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a b s t r a c t

Heterostructure of p-ZnTe/n-CdMnTe/GaAs (II-VI/II-VI-DMS/III-V) is grown by molecular beam epitaxi-
ally growth (MBE). The capacitance–frequency (C–f) characteristics of the prepared heterostructure under
dark and different illumination intensities were analyzed. The studied sample shows a capacitance illumi-
nation dependence. Modified Goswami and Goswami (G–G) model was used to interpret the capacitance
profile under the effect of the irradiated light. The illumination dependence of the relative capacitance
eywords:
-ZnTe/n-CdMnTe/GaAs
agnetic diode

apacitance–frequency characteristics
nterface state
elaxation time

(Cph/Cd) at different frequency was studied and interpreted. The interface density states (Nss), the inter-
face capacitance (Css) and dielectric relaxation time (�) are increased with the increase of the illumination
intensities. Therefore, the prepared heterostructure can be used as photocapacitance sensor in modern
electronic and optoelectronic devices.

© 2010 Elsevier B.V. All rights reserved.
ight sensitive capacitor

. Introduction

Diluted magnetic semiconductors are compound of alloy semi-
onductor containing a large fraction of magnetic ions [1].
urrently, diluted magnetic semiconductors (DMSs) have been
eceiving large attention due to their potential for development
f spintronic devices [2]. DMSs are expected to play an important
ole in interdisciplinary material science and electronics because
harge and spin degrees of freedom accommodated into a single
aterial exhibits interesting magnetic, magneto-optical, magneto-

lectronic and other properties [3].
The Mn-doped II-VI based semimagnetic semiconductors

elong to an attractive materials owing to their unique proper-
ies and because of new possibilities of application in new modern
evices [4]. Cadmium manganese telluride (CdMnTe) is one of the
ost studied semiconductor alloy, where a part of the Cd2+ ions

s randomly replaced by Mn2+ ions having permanent magnetic
oments. Without external magnetic fields, this DMS behaves in
way similar to normal ternary semiconductors. CdMnTe has been
focus of interest for decades in a quantum well (QW) structures
ecause of its potential application in spintronics and the abun-
ance of novel physical phenomena [5]. DMS is a good candidate

∗ Corresponding author. Tel.: +20 182848753; fax: +20 22581243.
E-mail addresses: dr isyahia@yahoo.com, isyahia@gmail.com (I.S. Yahia).

925-8388/$ – see front matter © 2010 Elsevier B.V. All rights reserved.
oi:10.1016/j.jallcom.2010.04.235
material for many practical applications, such as magnetic field sen-
sors, solar cells, optical isolators, lasers, etc. Recently, an increased
attention has been paid to CdMnTe because it is revealed that the
material is a good candidate to compete with CdZnTe in X-ray and
�-ray nuclear detector applications [6]. Over the past decade, there
has been an added interest in studying cadmium manganese tel-
luride in connection with attempts to produce spintronics devices
[7]. The above possibilities inherent in this material, make it a
promising for much more applications.

With the progress of crystal growth techniques such as molec-
ular beam epitaxy (MBE) it became possible to grow different
semiconducting devices such as: quantum well, quantum dot,
heterostructure, photovoltaic and solar cells, spintronic devices,
etc. [5]. Heterostructure based on diluted magnetic semiconduc-
tor can be grown easily with MBE technique. Because of these
advantages, there is a growing interest in the fabrication of this
type of materials of p-ZnTe/ n-CdMnTe/GaAs (II-VI/II-VI-DMS/III-
V) in optoelectronic devices employing (II-VI-DMS) as an active
materials. This device represents a simple, low cost and versatile
alternative to the new type of electronic and optoelectronic devices.

In the recent years, there has been an explosion in the use

of capacitive sensing interfaces for human-input controls. From
mobile handsets to computers, point-of-service terminals to home
electronics and medical devices to industrial controls. Capaci-
tive sensing is showing up in applications everywhere. Capacitive
sensors can directly sense a variety of things; motion, chemical

dx.doi.org/10.1016/j.jallcom.2010.04.235
http://www.sciencedirect.com/science/journal/09258388
http://www.elsevier.com/locate/jallcom
mailto:dr_isyahia@yahoo.com
mailto:isyahia@gmail.com
dx.doi.org/10.1016/j.jallcom.2010.04.235
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Fig. 1. Schematic diagram of the Au/p-ZnTe/n-CdMnTe/n-GaAs/In device.

