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ARTICLE INFO ABSTRACT

Keywords: A rn-conjugated 4,4-difluoro-4- bora-3a,4a-diaza-s-indacene (BODIPY) dimer (BOD-Dim) compound has been
Organic semiconductor synthesized and characterized. The optimized molecular structure, the highest occupied molecular orbital
BODIPY (HOMO) and the lowest unoccupied molecular orbital (LUMO) simulations, and static isotropic polarizability of
DFT . . . . . . .

Schottky diode the isolated compound were computed via the Gaussian program. The simulated static dielectric constant value
Photo di}(,) de was calculated. The effect of the BOD-Dim interlayer on the diode characteristics of the Au/n-Si diode was
Heterojunction investigated. The electrical and photovoltaic parameters of the Au/BOD-Dim/n-Si/In diode such as ideality

factor (n), barrier height (®p), open-circuit voltage (V,.), short-circuit current (Js), photosensitivity (S), and
photoresponsivity (R) have been investigated by current-voltage measurements at dark and under various illu-
mination intensities. The possible current conduction mechanism has been examined through the forward bias In
(Ip)-In(Vp) and ln(IR)—Vllg/ 2 characteristics. All obtained results confirmed that Au/BOD-Dim/n-Si/In diode ex-
hibits a photovoltaic behavior and presents great potential as a photosensor for optoelectronic device

applications.

1. Introduction

The interest on studies related to the development of solution pro-
cessable small n-conjugated semiconducting organic molecules has been
increased recently in view of their technological applications [1-3]. Due
to their n-conjugated molecular structure which allows charge carriers
to be transmitted via a hopping process, organic semiconductor have
exciting electrical and optoelectronic properties. Also, in their low cost
and easy preparation techniques and their chemical stability and
tunable optical properties, organic semiconductors have been employed
in electronic, optoelectronic, and photonic devices [2,4-13]. Organic
semiconductors are thought to be alternatives to inorganic semi-
conductors, as they offer various properties such as mechanical flexi-
bility, solubility in various organic solvents, easy processing for device
manufacturing, chemical and thermal stability, and relatively low cost.
Considering the abovementioned properties, it is not unexpected that
the usage areas of organic semiconductors will expand further in the
near future.
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The interest on studies related to Schottky contacts obtained by
contacting metals with semiconductors has been arisen in last decades
due to their possible usage in several applications. It is known that the
interface state densities at the metal semiconductor (MS) interface have
a significant influence on the electrical parameters of a Schottky contact.
Besides, the performance and stability of devices are sensitive to inter-
facial properties of metal-semiconductor contacts. There are many
studies in the literature that reveal the advantages of using hybrid
organic-inorganic heterojunction in a single structure for diode param-
eters. For instance, in the past few decades, metal-organic interlayer-
semiconductor type Schottky barrier diodes which obtained by forming
an organic semiconductor layer on an inorganic semiconductor have
been made to improve the electrical characteristics of the device [10,11,
14-24].

Organic semiconductors can be found either as small molecules,
oligomers, or polymers. Organic dyes, in particular, are of widespread
interest in the use of organic semiconductors due to their good solubility
in different solvents which make them suitable for easy device
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Fig. 1. Synthetic route of BOD-Dim compound.

fabrication via spin coating [14,16,18-20,22,25-27]. Among many
semiconducting organic dyes in the last decades, derivatives of BODIPY,
one of the most popular fluorescent dye, have emerged as an important
class of materials that have high hole mobility due to their large
n-conjugated structure [28-30]. Yet other advantages of BODIPY dyes
are their high extinction coefficients, easy functionalization technique as
well as good chemical and photochemical stabilities. In this respect,
BODIPY dyes seem to be good candidates for organic semiconductors
which can be useful for optoelectronic and photovoltaic devices. For
these reasons, the BODIPY core which is a remarkable semiconducting
structure has often been used for various applications such as
dye-sensitized solar cells, photovoltaics, and organic electronics
[29-32]. Among these studies, few studies on the effect of using
n-conjugated BODIPY compounds as an interlayer on the structural and
optical properties of Au/n-Si thin film were found in the literature [29,
33-35]. In this context, the synthesis of n-extended BODIPY derivatives
with high semiconductivity level is still desired to show their potential in
Schottky barrier diodes (SBDs).

