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THE INFLUENCE OF THE THERMAL TREATMENT ON THE AIR ON THE DRIFT
AND RECOMBINATION BARRIERS IN THE FILMS Cd;«xZn,S (x=0-0,6)
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Institute of Physics, Azerbaijan National Academy of Sciences,
Baku. Az - 1143, H. Javid st. 33

The values of the drift and recombination barriers for the main carriers have been calculated in the films Cd,,Zn,S (x=0-0,6), obtained
by the deposition from the solution. It has been established, that the height of the recombination barrier is higher, than drift, and it leads to
the charge accumulation and remanent conductivity. The role of these barriers reduces effectively as a result of the thermal treatment on the

air and the light sensitivity increases.

The films CdS, obtained by the method of the chemical
deposition, distinction by the high technological reproduction
of parameters and are applicable for the formation on their
base a large number of devices. Therefore they are actively
investigated for the recent years [1-5]. It is possible to
observe the heterogeneities (defects) by the structure and
local fluctuation in the impurity spreading with the internal
electric fields, taking the part of the potential barriers in the
polycrystal films, obtained by the deposition from the
solution. Therefore the research of the heterogeneous barrier
relief in these films has the practical and scientific interest.
The temperature dependence of the dark current,
photoconductivity, thermostimulated current and remnant
conductivity of films Cd;.Zn,S, obtained on the sitall
substrate by the method of the chemical deposition from the
aqueous solution, containing salt of Cd, Zn and thiourea has
been investigated. The samples with the remanent
conductivity (RC), anomaly conductivity and high
photosensitivity have been obtained by the parameters change
(such as the deposition time, the film thickness, the reaction
mixture content, the thermal treatment (TT) regime). The
conditions: the concentration is 0,0om CdCl,, 5+10ml -
NH,OH, 0,06m (NH,),CS, the temperature is 90° C, the
deposition time is 20+30 min. are the optimal to receive the
stable film of the highest thickness (8+12mcm), achieved at
the single deposition, adhesion to the substrate and
heterogeneities.

The specific dark conductivity of the initial samples
makes 1010 (Ohm-cm)™, the ratio of the photocurrent to

|
darkis y = —™ — 102 . RC has been observed both at room
d
and nitrogen temperatures. In the range 90+140K the
anomalies of the activation energy 0,147eV have been
observed at the temperature dependence of the dark current
(fig.1).

After cut-off the photocurrent reduces to the fixed value
(RC) and then it remains practically invariable. The remanent
conductivity occurs, when the relaxation time of non-
equilibrium carriers 7 exceeds the observation interval . The
relaxation time of RC is 7=10°+10% for the various samples
and depends on the duration and intensity of the preliminary
illumination.

The sudden maximum has been observed on the curves of
the thermostimulated currents (TSC) at the temperature range
240+270K [5].

Samples, subjected to TT on the air at 500°C during
15min. have high specific resistivity (p~5+7-10°0Ohm-cm)

and are photosensitive with the multiplicity y=10"+108. After
TT the peak intensity on TSC at 240+270 K have reduced
and anomalies in the temperature dependence of the dark
current and RC at the nitrogen temperature have disappeared.
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Fig.1. The temperature dependence of the current of the initial
films Cdy.,Zn,S in the darkness (1, 2, 3) and in the state
of RC (4, 5, 6) (1,4-x=0; 2,5-x=0,1; 3,6-x=0,6)
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Fig.2. The spectral dependence of the films photoconductivity
Cd1Zn,S (x=0,2) versus the thermal treatment time on
the air at 500°C (I - t=3 min, 2 - t=5 min, 3 - t=7 min,
4 - t=10 min, 5 - t=15 min.)