omposition, electric field and, indirectly, sense many other vari-
bles which can be converted into motion or dielectric constant
uch as: pressure, acceleration, fluid level, and fluid composition.
hey are built with conductive sensing electrodes in a dielectric,
ith excitation voltages on the order of five volts and detection cir-

uits which turn a capacitance variation into a voltage, frequency,
r pulse width variation. A number of different semiconductors sys-
ems have been used to make piezoresistive or capacitive sensors,
ncluding Si, SiC and diamond. The wide bandgap semiconductors
re capable of operating at much higher temperature than Si, with
iC-based piezoresistive sensors demonstrated up to temperature
f 600 ◦C [8–11].

In the present work, we prepared the heterostructure of p-
nTe/n-CdMnTe/n-GaAs by MBE technique for light sensitive
apacitor. Effect of illumination intensity on the capacitance profile
f p-ZnTe/n-CdMnTe/GaAs was studied under different frequen-
ies. Modified Goswami and Goswami (G–G) model was used
or the first time to interpret the variation of the device capaci-
ance. From the C–f measurements, values of the interface density
tates Nss, the interface capacitance Css and relaxation time � were
xtracted.

. Experimental procedures

In the present work, the prepared heterostructure device was grown in the EPI-
20 MBE system at the Institute of Physics, Polish Academy of Sciences, Poland. MBE
ystem consisted of two main chambers: the first one is the load-lock ultra high
acuum (UHV) chamber (typical pressure 10−9 to 10−10 Torr), used for loading sub-
trates without breaking the vacuum environment. The second one is the growth
hamber with a typical pressure about 10−10 Torr inside it. Both of these cham-
ers are connected via the UHV valve. The UHV inside the MBE system is achieved
sing cryo- and turbo molecular pumps connected directly to these chambers. In
ddition, one should notice that the growth chamber is cooled down with liquid
itrogen. The sources and the growth environment need to be surrounded by liq-
id nitrogen-cooled cryopanels to minimize unintentional impurity incorporation

n the deposited layers from the residual background, while the whole system is
onfined within UHV environment. Molecular beams are being generated from six
hermal elemental effusion cell sources of high purity materials: Cd, Te, Mn, Mg,
n, and ZnI2 (used for n-type doping) installed in the growth chamber. For p-type
oping, a RF-plasma source of excited nitrogen plasma has been used.

High quality (1 0 0)-oriented semi-insulating or n+ Si-doped GaAs crystals were
sed as a substrate. Prior to the growth process, the protective oxide layer has
een removed from the substrate by thermal annealing. During the thermal treat-
ent the surface of the GaAs substrate was controlled by reflection high-Energy

lectron diffraction (RHEED) technique. The sequence of the grown layers on GaAs
ubstrate was as follows: (1) the first grown layer on n-GaAs was CdMnTe of thick-
ess 3.338 �m as an active material (absorber) and (2) the second grown layer was
nTe of thickness 0.424 �m as a window. The thickness of the ZnTe and CdMnTe lay-
rs were determined in situ by RHEED oscillations. Schematic diagram of the grown
ayers were shown in Fig. 1. The upper contact of the device has a mesh style made
rom thermally evaporated of Au using thermal evaporation system Edwards 306
. The back contact of the GaAs crystal was directly fabricated by soldering a high
ure indium. The total area of the device was A = 0.4725 cm2 and the effective area
quals 0.216 cm2.

The cell capacitance (C) and resistance (R) were measured directly at different

requencies using a programmable automatic RLC bridge (PM 6304 Philips&Fluke).
ll investigated samples are represented on the screen of the bridge by a resistance
connected in parallel with a capacitance C as an equivalent circuit in dark and

llumination conditions. Special designed holder was used to connect both the lower
nd upper parts of the studied sample to the RLC bridge. The source of light was a
igh power tungsten filament lamp. The intensity of light was measured with a solar
Fig. 2. Semi-logarithmic plot of the cell capacitance C versus the applied frequency
f at different illumination intensities.

power meter (TM-206). The intensity of light was varied by changing the voltage
across the tungsten lamp. It should be mentioned that all the measurements were
carried out at room temperature in the air ambient.