The main aim of this study is to investigate the effect of n-extended
BODIPY interlayer on the diode characteristics of the Au/n-Si diode. For
this purpose, a n-extended BODIPY derivative (BOD-Dim) was designed
and synthesized. Its chemical structure was confirmed by 'H and '3C
spectroscopy. Then, Au/n-Si/BOD-Dim/In diode was fabricated by spin-
coating technique, and its illumination dependence of electrical and
photoelectrical properties were determined by using I-V measurements.

2. Experimental
2.1. Synthesis of BOD-Dim

BOD, BOD-I, and BOD-Yne compounds were synthesized according
to literature (Fig. 1) [36]. Under argon atmosphere, BOD-Yne (90 mg,
0.26 mmol), PdCly(PPhg); (9.0 mg, 0.05 equiv.), and Cul (5.0 mg, 0.1
equiv.) were taken up in THF (4 mL) at 0 °C. Diisopropylamine (109 pL,
3.0 equiv.) was added, and the resulting mixture was stirred at ambient
temperature for 45 min. Then, the mixture was heated to 40 °C for about
4 h. The mixture was diluted with Et,O (25 mL) and washed with 1 M
HCl (10 mL) and brine (10 mL). The organic layer was dried over
MgSOy, filtered and concentrated. The residue was purified by column
chromatography on silica gel using EtOAc:hexane (1:7) as the eluent,
which yield the pure BOD-Dim compound as purple solid (63.1 mg, 35%
yield). 'H NMR (400 MHz, CDCls): & 7.51-7.49 (m, 6H), 7.26-7.24 (m,
4H), 6.05 (s, 2H), 2.65 (s, 6H), 2.57 (s, 6H), 1.44 (s, 6H), 1.39 (s, 6H).
13C NMR (100 MHz, CDCls): 5 158.6, 157.6, 145.4, 144.0, 142.2, 134.5,
132.9,129.9, 127.8, 122.5, 113.7, 80.2, 75.5, 14.8, 14.6, 13.6, 13.2.
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Fig. 2. I-V characteristics of the prepared diode. Inset shows the schematic
representation of the fabricated diode.

2.2. Fabrication of Au/BOD-Dim/n-Si/In diode

The diode was prepared using n-type Si wafer and BOD-Dim organic
material. To this aim, firstly, a n-type Si wafer was chemically cleaned
using standard RCA cleaning procedures to eliminate the impurities and
inherent oxide layer on surface. After cleaning procedure, 100 nm
thickness indium (In) metal was evaporated on the Si wafer to prepare
ohmic contact and then, it was thermally treated at 350 °C for 2 min in
nitrogen atmosphere. After ohmic contact procedure, the solution of
BOD-Dim organic thin film was coated on n-Si wafer by spin coating
technique. Finally, Au metal dot contacts were prepared on the BOD-
Dim film at a pressure of 107° torr by using a shadow mask. From the
capacity of the accumulation region at 1 MHz, the thickness of BOD-Dim
interfacial layer was found to be 229.6 nm. The I-V measurements of the
diode were performed using a Keithley 2410 Source Meter in dark and
under illumination intensity range of 40-100 mW/cm? using a solar
simulator. Solar power meter was used to measure the intensity of the
light.

3. Results and discussion
The I-V measurements were performed to investigate the current

mechanism and obtain the main diode parameters. Fig. 2 shows the I-V
characteristics of the diode in the dark and under various illumination
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Table 1
The calculated ideality factor (n), reverse saturation current (I,), barrier height
(®p) and series resistance (R;) in dark and under different illumination levels.

Illumination Region I Region II

. . 2

intensity (mW/em) I (A) n b Iz (A) ny g2

(eV) (eV)

