aracterization of charge injection processes in thin films on ITO:
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Tethered CdSe Nanoparticles ﬁ ; @
s between layers of dissimilar materials is a crucial factor in the performance of several types of organic electronic devices, such as

diodes (OLEDs). We are studying the kinetics of charge transfer in di types of ive films ited on indium tin oxide (NPs)
ial mod total refl (PM-ATR). Poly(3,4-ethy i i )poly(sty
injection between ITO and the light emitting layer in an OLED. Charge transfer between PEDOT/PSS and ITO cannot be measured
ckground, which is eliminated using the optical method. The charge transfer rate measured using PM-ATR is in the range of 13 — 22 s*'; we are
s promoters to enhance this rate. We are also i i nanoparticles to ITO. Our recent experiments with CdSe nanoparticle
charge injection at surface ge. Our data repi the first reported measurements of charge transfer rates in these types
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monolayer CdSe NPs adsorbed to 3-MPA modified ITO surface PM-ATR and Impedance measurements results:
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) The experimental setup for PM-ATR spectroscopy. White light is "] Adsorption isotherm modified ITO | modified ITO
incoupled, and internally reflected down the length of, an ITO-coated o . Sitace]
Schematic oscilloscope trace showing the modulation glass microscope slide. The steady-state potential (E,) is sct at the " Coverage 87x10% 83x10" 6.1x107
waveform (E, ) centered on the steady-state potential E, potentiostat (PS). The potential at the ITO electrode is modulated by < ous. ot (mol/cm?)
The resulfing electroreflectance waveform (R, is shown $ Eud applying a sinusoidal reference voltage from a lock-in amplifier (LIA) to e———
superitposed on the stcady-state ATR reflectance, Ry The the external input of the PS. The frequency of the modulation is set at the ompans
angle 0 denotes the phase shift between E, and R, R 5 function generator (FG) which supplies a 5 Vp-p external reference signal resistance (R.) NA 280 20
. o g to the LIA. The optical signal, i.e. the transmitted intensity of the
uf internally reflected beam, is monitored at a selected wavelength using a
. Ryd bandpass interference filter (IF) and photomultiplier tube (PMT). Both B . D:z:':n 'caey(eé ) . .
E=E, +E, sinot the reference voltage and PMT output are monitored with an oscilloscope T Comprime iR T w3 a A SIo0 (R[S S GO B
5 (0S). The PMT output is coupled to the LIA input and both the in-phase . ;
= = Bleaching of the excite k at 609
R=R, +R,sin(ot-0) o (Re(R,)) and 90° out-of-phase (Im(R,))components are recorded using a leaching of the exciton peak at 609 nm . Rate constant
LabView signal averaging (SA) program. i R Wz\:gy (ks) NA 1618 4525
080

e o (».. Charge transfer rate constant:
L : K, (s)=120*R,Cy
Charge transfer rate determination of PEDOT/PSS films on ITO with and without charge transfer promoters Lo * k,: rate constant
Complex plane plot Log R vs. log frequency w: frequency
The interface between an organic layer and an ITO electrode is 050 “ m“}’“ 050 100 150 R, : uncompensated solutior
important in determining the efficiency of organic electronic vt o) X C,: double layer capa
devices such as organic photovoltaics (OPVs) and organic light ATR spectra of PEDOT/PSS under potential control
emitting diodes (OLEDs). Here PM-ATR was used to measure Poteniacontolled ATR on PEDOTIPSS.
the charge transfer rate of two differently prepared (adsorbed 097 elecroly: 011 LI, in AcCh . A .
and spin coated) PEDOT/PSS films on ITO. These . / CurrontiandiEuturelDIECHeRE
measurements cannot be performed electrochemically due to mmf"u CVs of FMPA on ITO under different deposition conditions: Alternative NP assemblies:
high non-Faradaic background, which is eliminated using the " 4 1 2
optical method. To our knowledge, these are the first reported 1., Koen i ). ),, The surface treatments
measurement of interfacial charge transfer kinetics for i - N are crucial for achieving
PEDOT/PSS on ITO. The effect of depositing a thin film of o AFM section analysis of adsorbed PEDOT/PSS film - z. stable FMPA films on PEDOTIPSS
ferrocene methyl phosphonic acid (FMPA) between the ITO and § - fax ITO surface. The charge |
the PEDOT/PSS film has also been studied. Preliminary results oo = =~ - T stable transfer rate is expected i I
are shown below. LEIC N E - i film to be affected and w erent size NbS
wavelength (1m) T LR ] under diff
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Cyclic Voltammogram of FMPA under L ITO is etched with HI for 10 E,j’,,‘;‘;',;’s'““‘f'“’,f",,‘;i',"'e
imi iti iti seconds before FMPA isorption. No
k! similar deposition conditions as PEDOT/PSS adsorption. After the fim annealing s applied atter the fim
FPA 0n TOWHIsching o ameaing deposition, the film is heat deposition.
e i e Summary of Results: annealed under vacuum for 1 h. Some possible orientations fo
=y PEDOT/PSS PEDOT/PSS PEDOT/PSS .‘
PEDOT/PSS 'S0 " Film film film (spin \ o
s (adsorbed) | (spin coated) coated) w/
= o =\ g AFM thickness | ~50—-100nm | ~50 nm NA 5
Maral Cuthede {&)’ {CHg) PO{OH]; Eo :;:ﬁ::;‘rvg;gphenwamlnn)
Fa . e — Time constant 6.7ms 0.95ms 3.7ms phosphonic acid
OLED % Ferrocene methyl ! coverage = - 2 x 1010 (R X Cy) pege
\Qﬂ phosphonic acid ] e molicm? Rate constant | 13-22s" 6-14s" 3-10s"
ALy S (k) TPD derivatives are synthesized

Ferrocene derivatives are synthesized in the Marder Lab at Georgia Tech potental (nY) in the Marder Lab at Georgia Tech