3. Results and discussion

The C–f measurements give an important information about the
density or energy distribution of the interface states of the pre-
pared device. The technique is based on the strong dependence of
semiconducting junction admittance on ac signal frequency and
temperature and in the case of a semiconductor with an incom-
pletely ionized impurity. In general, the C–f plots in the idealized
case are frequency independent [12–15]. However, this idealized
case is often disturbed due to the presence of the interface states at
the interfacial layer and with the semiconductor interface [16–19].
At low ac signal, the charge is exchanged between the interface
states and the semiconductor and so, the measured junction capaci-
tance is the sum of the space charge and interface states capacitance
[20].

Fig. 2 shows the capacitance–frequency dependence at different
illumination intensities. At low frequencies, the variation of capac-
itance with frequency is stronger than at the higher frequencies,
which indicates the presence of interface states at the junction. The
higher values of capacitance at low frequencies are due to excess
capacitance resulting from the interface states in equilibrium with
the n-GaAs that can follow the ac signal. The decrease of the capaci-
tance values in the intermediate frequency region means that small
part of the interface states can only follow the signal [21,22]. Fig. 3
illustrates the illumination dependence of the capacitance at dif-
ferent frequencies. It is clear from this figure that the capacitance
has both a strong illumination and frequency dependencies. The
values of the capacitance depend on a number of parameters such
as the thickness, series resistance and density of interface states.
With the increase of the illumination intensities, concentration of
charge carriers increases logarithmically. Therefore, the polariz-
ability due to the charge transfer of charge carriers as electrons and
holes [23], the interfacial polarization and the density of interface
states also increases. The increase of the charge carrier concen-
tration under illumination leads to an improvement of the space

charge layer [24]. It is interesting to note that after irradiation
of the prepared heterostructure device with light, a considerable
increase of the junction capacitance because of the increase of the
number of radiation induced deep defects in the material [25].
Due to thermal annealing [26] and/or illumination with light [27],
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ig. 3. The illumination dependence of the cell capacitance C at different frequency.

hese defects heal out restoring to a large extend the initial device
erformance.

The decrease of C with frequency can be attributed to the fact
hat at low frequencies, the cell capacitance C for polar materi-
ls is due to the contribution of multicomponent of polarization,
eformational polarization (electronic and ionic) and relaxation
olarization (orientation and interfacial). When the frequency

ncreased, the dipoles cannot be able to rotate sufficiently rapidly,
o that their oscillations lag behind those of the field. As the fre-
uency is further increased, the dipole will be completely unable
o follow the ac field and the orientation polarization stopped, so
he capacitance C decreases approaching a constant value at the
igher frequencies due to the interfacial polarization only, which

s effective in multilayers structure [28].
In the previous work, Goswami and Goswami (G–G) model [29]

as applied to interpret the capacitance profile under ac field
ccording to the effect of temperature. In our work, we try to inter-
ret the capacitance profile of the heterostructure junction under
he effect of irradiated light as a modified Goswami and Goswami
G–G) model. The drastic increase of capacitance at the low fre-
uency range is probably due to space charge polarization induced
y the increasing number of free carriers generated due to the
ffect of different illumination intensities. The observed increase
f capacitance with illumination may be qualitatively explained
y the equivalent circuit model developed by G–G model of bulk
esistance rs in series with parallel R–C. According to this model,
he measured capacitance C is given by [29]:

= C∞ + 1
ω2R2C∞

, (1)

here R is the cell resistance of the heterostructure, ω = 2�f is the
ngular frequency, C∞ is the capacitance at the higher frequency
nd f is the applied frequency. According to the above equation,
he increase of capacitance C with illumination may be due to the
ecrease of the value of R with illumination as shown in Fig. 4. The
ecrease in cell resistance with illumination is due to the increase of
he free carriers with the effect of illumination. Accordingly, this can
e explained by the enhancement of the photoconductivity of the
-ZnTe/n-CdMnTe/GaAs structure. It is clear from Eq. (1) that the
ecrease of R under the effect of illumination leads to the increase of

he capacitance C. Furthermore, Eq. (1) also predicts that the mea-
ured capacitance should decreased with increasing the applied
requency reaching the constant (equilibrium) value of the capac-
tance at the higher frequency C∞ [30–32] as illustrated in Fig. 1.
his behavior can be attributed to the effect of charge redistribution
Fig. 4. Semi-logarithmic plot of the cell resistance R versus the applied frequency f
at different illumination intensities.

by carrier hopping on defects [33–35]. At the lower frequency, the
charge on the defects can be rapidly redistributed, so that defects
closer to the positive side of the applied field become negatively
charged, while defects closer to the negative side of the applied
field become positively charged. This leads to a screening of the
field and an overall reduction in the electrical field because capaci-
tance is inversely proportional to the field [36] and this leads to the
increase of the capacitance. At the higher frequency, the defects
no longer have enough time to rearrange inversions to the applied
voltage; hence, the capacitance decreases to the minimum value
C∞. It is observed that the high illumination intensity is more effec-
tive on the carrier hopping because of the number of free carriers
increased.