0 1.91 x 2.66  0.907 4.41 x 5.86  0.826
10710 107°

40 1.06 x 192  0.922 7.37 x 536  0.812
10710 10°°

50 7.86 x 1.72  0.930 9.44 x 5.55  0.806
1071 107°

60 3.91 x 1.44  0.948 1.11 x 5.65  0.802
1071 1078

70 4.08 x 1.43  0.947 1.28 x 576  0.798
1071 1078

80 2.89 x 132 0.956 1.24 x 5.69  0.799
1071 1078

90 2.92 x 1.31  0.957 1.64 x 6.00  0.792
1071 1078

100 1.82 x 121 0.968 1.55 x 5.88  0.793
1071 1078

levels. As seen, the fabricated Au/Bod-Dim/n-Si/In diode has a good
rectifying behavior under dark with a small leakage current in the
reverse bias region which means that the diode shows a Schottky contact
behavior. Under illumination conditions, the photocurrent in the reverse
bias region is slightly higher than in the dark current. The value of
current increases with increasing illumination level reveals that the Au/
BOD-Dim/n-Si/In diode shows a photoconducting behavior. Under
illumination of the sample, the -V curve moves towards fourth quadrant
representing that the produced photodiode is act as a generator of
electricity due to the photogeneration of charges carriers [37-39]. Ac-
cording to Fig. 2, the forward bias semi-logarithmic I-V characteristics
in dark and under different illumination intensities shows two different
linear parts with different slopes in low voltages (0.08<V < 0.15 V in
dark and 0.17<V < 0.25 in light) and in mid-level voltages (0.4<V <
0.8) which are called as regions I and II, respectively. The relation be-
tween I and V for non-ideal Schottky diodes (V > 3kT/q) with a series
resistance for two linear regions in dark and under different illumination

0' #” 3.

A

* 9.

(@)

E (LUMO)=-2.82 ¢V

Ag= |E(HOMO) - E(LUMO)|= 2.47 eV

E (HOMO)=-5.29 eV
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intensities is expressed according to the thermionic emission (TE) theory
as follows [3,40,41]:

V—IR V — IR,
I1=1 {exp (%) - 1] + Iy {exp (%) - 1} 1)

where nj, ny, T, g, V, and k are defined as ideality factor for regions I and
II, temperature in Kelvin, electron charge, applied voltage and Boltz-
mann constant, respectively. Ip; and Ipz defined as the reverse saturation
currents for regions I and II are given as,

. D,

Iy =AA TQexp{ — qk;]] (2a)
B D,

Iop = AA Tzexp{ - qkj‘fz} (2b)

where A and A~ are defined as effective diode area and Richardson co-
efficient (112 A/cm?K? for n-type Si), respectively. &g is the effective
barrier height which is determined by the following equation:

kT AA'T?
Dy =—1In ( ) 3
q Iy

According to Eq. (1), the straight-line intercept of the In I-V plot at V'
= 0 gives I value. The ideality factor which explains the departure of the
current transport mechanism from the ideal TE model can be obtained
from the slope of In I-V characteristics according to the following
equation:

_q dv

" kT d(ind) “)

The n, &g, and Iy values for dark and under different illumination
conditions calculated using I-V plots and Eqs (1)-(4) for regions I and II
were given in Table 1. The n and @g values were found to be 2.66-5.86
and 0.907-0.826 eV in dark, respectively. Also, the n and &g values were
found to be 1.21-5.88 and 0.968-0.793 eV under 100 mW/cm? illu-
mination level, respectively.

As seen, for region I, the n values have decreased with increasing
illumination level due to increasing photo generated charge carriers
under illumination in the interface of device [1,2,42]. The n value of
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Fig. 3. (a) DFT computed energy the energy difference between the HOMO and LUMO of Bod-Dim. (b) Energy band diagram of Au/BOD-Dim/n-Si/In hetero-

junction device.
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ideal diode should be equal to 1 for thermionic emission. However, the
deviation of the experimental ideality factor from ideal I-V character-
istics is attributed to the interface states, barrier inhomogeneity, and
series resistance. A similar behavior of the light dependent ideality
factor parameter for SBDs was reported in the literature [1,2,42].

To obtain detail information about the electronic structure, con-
ductivity and ground state optimize molecular geometry of the BOD-
Dim compound, Gaussian 09 program software [43] was used, and the
optimized molecular structure, HOMO and LUMO simulations, static
isotropic polarizability, and molar volume at the gas phase state of the
isolated compound were computed. Starting molecular geometry was
created via help of GaussView5 graphical interface program [44]. Then,
the molecular structure optimization was obtained with the
DFT-B3LYP/6-311G(d,p) computational level [45-47]. Based on opti-
mized molecular structure, the static isotropic polarizability (ai, =
L(aee + ayy + az;) and molar volume (Vyy) were obtained with the
mentioned computational level. The keyword tight was used in all
computations. The Clausius-Mossotti equation which used to compute
the dielectric constant of any molecular system or medium depending on
its polarizability and molar volume is expressed as:

g —1 747ZNA(I/
e+2  3Vy

(%)

where ¢, Vi, and Ny are the dielectric constant and molar volume of the
compound or medium, and Avogadro’s constant, respectively. o is the
molecular polarizability volume defined in terms of the conventional
polarizability a as ' = a/4xneg .

