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This paper summarizes progress in metal organic chemical vapour deposition
(MOCVD) technology achieved in recent years at the Institute of Applied
Physics, Military University of Technology and VIGO System S.A. MOCVD
with a wide range of composition and donor/acceptor doping and without post-
growth annealing is a very convenient tool for the deposition of HgCdTe epi-
layers used for uncooled infrared detectors. Particular attention is focused on:
surface morphology improvement, doping issues, diffusion processes during
growth study, substrate issues, crystallographic orientation selection. In this
respect, MOCVD technology improvement influencing IR detector parameters
is shown. CdTe buffer layer deposition allows HgCdTe heterostructure growth
on GaAs substrates. Theoretical modelling using APSYS platform supports
designing and better understanding of the carrier transport mechanism in
detector’s structures. Secondary ion mass spectrometry profiles allows to
compare projected and obtained structures and revealed diffusion processes of
the elements. A wide range of different types of infrared detectors operating at
high operating temperature conditions has been constructed: photoresistors,
non-equilibrium photodiodes, dual-band photodiodes, barrier and multiple
detectors. The methodical research efforts contributed to the time constant
reduction are important in many detector applications. Future challenges and
prospects are also discussed.

Key words: MOCVD, HgCdTe growth, heterostructure, doping,
infrared detectors

INTRODUCTION

Because infrared (IR) radiation is common in
nature and a wide range of IR detector applications
in almost all spheres of human activity, there is
constant development of science and technology on
IR sensing. The progress in IR detector technology
has been associated mainly with semiconductor IR
detectors, which are included in the group of photon
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detectors. They are characterized both by high
signal-to-noise ratio and fast response.’

The absorbed photon energy caused by incident
IR radiation is comparable to thermal energies of
atoms in a detector. The statistical nature of
thermal generation of charge carriers is a source
of noise which is reduced most commonly by cooling
often to a temperature of 77 K. Cryogenic cooling
was always a serious obstacle to widespread appli-
cations of IR detectors and increasing their operat-
ing temperature without detectivity deterioration
has become a major challenge for many research
laboratories.? Various ways to reduce thermal
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generation have been proposed ® for high operating
temperature (HOT) conditions. Significant improve-
ments have been obtained by the reduction of the
absorber volume using optical immersion, double or
multiple pass of IR radiation,? suppression of Auger
thermal generation in non-equlibrium devices,*
magnetoconcentration effect detectors,” and recent
barrier detectors.® The non-equilibrium devices
require significant bias currents and exhibit exces-
sive low frequency noise that extends up to MHz
range. The noise, which reduces the detectivity, as
well as the high current requirements, limits wide-
spread applications.

In spite of other competitive technologies and
materials, the mercury cadmium telluride (Hg;_
.Cd,Te) is still the main material for the middle
wavelength infrared (MWIR: 3-5 um), as well as the
long wavelength infrared (LWIR: 8-12 ym) detec-
tors. The development of advanced epitaxial tech-
niques such as molecular beam epitaxy (MBE)” and
metal organic chemical vapour deposition
(MOCVD)® allows for the construction of complex
HgCdTe heterostructure-based IR detectors for use
in HOT conditions.

MOCVD GROWTH TECHNIQUE

HgCdTe epitaxial growth was carried out in the
horizontal reactor of an AIX-200 Aixtron MOCVD
unit. The system operates in the laminar flow
regime with process pressures from 50 mbar to
1000 mbar using a butterfly valve for pressure
control. Reactor pressure of 500 mbar was used for
all successful growth runs. Hydrogen is used as a
carrier gas. Dimethylcadmium (DMCd) and diiso-
propyl telluride (DIPTe) are used as precursors.
Ethyl iodine (EI) is used as a donor and TDMAAs as
an acceptor of dopant sources. DMCd and EI are
delivered through the one channel while DIPTe and
TDMAASs are delivered through another channel
over the quartz container where elementary mer-
cury is held. The Aixtron’s gas foil rotation was
applied for better composition uniformity. There are
two temperature zones in the reactor: the mercury
source zone and the growth zone with graphite
susceptor. High-temperature annealing was used
before each growth run for reactor cleaning. A gas
delivery system was additionally equipped with
Piezocon ultrasonic precursor concentration moni-
tors. The usage of the Piezocon monitors contributed
to a better repeatability of the growth processes.
Adaptation of an EpiEye reflectometer allows for
in situ monitoring.