It is known that, the capacitance depends on the polarizability
of the material [37–42] and there are several sources of polariz-
ability: (1) dipolar ˛dip, (2) ionic polarization ˛i, (3) electronic ˛e,
and (4) interfacial or space charge polarization ˛int. Thus, the total
polarizability of the material at dark conditions ˛d may be written
as [23]:

˛d = ˛dip + ˛e + ˛i + ˛int, (2)

The total polarizability ˛T of sample under illumination is given
by:

˛T = ˛dip + ˛e + ˛i + ˛int + ˛ph, (3)

where ˛ph is the polarizability under illumination due to the trans-
fer of electron/holes charge carriers. Total polarizability ˛T and the
concentration of charge carriers are highly dependent on illumi-
nation intensities. In general form, the relationship between the
relative dielectric constant, charge carrier concentration and polar-
izability of the molecule is determined by Clausius–Mosotti relation
[39]:

εd − 1
εd + 2

= Nd˛d

3εo
(4)

where εd is the relative permittivity or dielectric constant in dark,
εo is the permittivity of free space and Nd is the concentration of

charge carriers in dark. From the above relation, the relative per-
mittivity εd can be written as:

εd = 3εo + 2Nd˛d

3εo − Nd˛d
, (5)
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Similar expression can be written for the dielectric constant
nder illumination εph as follows:

ph = 3εo + 2N˛

3εo − N˛
, (6)

The value of N˛ depends upon illumination. The equation for N˛
an be written as:

˛ = Nd˛d[1 + log(1 + kL)], (7)

here k is photocapacitive factor, L is the intensity of light. By sub-
titution using the value of N˛ in Eq. (6), the dielectric constant
nder illumination εph can be rewritten as:

ph = 3εo + 2Nd˛d[1 + log(1 + kL)]
3εo − Nd˛d[1 + log(1 + kL)]

, (8)

From Eqs. (5) and (8), we can derive the expression:
εph

εd
=

(
3εo + 2Nd˛d[1 + log(1 + kL)]/3εo − Nd˛d[1 + log(1 + kL)]

3εo + 2Nd˛d/3εo − Nd˛d

)
, (9)

At the lower illumination intensity, it can be considered that:

εo − Nd˛d[1 + log(1 + kL)] = 3εo − Nd˛d, (10)

Now Eq. (9) can be written as:

εph

εd
=

(
3εo + 2Nd˛d[1 + log(1 + kL)]

3εo + 2Nd˛d

)
, (11)

The relation between dielectric constant and capacitance can be
escribed by [43].

Cph

Cd
=

(εph

εd

)n

, (12)

The factor n is related to dielectric (morphology). So, Eq. (11)
an be modified as:

Cph

Cd
=

(
3εo + 2Nd˛d[1 + log(1 + kL)]

3εo + 2Nd˛d

)n

, (13)

ccording to Eq. (13), the relative capacitance Cph/Cd is directly
roportional to the illumination intensity L. The illumination
ependence of the relative capacitance Cph/Cd at different fre-

uency is shown in Fig. 5. It is clear from Fig. 5 that, the relative
apacitance increases exponentially with the illumination inten-
ity which agrees with Eq. (13). This behavior was attributed to
he increase of the concentration of charge carriers at the interfa-
ial states. Therefore, the polarizability due to the charge transfer
Fig. 6. Illumination dependence of both Nss and Css .

of electrons and holes will be increased. In the view of the above
consideration, the relative capacitance could be explained with the
illumination intensities.

