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In the present communication photoconductivity has been studied in Safranine-T dye
doped solid state polymer photoelectrochemical cell (PEC). The cell contains a blend made
of Safranine-T dispersed in polyvinyl alcohol (PVA), polyethylene oxide (PEO) complexed
with ammonium perchlorate (NH4ClO4), ethylene carbonate (EC) and propylene carbonate
(PC). A thin layer of this blend is sandwiched between two ITO coated glass plate
electrodes. The photoresponse is observed in our system illuminated by a tungsten lamp in
presence of an external bias voltage. Photocurrent changes with the applied bias voltage
and the typical change is about 1.68 µA for a device area of 0.64 cm2 at a bias voltage of
1.5 V and at an incident intensity of about 40 mW/cm2 which indicates a sensitivity of
0.66 × 10−4 A/W. In the present work the dark current–voltage (I-V ) characteristic and the
variation of the photocurrent with time have been investigated. At low operating voltage
the I-V characteristic is ohmic while at high bias voltage an exponential distribution of trap
centers gives a good fit to the dark I-V characteristic. The experimental results show a
non-exponential growth and decay of photocurrent with rich structure which may indicate
a dispersive transport in such disordered amorphous systems. The dispersive transport
model has been applied to explain qualitatively the experimental findings of this
non-exponential photocurrent behaviour. The experimental data are fitted with a power law
function as Iph (t) ∝ tα for photocurrent growth and Iph(t) ∝ t−β for decay where Iph (t) is
photocurrent and α and β are some constants at a particular bias voltage. The observed
slow response speed of the device may be due to slow diffusion of ions as well as the
immobilization of charge carriers at deep traps. The present investigation will be helpful to
understand the performance of the device and the charge transport mechanism in dye
doped solid state polymer electrolyte cell. C© 2003 Kluwer Academic Publishers

1. Introduction
Recently organic and polymer photoconductors have
been widely used for large area optoelectronic devices
such as xerographic photoreceptors and photodetec-
tors [1–14], solar cells [15–18] etc. In these applica-
tions generally photoconductive amorphous thin films
including molecularly doped polymers dispersed in a
polymer matrix are sandwiched between two metallic
electrodes at least one of which is a transparent conduc-
tor. Upon application of incident radiation of suitable
wavelength photocarriers are generated and these carri-
ers are separated under applied electric field. The pho-
toconductivity study of organic/polymer materials and
the uses of them as organic photoreceptors have been re-
viwed recently [1, 8]. Transient photoconductivity has
also been investigated by different workers [9, 10] in
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single and multi layer sandwiched structure in differ-
ent organic materials. Steady state growth and decay
of current for X-ray radiation in different organic films
are also available in literature [18–20]. Some theoreti-
cal models have also been developed by different work-
ers to describe the photocurrent behaviours in organic/
polymer based materials [21–23]. It is found that most
of these works have been done mainly in layered
structures in which a single or multilayer films of
organic/polymer material are sandwiched between the
two electrodes. However, the study of steady state
photoconductivity measurement in solid state photo-
electrochemical cell (PEC) in visible range is rather
scarce.

In our earlier works [24, 25] we have reported that
the solid state dye doped conducting polymer PEC can
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be used for light detection. The PEC under study con-
tains a blend made of Safranine-T dispersed in transpar-
ent polyvinyl alcohol (PVA), polyethylene oxide (PEO)
complexed with ammonium perchlorate (NH4ClO4),
ethylene carbonate (EC) and propylene carbonate (PC).
Safranine-T dye is used as an optical active material
and is dispersed in PVA which acts as an inert binder.
NH4ClO4 is mixed with a solid polymer matrix PEO to
form the solid state ionic conductor. The ionic conduc-
tivity of PEO: NH4ClO4 complexes is very low [16,
26] for ambient temperature application. The use of
a plasticizer is a common technique to enhance the
ionic conductivity [16]. In this system we have used
EC dissolved in PC as plasticizers to enhance the mo-
bility of the charge carriers. A solid film of the blend is
sandwiched between two transparent Indium Tin Oxide
(ITO) coated glass plates as the contact electrodes. In-
corporation of mobile ions in this blend changes the op-
erational characteristics of the device drastically with
respect to conventional single or multi-layered struc-
ture. It is expected that the positive ions from NH4ClO4
salt are accumulated near the cathode and the negative
ions near the anode upon application of external bias on
the device. A depletion layer is formed inside the active
layer due to the redistribution of ionic charges in a sim-
ilar manner as found in recent work on light emitting
electrochemical cell [27–35] used to develop organic
light emitting diodes. Upon illumination from a light
source dye molecules absorb light and photocarriers
are generated. These photocarriers are then separated
by the external field applied on the device. It is expected
that the internal field produced by the redistribution of
the ion species within the PEC enhances the migration
process of these photocarriers. The barrier potential in
contacts of ITO and polymer materials is lowered [33,
35] due to the accumulation of these ion species near the
respective electrodes leading to enhancement of charge
injection through the metal polymer interface layer.

