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Effects of lead metal and annealing methods

on low resistance contact formation of polycrystalline CdTe thin film
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Abstract

Polycrystalline CdTe thin film has been studied for photovoltaic application due to the 145 eV
band gap energy ideal for solar energy conversion and high absorption coefficient. The formation of
low resistance contact to p-CdTe is difficult because of large work function(=5.5eV). Common
- methods for ohmic contact to p-CdTe are to form a p+ region under the contact by in-diffusion of
contact material to reduce the barrier height and modify a p-CdTe surface layer using chemical
treatment. In this study, the surface chemical treatment of p-CdTe was carried out by HsPO4+HNOQO3
or KoLCr:0:+H2S04 solution to provide a Te-rich surface. And various thin film contact materials
such as Cu, Au, and Cu/Au were deposited by E-beam evaporation to form ohmic contact to
p-CdTe. After the metallization, post annealing was performed by oven heat treatment at 150C or
by RTA( Rapid Thermal Annealing ) at 250-350C. Surface chemical treatments of p-CdTe thin
film improved metal/p—CdTe interface properties and post heat treatment resulted in low contact
resistivity to p-CdTe. Of the various contact metal, Cu/Au and Cu show low contact resistance
after oven and RTA post-heat treatments, respectively.
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Fig. 2. Surface composition changes of CdTe
thin film by surface treatment.
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Table 1. Composition ratio changes by chemical
treatment of CdTe surface
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2 |ci0%| "% 485|515 50 | 50
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A= AAert e "Hastgod HAAY o
Hel we a3de A9 gley oyt A9
WAFEFFo JEste 23S Holu Utk uj
des THHsC WE ANH F5A4E vaEy)
Al zetA Az £de FrEAQ) HPOs +
HNOzoll thsle] dAe Azb d3le] & a3s
23 30 Yehdeh Ay, Cu 283 Nig Has
a=d A Hellw FHEFF aole gldde
L} %ﬂﬂl Fol= Cust Auzl NiRTh ¢ B2 A

& Jehigich ol dAel s olExv}
Ausa} Cu?} CdTewt® AwBEy Wb w=
o2 3AEe] AugTexEE CuzyTenE 3
At e HEAYE FASA7] dEolzn
Aedg? B AT s SIMS € depth
profiled s €2 d F gl Rof Curt A3
E2AFE #FAF £ %l%l g o8 ©L
Rz sadgs #Eg £ Joioy EddEAn=
HEH CuxTerE BATE HAdY T+ At
ook 2g30A BE5o| Cudl FAE 200AAER
Al EFFsn dolo] 300AY AuE FFHAZ
Cw/Au thEutete Algstggw Aol of 7x
100024 Cu 59 BYFEEL A48 3%
2} o @& HEdgE Jeldu ded ol Cu
e 500ARAES FAR FHAI crguiM o
"8 Cuw/Aud] ohutete] A9 CuxtAle FA7

T oy 0°“

3714445387 Vol. 8 No. 5, September 1995

Sk7) 7ol AP HEA Foma #Hurlgk gako] w
AEo] FEAYo] A7) dELR Amd)

1.000e+10 [
F ® Au
F B Cu
L A N
§ : ¥ CuwAu
8
8 1.000e+9 L
Q C
8 F
x L
1.000e+8 =
C ] ]
0 1 2

Annealing Time (hours)

a8 3. Ax7(oven) FEA 2 ©WE AW}
(HsPOs + HNO; etching)
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treatment using oven(Hs;POs + HNO;
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