Capacitance spectroscopy is a widely used method which deter-
mines the variation of the interface state capacitance as a function
of the forward bias at low frequency [44–46]. The capacitance of
the device depending on the frequency is given as [21,44,45,47]:

C = Csc + Css (at the lower frequency), (14)

C ∼= Csc (at the higher frequency), (15)

where Csc is the space charge capacitance, and Css is the interface
capacitance. The interface capacitance can be described as [45]:

Css = AqNss
Arc tan(ωt)

ω�
, (16)

where � is the time constant which can be written as:

� = 1
�th�ssNdd

exp
(

qVd

kT

)
, (17)

where �ss is the cross-section of interface states, �th is the thermal
velocity of the carrier, Ndd is the doping concentration, q is the elec-
tron charge and k is the Boltzmann’s constant. The interface state
density for small values of ω� is equal to [44,46,47]:

Nss = Css

qA
, (18)

where A is the diode area. The interface state capacitance Css is
determined from the vertical axis intercepts of C–f plots at differ-
ent illuminations as shown in Fig. 2. The values of Css at different
illumination intensities were used to determine the density of
interface states. The distribution of the interface density states Nss

and the interface capacitance Css versus the illumination inten-
sity are shown in Fig. 6. It is clear from Fig. 6 that both Nss and
Css increase with increasing the illumination according to differ-
ent factors such as: (1) concentration of charge carriers, (2) the
polarizability due to the charge transfer, (3) the interfacial polar-
ization, and (4), the density of interface states. All of these factors
affecting the increase of the interface density states as well as the
interface capacitance with the illumination. The source of the inter-
face density states Nss may be due to the dangling bond at the
n-GaAs surface due to the interfacial region of thickness and the

native oxide that typically exists at the inorganic semiconductor
surface. The tunnel-transparent oxide layer allows charge transfer
between the deposited layers and the n-GaAs. The chemical inter-
action at the interface of the ZnTe/CdMnTe to the n-GaAs as at the
other oxide–inorganic interface states will give rise to new inter-
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Fig. 8. The distribution plot of the interface state density Nss versus Ec − Ess .
ig. 7. Semi-logarithmic forward bias I–V characteristic at room temperature of the
nvestigated device.

ace states. The effect of illumination can be considered as a new
ource of rising the interface density states.

The I–V characteristics are useful to identify the carrier transport
echanisms through the junction. A semi-logarithmic forward bias

–V characteristic of the investigated device at room temperature is
hown in Fig. 7. At the lower bias voltages (V < 0.4 V), the conduction
echanism can be described by the thermionic emission model.

he diode current can be described as a function of applied bias
oltage by [48]:

= Is

(
exp

(
qV

nkT

)
− 1

)
, (19)

here n is the ideality factor, Is is the saturation current, T is the
bsolute temperature, and V is the applied voltage. The saturation
urrent Is is given by [49]:

s = AA∗T2 exp
(

−q�B(IV)
kT

)
, (20)

here A∗ = 4� q m∗k2/h3 is the Richardson constant which equal
.16 A K−2 cm−2 for n-GaAs [50,51], �B is the potential barrier. The
alues of Is, n and �B equal 1.581 × 10−8 A, 3.3, and 0.803 eV, respec-
ively. The value of n not equal one, which means that the deviation
rom the ideal I–V characteristics. The higher value of n may be
ue to the potential drop in the interfacial layer and presence of
xcess current and the recombination current through the interfa-
ial states between the semiconductor/insulator layers.

The energy of the interface states Ess with respect to the bottom
f conduction band at the surface of the semiconductor is described
s [19,52,53]:

c − Ess = q(�B − V), (21)

here Ess is the energy of interface states and Ec is the bottom
f the conduction band. As seen from Fig. 8 that the inter-
ace states density are decreased with the increase of Ec − Ess.
n other words, it increased with increasing the applied volt-
ge. The exponential growth of the interface state density from
idgap towards the bottom of the conduction band is very appar-

nt. Hence, the interface state density Nss values will decrease
ith the increase of the applied voltage. This confirms that the

ensity of interface states changes with the biasing voltage and
t each of the applied bias corresponds to a position inside the
aAs gap. The potential drop across the interfacial layer varies
ith the voltage bias because of the change in the charge of the

nterface states. So, the interface state energy distribution alerts
Fig. 9. Dependence of the relaxation time � on the energy of the interface states
Ec − Ess at different frequencies.

the diffusion potential and therefore, the depletion capacitance
[44,54,55].