In this work, we have studied the dark current–
voltage (I -V ) characteristic and the photocurrent
growth, saturation and decay behaviour to understand
the charge transport mechanism of the device. Once
the photocarriers are generated different processes like
charge trapping, recombination etc. determine the ob-
served photoconductivity. The photoconductivity study
is important to understand the complex charge trans-
port processes occurring in these disordered materials.
The nature of the distribution of traps is determined
from the dark I -V characteristic and is found to be ex-
ponential in nature. Our experimental results show a
non-exponential growth and decay of the photocurrent.
The experimental data are fitted with a power law func-
tion of the form Iph(t) ∝ tα for photocurrent growth and
Iph(t) ∝ t−β for decay where Iph(t) is the photocurrent
and α and β are constants which depend on bias volt-
age. Here, attempt has been made to explain this non-
exponential behavior of photocurrent by using a disper-
sive transport model for a disordered system originally
developed by Scher and Montrol [23] and further ex-
tended by other workers [19–20]. The non-exponential
type of growth and decay of photocurrent indicates a
complex transport mechanism of charge carriers.

2. Experiment
The structure of the dye, Safranine-T (E. Merck,
Germany) having absorption peak at 520 nm which cor-
responds to an optical band gap of the order of 2.39 eV is
shown in Fig. 1a. The dye was recrystalised twice from
ethanol–water mixture and mixed with PVA (S. D. Fine
Chem. Ltd., Boisar; M. W. 125000). 5 gm of PVA was
mixed with 10 cc of double distilled water, warmed
gently and stirred to make a transparent viscous so-
lution of PVA. 1 mg of Safranine-T was mixed with
this solution. A solid electrolyte was prepared by mix-
ing PEO (BDH, England; M. W. 600000)–NH4ClO4
(Fluka, 99.5% pure)–EC (Fluka, 99.5% pure) and PC
(Fluka, 99.5% pure). The complex of PEO (NH4ClO4)–
EC–PC (30.60%–3.60%–19.60%–46.20% by weight)
were mixed, stirred and heated around 80◦C for 5 hrs.
This gel like solid electrolyte was mixed with the pre-
viously prepared dye-PVA solution to form the blend.
This blend was heated about 80◦C and stirred properly
to mix well for about 2 hrs. This blend is sandwiched be-
tween two transparent ITO coated glasses which were
previously cleaned in chloroform solution and dried un-
der vacuum for about 5 hrs. The uniform film thickness
was controlled by placing two teflon spacers of thick-
ness about 2 µm near the edges of the electrodes and
two spring clips were fixed at a moderate pressure at
the ends of the electrodes. The active device area was
measured to be of the order of 0.64 cm2. The two elec-
trical leads were taken out from the two ends of the
ITO coated glass. The structure of the PEC is shown in
Fig. 1b. A schematic diagram of the experimental set
up is indicated in this figure.

The cell is biased with a dc source with a series resis-
tance of 47 K�. The current flowing through the device
was estimated by measuring the voltage drop (measured
by a Philips 4 1/2 digit Multimeter) across this sensing
resistance. Dividing the measured voltage by the value
of this sensing resistance, the current flowing through

Figure 1 (a) Structure of Safranine-T which is a fluorescence cationic
dye soluble in water with a peak absorption at a wavelength 550 nm.
(b) Structure of the photoelectrochemical cell. A 2 µm thin film blend
made of organic dye Safranine-T, polyethylene oxide (PEO) complexed
with ammonium perchlorate (NH4ClO4), ethylene carbonate (EC) and
propylene carbonate (PC) is sandwiched between two ITO coated glass
plate electrodes. The ITO coated glass plates are connected to the external
voltage source. Polychromatic light from a tungsten lamp is allowed to
incident on the device for optical measurement. The effective device area
is 0.64 cm2.
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the device is calculated. It is observed that after ap-
plication of each bias voltage a sufficient time (about
20 minutes) is required to attain the steady value of the
current. The reading has been taken after attaining the
steady value.

