28t . 12 i
08 2 H

o5 o6 i
Spectroscopy and Spectral Analysis

gy W Vol. 28,No. 12, pp2737-2740

December, 2008

RSt FREIE A 5T CdTe KPAER AT Al 4514

REA' AXF', HRAE" Kgae', F I', X

Lo PR bR R 2 5 TR B - DU AR
2. BT PEm AT be . mI s

=

Au AN 23 04E 8 R A CdTe AL Bl Rp 4k . R FEE RR# B )5, AuTE ZnTe/ZnTe :
fil J2 2R LA A SO AR BRI RN s Ni 913 ZnTe/ZnTe ¢

/\l’ ﬁ%“;ﬁjl9 2] 7’%1’%]3 51’2

H

610064
610041

CdTe A BH LAY F HAR AR A s T R B8 Jm . 3l R DG T RE i (XPS)Y AT T i i i B s

Cu Wi
CoBEREMHEEIL Au k., HRZ

BEETE. 5 ZnTe/ZnTe: Cu B EHRYE Te BT Ni, Te, £ 7AW, (il da W MERE AR 3% .
TEPIRE R iE B, A JE Te UL Zn AW, HE By 67 B8 A8 AL RAR /N . LA PR & of Te 0 Zn B AE 7R

BB kA A

XKgEiE  XPS; Wi idErk; CdTe KX FHH
FESES: TMI14. 4 XEkFRIRAD: A

Ell

Tk

CdTe o BH A 3l DA G 55 280, AR BAS 8 T AR A= 77 i
J A 24 A Fe A S B R R BH A b 2 — . 3 JLAR SR X CdTe
K BF Bt P A S MRS T BN B gk et Hodh— A~
BT 1) SR At F Tt 9 T B k. (B R T CdTe (9 HLF 255 AT 34
H 4.3 eV, EEER FREBRAN 1.5 eV BH M AN ST H
BFRME, W Au, Ni, C&, f5XE L p-CdTe ¥ BUAR 4
A BR A 4 M . 3 Bk B TS B & CdTe K BH AL 3 1 JLAS
FEERE, GBS RS IR JF B R L LTS IR TR 5
R EM AR EE Y FEFRHRZ —.

IRTEIM S TAE, H ZnTe/ZnTe : CufE N EEE ., Au
1B CdTe K BH HL b 1 F5 A BAS T B2, /N T AR (0. 502
em?®) HEL M AR R EL I8 13, 38 %% . 1 A Sy o i B UR . K BH H b
WEH Y 2 B AR SR 4R O i R s 3, BRI AR DL B 3
B RBAEATF= AR I & o B KA 7= 2, Bk A AR
AR 4R . Ni i M4 I8 F Au, B Ni )Rk 5.0
eV, L Au Il bk 4.9 eV BE DT, 52k 508 6 BR W
filt H &8 52 S AR — AT E AR L, O TIRA
WAL, FATHIE R F B3 (XPSWF5E T CdTe KFHH
b B 2 b i Ak A L

Wi B HI: 2007-08-08, f&iTHH#A: 2007-11-18

DOI: 10. 3964/j. issn. 1000-0593(2008)12-2737-04

I

B — B [ B A Glass/Sn0O, : F/CdS/CdTe/ZnTe/
ZnTe : Cu 45 BYRE &b R g P He R 41 9 1 25 A S b 37 %
UL SCHRLE6-91) 5 43 8% b Ni BEAD Au i, o Ni BAg R o
61.4 nm, Au JJEYEE K 28.8 nm, Au I EH 25 78 & UL
B, Ni R Y H F JRZ8 R sk il 4 3 4l 0 11 45 0 5 A 38 7
e, WLrEk[10] o 3 E Kratos XSAMS00 £ Ty g 3 I 43 Hr
R GEXFHE A AT

