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Enhancement of hole mobility in Hybrid Titanium Dioxide/Poly(3-
hexylthiophene) Nanocomposites by Employing an Oligothiophene dye as 
Interface Modifier

Supporting Information

Figure 1: Absorption spectra of all dye solutions and different thickness 
P3HT alone films.
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Figure 2: TOF Traces for control and dye treated films

Note: Magnitude variation found in the photocurrent between the control and dye treated samples arises 
due to the different resistance values used in the experiment in order to obtain smooth knees for the 
particular devices. However this variation will not affect the value of the hole mobility.
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  Graph of Photocurrent Vs Time for Different Appliedvoltage
ITO/TiO2/P3HTd,s/PEDOT:PSS/Au

Ph
ot

oc
ur

re
nt

 

Time (s)

 

18V
16V
14V
10V

8V
6V
4V

1E-6 1E-5 1E-4 1E-3 0.008
0.01

0.1

1

 

 

Ph
ot

oc
ur

re
nt

  Graph of Photocurrent Vs Time for Different Appliedvoltage
ITO/TiO2/N719d/P3HTd,s/PEDOT:PSS/Au
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  Graph of Photocurrent Vs Time for Different Appliedvoltage
ITO/TiO2/Z907d/P3HTd,s/PEDOT:PSS/Au
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Figure 3: Transients for different thickness of 4T treated films
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  Graph of Photo current Vs Time for Different Applied Voltage

ITO/TiO2/4Td/P3HTd,s/PEDOT:PSSs/Au (Active layer~1m)
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  Graph of Photocurrent Vs Time for Different Appliedvoltage
ITO/TiO2/4Td/P3HTd,s/PEDOT:PSS/Au (Active layer~1.5m)
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  Graph of Photocurrent Vs Time for Different Appliedvoltage
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  Graph of Photocurrent Vs Time at 18 V for two different thickness of
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Note: Magnitude variation found in the photocurrent between the control and 4T treated samples arises 
due to the different resistance values used in the experiment in order to obtain smooth knees for the 
particular devices. However this variation will not affect the value of the hole mobility.

Figure 4. JV curves for Thick and Thin samples under 80 mW/cm2 

(a): Thick TiO2/Dye/P3HT (~ 1 ) samples used in TOF measurement 𝜇𝑚

-0.8 -0.4 0.0 0.4 0.8 1.0

-2

-1

0

1

2

3

4

-0.8 -0.4 0.0 0.4 0.8

10-5

10-4

10-3

10-2

10-1

100

4T

 

 

Cu
rre

nt
 d

en
sit

y (
m

A/
cm

2 )

Voltage (V)

Control

4T treated device
 

 

Cu
rre

nt
 de

ns
ity

 (m
A/

cm
2 )

Voltage (V)

I-V curves for ITO/TiO2/Dye/P3HT/PEDOT:PSS/Au
       (active layer 1m)

     Control
(without any dye)

(b): Thin TiO2/Dye/P3HT (~300 nm) samples   
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Figure 5: Contact angle of a water drop on TiO2 surface

             On TiO2 colloidal film                    On dye coated TiO2 colloidal film

The above figures for contact angle measurement clearly show that the surface of the TiO2 colloidal film 
becomes less hydrophilic and, therefore, more compatible to the polymer after dye coating. The larger 
contact angle after dye coating shows that the surface energy of the TiO2 film has changed.