For optical measurement light from a tungsten lamp
of 200 W is allowed to incident on the biased cell.
Light is allowed to pass through a water filter to avoid
the excess heating of the device. The distance of the
lamp from the sample is so adjusted that an intensity
of about 40 mW/cm2 is incident on the device. The in-
tensity is measured by a calibrated lux meter (Kyoritsu
Electrical Instruments Works Ltd. Tokyo, model 5200).
It is observed that due to incident radiation voltage drop
across the sensing resistance is increased and attains a
saturation value which is recorded with time. After at-
taining the saturation value the light is switched off.
As soon as the light is switched off the reading of the
multimeter begins to fall and reaches almost the initial
dark value. The measurement is repeated and the re-
producibility of the measurement has been checked for
number of times for different bias voltages.

3. Results and discussion
3.1. Steady state dark I-V characteristic
A logarithmic plot of the bias current vs. voltage is
shown in Fig. 2. The ln I –ln V plot shows a transition
point at a bias voltage of 1.1 V which seems to indicate a
change in charge conduction mechanism. Inset of Fig. 2
shows the linear plot of current vs. bias voltage. The
I -V characteristic is symmetric about the origin for
both forward and reverse biases. The I -V characteristic
by changing the polarity of the dc bias is not shown in
this figure.

Due to their weak molecular bonds and structural
disorder organic materials are prone to have electronic
traps. These traps introduce additional energy levels
inside the energy gap between the lowest unoccupied

Figure 2 Logarithmic plot of current vs. bias voltage in the dark. The
I -V characteristics can be found to have the form I ∼ V (m+1) where
m = Tt/T , Tt is the characteristics temperature of the traps and T is the
room temperature. With a best fit to our experimental data the values of
m are found to be 0.11 and 2.04 below and above bias voltage 1.1 V.

molecular orbital (LUMO) states and highest occupied
molecular orbital (HOMO) states. Charging and dis-
charging of these trap levels can play a key role in op-
eration and performance of the device made of organic
and polymer materials. These trap levels have a major
role to determine the I -V characteristics [36–39]. In
fact the distribution of the trap levels may be estimated
from the I -V characteristic. To deduce I -V relation
the starting equations i.e., one-dimensional drift cur-
rent and Poisson equations can be written as [36],

J = nqµE (1)

and

∂n/∂x = −q/ε(n + nt) (2)

where J is the current density, µ is the carrier mobil-
ity, E is the electric field strength, n and nt are the free
and trapped charge concentrations respectively, q is the
electronic charge, and ε is equal to ε0εr with ε0 being the
permitivity of vacuum and εr the relative dielectric con-
stant of the material. Depending on the trap energy dis-
tribution it is found that I -V relation may appear in the
following forms [36]: (i) I ∼ V for low operating volt-
age region which indicates ohmic conduction process,
(ii) I ∼ V 2 which indicates the space charge or discrete
trap charges limited conduction and (iii) I ∼ V m+1 for
exponential distribution of trap charges, where m is a
constant and is given by m = Tt/T , Tt and T are the
characteristic temperature of the trap distribution and
room temperature respectively. In regime (iii) the trap
charge concentration (nt) is expressed in the following
form,

nt = Hn exp(Fn/K Tt) (3)

where Hn is the trap density, Fn is the electron Fermi
energy, K is the Boltzmann’s constant and Tt is the
characteristic temperature of the trap distribution given
by Tt = Et/K , where Et is the characteristic trap energy.

Our experimental data can be fitted as I ∼ V 1.10 and
I ∼ V 3.04 below and above the bias voltage 1.1 V re-
spectively. So, from the observation it may be con-
cluded that current conduction process is ohmic below
1.1 V and above it the conduction process is governed
by trap charges with an exponential energy distribution.
Further details of the trap levels are under study.