The dielectric relaxation time (time constant of the circuit) is
used to characterize the frequency response of various signal pro-
cessing systems. In RC circuit containing a charged capacitor and
a resistor, the voltage decays exponentially as: V(t) = Voe−t/RC ,
where RC = � is the characteristic/relaxation time of the circuit. For
instance, the properties of a dielectric change on a time scale is
determined by the relaxation time when an external electric field
is changed. The dielectric relaxation time is a property of a solid
that is closely related to its conductivity. The dielectric relaxation
time is a measure of the time it takes for the charge in a semicon-
ductor to become neutralized by conduction process. It has large
values in semiconductors and insulators compared with that for
metals. Dielectric relaxation as a whole is a result of the movement
of dipoles (dipole relaxation) and electric charges (ionic relaxation)
due to an applied alternating field. It is usually observed in the
frequency range 102 to 1010 Hz [56].

The dependence of the dielectric relaxation time � on the
biasing voltages as it is converted to be a function of Ess
using Eq. (21) is shown in Fig. 9 at different frequencies. From
Fig. 9, it is clear that the relaxation time � decreased with
increasing the energy Ec − Ess. Also, at any value of Ec − Ess, it
decreased with increasing the frequency. Furthermore, the relax-
ation time showed an exponential decrease with biasing voltage



218 G.B. Sakr, I.S. Yahia / Journal of Alloys and

Fig. 10. Illumination dependence of the relaxation time � at different frequencies.
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ig. 11. (a) Simplified circuit. (b) Equivalent circuit of the p-ZnTe/n-CdMnTe/GaAs.

ith respect to the bottom of the conduction band towards the
idgap. Thus, it can be said that the relaxation time to be bias-

ependent.
Dependence of the relaxation time � on the illumination at

ifferent frequencies is shown in Fig. 10. It is clear from Fig. 10
hat the relaxation time increased with increasing the illumina-
ion intensities while it decreased with increasing the applied
requencies. The increase of the interfacial capacitance with illu-

ination may be due to multicomponent of polarization such as:
ipolar, ionic polarization, electronic and interfacial polarization.
ccordingly, the increase of the relaxation time with the increase
f the capacitance under the effect of light could be explained.
t is generally known that, the relation between the relaxation
ime �, the relative dielectric constant εr and the conductivity �
re given by: � = εrεo/� [56]. Besides, the relative dielectric con-
tant εr decreases with increasing the applied frequency. So, the
ecrease of relaxation time with increasing the applied field is
xpected.

Therefore, it is concluded that the interface capacitance C, the
ell resistance R and hence the relaxation time � should decrease
ith increasing the frequency. Such behavior of C, R and � can be

xplained on the basis of assumption that only almost all of the
nterface states cannot follow the applied ac signal sufficiently at
he higher frequency [57].

Simplified and equivalent circuits of the prepared p-ZnTe/n-
dMnTe/GaAs magnetic heterostructure device for photoca-
acitance applications are shown in Fig. 11. Circuit contains

ctually three basic capacitances due to three kinds of dielectric:
nTe/CdMnTe (dark Cd and illumination Cph) and GaAs substrate
Csub). There are three kind of resistance associated with the
hree capacitance in parallel connection: ZnTe/CdMnTe (dark Rd
nd illumination Rph) and GaAs substrate (Rsub). The equivalent

[
[
[

[
[

Compounds 503 (2010) 213–219

circuit reflects the point between the photocapacitance and the
photoconductivity of p-ZnTe/n-CdMnTe/GaAs which have a com-
mon physical interpretation as photo-generation of electrons/holes
under the effect of illumination [23].

4. Conclusions

Heterostructure of p-ZnTe/n-CdMnTe/GaAs was grown by MBE
technique. The prepared device showed a light sensitive capacitor.
The capacitance and the resistance of the prepared device showed
an illumination dependence. The increase of the capacitance with
illumination is associated with polarization due to the transfer of
photo-generated electrons and holes. But, the decrease of resis-
tance with illumination is associated with the generation of charge
carriers. The increase of Nss, Css, Cph/Cd and � with illumination were
attributed to the multicomponent of polarization such as: dipo-
lar, electronic, ionic and interfacial polarization. The frequency and
illumination dependence of the interfacial capacitance can be inter-
preted according to the modified Goswami and Goswami (G–G)
model. The effect of illumination was considered as a new source of
rising the interface density states. Finally, p-ZnTe/n-CdMnTe/GaAs
can be a good candidate material in a light sensitive capacitor in
modern electronic devices.
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