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Outline

‘Introduction to the materials database in gpvdm
‘Where is the materials database stored?

‘What format is the materials database stored in?
*Adding your own material the hard way.

*‘Where do | get refractive index information from?
*Extracting n/k data from the literature.

*Using the graphical interface to import data.

*Other information contained within the materials database.
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Introduction 1/3

*The materials database stores mainly the optical (n/k) data for the materials used in

gpvdm simulations. You can access it from the database tab.
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*Each material has n/alpha data
stored for it. 2
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Introduction 3/3 @

*Although the materials database does store some electrical parameters
and thermal parameters these are not used in the simulations.

*This Is because gpvdm is mainly used for simulating thin film devices, and
the material parameters change a lot between fabrication runs/labs/material
batches. Therefore electrical/thermal parameters have to be set in the
simulation it's self.

‘The materials database is mainly used for storing n/k data which is
used in simulations.

https://www.gpvdm.com



Outline

Introduction to the materials database in gpvdm
‘Where is the materials database stored?
‘What format is the materials database stored in?
*Adding your own material the hard way.

*‘Where do | get refractive index information from?
*Extracting n/k data from the literature.

*Using the graphical interface to import data.
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Where Is the materials database stored on my computer? @

*The materials database is stored in your home directory within the
gpvdm_local folder. So for the user ‘Rod’ it would be stored in:

c:\Users\Rod\gpvdm_local\materials

*If your home directory Is stored on a network or somewhere else the
materials directory would be stored in:

‘the path to your home folder’\gpvdm_local\materials

Where ‘the path to your home folder’ would represent the path to your
home folder whereever it may be stored.

https://www.gpvdm.com
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What format are the materials stored in?

*Each material is stored in it's own directory in the
materials directory, so for example p3ht is stored in the
directory p3ht:

*In each materials directory there are 4 files:

-alpha.gmat: Contains the optical absorption information
‘n.gmat. contains the real part of the refractive index
‘bat.bib: Is a bib file containing references.

*data.json contains all other information about the material
In JSON format.

‘These are all text files you can edit them directly with
a text editor.

https://www.gpvdm.com
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n.omat and alpha.omat files look like this...

*‘n.omat
File Edit WView Search Tools Documents Help
|4 &3 open - j| save = -
| | momat L7 alpha
1 #gpvdm
2#title Refractive index
3#type xy

4 #x_mul 1le9

5#y_mul 1le9

6 #x_mul 1le9

7 #data_mul 1.0

8 #x_1label Wavelength

9 #data_label Refractive index
10 #x_units nm

11 #data_units au

12 #logscale_x 0

13 #lLogscale_y 0O

14 #section_one Materials

15 #section_two Refractive index
16 #data

17 2 .50000000E-07 1.52024000E+00
18 2.53000000E-07 1.51990000E+00
192 .56000000E-07 1.51935000E+00

AA N FAnAANAANAATE AT A4 ranronnnr- . nn

Plain Text -« Tab width: 4 -

Ln1,cCol1

*alpha.omat

A alpha.omat (~/t/gpvdm5.0/materials/polymers/p3ht) - Pluma

File Edit view Search Tools Documents Help
&2 Open - ave QS

=T o mat X |_| alpha.omat

1 #gpvdm

2#title Absorption

3#type Xy

4 #x_mul 1le9

5#y mul 1le9

6 #x_mul 1le9

7 #data_mul 1.0

8 #x_label Wavelength

9 #data_label Absorption

10 #x_units nm

11 #data_units m™{-1}

12 #1logscale_x 0O

13 #logscale_y ©

14 #section_one Materials

15 #section_two Absorption

16 2.50000000E-07 7.11557569E+06
17 2.53000000E-07 6.91944511E+06
18 2.56000000E-07 6.72005736E+06
19 2.59000000E-07 6.51752563E+06

AAN ,AaANAANANAT AT S NN AT T oYt
Plain Text - Tab Width: 4 - L ol

There is a header which you can leave alone, then there are two columns:

n.omat: wavelength (meters) / refractive index

alpha.omat: wavelength (meters) / Absorption in (m™)

*Again these are text files you can edit them by hand.

https://www.gpvdm.com
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Introduction to the materials database in gpvdm
‘Where is the materials database stored?