3.2. Photocurrent behaviour
The variation of photocurrent (Iph) with time (t) for
different bias voltages is shown in Fig. 3 Photocurrent
changes with the bias voltage and the typical change
(i.e., saturation photocurrent minus the initial dark
value) is about 1.68 µA for the device area of 0.64 cm2

at a bias voltage of 1.5 V and at an incident intensity of
about 40 mW/cm2. The sensitivity as calculated from
these data is 0.66 × 10−4 A/W. The photocurrent–time
(Iph–t) curve has three distinct regions: growth (from
M to N), saturation (from N to O), and decay (from O
to P) as shown in this figure. It is interesting to note
that the response speed of the device is very slow. The
growth time (to reach from M to N) and decay time (to
reach from O to P) are 600 sec and 800 sec respectively.
The variation of this photocurrent in different regions
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Figure 3 Photocurrent variation with time for different bias voltage. The
growth and decay of photocurrent is measured as follows. The cell is bi-
ased with a voltage source making any one ITO electrode as anode.
After attaining a steady dark current (portion L to M) the cell is illumi-
nated from a polychromatic tungsten light source of radiation intensity
40 mW/cm2. As soon as the light is switched on the photocurrent begins
to rise (portion M to N) and attains a saturation value (portion N to O).
After the saturation the light is switched off and the photocurrent decays
almost to its initial value (portion O to P). Time taken to reach from M
to N and O to P is about 600 and 800 sec respectively.

Figure 4 Logarithmic plot of the photocurrent growth with time for dif-
ferent bias voltages. Data has been taken from the rising portion i.e.,
M to N of Fig. 3. A linear variation of ln Iph–ln t indicates power law
relation of photocurrent with time. It is observed that a change in slope
occurs around a time of the order of 60 seconds.

is studied separately and discussed in subsequent sec-
tions. An initial attempt has been made to explain the
experimental data with a theoretical model.

To investigate the photocurrent growth the rising por-
tion (from M to N) of Fig. 3 is plotted separately. It is
found that the growth of photocurrent with time has a
rich structure and is distinctly different from a simple
exponential one. The ln Iph–ln t plot in Fig. 4 shows
a linear variation indicating a power law relation of
photocurrent with time with two distinct portions. It is
further observed from Fig. 4 that a sudden change in
slope occurs around a time of the order of 60 seconds
which does not alter with bias voltage. The photocur-

TABLE I Values of A’s and α’s with bias voltage during photocurrent
growth

Growth process

t < 60 sec t > 60 sec
Bias voltage
(V) A1 α1 A2 α2

0.25 1.228 0.196 0.428 0.447
0.50 5.774 0.157 2.123 0.390
0.75 10.007 0.105 4.381 0.301
1.00 12.736 0.126 6.843 0.275
1.25 27.368 0.086 11.624 0.288
1.50 55.933 0.086 26.833 0.262

rent growth is fitted with a power law of the following
form

Iph ∼ A1tα
1 for t < tg

∼ A2tα
2 for t > tg (4)

where the characteristic time, tg ∼ 60 sec.
The values of the constants A’s and α’s are estimated

from the plot (Fig. 4). The values of these constants for
different bias voltages are given in Table I.

From Table I it is seen that the values of the constants
A’s and α’s depend on the bias voltage. As the bias
voltage increases the value of the constants A1 and A2
increase whereas the constants α1 and α2 decrease.

The portion indicated from N to O of Fig. 3 shows that
the photocurrent attains a saturation value and becomes
independent of time.

After attaining the saturation value the light is
switched off and the photocurrent begins to decrease
and after some times reaches the initial dark value. In
Fig. 5 the ln Iph–ln t plot for the portion O to P shows a
linear relationship with two distinct regions which indi-
cates that the photocurrent decay also, similar to that of
growth, does not occur exponentially with time. Again

Figure 5 Logarithmic plot of decay of photocurrent with time for dif-
ferent bias voltage. Data taken from the portion O to P of Fig. 3. The
ln Iph–ln t plot shows a linear relationship indicating a power law rela-
tion for the variation of photocurrent with time and it is observed that a
change in slope occurs around a time of the order of 60 seconds for all
bias voltage.
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T ABL E I I Values of B’s and β’s with bias voltage during photocurrent
decay

Decay process

t < 60 sec t > 60 sec
Bias voltage
(V) B1 β1 B2 β2

0.25 9.608 0.177 28.509 0.435
0.50 34.127 0.145 96.134 0.388
0.75 36.539 0.112 101.393 0.353
1.00 50.325 0.102 131.600 0.325
1.25 92.005 0.093 232.757 0.309
1.50 178.105 0.094 357.601 0.262

a change in slope is observed around a characteristic
time, which again is of the order of 60 seconds and this
is also found to be independent of the bias voltage. The
decay of the photocurent follows a power law of the
form given by

Iph ∼ B1t−β

1 for t < td
∼ B2t−β

2 for t > td
(5)

where the characteristic time td ∼ 60 sec.
The values of the constants B’s and β’s estimated

from Fig. 5 are given in Table II. From Table II it is
observed that the constant B’s and β’s are dependent
on bias voltage and the constants B1 and B2 increase
whereas the exponents β1 and β2 decrease with increas-
ing bias voltage.