The growth was carried out on 2-inch, epi-ready,
semi-insulating (100) GaAs substrates, oriented 2°
toward the nearest <110>. Typically, a 3—4-um
thick CdTe layer is used as a buffer layer reducing
stress caused by crystal lattice misfit between GaAs
substrate and HgCdTe epitaxial layer structure.’
The buffer also prevents gallium diffusion from the
substrate to the HgCdTe layer. The interdiffused

multilayer process (IMP) technique was applied for
the HgCdTe deposition.’® HgCdTe were grown at
350°C with the mercury source kept at tempera-
tures in the range of 160-220°C. The II/VI mole
ratio was kept in the range from 1.5 to 5 during
CdTe cycles of the IMP process. Acceptor and donor
doping has been examined over a wide range of
compositions and doping levels of 5 x 10 em 3 to
5 x 10" em™® have been obtained. In order to
reduce the mercury vacancy concentration, the
HgCdTe heterostructures are often annealed in
the reactor just after the growth (in situ) for 1 h in
mercury-rich conditions. The obtained heterostruc-
tures were not annealed ex situ, however.!!

The crystalline quality of the HgCdTe films
depends on the MOCVD system, the substrate, the
nucleation and the growth conditions. The growth of
the HgCdTe epilayers with (111)B orientations has
some advantages such as: the lack of large-size
macrodefects, high growth rate, lower consumption
of precursors and effective n-type doping with iodine
up to 10 em™. The (111)B growth has been
enforced by suitable nucleation procedure, based
on GaAs substrate annealing in Te-rich atmosphere
prior to the growth of CdTe buffer. However,
the (111)B layers exhibit some drawbacks
which affect the performance of the devices; namely
relatively rough surface morphology, > 10® cm™

Fig. 1. Surface morphology examples of MOCVD grown (111)
HgCdTe (a) and (100) HgCdTe (b) layers.
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Fig. 2. Hall concentrations of undoped Hg,CdyTe layers versus
composition x measured at 77 K.

concentration of residual donor defects and less
efficient p-type doping with arsenic.

The MOCVD growth on the (100) orientation was
also the subject of our experiments originatin% and
successfully implemented by British research.'® The
(100) layers exhibit better crystalline quality and
related photoelectric properties, but in turn, they
show the presence of surface pyramid-shaped
macrodefects known as “hillocks”. It is very difficult
to reduce the density of hillocks to a reasonable level
(< 10® em™2). To minimize the macrodefect densi-
ties it is essential to optimize the reactor integrity,
substrate surface preparation, procedure for
removal of the native oxides and numerous nucle-
ation and growth conditions.

The choice of the growth parameters appeared to
be quite critical to prevent hillock formation. Cad-
mium flush during nucleation process provides
(100) CdTe growth.™

A high potential of MOCVD grown HgCdTe
heterostructures on (211)B was proved by Mitra
et al.'* This orientation is promising for high
operability detector arrays because of the absence
of hillock macrodefects. In addition to the surface
morphology, the key differences relative to the (100)
orientation are in the higher growth rates and the
higher iodine incorporation efficiency on the (211)B
HgCdTe. However, the drawback of (211)B HgCdTe
layers are void defects which originate from the
substrate native defects.

The examples of surface morphology of obtained
(111)- and (100)-oriented HgCdTe layers are pre-
sented in Fig. 1. Neither layer was doped intention-
ally and they are about 6 um thick. The pictures
were obtained using an optical microscope with
Nomarski contrast with x 1000 magnification. Both
obtained layers are characterized by high unifor-
mity in the composition and the thickness as well

A (100) /,’

10" 3 o (111)B o A
(':’_| /// /,,
5 Py A
X 17 ’ ,',

'|: 10 3 Og, ,,, A
® o
Z< 7 /,’
\ g/’ P
5 .
16 a LA
z 10 1 7 /’
4 7
] S
] LA
X
. x=0.24 -0.32
107”4
0,1 1 10 100 1000

Ethyl iodide dose [ppms]

Fig. 3. 77 K Hall concentration in HgCdTe as a function of El partial
pressure for (100)2° — (110) and (111)B.

using Aixtron’s gas foil rotation. The standard
deviations of the composition, x, and the thickness,
t, determined over the whole (2-inch) substrate area
are gy = 0.015 and o = 0.08 um, respectively. An
area limited to 2 mm from the wafer edge was
excluded from these assessments. Generally, layers
with (100) orientation show superior morphology
compared to (111) but they are also characterized by
hillocks. The height of the hillocks is typically
compared to the layer thickness. The hillocks may
originate from a small amount of (111) phase
appearance during (100) growth. The growth on
(100) GaAs substrates, misoriented 2°-18° toward
the nearest <110>, contributed to a reduction of the
twin domain sizes.f‘:"16 Rougher surface morphology
of (111) HgCdTe layers is probably due to the
existence of small amount of (100) phase and three-
dimensional (111) growth.'® Selected and partly
optimized growth parameters of HgCdTe layers are
listed in Table I.

