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Injection currents are studied in high-resistive TlGaSe, single crystals prior to and
after y-irradiation (with dose D = 50 and 100 kR) and the electrical parameters have been

determined. Before irradiation, the concentration of traps N, = 2.7- 1010 ¢

—3, equilibrium

concentration of charge carriers P, = 3- 102 cm ™3, the depth of trap level responsible for
the injection current E, = 2.6.1072 eV. For crystals irradiated at DY= 50 kR: N, =

1-10!1 ¢m™3, P, = 2108 cm™3,
N,=5.410' cm

E,=2.610"2
B3, Py=510%cm ™3, E, = 26102 eV

eV; after irradiation at DY=100 kR,

WsyueHbl MHMKEKIIMOHHLEIE TOKM B BHEICOKOOMHBIX MOHOKpucramnax T1lGaSe, mo u mocie
00JIy4eHUs 403aMU D = 50 u 100 kP u ompeneneHbl sJeKTPUUYECKHTE HapaMeTpH IO U IIOCJie
obayuenus. [o o6nyquHﬂ KOHIeHTpanus JjoBymex N, = 2,7 1010 ¢ 3, paBHOBecHas KOH-
LUeHTpanusa HocuTeJell sapaga Pj = 3109 cm 3, I‘JIyﬁI/IHa 3ajieraHusl JIOBYIIIEK, OTBETCTBEH-
HBIX 33 WHMKEKIWOHHEHIH Tok, E, = 2,6 1072 5B. [lna kpucranios, obayuenusix D, = 50 kP,

N,=2,710" ¢
5,4-1010 cm

TIGaSe, single crystals are typical lay-
ered wide-gap semiconductors that are char-
acterized by the low mobility of current car-
ries. Such materials are very promising for
solid state electron devices. Layered crystals
usually contain structural defects, such as
dislocations and vacancies. The presence of
these defects results in a high density of
localized states near the Fermi level. Study-
ing the charge transport processes in lay-
ered TlGaSe, single crystals under direct
and alternating current has shown that at
low temperatures (T < 293 K) and frequen-
cies of ® < 1010 Hz, the hopping conductiv-
ity on localized near the Fermi level states
takes place therein [1-3].

In semiconductors with a high density of
localized states in the vicinity of the Fermi
level, the hopping conductivity in the for-
bidden band in constant electric field and at
low temperatures dominates over the con-
ductivity caused by thermoactivated charge
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M3 P0—2108 CM_3 E, —2610 2 5B; mocie OﬁﬂyHEHI/IﬂD =100 xP, N, =
-3 P0—51090M3 E, —26102

carries in allowed band. However, near and
above the room temperature, charge trans-
port in semiconductors at a direct current
occurs mainly in the allowed band. The aim
of the work was the investigation of y-irra-
diation effect on electrophysical parameters
of TIGaSe, crystals.

TIGaSe, samples for measurements were
obtained from massive single crystal by
splitting along C-axis of the natural cleav-
age and were 200 pm thick. The TIGaSe,
samples form flat capacitors with plane per-
pendicular to the crystal C-axis. The capaci-
tor plate area was 3-1072 cm2. The ohmic
contacts of samples were made using Ag
paste. The samples were irradiated of with
v-quanta, 1.25 MeV energy and radiation
stream density of 1.4.10!1 quants/cm? at
room temperature using a RCICA-20000 in-
stallation (radiation chemical installation of
continuous action) from Co%0 source with
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phase power in the irradiation zone
~1.87 R/s.

In the Figure, current-voltage charac-
teristics (CVC) are presented for Ag-
TIGaSe,~Ag at room temperature before and
after y-irradiation. The curves could be sub-
divided into three areas. The first area is an
ohmic one, the second one is "arrester”
quadratic area, and the third one is the area
of sharp growth.

The theory of space charge restricted
current (SCRC) was used to interprete the
experimental results. The current is ex-

pressed as [4]

I = %SSOMGF

Here gy is the dielectric constant; e, di-
electric permittivity of the crystal; 6, trap-
ping factor; L, the crystal thickness; u,
charge carrier mobility; V, the applied elec-
tric voltage.

Determined have been the following elec-
trical parameters for the samples:

— before irradiation: concentration of
traps N, = 2.7-1010 cm™3, equilibrium con-
centration of charge carriers in the allowed
band P0=3-109 em 3, the depth of trap
level responsible for the injection current

=2.6-1072 eV,

— after irradiation at DY 50 kR; N, =
1-1011 ¢m 3 P0—2108 cm— E =2.610"2 eV;

— after irradiation at Dy =100 kR; N, =
5.4.1010 cm3, Py = 5109 em™3, E = 2.6:1072 eV.

The studies have shown that the irradia-
tion at low doses causes a lesser electric
conduction than in crystals irradiated at a
higher dose as well as in non-irradiated

crystals. The y-quanta can be supposed to
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Fig. Current-voltage characteristics at room
temperature for Ag-TlGaSe,—Ag system.
Curve 1 before irradiation, curve 2 — irradi-
ated at D=50kR, curve 3 — irradiated at
D=100kR.

cause additional defects, which result in in-
creased charge carrier concentration while
the irradiation with higher doses does not
form new layers, and increases concentra-
tion of electrically activated atoms which
can form the acceptor levels.
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Bnnaus y-pagianii Ha BOJBT-aMIEPHiI XapaKTEePUCTHUKU
MoHOKpucraiaa TlGaSe,

A.A.Ismailov, N.D.Achmedzade, M.M.Shirinov, S.T.Aghalieva

BuBueno imKeKNifiHMII CTPYM y BHCOKOOMHHX MOHOKpucramax TlGaSe, no rta micaa
OIIPOMIiHEHHS J03aMU D =501 100 kP Ta BCTAaHOBJIEHO €JEKTPUYHI HapaMeTpH IO Ta Iicias
ornpominenus. o OHpOMlHeHHH KOHHeHTpaHlH nacTox N, = 2,7 1010 ¢m 3, piBHOBaskHA KOH-

LeHTpania HociiB sapany P, =

3109 cm 3, riubuHA 3anATAHHA OACTOK, BiANOBiZANBHUX 34

imxexniftauit crpym, E, = 2,6-107 2 eB. Jlna kpucTamis, o ompoMiHeHi D =50 ¥P, N, =

2,7-1011 ¢
5,4-1010 ¢
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3, p, = 2108 em 3, E, = 2,610 2 eB micas ompoMiHeHHS D =100 xP, N, =
3, Py=510% cu 3, E, —26102
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