‘What format is the materials database stored in?
*Adding your own material the hard way.
*‘Where do | get refractive index information from?
*Extracting n/k data from the literature.

*Using the graphical interface to import data.
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Adding your own material the hard way...

*Simply copy an existing material directory to a new
one say copy p3ht to a new directory called PMMA.

*Then copy and paste the refractive index/absorption
Information into alpha.gmat and n.gmat.

*Make sure you use the correct units i.e. wavelength
(m) and absorption in m™.

*That’s It.

*It will not work if you use cm or um for
wavelength, and absorption must be in m™,

https://www.gpvdm.com
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Getting hold of refractive index absorption data. @

*There are lots of places to get hold of refractive index data:
1. Your own experiments — this is the best option.

2. https://refractiveindex.info This is a very good site containing lots of refractive
iIndex information.

3. https://www.pvlighthouse.com.au/ another good site with n/k data.

4. Extract the n/k data from the literature.

14
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Extracting n/k data from the literature

*Step 1: Find a paper with the refractive index/absorption data in it (hint: Try google
Image search for this)

*Step 2: Take a screenshot of the graph you want to import, and save it as a .png file.

Pdf of paper
Graph saved as png.
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Extracting n/k data from the literature @

*Step 3: Download Engauge Digitizer from the internet:
http://markummitchell.github.io/engauge-digitizer/

*Step 4: Set up the axies (red crosses), then by hand draw points on the the data you
want to extract.

Lf.’. - - g,,‘i},.;u ge Digitizer 10.10: /home/rod/Deskrop/Untitled2.png 3 it oS .
E:gi:[tlmz:et' Vi x SI_ti 9 HQ o L — = _,_. = Step 5: Save thIS data aS-

Wavelength(m) v.s. n

or

Wavelength(m) v.s. absorption (m™)

500 600 700 aléu Step 6. Copy and paste this data into your
(c) i i n.gmat or alpha.gmat files.

17
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Adding a material using the graphical interface

*Select the materials directory to which you want to add a material to then click Add

material.
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Making a new material the easy way...

— Open file https://www.gpvdm.com

‘ﬁ ‘ | /home/rod/t/gpvdmb5.0/materials/polymers
Back

Home

2. Double click

*1. Click

p3ht pcdtbt pcpdtbt pdts-dtffbt pedotpss
@ f Marterial editor {(htops://www.gpvdm.com) my_ new_ material
E—
si-pcpdtbt [ File
i 1+1 ~ .
/W — ref s 4 ﬁiw” /i ;}
Cost Pisteral [E=ert relerence Save image Import data Help
directory information
Absorption | Refractive index Basic
Absorption V=0.0 time=0.0 fs
0.04 A
=
- 0.02
<
E
= 0.00
2
a
S —0.02 A
2
<L
—0.04 +
. . 460 5[;0 6[I)G 760 B[IJO 9[I)0 1DI00 11IDO
*The material file has no data.... wavelenath (o — Absorpion
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Adding a material using the graphical interface

_"lf,' Material editor (https://mwww.gpvdm.com) my_new_material
| Fite |
$M [+1 - =z FEE
ref SN R ( Y
_- =) 1 w
Cost Materlal ln;ert refer.ence Save imag Import data Help
directory information
Absorption Refractive index Basic
Absorption V=0.0 time=0.0 fs
0.04
-
—
—  0.02 1
<
E
= 0.00
=
=
=3
c —0.02
Wl
=
=T
—0.04 4
T T T T T T T T
400 500 600 700 800 900 1000 1100
Wavelength (nm) .
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*Click import data, and the data importer window will be displayed....
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Click open data file...

| Load/Import | Plot

Import data (https://mwww.gpvdm.com)

Open data
file

Title: | Wavelength - Wavelength

x-label: | Wavelength

y-label: | Wavelength

The file to import:

FHopvdm

#title Refractive index
Htype xy

Hx_mul 1e9

#Hy_mul 1.000000
#Hx_label Wavelength
#Hy_label Refractive index
FHx_units nm

Hy_units au

#logscale_x 0
#Hlogscale_y O
#Hsection_one Materials
#Hsection_two Refractive index
3e-07 1.37356
3.02e-07 1.36947
3.04e-07 1.36536