Figure 2 presents Hall concentrations of undoped
Hg, Cd,Te layers versus composition x measured
at 77 K. Hall concentration of non-intentionally
doped Hg;.,Cd,Te layers measured at a tempera-
ture of 77 K can be taken to some extent as the
purity indicator of a semiconductor. Intrinsic elec-
trons are frozen at 77 K so Hall concentration
reveals the background concentration, which is the
result of impurities originating from the substrate,
the precursors, the reactor, and the gas delivery
system and reflects also the quality of maintenance
procedures by the staff. On the other hand, the
background concentration may vary with the crys-
talline quality of the layers. The crystalline imper-
fections and native defects may act as the
generation-recombination centres which influence
the electrons and holes concentration. As seen in
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Fig. 4. 77 K Hall concentration as a function of the arsenic precursor
dose in the reactor.

Fig. 2 the background concentration is about
3 x 10 em ™3 and 4 x 10™ ecm ™2 for (111)B orien-
tation and (100)2° — (110) orientation, respec-
tively. An order of magnitude higher background
concentration in (111) HgCdTe is attributable to
poorer surface morphology and thus poorer crys-
talline quality of those layers comparing to (100)
HgCdTe.

Figure 3 shows the resultant EI calibration char-
acteristics showing the linear control of donor
concentration as a function of the injected EI dose
in the reactor for (111) HgCdTe and (100) HgCdTe.
Donor concentrations were taken with Hall mea-
surements at 77 K using Van der Pauw’s method.
Iodine incorporation is lower in (100) HgCdTe of
above one order of magnitude in comparison with
(111) HgCdTe. Similar observations were reported
in Ref. 14. Todine acts as a donor when it occupies
the Te sublattice sites substitutionally. The Te sites
on the (111)B surface provide a more stable and
favorable adsorption site with three bonds from the
underlying group II atoms while the (100) surface
provides a weaker adsorption site with two bonds.'”
Considering the donor, high doping efficiency and
high growth rate the (111) HgCdTe is more favor-
able for device construction.

Figure 4 presents 77 K Hall concentration as a
function of TDMAASs partial pressure in the reactor
for two different crystallographic orientations: (100)
HgCdTe and (111) HgCdTe. The acceptor concen-
tration increases roughly proportionally with As
precursor partial pressure up to 150 ppms. A higher
level of As precursor injection does not result in
proportional As-incorporation due to the saturation
effect. The arsenic incorporation and doping effi-
ciency strongly depend on crystallographic orienta-
tion. Different orientations were obtained by

and Piotrowski
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Fig. 6. SIMS profile of HJCdTe structure type N*/G1/7/G2/P*/G3/n*.

different nucleation conditions. For the same dose
of arsenic precursor in the reactor the holes con-
centration in the (100) HgCdTe is about one order of
magnitude higher than in (111) HgCdTe. This
strong polarity dependence can be explained by
considering that the two Cd and As atoms are
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jointly involved in the incorporation process,
because the adsorbed species originate from the
adduct DMCd-TDMAAs. This complex can break
into Cd-As on the surface if proper conditions are
realised. In this respect the (100) plane offers the
best configuration because this surface has two
double-dangling bonds available for both Cd and Te
(or substituting As) surface atoms.'” This mecha-
nism can thus account for the highest doping
observed with (100) substrates. Going away from
the (100) plane towards (111)A or (111)B leads to
reduced As incorporation, and this corresponds with
the fact that the relative fraction of (100) terraces
decreases at the expense of (111) steps. Arsenic
precursor was injected to the reactor during CdTe
cycles of the IMP growth process. Introducing
TDMAAs during both CdTe and HgTe does not
result in an increase of incorporation. These obser-
vations are consistent with the results of research
published earlier by both Mitra and UK work-
ers.'®!* Tt is worth noting that introducing an As
precursor into the reactor accelerates DMCd pyrol-
ysis that causes a considerable shift in x composi-
tion. For example, a 360-ppms dose of TDMAAs
shifts x composition from expected 0.3 to 0.4. Post-
growth annealing at temperatures ~ 400°C did not
increase the arsenic activation.

