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(A Study on Microstructure and Electrical Properties
of LPCVD Polysilicon)
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Abstract

The microstructure and electrical properties of polysilicon films depositied by low pressure
chemical vapor deposition were investigated as a function of deposition temperature and As
doping concerntration. The deposition temperature was 560°C and 625C and the As ion im-
plantation dose was varied from 1X10" to 1X10*/cf. The polysilicon films deposited at
625C and annealed at 900°C have an average grain size of 200—300A and a rough surface
with columnar grain structure, while the films deposited at 560 followed by the 900
anneal have elliptical grain growth with more than 1000A grains and smooth surfaces. For
the same As doping concentration, the conductivity and Hall mobility of polysilicon films
deposited in amorphous state were found to be larger than those of polysilicon films depo-
sited in amorphous state were found to be larger than those of polysilicon films deposited in
polycrystalline state due to the larger grain size. With increasing doping concentration, the
grain boundary potential barrier height of electrical conduction decreased. However, grain
boundary trap density of polysilicon is independent of deposition condition and the value of
the trap density is determinded to be 3.6—5X10"/af.
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Fig. 1. Process flow chart for sample prepa-
ration.
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Fig. 2. SEM photographs of films deposited
at 625C(a, b) and 560TC(c, d).
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900C for 30 min after As doping
with 5X10/cof does at 80keV.
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Fig. 3. X- TEM micrographs of films deposited at 625°C(a, b) and 560°C(c, d).
Sample(b, d) were annealed at 900°C for 30min after As-ion implantation with
5x10%/cm® dose.

-314—-



A4 A2 nAFzsS A7H S4d a¢ A7

28 4. 23250 wE AlH] TEM ALY, AlH a),c), e)x 625°Col A, A b), d), )
L 560°Coll A} Z2}5}gd o] AsDoping 55+ Z}Z} 0 (a, b), 1x10% (c,d), ¥
5x10" fcm’(e, ) o] c}.

Fig. 4. TEM photographs of films deposited at 625°C(a, c,€) and 560°C(b, d, f) with As
implantation dose of O(a, b), 1x10"(c, d), and 5x10"/cm’(e, ).
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