavelength points to

B Ny g T e
i Ul Light intensity (Suns): 7 -'- Wavelengths: lﬁ

Light Lasers |, . = Ray tracing  Optical FDTD - | | Optical §Boundary -
sources (fs) i editor Detectors Simulation gl mesh [Conditions be Sl I I I u I ated .
|'“4. Optical Mesh Editor (hitps://www.0ghma-Nano.com) L = 4

y X z A % D .
: : *\We are scanning

AN -t F=%e ET%s from 300nm to 900nm

Thicknes Mesh points = Step multiply  Left/Right Thicknes Mesh points  Step multiply  Left/Right Thicknes Mesh points = Step multiply  Left/Right Start Stop Step multiply points

6e-07 20.0 1.0 Left v 0.0032249 20.0 1.0 Left v 0.0032249 20.0 1.0 Left v 3e-07 i n 2 O Ste pS
]
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Outline of the talk

eIn this talk we will cover:
« Making a new simulation
» Adjusting the dimensions of the simulation
» Optical sources
* Optical detectors
e Examining the results
e Light absorbed in each layer
« Setting the wavelength range
e The simulation world
e Summary
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The simulation world @

All optical and electrical
Interactions must happen in the
simulation world box.

*You can see the extent of the
world by clicking on a black area
of the simulation and selecting
view - show world box.

oIf you want to change the size of
the world box you can do it
through the substrate size
button.

https://www.Oghma-Nano.com



Changing the size of the world box.

@ Organic and hybrid Material Nano Simulation tool (https://www.Oghma-Nano.com) A O X
‘ File ‘ Simulation type Simulation Editors Electrical Optical Thermal Databases Information Abaut
If you publish results generated with gvpdm in
L Y £, } I f Q‘_T:@ © a paper, book or thesis you must cite this
+] 4_; - | = e paper: Analytical description of mixed ohmic and
. . - . -charge-limited conduction in single-carrier .
New Open Export Run Parameter Fit to Optical Machine  Edit space-c . A Script
simulation sim...ion Zip simulation scan experimental data Simulation  Learning Probes devices, journal Of. Applied Physics, 128, 165701, Editor
2020 and along with these two papers in your work.
Terminal Qutput Tutorials/Documentation
S ' Dimension editor. (https:/iw
Layer
editor
V-1 Substrate xz size | World size
—
Contacts
9 Automatic world size
Electrical i
parameters margin x0 1.1
e margin x1 1.1
Emission
parameters .
. margin y0 3.0
Substrate margin 34'1 1.5
xzZ-size
Xy yz margin z0 1.1
] margin z1 1.1
XZ 1
Jhome/rodf/oghma/oghmag.0

v Oghma-Nano.com)

True/False
decimal
decimal
decimal
decimal
decimal

decimal

Apply

*VValues above 1.0 increase the size of the world box.
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