3 NARa-NT 1 IR127

fhome/rod/t/gpvdm5S.0/materials/polymers/pdts-dtffbt/n.dat

x-column: | O

y-column: | 1 =

+ | x units: | Wavelength (nm)

+ | y units: | Wavelength (nm}

The imported file, the numbers should now be in SI units

#Hgpvdm

#title Wavelength - Wavelength
#Htype xy

#Hx_mul 1000000000.0
#Hy_mul 1000000000.0
#z_mul 1.0

#Hdata_mul 1.0

#x_label Wavelength
dHy_label

#z_label

#data_label Wavelength
#Hx_units nm

FHy_units

#Hz_units

FHdata_units nm

#logy False

#Hlogx False

fhome/rod/t/gpvdmb5.0/materials/polymers/my_new_material/alpha.omat

Help

https://www.gpvdm.com

*And select the data file
containing your n/k data.

*See earlier on In the

slide deck to find out
how to get n/k data.
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The import window used to convert data to Sl

‘ Load/Import | Plot

o Import data (htrps://mww.gpvdm.com)

Open data Import
file data

Title: | Wavelength - Wavelength
x-label: | Wavelength

y-label: | Wavelength

The file to import:

FHopvdm

#title Refractive index .The Imported data
Htype xy

Hx_mul 1e9

#Hy_mul 1.000000

#Hx_label Wavelength
#Hy_label Refractive index
FHx_units nm

Hy_units au

#logscale_x 0

#Hlogscale_y O

#Hsection_one Materials
#Hsection_two Refractive index
3e-07 1.37356

3.02e-07 1.36947

3.04e-07 1.36536

2 NARe-NT 1 IE127

fhome/rod/t/gpvdm5S.0/materials/polymers/pdts-dtffbt/n.dat

Help
x-column: | O + | x units§l | Wavelength (nm) -
y-column: | 1 = + | y unitsf | Wavelength (nm}) -

The imported file, the numbers should now be in Sl units

#Hgpvdm

Eiéz\:yave{ength-Wavelength .The the data

#y_mul 1000000000, transformed into SI,
ready to be imported

into gpvdm.

#Hdata_mul 1.0
#x_label Wavelength
dHy_label

#z_label
#data_label Wavelength
#Hx_units nm
FHy_units

Hz_units
FHdata_units nm
#logy False

#Hlogx False

fhome/rod/t/gpvdmb5.0/materials/polymers/my_new_material/alpha.omat

=

*Set these to the

units of the input
file.

*Note this can
transform between
absorption units.

*So if your file were in units of wavelength nm and absorption ‘attenuation coefficient’, select

those.

https://www.gpvdm.com
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Then click import data and the data will be imported into
the new material..

i’ Import data (htrps://mww.gpvdm.com)

Load/Import

Open data

file Help
Title: | Wavelength - Wavelength |
x-label: | Wavelength | x-column: | O = + | xunits: iWavelength (nm) - |
y-label: | Wavelength | y-column: | 1 = + | y units: iWaveiength (nm) - |
The file to import: The imported file, the numbers should now be in Sl units
i Hopvdm | |#gpvdm
i#tit{e Refractive index #title Wavelength - Wavelength
| #Htype xy #Htype xy
| #Hx_mul 1e9 #Hx_mul 1000000000.0

| #y_mul 1.000000
i #x_label Wavelength
| #y_label Refractive index
| #Hx_units nm
| #y_units au
i#logscale_x 0
| #logscale_y O
| #section_one Materials
| #section_two Refractive index
3e-07 1.37356
3.02e-07 1.36947
3.04e-07 1.36536
|2 NRa-N7 1 3R1272

/home/frod/t/gpvdm5S.0/materials/polymers/pdts-dtffbt/n.dat

#Hy_mul 1000000000.0
Hz_mul 1.0
Hdata_mul 1.0
#x_label Wavelength
#y_label
Hz_label
#data_label Wavelength
#Hx_units nm
FHy_units
Hz_units
Hdata_units nm
#logy False
| #logx False

/home/rod/t/gpvdm5.0/materials/polymers/my_new_material/alpha.omat

https://www.gpvdm.com
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And you will have imported your data..

| File |

Material editor (hitps:/fwww.gpvdm.com) p3htpcbm

x

Absorption | Refractive index

fix g
o) s/w Bl .
From file From Material Insert reference  Export

Equation directory information image

Basic = Electrical parameters = Thermal parameters

Absorption V=0.0 time=0.0 fs

le7

— 2.0
-
—
—-—
¢ 1.5 A
E
&
S 1.0 A
g
o
a
< 0.5

0.0 !