2 RS0

2.1 E—RABRFH XPS 7
FIH Ar B FH X AufE 8 BAGTAE A 21k 28 nm, Ni
YE ] A AR S 200k 61 nm., ZIilog Ee 5, & 8RR Sk 3%
g Au JRAGFE S R IR E WA B Au B FAAAE, 10 5k R
Sy Ni JE R FE S A TH 2 N5 ke i 23168, 0 ol %o G gk A7
i,
& 1 & Glass/SnO,/CdTe/ZnTe/ZnTe + Cu/Au ¥t 5
Au R B I 28 nm J5 Au iy XPS I, MEHFATLIE . 2 4>
W 43 N T 45 A RE S 84. 4 A1 88.1 eV b, XiF IR Au i b vfiE &
i, IR Aud [ R Audfs W, T EH S Au BTN SE

HEWMB: EAK“8637H M H (2003AA513010) , HE T A 34T H (2005061010024 F1 P4 )1 45 B 4 77 57 3 4: 100 H (2006]13-083) ¥¥

B
TEE R REH, 1978 R4, PUJIRF bR R M LB 5 2R

e-mail: shj1437@163. com



2738 T 2% 55618 o b

PR JL-F- T Re . M Au £ DL TE U7 7 .

88.086eV 84.429eV/

Audf,,

25001

24001
£ 2300
O

22001

2100+

2000 . : - !
75 80 85 90 95 100

Band energy/eV
XPS of Au after the glass/SnQ,/CdS/CdTe/ZnTe/

ZnTe : Cu/Au sample exfoliated by 28 nm

Fig. 1

8 4001
872.562 eV
878.839 eV
80001
z
& 7600
72001
68001
840 860 880 900

Band energy/eV
Fig. 2 XPS of Ni after the /CdS/CdTe/ZnTe/ZnTe : Cu/Au

sample exfoliated by 61 nm
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Fig. 4 XPS of Te after the glass/SnQ,/CdS/CdTe/ZnTe/
ZnTe : Cu/Ni sample exfoliated by 61 nm
12 0007 1046.215eV
1022.108eV n2pyy,
Zn2p,,,
11 600 e
gz_‘ 11 2001
O
10 8004
10 4001
10 000 . : ,
1020 1040 1 060
Band energy/eV
Fig. 5 XPS of Zn after the glass/SnQ,/CdS/CdTe/ZnTe/
ZnTe : Cu/Au sample exfoliated by 28 nm
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Fig. 6 XPS of Te after the glass/SnQ,/CdS/CdTe/ZnTe/
ZnTe : Cu/Ni sample expoliated by 61 nm
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Table 1 Relative atom percent of elements in different
sample after the back electrode exploited

Sampl Element CPS* S.F* CO.IN/%
Glass/Sn0O, / Te 5 499. 8 5.4 55.03
CdS/CdTe/ Zn 2723.8 4.8 30. 66
ZnTe/ZnTe : Cu Cu 215 4.2 2.77
/Au FE Au 598.1 2.8 11. 54
Glass/SnO, / Te 2 869.7 5.4 22.53
CdS/CdTe/ Zn 1681 4.8 14. 85
ZnTe/ZnTe : Cu Cu 378.7 4.2 3.82
/Ni # & Ni 4610.5 3 58. 80

% Counts per secound; S. F sensitive factor; CO. IN X J&FH 7 &
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Fig.7 XPS of Au after the glass/SnQ,/CdS/CdTe/ZnTe/
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Fig. 8 XPS of Ni after the glass/SnQ,/CdS/CdTe/ZnTe/

ZnTe : Cu/Au sample again exfoliated by 240 nm
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Study on the Back Contact Performances of CdTe Solar Cells by XPS
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Abstract The metal materials with high work function should be used as the back electrode of CdTe solar cells. In the present
paper, the back contact performances of CdTe solar cells with Au film and Ni film, respectively, were studied by X-ray photoe-
lectron spectrum (XPS). After exfoliating the back electrode film, it was found that Au on the surface of ZnTe/ZnTe : Cu com-
plex back contact layer is in the form of Au atoms and the concentration and depth of Ni diffusing into the ZnTe/ZnTe : Cu back
contact layer are higher than that of Au. What’s more, some Ni changes into Ni; ion which leads to rich Te ions in ZnTe/ZnTe
: Cu back contact layer. So the diffusing concentration is increased, which makes the characters of CdTe improved. In the sam-
ples, the displacement of either Te or Zn peak position changes little, which indicates that both Te and Zn do not change in the

modality.
Keywords XPS; Back contact performance; Back electrode; CdTe solar cell
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