For our compound at the isolated gas phase state, the static isotropic
polarizability (ais.) and molar volume (V)y) values were computed as
762.1582 a3 (or 1.1294 x 10722 em®) and 500.076 cm®/mol, respec-
tively. According to the Clausius-Mossotti equation, the dielectric con-
stant (&) of the compound was found to be 4.98. The graphical
presentation of the frontier molecular orbital energies i.e., HOMO,
LUMO, and energy gap (Ae) for BOD-Dim are presented in Fig. 3 (a). As
seen, the interfrontier molecular orbital energy gap (Ae) which provides
information about the conductivity was calculated to be 2.47. Since the
range of Ae for semiconductors is between 0.5-3.5 eV, the value of Ae
(2.73 eV) for BOD-Dim shows that it can have a semiconducting
behavior [48]. In the Au/BOD-Dim/n-Si/In device, the n-conjugated
BOD-Dim organic compound inserted between metal and semi-
conductor, which acts as a physical barrier between the metal and the
semiconductor, prevents direct contact of the metal with the silicon
substrate [49,50]. Fig. 3 (b) shows the energy band diagram of the
heterojunction device where AE_ is the difference in the energy between
the LUMO and conduction band minimum of n-Si, AE, is the
valence-band offset, and eVy,; is the barrier to electron injection from
n-Si through the junction. Since the obtained &, values of
Au/BOD-Dim/n-Si/In device (0.907-0.968 eV) are higher than the
traditional Au/n-Si Schottky diodes (0.62 eV), it can be concluded that
BOD-Dim organic layer can have an important effect on the electrical
properties of the fabricated diode due to the local electronic states at the
interface [49,50].

In metal-semiconductor contacts, another important parameter to
determine that effects the diode performance is the presence of series
resistance (R;). To determine the Rs values for dark and under various
illumination intensity, the forward bias I-V characteristics due to the
thermionic emission of a Schottky diode with the series resistance were
analyzed by using dV(d(Inl)) and H() functions introduced by Cheung
and Cheung which defined a relation between Ry, I and V as [51,52]:

dv  nkT

=——+1IR, 6
d(inl) ¢ + ©®
and
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Fig. 5. H(D-I plots of fabricated diode.
Table 2
Basic electrical parameters of the structure obtained from Cheung functions.
Illumination intensity (mW/ cm?) dv/dIn (D) -1 H(D-1
Rs (kQ) N Rs (kQ) D (eV)
0 154 6.19 158 0.812
40 56 4.93 47 0.801
50 53 5.09 44 0.795
60 47 5.56 41 0.792
70 54 5.08 42 0.787
80 64 3.82 38 0.788
90 61 4.52 37 0.782
100 69 3.68 43 0.781
kT 1
H(I):an;ln<AA*Tz) = n®y + IR, 7

First, the dV/d(InI)-I plots for Au/BOD-Dim/n-Si/In heterojunction
were drawn in Fig. 4. As can be seen, the plot of dV/d(Inl) versus I is
linear and its intercept and slope give nand Ry, respectively. The Ry
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Fig. 6. (a) Inl-InV plot (b) In (IR)—VV 2 plots of the Au/BOD-Dim/n-Si/In diode.

values were found to be 154 kQ and 69 kQ in dark and under 100 mW/
em? illumination level, respectively. Second, the H(I)-I plots for Au/
BOD-Dim/n-Si/In heterojunction were drawn in Fig. 5. As can be seen,
plot of H(I) versus I is linear and its intercept and slope give @5 and R;,
respectively. The R values were found to be 158 kQ and 43 kQ in dark
and under 100 mW/cm? illumination level, respectively. The junction
parameters calculated from dV/d(InI) and H(I) plots have been shown in
Table 2 in dark and under different illumination intensity. The decrease
in the value of R with the increase of light intensity can be attributed to
the increase in free carrier concentration by incident light absorption.
In order to obtain detailed information about the conduction
mechanisms which controls the junction behavior, the forward bias In
(Ip)-InVg and ln(IR)-Vl/ 2 characteristics of the Au/BOD-Dim/n-Si/In
diode were drawn in Fig. 6 (a) and (b), respectively. It has been
known that the presence of deep traps at the interface changes the
mobility and free carrier concentration, and these changes affect the
slope of the I-V characteristics. Fig. 6 indicates three different regions
that obeys I « V™ relation where m values obtained from the slope of the
InI - InV plot. In the region I (—4.61 < InV < —1.77), the current has a
linear relation with the voltage with a slope of ~ 1.11, indicating the
ohm’s conduction mechanism. The slope of the region IT (—1.71 < InV <
—0.15) was found to be 4.04 which means I-V curve follows a power
law, and the charge transport is governed by the trap-charge-limited

