[ &] 4FAHEgsx]
Korean Journal of Materials Research
Vol. 8, No. 5 (1998)

2 %53PH& o] 83 CdTe whete] Ao B3 AF

oHA - HFd - YR
TN ol 24T

A Study on the Growth of CdTe Films by Close-Spaced Sublimation
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Abstract Cadmium telluride films were grown by close-spaced sublimation(CSS) technique. The effects of various
deposition parameters such as ambient pressure, source- to-substrate spacings and temperatures on the growth rate
and the microstructure were investigated. The growth mode of CdTe films showed a transition as the ambient pres-
sure changed. This transition was interpreted in terms of the diffusion limited transport and the sublimation limited
transport of Cd and Te, vapors. Experimental results indicated that the transition of growth mode was related with the
mean free path of gas molecules. The growth rate and the microstructure of CdTe films were affected by the source
type-bulk or powder. This change was due to the temperature difference at the source surface. XRD and SEM analy-

sis showed that the growth rate was one of the main factors to determine CdTe microstructures.
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Fig. 1. Schematic diagram of CSS apparatus.
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Fig. 2. Temperature-time profile of the source and the sub-
strate for CdTe film deposition.
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Table 1. Summary of growth conditions

ambient pressure 760Torr~10"*Torr
source-to-substrate spacing Imm~5mm
temperature source 575C ~650T
substrate 475C ~575T
deposition time 4min~ 13min
single crystal block
source type
or powder
. bare glass, ITO/glass,
substrate materials CdS/ITO/glass

4. gt A nH

HE2EY

CSS WAl o2 odojxl CdTewtte] A4+ 2 Cdx
Ted] ©le 1:19 stoichiometrys =3t (E 2).
Glang 5'2¢& 7% %7} 150°C °]4e]¥ stoichiometric
CdTe #tete A& = otz Zug vk Uv}h. FAE 3m
olxto & sle] EDSE Cd#} Teo] ¥]E £43 Az 52
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Table 2. Compositional analysis by EDS and AES.

Cd Te
samplel” 48 52
sample2 47 53

D
EDS sample3 47 53
source 47 52
. sample 49 50

RS
AES source 50 50

* samplel : pressure 0.8Torr, spacing 2mm, source and
substrate temperatures 600C, 500C, respecti-
vely

sample? : same as samplel except for the pressure:
5Torr

sample3 : same as samplel except for the substrate tem-
perature : 500C

* * AES data was quantified by using single crystal CdTe

as a standard
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B 4229 z=AEAANe dXslgch. AESEAdE
bulk CdTe £42~& standard® AH&slgon, A4z
Bol 29} Aol dx]sl: stoichiometric CdTert o]
L& gkt =3 EDS9 AES e el o £
o) 3 HEER dsdch

MEET £H

TR I8 A4 HIlE 7] A A
7yol w2 whuke) A WEE SAslqct. 1™ 3L %
FAE A7) s 2] Aot} o)} FFxe
WE Ar 43 0.05 Torr, 7183 2249 &% 742t 500°C
9} 600°C, 7HA Immelgich. A AR FA)7ke) oj) b
Tto) £7)7} AR e 2 F)kshs Aol $FAHA o)L
Z3+z A o] A1ZE Uofl FAFA ] (steady state) o] 225
o 7igel ==dle gas fluxe] 7|71 Foi3 2704
Azkell o} dAE7] WFolct. FAR|Ze] FUVETE ¥
oo FAE S84 Hu 2w AAYEe] sty
faceted ® A& Ho) wdstey XA FFe] AlslA 74

Thickness ( um)

T T T

7 8 9 "0 1'1 |I2 TS
Dep. Time (Min)
Fig. 3. Variation of thickness with deposition time(The source

and the substrate temperatures were 600 and 500T,
respectively, spacing lmm, ambient pressure 5x 10~*Torr)
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Fig. 4. Dependence of growth rate on Ar ambient pressure and
the spacing between the source and the substrate(arrows repre-
sent calculated mean free path)
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Fig. 7. Schematic diagram of CSS growth chamber and corre-
sponding equivalent thermal circuit.
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Fig. 8. (a) Dependence of growth rate on substrate temperature
(spacing 4mm, Ar pressure 2Torr)

(b) Growth rate as a function of source temperature(line :
least square fit, spacing 4mm)
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Table 3. Effect of different variables on texture coefficient and standard deviation.

variables Cun Cm Can o
glass 0.72 0.81 1.47 0.33
substrate ITO 1.93 041 0.66 0.66
CdS 1.01 0.97 101 0.02
1Torr 2.13 0.30 0.56 0.81
pressure 0.1 Torr 2.43 0.22 0.34 101
. 4mm 2.50 0.17 0.31 1.06
spacingl Imm 2.37 0.22 0.40 0.97
spacing? 4mm 1.94 0.39 0.66 0.67
lmm 1.74 0.49 0.77 0.53
same growth rate samplel 1.89 0.47 0.32 071
sample2 2.02 0.36 0.61 0.73
1.0/m/min 1.76 0.46 0.78 0.55
different growth rate 1.8/m/min 1.93 041 0.66 0.67
3.3um/min 1.87 0.40 0.73 0.63
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Fig. 9. Variation of texture coefficients(C) and standard devia-
tion(o) with substrate temperature(spacing:2mm, pres-
sure : 10Torr, source temp. : 650TC)
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Fig. 10. SEM images of CdTs films deposited at a substrate
temperature of 500 and a source temperature 6007, at differ-
ent growth rates controlled by the source-substrate spacings
and the ambient pressures
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Fig. 11. Effect of source type and source temperature on CdTe
surface morphology

(a) Using single crystal(source temp. 6007C)

(b) Using powder source(source temp. 600T)

(c) Deposited at lower source temperature(source temp. 575C)
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