LONG WAVELENGTH PHOTODIODES

The dark current in LWIR HgCdTe photodiodes is
usually determined by Auger generation processes
at elevated temperatures, because the low-doped
absorber layer becomes intrinsic and the carrier
concentration is higher than the doping level. The
device structures with a combination of exclusion
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Fig. 7. Dark current density versus bias voltage characteristics of
the LWIR HgCdTe diode measured at different temperatures.

and extraction junctions in classical N*/z/P* config-
urations have demonstrated suppression of Auger
mechanisms by reducing the absorber carrier den-
sity below thermal equilibrium in a reverse bias
condition.* Because of interdiffusion processes in
HgCdTe material during the growth, the designed
N*/n/P* structure takes the form of N*/G/n/G/P*
structure, where G denotes graded interface
regions. In order to improve electrical contact
properties of metallization to P* layer the structure
was upgraded with p*/n* tunneling junction on the
top. Finally, the resultin§ structure takes the form
of N*/G1/n/G2/P*/G3/n*.'® The example of the archi-
tecture of developed devices is presented in Fig. 5.
The structure consists of seven different layers
which differ in thickness, composition and doping.
The thickness of an absorber layer is a compromise
between requirements of high absorption and low
thermal generation and is about 3.5 um. The intrin-
sic concentration is about 1.6 x 10 cm® in the
absorber region for the composition x = 0.196 at the
temperature T = 230 K. There is acceptor dolping in
the absorber region at the level of 2 x 10 cm ™3
just to overcompensate the intrinsic concentration.
As a result, the absorber is lightly p () type, so the
electrons stay as the minority carriers. Highly
doped N* and P* layers are thin for low series
resistance and their energy gap are much higher
than the energy gap of the absorbing region. The
whole process of detector architecture designing is

predominantly assisted by the numerical
1
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Fig. 8. Two-color HgCdTe IR detector structure example.
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calculations performed with the APSYS platform
(Crosslight Inc.) for example.'®

Figure 6 shows the secondary ion mass spectrom-
etry (SIMS) profile of N*/G1/n/G2/P*/G3/n*
heterostructure measured by CAMECA IMS 6F
set. The solid green line denotes x-composition of
consecutive Hg; ,Cd,Te sublayers according to
designed heterostructure shown in Fig. 5. The x-
composition has been calculated taking into account
the measured SIMS points for Cd, Hg and Te. We
can see quite good convergence between projected
and measured values through the whole
heterostructure. The diffusion processes during
the epitaxial growth cause gradient profile in the
interface layers adjacent to the absorber region. For
a 135-ppms dose of TDMAAs in deposition of the
contact P*-layer, the arsenic concentration is
4 x 10" em 3. In spite of the same TDMAAs dose
in p*(G3) and P*-regions, the arsenic concentration
is slightly smaller in the p*(G3)-region than in the
P*-region because the doping incorporation only
happens in the CdTe growth layers of IMP cycles
which are relatively thicker in higher x Hg;_,Cd,Te
layers. The gradient slope of the arsenic line
between P* and the absorber n-region seen in
Fig. 6 indicates arsenic diffusion from the P*-region
to the absorber region, which is dangerous espe-
cially in thin, 3-um thick, absorber layers. The
iodine profile (the solid pink line with triangles)
seen in Fig. 6 indicates expected donor doping
levels: 1x 10 em™3 for n*-layer and
1 x 10*® cm ™2 for N*-layer with EI doses 90 ppms
and 19 ppms, respectively. The presence of unde-
sired iodine in the absorber region is at a level of
1 x 10*° em 3.

The selected parts of the obtained HgCdTe
heterostructures were subjected to the standard
processing procedure including photolithography,
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Fig. 9. SIMS profile of two-color HgCdTe structure type P*/MW2/N*/
MW1/p/P*.

and Piotrowski

chemical etching, metallization and then the test
devices were fabricated and measured.