Physica B: Physics of Condensed Matter 614 (2021) 413029
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current (TCLC). For region 3, (—0.14 < InV < —0.69), the value of m
is about 2.53, and the current follows the relationship I « V2 shows that
the diode exhibits the space charge limited current (SCLC) mechanism
[3,53-55].

For the reverse bias region, the current conduction mechanism of the
Au/BOD-Dim/n-Si/In was examined by using two field lowering
mechanism namely Schottky emission (SE) and Poole-Frenkel (PF)
emission theories [56-58]. While the SE theory defines the relationship
between I and V as Eq. (8a), the PF theory defines the same relations as
Eq. (8b):

— AATT? Psc vz
Ix=AA'T exp( T A7 (8a)
Ber vz
I=1, exp( T T (8b)

where fs- and fpp are the Schottky and Poole-Frenkel field lowering
coefficients, respectively. As seen in Egs. (8a) and (8b), the theoretical
values of these coefficients can be expressed as follow:

qs 12
2psc=Ppr = ( ) (C)]

£.E0T

where ¢, is the permittivity of the interfacial layer. The theoretical
values of fpr and Psc are found as 6.80 x 107% and 3.40 x 107° eV m'/?
\'ant 2, respectively. As seen in Fig. 6. (b), the In(Ir) versus V172 plots of
the prepared diode showed a linear region for dark and under 100 mW/
cm? illumination level. The experimentally calculated 4 values obtained
from the slope of Fig. 5, (b) were found to be 3.94 x 10~* and 6.19 x
10~* eV m'2 V7172 for dark and under 100 mW/cm? illumination level,
respectively. According to these obtained results, it can be said that the
dominant conduction mechanism for the Au/BOD-Dim/n-Si/In diode is
the SE mechanism as the value of g is closer to the SE coefficient
[56-58].

In addition to Ry, the deviation of I-V characteristics of SBDs from the
linearity at high forward biases is also attributed to the density of the
interface states which is located between the interfacial layer and the
semiconductor interface. Card and Rhoderick simply defined the rela-
tion between N and ideality factor for n-type Schottky diode as [54,59]:

1]g

&

W, (10

where §; is the thickness of interface layer, Wy is space charge width, &
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Fig. 8. Plot of J-V curves for different illumination intensities.

and ¢; are dielectric constant of semiconductor and interface, respec-
tively. In n-type semiconductor, the energy density distribution (Ec-Ess)
is defined as:

1
Ec_EA\:q((De_V)v(De:(pBJFﬁV:‘DB+ (1_m>v 11

where @, is the effective barrier height, q is the electron charge and V is
the applied voltage drop across the depletion layer. Fig. 7 shows the N
energy distribution curves of the Au/Bod-Dim/n-Si/In diode for dark
and under different illumination intensities. As can be seen in Fig. 7, the
values of interface state density Ny vary from E. - 0.6 eV to E. - 0.83 eV
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factor (FF) was also found to decrease as illumination intensity
increased.

Photosensitivity (S) and photoresponsivity (R), one of the important
parameters used to investigate the photosensitive behavior of the diodes
in more detail, were determined by the following relations [61-63]:

I
s=-2 12)
Idmk
and
_ Iph
R=pa as)

where Ly, Iark, P, and A is the generated photocurrent, the dark current,
power of the incident light and active area, respectively. For the Au/
BOD-Dim/n-Si/In diode, the all S and R values obtained from Eqs (12)
and (13) under different illumination intensities, at —2 V were listed in
Table 2. As can be seen, there is an increase in the S values with
increasing illumination intensities which indicate that the prepared
diode is sensitive to illumination intensities and might exhibit photo-
conductivity effect. The relation between In I, and In P was also
examined to get more information about the photoconduction mecha-
nism of the Au/BOD-Dim/n-Si/In diode. The variation of the photo-
current against light intensity is given by the following relation:

Ly=yP’ 14)
where y value is a constant, p is an exponent which is determined from
the slope of the In I, vs. In P plot. The plot of In I, vs. In P of Au/BOD-
Dim/n-Si/In diode is given in Fig. 9. The B value which describes
whether the process of recombination is monomolecular or bimolecular,
for the Au/BOD-Dim/n-Si/In diode was found as 0.27. This shows that

for dark and under different illumination intensities, respectively. The 9.2l

N values for dark decreases exponentially with bias from 4.39 x 10!

eV~ em 2 at (E.- 0.636) eV to 1.27 x 10" V™! cm™2 at (E, - 0.827) eV.