In order to understand qualitatively the behaviour
of the photocurrent we may, to a first approximation,
model the present system to be a disordered one with
a distribution of scattering centers. In disorder amor-
phous organic materials charge carriers are highly lo-
calized and during transport the charge trapping occurs
via hopping process. There will be a distribution of the
energy levels of the localized hopping sites as well as
a distribution in the intersite separation distances be-
tween them. As a consequence there is a distribution of
hopping times. A dispersive model envisaging this idea
originally suggested by Scher and Montrol [23] and has
been further developed by other workers [19–22]. Both
the factors mentioned above strongly affect the hop-
ping time. Scher and Montrol [23] have specifically
suggested a distribution function �(t) of the following
form,

�(t) ∼ t−(1+α), 0 < α < 1 (6)

where t is time and α is the dispersion parameter
which is a measure of the dispersivity. Unlike an
asymptotic exponential tail with a single transition rate
(�(t) ∼ e−λt , where λ is the finite rate) the above rela-
tion indicates hopping time dispersion. The long tail of
�(t) causes a slow decay of the probability of long hop-
ping times. Thus, at the beginning, fast processes will
prevail, where as slower charge dynamics will domi-
nate the propagation on long time scales, leading to an
increasing immobilization of charge carriers.

The essential point in the above dispersive transport
model is that every charge carrier does not follow the
same history before disappearance. Now in order to

describe the transient photocurrent behaviour in this
model the mobility (µD) can be taken of the following
form [41]

µD(t) ∝ µ0t (α−1) (7)

where µ0 is the free carrier mobility. Then using the
standard form [19] the photocurrent is written as a func-
tion of time as follows

Iph(t) = N (t)q EµD(t) (8)

where N (t) is the concentration of carriers in the sam-
ple, q is the electronic charge, E is the electric field
and µD(t) is a time dependent mobility defined by
Equation 7.

Kurtz and Huges [19] have utilized the above dis-
persive transport model to derive an expression for the
growth of photocurrent when the sample is exposed to
continuous radiation. The expression for the dc pho-
tocurrent is given by

Iph(t) ∝ tα
[
1 − 1/3(t/tc)α

]
for t < tc (9a)

Iph(t) ∝ tα
c

[
1 − 1/3(tc/t)α

]
for t < tc (9b)

when the radiation is turned on at time t = 0 and tc is
a characteristic time and is found to be of the order of
600 sec and which is, of course, different from either tg
in Equation 4 or td in Equation 5.

So, for continuous radiation we may write from
Equation 9a for the growth of photocurrent with time
approximately as

Iph(t) ∼ tα for t � tc (10a)

which is of the same form as Equation 4 found from
the present experiment.

For continuous radiation the saturation of photocur-
rent as found from Equation 9b can be approximately
written as

Iph(t) ∼ tα
c = constant for t � tc (10b)

This equation explains the constant portion of the Iph–t
curve, namely N to O in Fig. 3.

The decay of the photocurrent and dark discharge
have been studied by different workers [41, 42]. The
sample sandwiched between two plane parallel elec-
trodes behaves like a capacitor. At the moment when
light is switched off the photocarriers within the sample
is maximum which contributes a maximum photovolt-
age. These charge carriers begin to move due to the
applied field. It may be expected that due to sudden
change i.e., switching off the illumination the surface
charge changes drastically. The transient current anal-
ysis accounts for the time dependent flow of mobile
charge carriers under the applied bias in the presence
of traps, space charges etc. These charge carriers be-
come trapped during transport. The Poisson’s equation
is solved for both free and trap charges with suitable
boundary conditions. The photovoltage change with
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time may be approximated as [42]

V (t) = (
L2/2µd

)
(1/t) (11)

where V (t), L and µD are the photovoltage, the thick-
ness of the device and the time dependent mobility.

Taking µD(t) ∝ µ0t (α−1) for dispersive transport in
disorder system one gets from Equation 11,

V (t) ∼ t−α (12)

The photocurrent is measured across the sensing re-
sistance. So, the photocurrent is proportional to voltage
across the resistance and can be expressed as

lph(t) ∼ t−α (13)

Thus, the non-exponential photocurrent decay may
be qualitatively explained by using Equation 13 which
is identical with the form obtained from experiment and
given by Equation 5.