The current—voltage characteristics of LWIR Hg;.
«Cd,Te photodiode measured at different tempera-
tures are presented in Fig. 7. The current—voltage
characteristics were measured using the Keithley
2400 sourcemeter. The mesa structure diameter is
100 um. A negative differential resistance is seen
for both presented characteristics and evidences the
suppression of Auger processes due to exclusion and
extraction phenomena. The threshold voltage Ur
where Auger-suppression commences is about
— 170 mV for T = 230 K and about — 400 mV for
T =300 K. The value of the threshold voltage
depends usually on the series resistance and the
operating temperature.?’ The minimal current den-
sity value (Jumin) is about 74 A/em? for room tem-
perature characteristic. The differential resistance
tends to infinity at both J,;, and .. Biasing the
photodiode at the voltage at one of these points
provides that the detector resistance is significantly
greater than the series resistance even at room
temperature and this is more convenient for design-
ing the broadband preamplifiers.

Applying the reverse bias and causing Auger-
suppression, the current responsivity increases
above one order of magnitude.” The time constant
of the LWIR photodiodes can be reduced below
200 ps at the reverse bias U, < — 500 mV at tem-
perature 230 K as our previous research revealed.'®

MULTI-COLOR DETECTORS

Another example of the MOCVD possibilities is
deposition of multilayer heterostructures designed
for multi-color detectors. In civilian and military
programs, environmental sensing and monitoring
and target discrimination and identification require
simultaneous and independent detection of two or
more different spectral ranges in the same pixel of
the detector matrix. Figure 8 presents a two-color
mid-wavelength HgCdTe IR detector structure type

100

Responsivity (a.u.)

Wavelength [um]

Fig. 10. Spectral response for a dual-band HgCdTe detector
operating in simultaneous mode at 230 K.
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Fig. 11. MWIR n*p*B,nN* HgCdTe heterostructure with schematic
photodiode band diagram.

P*/p/N*/n/p/P* designed for the simultaneous oper-
ation mode. It consists of six layers including two
absorbing regions: the lightly doped = layer and the
medium-doped p layer with the compositions
x = 0.29 and x = 0.25, respectively and they act as
the MW1 absorber and the MW2 absorber, respec-
tively, at a temperature of 230 K. The P* cladding
layers are heavily acceptor doped with composition
x much greater than the absorber’s composition.
The N* layer is heavily donor doped contact layer
which act also as the barrier for the minority
carriers preventing them to diffuse into neighboring
absorber. The device architecture design is sup-
ported by the numerical calculations.?!

The HgCdTe two-color structures such as that
shown in Fig. 8 were grown in an MOCVD system
and selected samples were characterized by SIMS
measurements. Figure 9 presents the SIMS profile
of a two-color HgCdTe structure type P/ MW2/N*/
MW1/p/P*. The green squares denote the x-compo-
sition of consecutive Hg; ,Cd,Te sublayers which
reflect well designed x-values specified in the indi-
vidual layers depicted in Fig. 8. The exception is the
x-composition of the N* layer whose value dropped
from 0.35 to 0.32 as a result of the diffusion process
at the growth temperature equal 350°C. The pink
triangles denote the iodine atoms concentration.
The EI dose during the N* layer deposition was 19
ppms  which  should give approximately
1 x 10 em ™2 of iodine concentration, but SIMS
measurements revealed that this concentration
dropped down about two orders of magnitude from
what was expected. This drop may result from
enhanced iodine diffusion and/or incorrect conver-
sion of SIMS counts to the concentration and/or
other unclear reason which resulted in a lower
injected iodine dose during the growth than what
was assumed. Furthermore, the iodine atoms had
spread out through adjacent layers and remained
there at an almost constant level 1 x 10 em™3,
which is undesirable. This conclusion is subjected to
some degree of uncertainty, however. It was noted
in some SIMS measurements that there were clear

2,0 ‘

1 D,,cc,= 350 um —=— 300 K
184 MESA - o 230 K

| #324 U,=0V

R, [AW]

T T T T T -
325 350 375 400 425 450

Wavelength [um]

Fig. 12. Current responsivity of the backside-illuminated MWIR
n"p*B,nN* HgCdTe detector at the temperatures 230 and 300 K.

interferences of iodine counts with tellurium counts
(for negative cesium ions), and then residual iodine
counts may have incorrectly shifted to just the
concentration level of 1 x 10'* ecm™3. The blue
points represent the arsenic atom concentration.
The P* layers were doped with 135 ppms dose of
TDMAASs providing high concentration of acceptors
and a small resistance of the contacts. We can
observe the gradient slope of the arsenic profile
between the P* layers and adjacent layers indicates
arsenic diffusion from heavily doped P*-region to
lightly doped MW1 and MW2 absorbers. The dash-
dotted red lines denote the intrinsic concentration
in the absorbers at the temperature 230 K and it is
located below the arsenic concentration level, so
both absorbers are the p-type.

