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We report the Hall effect of undoped p-type and In-doped n-type CdTe single crystals to be
obtained by a Bridgman method, and electrical properties of CdTe p-n junction to be prepared by
the alloying method.

The carrier concentration of undoped p-type CdTe is (0,5~1. 5) X10%cm™3, the Hall mobility
is 80~120cm?/V.sec at room temperature and the activation energy is 0,15 ¢V and more than
0,21 eV, At In-doped n-type CdTe, the activation energy is about 0,01 eV. Also, the carrier
concentration and the Hall mobility were extremely changed by the heat treatment or the crystal
growth process for the self-compensation effect. '

The electrical conduction mechanism of CdTe p-n junction was dominated by the generation-
recombination process in the junction region. The result of C-V characteristics showed the abrupt
junction to have the built-in voltage of 1,24 V, On the spectral response of photocurrent, there
were two peaks of 1,5 eV corresponding to the band gap enmergy of CdTe and of 1,14 eV
associated with the Cu impurity. Measuring the thermally stimulated current, three trapping levels
of 0,15¢V, 0,18eV and 0,36 eV were observed in CdTe p-n junction. The levels of 0, 15 ¢V and
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0,18 eV were associated with the (V-2,,—X*.) complex and the (

respectively.

V-2c,—In*r) complex,

The origin of the trapping level at 0,36 eV is equal to that of 1_14 eV peak of photocurrent,

and is due to the Cu impurity.
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Fig. 1. Temperature dependence of carrier concentra-
tion in undoped p-type CdTe and In-doped n-type
CdTe.
The values of the activation energy are 0,15
eV and more than 0,21 eV for p-type CdTe
and 0, 01 eV for n-type CdTe.
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Fig. 2. Temperature dependence of the Hall n";obility
of holes in undoped p-type CdTe (g, T72) and
of electrons in n-type CdTe.



BEETRREFER H31% (1979) 285

Y 7HE p=0,5~1.5X10"%/cm® C, BEE z,~80~
120cm?/Vesec THD, F+ U 7OERA=RAF —IT
0.15¢V & 0.21eV o 2fE @D OND, TLBHE
DBRERERIE 2, T F OBF TSR N, 77K T
9 1000cm?/V.sec &ir 3,

In-doped CdTe(l) iXfzEH X n BT, ERTOF+ Y
TEE (=2.7X10"/cm3, BEHEE 1,=700cm?/V-sec T
DT, B RAF—20.0leV LEDTHIWE
BERFEREERTC 287,

Figl 0F — 2 %@BHT+2z L1tk b, Zhb p-CdTe
DT 77 RBEEEMOFE IRV n-CdTe D FHEE
EFORMOBE X R RYD Fermi ¥R OWTHRHEL S
%o

—RICBEE L Ic M 3 fr % S0l kT, (&H
D FFEMNOEEY Epy, ZOREYR Npi i BEDT 7
CTREMOE IR By FOBREY Ny £33) B
DFEEEIIROROBIZRINS,

”+Z}N—AJ=P+:5N+D; (1)

CTTH piX, HAEET, METFHOHHBTFES
HELTHS, Ny B4 AV LT 77 2 BE,
Np,* 34/ EL7= FrEETHD Fermi %frs E;
&3 5&, Fermi 5fidT52& k0,

Nu-=NA,/[1+g%exp{<Eu—Ef) /RTY] @

Nm+=ND,-/[1+;—iexp (B—Ep) /RTY] @)

L%, TTT &y, & IIHEEE TH B,

PR HETIE pOnTHY, MEFHOLEYHRER
Ex N, [=2Qam*kT/h2)3%], =¥~k (E,
—E)i 3L pirkoBEIELTE B,

p=N,exp{(E,—E}) /kT) )
CCTFIEMRETHESRCAVWbRATH2 LT3
&, LNy =Np (=—%) &b, KR, QxR
ALTERTS L,

p+Ny=ENy/[1+4-F-exp E0—E) 4T} 5

Lo TPIDVTDERR LB, ERELTWBE
ERET Ey—E,DkT Ll BEHER & E—E,KkT
LT BBEEAITIE Ny~ i p RBIR L S In B, Fin
b, BOCEBMLTIRIEHBEHOEIVNE It o TH R
1&7%Y, Ny =N, E—Fich D, VIR TG
HEAHOTENKE L Ny =0 thoTLES, £oT
E—E,~kT OEOIZNED DT 7 7 v RERH +
SR THIUTC oD BEREICHITCEORE
TR7 727 22— #THB ELTETFRH,

=L [Ny*+g;N,exp (—4E/kT)
+ {(Np*+8:N,exp (—4E/kT))?

-+4g,N,(Naj—N,*) exp (—4E/kT)}}] (6)

ElB, ZZC Np* R FFBENSEBWNT 727/ X%
NOREEZRU =ML FrBEChHD, dE=E,;—
E, Ths, Rk VIERIKTL p 3 exp(—4E/kT) i
HBIL, SRR TIE exp(—4E/2kT) L, &EE
TiE p=Ny—Np* L%, 7oL, Ny—Npy*>00 &
ETHDNy—Np*<0 L7035 & BB OBEAITRE X
hTLDFECBEABDLIB L 5EhD, ¥1T 7%
TR RTHCER T RWE R, FREROT 2
72 RECIERL THENRBIR2T S LERDS
P, SEBRIIIMLOERTT 7 7 X EMOELEDTE
T 77 2 REY best fitting TRD D Z Ltk B,

Fig. 1 ® 0.15eV ©7 7 w7 Z¥frizhie b BERECS
BIRhTw52: 0,216V Q#f: 4E>0,21eV TH 2
CERRLTVENEL S BMIOZRAF—FRL T
T\,

04}
Sy

[J]

~03f

w

S

_90.2'

E

»Lgm-

Y T A

1071 (K)

Fig. 3, The dependence of Fermi level for p-type CdTe.
Fermi level is 0,24eV at room temperature,
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Fig. 4, Time schedule of temperature in the furnace
for the fabrication of CdTe p-n junction.
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Fig. 5. Voltage-current characteristics of a CdTe p-n:
junction. The 7-value shown the junction quality
is equal to 2 01 because of the generation-
recombination current via the deep levels in.
the junction region.
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Fig. ¢. Capacitance-voltage characteristics of a CdTe:
p-n junction.



BEERTEXEEHR $31% (1979) 287

] S
=
=
2
Sio'+
c
y
5
(8]
(e}
°
£
a l4eV
107} -
]0 1 1 1 1 1 1 1 1
0 N 12 13 14 15 16 17 18

Photon energy (ev)

Fig. 7. The spectral response of photocurrent of a
CdTe p-n junction.
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Fig. 8. Thermally stimulated current in a CdTe p-n
junction with a heating rate 1.5 deg/sec. The
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