19 11 Vol 19,No. 11
1998 11 CH N ESE JOURNAL OF SBM ICONDUCTORS Nov. , 1998
CdTe/ZnTe

( 110036)
CdTe/ZnTe
PACC: 7155, 6865, 7340
1
-V o
. 1I-VI
1984 I1-VI ZnSe/zZnS!* , 11-VI
. CdTe/
ZnTe (6.2%) . CdTe/ZnTe
CdTe/ZnTe ,
2
[001] , z - L /2< z<
L /2 :
242 -
H = h‘l%+ Vow (z) + Vimp (1) (1)
2m
k= - iV; m’ |z |<L /2 |z |>L /2 mi  ms:;
V ow (Z) ) ) Vo,
( Vo )iV imp

1997-09-21 , 1998-01-27



11 ;. CdTe/ZnTe 807

—_(:L;_L%Le[é+ Zlﬁ”é‘] z<- L/2
V imp = '—ele'[‘Rlo+ Zlﬁ”[;lnh+ ;I;‘J] |z|<- L /2 (2)
-_(J;_ﬁlé[é+ Zlﬁnﬁjﬂ z> L /2
_(a- e). .
B~ e+ e) © ' &
Ro= [P+ (z- z0)?]"? (3a)
RE = [P+ (z- z8)%]Y2 (3b)
s Zox nL (3)
S ¢
Z0 . F(r),
H E(r) = EF (r) (4)
F(r) (z= +L /2)
FOG) o= FD(r) |ewre (5a)
(. @ (.
;]Jl__a%(_ﬂ_ =L/2 = r;]:a%r_)' =L /2 (5b)
H ( ),
(4)
Wi (1) = explik * r Yo (2) (6)
F(;)
F(r) = Y Aw Wi =y gn(r )fnt -0(2) 7)
fno(2) 'n ) &
( K = 0), g(; ) e, (p), m
z . L -0 , hn exp
- o). F(r)
F(r) = s Cue™phle %% o (2) (8)
0 ; Chj
nj[H |n'i" Cwi = E nj|n'j" Coy (9)
(9) . NG

m= O,an



19

808
D e ¥ z>L/2
fom = { 00S(knz) lz|<L/2 (10)
D € z<- L/2
k= Lomi Ed Y2/t ko= L2ms W o- Eo)) Y2/ h, Eo  Ho , (5)
Dn= &*"%0s(ki /2) (11a)
K'n = m_%kntan (ki /2) (11b)
1
(9) 1 i 1
1 — = e I %k, (ps)ds (12)
[P+ (z- z0)%]" 0
(9) (51,
. _ d“”[doh 2. (x)“]
+1 of — _ m+ 1 )
_IO e YJu(Ps)dP= (- 1™ s dof* m (13)
(12) (13) s :
(9) , :
Eb= Eo- Enmin (14)
EO ] (11) , Emin (9)
3
(€= 1,me= 1, h= 1),
V o= 543.8222meV (
). m1 = 0.096m'®, ms = 0.18m¢®,
a= 9.4 e= 9.67'", Vo= 690m eV
( ), Ry = 29.5912mev , a = 5.17899nm.
(8) o : o= 1.5/a", 1.6 : o 10
1 s zo=0 ,
& ' , (
ﬁ : [2]). , Eo( )
& 1 E's ( ),
M ailhiot, Chang M cGill'",

Fraizzoli '

BRRE/e,

1 2=0 GaAsGals -V :
€1 &7
Ev(et a), E'b(e= a).



11 CdTe/znTe 809
CdTe/ZnTe , a e,
2 oo
& dsIo(Ps) e’e z<- L /2
aljo
_ e“?ﬁoo
ds) o (Ps) € *° - L/2< z< Zo
ajo
V"mp = _ "2'.00 (15)
_e€1 { dslo(Ps)e e Zo< z< L /2
.‘2
o dsJo(Ps)e' z>L/2
AV mp ’
,AV mp .
2 Ls,.zs
'jf‘e"oJo(ps)ds[—ze—e—] z<- L/2
‘2 0 zs - 7S
jﬁﬁe oJo(pS)dSI: 1- Be.LS - L/2< z< Zo
AV mp = -‘2 ) - Lsp zS + - 7S (16)
: Jo(ps)ds{e_[‘e_e_lﬁe_Ls ] Zo< z< L /2
2 Ls,zs
-jilji’ Jo(ps)dsli_%e_e_] Zo > L/2
(16) B AV mp . B (e- e) ,
, . (16)
e ke , L e ke , AV imp
, 1
2 , 13a ( 9.2mm,
z ).
E's( ) E'v> Eb
0. 9f 1. 6
.. 0.8} & 1.4af
< i 1.2
B 4o -4
ﬁ 0.7 e
1" 1. 0F
0. 6
0.8
0.5F 1 | s 1 | 1 1
0 5 10 15 20 25 30
BFEEE/a,
2 13a 3 EsC )
Ea( )
Ev(e# a), E'v(e= a).



810 19

CdTe/ZnTe

L<7.0nm).

, L < 4.0nm)

[1] C Mailhiot, YiaChung Chang and T. C. M cGill, Phys Rev. , 1982, B26: 4449 4457

[2] S Fraizooli® and F Bassani, Phys Rev , 1990, B41: 5096 5103

[3] 1 H XingandH. L. Huang, ACTA M ETALLURGICA SNICA (ENGL ISH LETTERS), 1997, 10(2): 88
92

[ 4] H. Fujiyasu, H. Taknhashi, The 17th Inter Conf. on the Physicsof Semiconductors, 1984

[ 5] Tableof Integrals, Series, and Products, Corrected and Enlarged Edition, | S Gradshteyn and | M. Ryzhik,
712

[6] P Lawaetz, Phys Rev , 1971, B4 3460 3467

[ 7] LandoltBornstein, N umerical Data and Functional Relationships in Science and Technology, Vol 22a, Edited by
O. M adelung (Springer, Berlin, 1987).

[8] ChrisG VandeWalle", Phys Rev , 1989, B39:. 1871 1882

Binding Energy of Shallow Donor Impur ity in
CdTe/ZnTe Strained Quantum W ell

L iu Kuiyong, Xing Jinhai
(D eparment & Physics, L iaoning U niversity, Shengyang 110036)

Received 21 September 1997, revised manuscript received 27 January 1998

Abstract  The effect of dielectric misnatch and donor position on binding energy in
CdTe/ZnTe strained quantum well is investigated W e get the conclusion that the effect of
dielectric misnatch causes the decrease of binding energy. W e have discussed the differ-
ence betw een our conclusions and previous conclusions
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