The selected areas of the MOCVD grown HgCdTe
heterostructures were subjected to the standard
processing procedure and the dual-band devices
were prepared and tested.

Figure 10 presents the spectral response for dual-
band HgCdTe detector operating at the temperature
230 K. The measurements were performed without
the bias voltage applying (U, = 0 V). At first, the
MW1 pins were connected to the spectrophotometer,
and the spectral response characteristic was
obtained with the Js509co =5 um and next the
connections were switched to the MW2 pins and
the spectral response was taken with the A509.co =

6.5 um. The MW2 responsivity is of several per-
centages lower than that of MW1, because the MW2
absorber is too thin and failed to capture all
photons. Moreover, there is evident gradient of the
composition x in the MW2, which disorders the
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absorption process. There is also the substantial
gradient of the arsenic concentration within the
whole area of the MW2 absorber which can con-
tribute to higher recombination of the minority
carriers that mutes the signal. The real issue during
the development of dual-band detectors are
unwanted cross-talk when the signal from one band
disturbs the signal form the second band, which was
discussed in our previous research.

BARRIER DETECTORS

Dark current suppressing without impeding the
photocurrent flow is the main idea of barrier
detectors.?® Contrary to the III-V semiconductor-
based heterostructures, HgCdTe material does not
exhibit a near zero valance band offset, which is the
key issue 11m1t1ng the performance of barrler detec-
tors nBn type.?® However, the proper p-type doping
of the barrier layer may reduce the valence band-
offset and increase the offset in the conduction band
thus allowmg the photogenerated carriers to flow
freely in the HgCdTe material.?* As an example of
developed HgCdTe barrier detectors, the n*p*B,aN*
heterostructure for the MWIR range is presented. It
consists of a low p-type doped (n) absorber, wide-
bandgap heavily doped p-type unipolar barrier (B,)
and heavily doped contacts. MWIR n*p*B,nN*
HgCdTe heterostructure with schematic photodiode
band diagram is presented in Fig. 11. The unipolar
barrier B, blocks the electron injection from n*
contact layer to the absorber region which reduces
the dark current. The p*/n* junction allows the
holes to flow easily from the absorber to the left
contact by a tunneling mechanism. The introduction
of p*/n* junction allows avoiding technologically
difficult p-type contact layer metallization whereas
the n* contact layer metallization easy to imple-
ment. The absorber composition x = 0.32 was opti-
mized for absorption in the MWIR range at higher
operation temperature (7 > 200 K). The g) type
absorber doping level of about Ny = 3 x 10'° cm 3
was adjusted in such a way as to compensate the
intrinsic concentration which is equal
3.1 x 10 em™® and 2.2 x 10 em ™3 at the tem-
peratures 230 K and 300 K, respectively.

Current responsivity (R;) of the backside-illumi-
nated MWIR n*"p*B,nN* HgCdTe detector is pre-
sented in Fig. 12. The mesa diameter of the element
is about 350 yum. The measurements were per-
formed at temperatures of 230 K and 300 K and
without the application of bias voltage (U, = 0 V).
R maximum value is about 1.8 A/W and 50% cut-off
wavelength is 4.1 yum at a temperature of 230 K.
The cut-off wavelength Aco of measured detector
moves to longer wavelengths with decreasing the
temperature because the energy gap is narrower
there.

and Piotrowski

CONCLUSIONS

MOCVD technique with a wide range of compo-
sition and donor/acceptor doping is a very conve-
nient tool for the deposition of HgCdTe epilayers
used for uncooled infrared detectors. The unique
advantage of MOCVD growth of the HgCdTe
heterostructures is that it does not require time-
consuming and unsuitable ex situ post growth
annealing in sealed quartz ampoules in the pres-
ence of mercury vapors. The detailed study of SIMS
profiles of obtained heterostructures revealed diffu-
sion processes of particular elements during the
growth. A wide range of different types of infrared
detectors operating at HOT conditions has been
constructed: photoresistors, non-equilibrium photo-
diodes, dual-band photodiodes, barriers and multi-
ple detectors.
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