This energy range is higher than the mid-gap of Si. In other words, these D4r

states seem to deep-electronic level rather than shallow (donor-type)

states [60]. The values of N decreased with the increasing illumination 9.6

level. These observations indicated that the interface state densities are _

strongly dependent on illumination level and applied voltage. These < 98}

observations also showed the rearrangement of the molecular 5

metal-semiconductor interface under the effect of illumination. = 100 |

Since the Au/BOD-Dim/n-Si/In diode is light sensitive, as said earlier 1

and shown in Fig. 2, the photosensitive behavior of the diode was also 102k

analyzed under various illumination intensities. Fig. 8 shows the for-

ward current density - applied voltage (J-V) characteristics of the Au/

BOD-Dim/n-Si/In diode under various illumination intensity. The 104 -

main photovoltaic parameters of the diode were obtained for various

illumination intensities and presented in Table 3. As seen, the value of -10.6 ' ! ' : : : ' : ! !

L X i1 .. . 3.6 3.8 4.0 4.2 4.4 4.6

open-circuit voltage (V,.) changed slightly with illumination while the

value of short circuit current density (Js) increased with increasing light InP (mW/cm?)

illumination intensity which can be attributed to the increasing in free Fi I - InP blot of the Au/BOD-Dim/n.Si/In diod

carrier concentration due to incident light absorption. The value of fill ig. 9. Iny plot of the Au/BOD-Dim/n-5i/In diode.

Table 3

The photodiode parameters of the Au/BOD-Dim/n-Si/In device under various illumination levels.
Power (mW/cm?) Vo (V) Jie(nA/cm®) Vinax (V) Inax (HA) FF Ppnax (mW/cm?) x107° s R

(aVg=2V) (at Vg =2V)

40 0.12 0.39 0.05 0.16 20.97 0.98 90.18 0.020
50 0.13 0.39 0.06 0.17 20.79 1.04 97.03 0.016
60 0.13 0.49 0.06 0.22 21.16 1.35 101.8 0.014
70 0.13 0.61 0.06 0.28 21.22 1.68 106.9 0.012
80 0.14 0.72 0.06 0.34 20.61 2.08 114.7 0.011
90 0.14 0.78 0.07 0.32 20.34 2.24 110.0 0.010
100 0.15 0.89 0.07 0.36 20.23 2.53 116.7 0.010
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the photoconduction mechanism might be controlled by the bimolecular
recombination mechanism [64-66].

4. Conclusion

In this study, the electrical and photoelectrical properties of organic
BODIPY dye-based Au/BOD-Dim/n-Si/In hybrid diode have been stud-
ied in dark and under various illumination intensities by using the for-
ward and reverse bias I-V measurements. Experimental results showed
that the fabricated diode showed good rectification properties, and the
main diode parameters are strongly dependent upon illumination in-
tensity and applied bias voltage. For instance, the ideality factor of the
diode decreased with increasing illumination intensity. Moreover, the
series resistance values obtained by dV/d(Inl) function of Cheung
method have been found to be 154 kQ and 69 kQ in dark and under 100
mW/cm? illumination level, respectively. The values of N;; decreased as
the illumination level increased which indicates the possible rear-
rangement of the molecular metal-semiconductor interface under the
effect of the illumination. The analysis of InI-InV and In(Ig)-V*/? plots
showed that the dominant current conduction mechanism governed by
the SCLC and TCLC at forward bias and the Schottky emission (SE) effect
was found to be dominant in the reverse direction. The main photo-
sensitive behavior of the diode such as V¢, Js¢, Vinax; Jmax, and FF have
also been analyzed under various illumination intensities by the J-V
characteristics. The all obtained results indicate that the Au/BOD-Dim/
n-Si/In diode shows a photovoltaic behavior and presents great potential
in optoelectronic device applications.
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