Equations 10a, 10b and 13 qualitatively describe the
behavior of the photocurrent, during growth, satura-
tion and decay. Growth and decay of photocurrent with
time shows a broad agreement with the simple disper-
sive transport envisaged in the present model. From our
experiment it is interesting to note that for both growth
and decay there is a sudden change of slope in the Iph–t
curve at around 60 sec which we call the characteristic
time. This change is reflected in the alteration of values
of exponents α’s and β’s. The complete explanation of
this mechanism is not understood at present. The expo-
nents α’s and β’s are a sort of measure of the disorder
of the system which is sensitive to both electric field
and temperature. Change of these parameters may be
an indication of structural transformation of the host
materials. It is also observed from Table I. and Table II.
that for t < 60 sec both for growth and decay the values
of the exponents i.e., α1 and β1 and for t > 60 sec the
values of α2 and β2 are comparable for any particular
bias voltage. The values of A’s, B’s, α’s, β’s depend
on the applied voltage whereas the characteristic time
is independent of bias voltage. The characteristic time
seems to be determined by contributions from all the
constituents, namely, Safranine-T, PVA, PEO, EC and
PC. Experiments are being planned to study the depen-
dence of the different constants (i.e., A’s, B’s, α’s and
β’s) on the bias voltage as well as the components and
to understand the significance of the sudden change of
slope.

It is also significant to note that the decay and growth
times of photocurrent are quite large being of the order
of 600 and 800 sec respectively. A plausible mecha-
nism for this slow response is as follows. In our system
both ions and the electronic charge carrier are present.
Both the ionic and electronic components contribute to
the photocurrent. A steady state is reached due to the
drift and diffusion of both ionic and electronic current.
The motions of the ions are blocked by the electrodes
but it can move inside the PEC within the electrodes
causing the change of internal electric field within the
devices which again affects the electronic current. So,
it is expected that the photocurrent variation indicates

a variation of both ionic well as the electronic current.
The slow response speed is related to both the slow mo-
tion of the salt ions and the trapping of charge carriers.
During illumination an excess of carriers is generated
and a new equilibrium occurs causing a movement and
redistribution of ions from its steady initial distribution
without illumination. Similarly during the decay the salt
ion diffuses back into the electrolyte to its initial posi-
tion. In both cases the ionic motion is expected which
is obviously a slower process than its electronic coun-
terpart. Apart from the slow ionic mobility, trapping of
the charge carrier in different trap levels in host mate-
rials also lowers the response speed of the device. The
transport of the charge carriers in organic materials are
governed by hopping process of carriers from site to site
which is spatially and energetically distributed and is
significantly affected by charge trapping at deep states
due to the presence impurities, structural defects and
localized imperfections caused by structural and ener-
getic disorders of hopping sites. The transport of charge
carriers suffers multiple trapping in host materials. Dur-
ing trapping the charge carriers are being immobilized.
The immobilization of the charge carriers lead to a low
mobility and cause slow transient photocurrent decay
[43] response. Thus slow response time of this device
is the result of slow diffusion of ions as well as the
immobilization of the charge carriers in deep traps.

4. Conclusions
In this work photoconductivity study in Safranine-T
dye doped polymer photoelectrochemical cell is de-
scribed. The photoresponse is observed on application
of an external bias voltage on the device illuminated by
a tungsten lamp. The incident radiation is absorbed by
Safranine-T dye and photocarriers are generated. Once
the photocarriers are generated charge trapping, recom-
bination processes etc., determine the observed photo-
conductivity. The present photoconductivity measure-
ment provides information on complex charge transport
processes in these materials.

For a proper understanding of the device performance
and to have a better insight of the charge transport prop-
erty the dark I -V characteristic, photocurrent growth
and decay have been studied. Dark I -V characteristic
is fitted as I ∼ V (m+1). The value of m is 0.11 below the
bias voltage 1.1 V which shows that upto this low bias
voltage the conduction is ohmic and in high operating
voltage above 1.1. V the value m is 2.04 which indicates
that the conduction process is governed by exponential
distribution of traps.

The power law dependence of photocurrent growth
and decay show a dispersive transport mechanism. Us-
ing a dispersive transport model, attempts have been
made to explain the experimental data. But still impor-
tant differences exist between theory and experiment.
The interesting finding in our experiment is that for
both growth and decay there is a sudden change of
slope around a characteristic time 60 sec which is in-
dependent of bias voltage. Further work is in progress
for understanding the charge transport process in these
disordered materials, which will help to develop pho-
tosensors in dye doped photoconducting cell.
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