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INTRODUCTION

PHYSICAL VAPOUR DEPOSITION Properties controlled by substrate temperature

» Deposit ultrastable glasses > Create a preferential orientation
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INTRODUCTION
OBJECTIVES

ELECTRIC

» Deposit ultrastable gl = TR > Create a preferential orientation
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INTRODUCTION

ORGANIC SEMICONDUCTINGC MOLECULES

u DFT Calculations by Antonio Cappai
Tg experimentally determined TPD-Brl

Tg=354 K
w=4.01D

TPD-Br2
Tg=354 K
u=284D
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Results for pristine TPD

EXPERIMENTAL RESULTS

NO RESPONSE TO ELECTRIC FIELD B Noelectric field

B Electric field
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MOLECULAR DYNAMICS
SIMULATION CONDITIONS

LAMMPS software Amber force field

DFT parameters
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Results for TPD-Br2

MOLECULAR DYNAMICS
SIMULATION CONDITIONS

LAMMPS software Amber force field

DFT parameters

3
g ] \
Much higher electric fields! 107 V/m 27 —=—0V/m |]
g -12 A —u— 1E3 V/m |
14 —u— 1ES V/m | |
] —=— 1E7 V/n | ;
16 1E9 V/m | ]

'18 I L] I L] I L] I T I T I T I T I T I T
0 20 40 a0 80 100 120 140 160 180

Rotation angle (°)

Electric fields for tunning molecular orientation IWCN 2023 7



MOLECULAR DYNAMICS
SIMULATION CONDITIONS

LAMMPS software Amber force field

DFT parameters

Much higher electric fields! 10° V/m

Access to the behaviour of every single molecule
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Binding Energy (eV)

Results for TPD-Br2
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Results for TPD-Br2

MOLECULAR DYNAMICS
SINGLE MOLECULE - DYNAMICS
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MOLECULAR DYNAMICS
SINGLE MOLECULE - DYNAMICS
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MOLECULAR DYNAMICS
GLASS DEPOSITION




Results for TPD-Br2

MOLECULAR DYNAMICS
GLASS DEPOSITION - dipole moment -

modulus of the dipole
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Results for TPD-Br2

MOLECULAR DYNAMICS

GLASS DEPOSITION - Sz

TPDs have TDM along long axis More horizontally oriented = Sz more negative
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MOLECULAR DYNAMICS

GLASS DEPOSITION « TPD-Br substrate
e 20 x 15 molecules (28512 atoms)

+ E=(0,0,10°) V/m

 Thermal procedure to mimic high mobility at Surface

e ts=0,5fs
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TABLE II. Gas phase Cartesian components of the electric dipole moment g; (in Debyve) for TPD, a-NPD, TCTA and TPBi
molecules before (first rows, labeled as Pristine) and after halogenation.

Pristine 112 (£+0.00D) 11y (-£0.00D) 1. (+0.09D)
TPD -0.31 0.26 (.04
a-NPD -0.23 0.11 (.20
TCTA -0.01 -0.01 000
TFPBi -4.11 -4.55 1.72
after Bromination 1t (1) iy (D) (1)
TFD =110 4.05 niz2
a-NPD (.90 -3.31 1.17
TCTA -1.88 3.20 -0.06
TPEi -1.77 0,76 1.52
after Chlorination 12 (D) 1, (1)) p=(1)
TPD -0,08 207 .12
a-NFPD .93 -3.25 1.15
TCTA -1.85 3.20 -0.04
TPEi -1.78 5.76 1.46
after Fluorination 12 (1) jiy, (1) i (13)
TFPD -0.08 2.49 0.27
a-NPD 1.05 -2.27 0.67
TCTA -2.66 0.24 -0.02
1TPBi -0.6 5.71 1.76
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