Overview

*What is gpvdm/theoretical overview?
*Installing gpvdm
*‘Running simple simulations

*Your first gpvdm simulation

*Changing electrical parameters
*Optical simulations and the materials database
*Perovskite solar cells and time domain simulations
*OFET simulations and finite difference meshing.
Editing the device structure using the layer editor
*Meshing and dumping

*OLEDs

https://www.gpvdm.com
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Your first gpvdm simulation

e Click on New simulation, in the file menu.

& General-purpose Photovoltaic Device Model (https://www.gpvdm.com)
- ’ Home Simulations Configure Databases Information . New simulation (https://www.gpvdm.com)
- o = Which type of device would you like to simulate?
New Open Export |
simulation imulation data
Information | é Organic solar cell (p3htpcbm.gpvdm)

General-purpose photovoltaic device model

B N N N N N N N a  a a  a a a a a a a a a  L  LY Y

Perovskite solar cell (perovskite.gpvdm)
https://www.gpvdm.com

. . . . . . a-5i solar cell (a-silicon.gpvdm)
To make a new simulation click New Simulation in the men . ¥
open an existing simulation select Open simulation.
= Organic bi-layer device (bilayer.gpvdm)
There is more help on the man pages.

Please report bugs to: roderick.mackenzie@nottingham.ac

* OFET (ofet.gpvdm)
Follow the gpvdm project: —

D Youtube ,Twitter H -

/home/rod/t/gpvdm5.0/qui

) Show hidden Cancel ‘ Next \

*Save it somewhere but not in the install directory.

https://www.gpvdm.com
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You should get this window.

About

4
File ‘ Home ‘ Simulations Configure Databases Information
Iy ’ o = Lo
’ I l @ | Ly X Light intensity (Suns):
Uik e ‘ btop‘ Par'afneter -Flt PF()Y EX&ITWIITG-I'ESLIlFS 1.0 -
simulation scan data File in time domain

Terminal  Output

Layer
editor
+—
-
Contacts
’i .

Doping/

lons

i

Parasitic
components

U

Electrical
parameters

l-

XZ-slZe

/home/rod/Desktop/new_simulation

Xy Yz Xz +

73HT.PCBM |

Help

Click the play button

https://www.gpvdm.com




The core solver will be run on CPU 0O

. 4
File ‘ Home ‘ Simulations Configure Databases Information About
’ l I _éi? La_)’: g '\/\_\_ Light intensity (Suns): ‘\:"

‘evice structur Qutput

vVac 0.0Z272 -

crPUO Voltage=0.620000 (0.624972) Current

= 2.516980e-01 mA (4.249316e+01 A/m*2) 1.025101e-13
Voltage=0.640000 (0.653038) Current = 6.652446e-01 mA .114346e+02 A/m™2) 7.776147e-14
CPU 1 Voltage=0.660000 (0.684462) Current = 1.251000e+00 mA .090772e+02 A/m™2) 5.572298e-14
Voltage=0.680000 (0.720333) Current = 2.064793e+00 mA .447257e+02 A/m~2) 3.955162e-14
cPU 2 Voltage=0.700000 (0.761928) Current = 3.172107e+00 mA .292941e+02 A/m~2) 2.599258e-14
Voltage=0.720000 (0.810684) Current = 4.646696e+00 mA .750745e+02 A/m~2) 1.683624e-14
Voltage=0.740000 (0.868162) Current = 6.568518e+80 mA .095393e+03 A/m"2) 1.091178e-14
CPU 3 Voltage=0.760000 (0.935992) Current = 9.021254e+00 mA .504196e+03 A/m~2) 7.069920e-15
Voltage=0.780000 (1.015829) Current = 1.208971e+01 mA (2.015619e+03 A/m"~2) 7.079860e-15
Cluster Stopping because Vexternal 1.109301e+00>1.100000e+00
Max possible Jsc = -112.986659
T Voc= 0.602238 (V)

Js -111.634936 (A/m"~2)
Pmax= 45.118899 (W/m"2)

Pmax Voltage= 0.468738 (V)
FF= 67.110478

Efficiency= 4.511890 percent

photon density= 4.231279e+15 Writing files to disk
Freeing memory=0x1d041d0o

Complex solver free

Solved 46448 Equations

Freeing memory from the optical model
finished signal=lock0

Bytes written 8122646

Bytes read 173293

Files read 90

Files written 6134

I have shut down the server

fhome/rod/Desktop/new_simulation

v

‘Blue is CPU usage, red is disk usage, If you simulation is
running slowly, writing to the HDD is always the bottleneck,
SSDs highly recommended.

https://www.gpvdm.com



Examining the results.