200

https://www.gpvdm.com

T T T
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*You will need to do this for both the
Absorption and the real part of the
refractive index.



Overview
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‘What format is the materials database stored in?
*Adding your own material the hard way.

*‘Where do | get refractive index information from?
*Extracting n/k data from the literature.

*Using the graphical interface to import data.

Other information contained within the materials database.
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The materials database contains:

WMaterial editor (https:/www.gpvdm.com) p3htpcbm ~ =

Absorption | Refractive index | Basic | Electrical parameters

Blended material

Xig -4.3000200

Ego 11

rg

| Fie |
f(x) /W -
From Cost Material  Insert reference
Equation directory  information

Help

Thermal parameters

TruefFalse
ev

ev

Marerial editor (httpsz/www.gpvdm.com) p3htpcbm

Fie |

Materialleditor (hTtps://www.gpvdm.com) p3htpcbm

Basic Electrical information

https://www.gpvdm.com

o f) gw

r—
From Material
Equation %% directory

Absorption | Refractive index | Basic

Thermal conductivity
Electron relaxation time

Hole relaxation time

Thermal information

Ipg,
—p

Insert reference
information

Electrical parameters | Thermal parameters

0 wmic?
1.0000e-08 s
1.0000e-09 s

Help

B f(x)

ror
Fromfile  Srom

=

& Material  Insert reference  Export
ost > £
directory  information image

Absorption | Refractive index | Basic | Electrical parameters | Thermal parameters

Color

Material type

Publish material data? | Public

Change log

Organic

Basic information

Help
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All other material data Is stored in the data.json

. *These are stored in the data.json

/second_disk/gpvdm/gpvdrn X |+

c o IB file:///second_disk/gpvdm/gpvdm7.88/gpvdm_data/materi- ==« i flle

@ Getting Started

JSON  Raw Data  Headers

Save Copy Collapse All Expand All 7 Filter |SON

*This can be viewed in firefox, or in

color_r: 8.
color_g: [} -
: a text editor
coleor_alpha: 1 '
material type: "organic”
status: "public
changelog:
mat_src; "unknown"
* n_import:
import file path: "none"
import x combo pos: 9
import data combo pos: 1
import x spin: 8
import data spin: 1
import_title: "Voltage - 3"
import xlabel: "Yoltage"
import _data label: =
import _area: 8.104
import _data invert: "False"
import x_invert: "False"

data file: "none"

b alpha import: {=}

» material db_electrical params:

material_blend: i b =
Xip: -3
Egd: 1
Xil: -3
Eql: 1

https://www.gpvdm.com



Basic electrical information @

*Because gpvdm is mainly used to simulate

| thin film devices, and because the quality of
aerl et refrence « | thin films changes a lot between devices/labs/
fabrication runs, it does not make sense to
have a database of electrical parameters for

Blended material True/False
> materials such as P3HT.

Ego 1.1 eV

*Therefore the electrical parameters should
be set in the electrical parameters window in
your simulation, not in the materials database.

*The values in this window are simply use for drawing pretty band diagrams, and are not
used in the simulation.

https://www.gpvdm.com



Basic information

*~*  <This contains basic information about
e the material, such as it’s color and
0 sw k] BB ) material type, metal/oxide/polymer

Frorr file From Ccost Mat ial  Insert reference Export Help
Equation directory information image etC
LI I
Absorption Refract d B Elect | paramet Thermal paramet
col I gb
Material type Organic ¥ type
Publish material data? Public - type

Change log

https://www.gpvdm.com



Thermal information

) - Material editor (https://www.gpvdm.com) p3htpcbm e ¥ .These Values are used aS the defaUIt
(e | | values for thermal simulations.

Absorption = Refractive index  Basic | Electrical parameters =~ Thermal parame ters
Thermal conductivity 1.0 wm!c?!
Electron relaxation time 1.0000e-08
Haole relaxation time 1.0000e-09

https://www.gpvdm.com



	Title
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31

