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a/A c/A
Beg.125Cag.125Zng. 750 3.250 5.192 1.405
Beg.25Cag.1257Zng 6250 3.219 5.153 1.825
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B2 %) Be,CayZng _p—, O 8 7K 5 RS E PE 5 W,
WER T S fe A S, S 48 28 I ()4 &R LE SR Ak &
TR W AT e I, B 4B 28 5 AR &R
T PR L AR R 2, G R B UK, B 24 T8 B
R RN

%3 Be M Ca BIEHEN ZnO HIIEIHE

MELE JEHifE Ef /eV
Beo.125Zn0.8750 0.5436
Beo.25Zng.750 0.8705
Beo.375Zn0.6250 1.0113
Beo.5Zng.50 1.7869
Cag.125Zno.8750 0.3707
Cag.25Zng.750 0.3924
Beo.125Ca0.125Zng.750 1.1239
Beo.25 Cap.125Zno.6250 1.5176
Beo.125 Cag.25Zn0.6250 1.2863

* 3 45 =H Be,CayZni_,_,0 WUt & &
A1 4> BeyZng—,O Hl CayZn;_, 0 =0 H & MK
ACRE TE S5 AR s X L gh B A, TR ZnO fE
ZH BN Be b2 Ca, HaH N ZnO & &1k R
(% B fE, 015 A 4k R I E C PEFE K. 4 Be
oY, Ca B4 B AW £, Be,Zn;_,O Fl Ca,Zn;_,0
B4 1B 1k e 32 3G Ok, Horh Be X ZnO &
SR ARIE KRN s Z L Ca o 2. i
* 3 W IE e 45 2R T %, Beo.125Cag.125Zn0.750
A 4 I T BCRE LG Bep asCap 125Zn0 6250 4 4 [
JE K BE 7N 0.3937 eV, BT LA Beg.125Cag.125Zng.750
£ 4 b Beg.osCag.125Zn0.6250 & 4 B 5 B L,
Bl Beg.125Cap.125Zn0 750 4 A2 ME 5 & M
ﬁ 3 ﬁfﬁﬁ?%%ﬂ, Bep.125Cag.125Zng 750 E‘Jﬂ%ﬁkﬁﬁ
tt Beg.375Zng.6250 W& K, 1H U] 2 /N T Beg.5Zng.50
4. BT E4 4% BeyZni_,0 & & WO
P Ryu & 1218 58 3of 5256 J5 923843, BT LA DY o6
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% Beg.125Cag.125Zn¢ 750 4t W] DL I S 56 25
Tkl

4 7

AR BE T % FE 72 oR S (1) 1 1T 30 68 A %
FTTVE, X Be Ml Ca $BAREFEEN ZnO HEAT dl b 1
B e RRE AR R MBI, SRAF T &5

1. Be,Zn,_,O &4 ) SA% i 2 Be 5 1
Kifigk/S, 11 Cay,Zng—, O &4 1K ik i 2Bl Ca 5
AR BRI K, AT AL Vegard ZetE 7 L.

2. 1L Beg.125Zng.8750 Ml Cag.125Zn0.8750
%511 T BeyZni_,O Ml CayZny_, O W HETFFPE,
A A O 2p A 15 #E, S H Zn
4s ZHLF .

3. Be,Zn;_,O I Ca,Zn;_, O % 4 (1) RE B 4

B Be 5l Ca [FJ45 24 20 K1 AZ 5. RERRAR T8 2 h
T RE 1K) T SR A B 1) v BE T ) B Bl T L.

4. 1 Be fil Ca 4 ZnO 15 2 1Y) Beg.125
Cag.125Zng 750 & & 5 ZnO &b A% H % UL .
Beg.125Cag 125200 750/ZnO 57 J51 45 16 i) H KA 6l i1
JIE ZnO #F.

5. N1{&IE Be,Ca,Zni_,_,0 % 4 1 fE B,
A2y YT A 4 e B E & 5 IF 3R
73 Beg.125Cag.125Zn0.750 5 HIAEBR 4 4.37 eV,
tt ZnO g Bt K, i Beg.125Cag.125Zng 750 1 H
{E ZnO 2841 BRI Z AR

6. 2 # BeyZn;_,O0 H Ca,Zn;_,0
ML K& Be,Ca,Zni_,_,0 & & W & B AE 1A,
3 M1 Bep.125Cag125Zno7s0 & 4 M Fa e 1k
tt Bep.25Cao.125Zn0 6250 F1 Beg 5Zng 50 A 4 4F.
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Study on the lattice constants and energy band
properties of Be and Ca doped wurtzite ZnO*
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Abstract

The lattice constants, energy band properties and formation energies of Be,Zn; .0, Ca,Zn; _,O and Be;Ca,Zn;_,_,O alloys
of Be and Ca doped wurtzite ZnO alloys are calculated by the plan-wave pseudopotential method with GGA in density functional theory
(DFT). The theoretical results show the lattice constants of Be,Zn;_,O alloy decrease with Be content increasing, which is contrary
to the scenario of CayZn;_,O alloy. For the energy band properties of Be,Zn;_,0 and CayZn;_,O alloys, the valence band maxima
(VBM) are determined by O 2p states and the conduction band minima (CBM) is occupied by Zn 4s states, and their band gaps are
broadened when Be or Ca content is increased. The lattice constant of Beg.125Cag.125Zn9.750 alloy of Be and Ca co-doped ZnO is
matched with that of ZnO and its energy bandgap is greater than that of ZnO, so Beg.125Cao.125Zn¢.750 /ZnO structure is suitable for
high-quality ZnO based device. In addition, the stability of Beg.125Cag.125Zno.750 alloy is also analysed.

Keywords: density-function theory (DFT), Be,Ca,Zn;_,_,0, lattice constants, energy band properties
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