4 General-purpose Photovoltaic Device Model (https://www.gpvdm.com)

£ [ tome | Smuters_ Gotre_ owovies_ormter = | Double click on
oA e B U jvdat to view J-V

D o M curve generated

€« m ] L p— by the model.

Undo Run simulation ‘ s ‘ Help

calibrate charge.dat charge_tot.dat GoaMasgesdad dosO.inp.chk dosO_dosn.dat dosO_dosp.dat  dynamic
L L L L L
— lj lj lf ]4 ]4 h‘
dynamic_Rn_ir dynamic_Rp_ir equilibrium iv.dat jv.dat jv-avg.dat [, e ; ;
& y - Applied voltage - www.gpvdm.com

l,f Ié Plot ‘ File Color Scale Math ‘

j.dat log.dat lv.dat measure_jv.dat measure_outpt plO.inp.chk N Q --—

v A€ 2D = ~ B )
[![!lll! | ‘ | I‘ Refresh graph  Home  Back  Forward Pan Zoom  Subplots  Customize Save
= -

Current density - Applied voltage

snapshots solver spectra tconverge.dat

2500

2000 ~

1500 +

1000
/home/rod/Desktop/new_simulation

500 A

Current density (A m™{-2})

[=]
1

-0.2 0.0 0.2 0.4 0.6 0.8 1.0

Applied Voltage (Volts) .
— v dat
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The snapshots window, this is used to show changes in
the device as a function of voltage and time.

/home/rod/Desktop/new_simulation

= General-purpose Photovoltaic Device Model (https://www.gpvdm.com)
’ File ‘ Home | Simulations Configure Databases Information ‘AbOUt‘
’ II & *Li‘\"-, i Z_f % Light intensity (Suns): 7 )
x v x
Undo Run simulation . Stopl Parameter Fit Pllot Examlne resullts ‘ 1.0 ‘ - ‘ Help
simulation scan data File in time domain
‘ levice structur Terminal Output ‘
i M b b
calibrate charge.dat charge_tot.dat converge.dat dos0O.inp.chk dosO_dosn.dat dosO_dosp.dat  dynamic
L, L L L | — N
[} L/_ L/_ Lf - Examine simulation results in time domain
] ) ] ) o : : ) o Plot | File  Color Scale  Math
dynamic_Rn_irdynamic_Rp_ir equilibrium iv.dat jv.dat jv—avg.dat jv_internal.dat
Y Y i -— :
a T Aa€> Q= ¥ B
H Refresh graph  Home  Back  Forward Pan Zoom  Subplots  Customize Save
lj.dat log.dat lv.dat measure_jv.datmeasure_outpt  pl0.inp.chk plot Current density - Position V=-0.193138 time=0.0 fs
P— —_
3 o
niy . | :
P - .. :
hd
snapshots solver spectra tconverge.dat Z -0
> c
— 5 _go4
=
Z
5 o0
§ 1001
8
w

Set this to Ec.dat (The
Conduction band/LUMO)

https://www.gpvdm.com

File

T T T
50 100 150

x-position (nm)

‘ Jn.dat

T
200

Play

— data
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Using the snapshots window

L E nulat I d

‘ Plot ‘ File  Color  Scale  Math

T A€ PQ = Z
Refresh graph  Ho Back  Forward Pan Zoom  Subplots Customiz Sav

LUMO - position V=-0.2131437 time=0.0 fs

—-3.8
= —4.0
=
&
5 —4.2
=
w
=
S —4.4
i3]
Q2
“ a6

(l) 5l0 l(lJO 15lO 2(l)0
x-position (nm)
File Ec.dat

d

— data

https://www.gpvdm.com
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*Click play and the
simulation will iterate
through each voltage
step. If you were doing
a time domain
simulation it would do
the same.
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