The maximum of the spectral characteristic of the samples
photocurrent, subjected to TT on the air is in the range
0,47+0,048mcm (fig.2). It should be noticed, that the
maximum bias of the spectral sensitivity of the films Cdy.,Zn,S
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to the short-wave side has been observed by the x increase. Hence it follows, that the height of the dark drift barrier at
The samples has the sensitivity in the ultrasound region of the 80 K makes ¢sr = 0,045+0,06 eV. The typical relaxation time
spectrum (0,32+0,4mcm). One more peak has been observed  of RC depends on the height of the recombination barrier in
on the spectral curves at A=0,57mcm. The appearance of the  the form:

extra maximum on the spectral curves of the 7

photoconductivity, obviously, is connected with the T=71, eXpE )
formation of the cubic phase [6]. The spectrum dependence

of the photoconductivity on TT time testifies the statement.
The recrystallization of films occurs during the thermal
treatment on the air at the temperature 500°C and it leads to
the formation on the substrate more perfect by the structure
films. In spite of the fact, the specific resistivity reduces, the
relative intensity of the extra maximum increases.

The obtained results have the explanation in the
framework of the barrier model, connected with the
recombination and drift barriers for the main charge carriers.
The macroscopic barriers of such type may occur, for
example, in consequence of the density fluctuation of the
surface state [7]. In framework of the observed model the
current ratio through the drift barriers in the RC state (Irc)
and in the darkness (l4) have been determined by the formula:

The barrier height, calculated on the base of the formula
(2) and experimental data ¢=0,11+0,14eV coincides with the
activation energy value of the optimal temperature
dependence, i.e the recombination barrier is higher, than drift
and therefore the charge accumulation occurs and the
anomaly conductivity phenomenon with the following RC at
the nitrogen temperature has been observed. The potential
barriers reduce the section of the main carriers capture of the
recombination center, and it leads to the sudden delay of the
relaxation time.

The presence of the peaks on the curves of TSC predicts
that there exist traps, surrounded by the powerful potential
barriers in the samples. The role of these barriers reduces
effectively in the process of TT. It is testified by the increase
of the light sensitivity and peak reduction at 240+270K on
((oij (1)  thecurves of TSC after TT on the air at 500°C.
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E.N. Zamanova

Cd..Zn,S TOBOQOLORINDOKi REKOMBINASIYA VO DREYF BARYERLORINS
HAVADA TERMOEMALIN T3SIRI

Maehluldan ¢okilma Usulu ile alinmis CdixZnyS (x=0+0,6) tebaqgelerinds asas yukdasiyicilar tGgun dreyf ve rekombinasiya
baryerlari hesablanib. Tayin olunub ki, rekombinasiya baryerlarinin hiindiirliyl dreyfden yuksakdir, bu da yuklarin toplanmasina
ve qaliq kegiriciliyinin yaranmasina sabab olur. Tebagalerin havada termoemali baryerlarin rolunu zaifladir, isiga hassashgi
artirir.

9.H. 3amaHoBa

BJUSIHUE TEPMOOBPABOTKH HA BO3JIYXE HA PEKOMBUHALIMOHHBIE U JIPEM®OBBIE
BAPBEPHI B IVIEHKAX Cd;.,Zn,S (x=0-0,6)

B menkax Cd;Zn,S (x=0-0,6), monyueHHBIX OCaKICHHEM M3 PACTBOPA, BBHIYKMCIICHBI 3HAYCHHUs APEH(POBOro M PEKOMOMHAIMOHHOTO
Oapbepa /Ul OCHOBHBIX HOCHTENEH. YCTaHOBJIEHO, YTO BBICOTA PEKOMOMHALMOHHOrO Oapbepa BbILIE, YeM ApeH(OBOro, YTO NMPUBOJUT K
HAKOIUICHUIO 3apsAA0B M OCTATOYHOW MPOBOAMMOCTH. B pesymbTare TepmMooOpabOTKHM Ha BO3AyXe pONb 3THX OapbepoB 3(dexkTHBHO
CHIDKAETCsl, CBETOYYBCTBUTEIILHOCTh YBEIMYMBACTCS.
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