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A new type of hydro… f■uorinated a"si (a―si=F:H)is formed by glow―discharged

decompOstttiOn of siF2 and H2 gas mixture. siF2 iS intermediate actttve gas′  and is

prOduced from SiF4 gas and sO■ id si by the reactiOn, siF4+Si‐ 2siF2°  ThiS paper tts

to show that thtts new a― si:F:H is phOtO― conductive as high■y as the cOnventiona■

hydrogenated a― si (a― s主 :H)even fOr the sample formed at relative■y high depo―

s■tion rate and it is heat― res■ stant up tO the temperature more than at least 500

°C for annea■ ing in vacuumo Thtts is alsO to shOw that impurity― diffusion constant

■n this fi■ m ■s sma■ ■er than that in a― si:H by severa■  Orders of magn■ tude.

The film deposition system is schematttca■ ■y shown in Fig.■ 。 siF4  。as  is

flowed through solid si pieces heated at l150 。C′  and 50 to 90 を of sttF4 gas is

chemica■■y converted tO siF2・  The SttF2 gas is ttmmediate■ y mixed with H2 and intro…

duced into a g■ ass tube for p■ asma depositiono The flow― rate of siF4 Was kept at

■O sccm′  that is′  the net f■ Ow―rate of siF2 Was ■O sccm or moreo The f■Ow―rate of

H2 Was variated from O tO ■50 sccm. The gas pressure Pg during depositiOn was o.■

Torr and the rf power 25 to 30 W. The substrate temperature Ts was variated from

250 t0 550 °c′  but mainly kept at 500 。c.

One of advantages tO use siF2 gas as a F source is that the a― si:F:H can be

grown under any p■ asma cOnditions′  a■ thOugh the cOnditiOn fOr depostttion by siF4

and H2 mixture appears ■土mited. The f± ■m grOwth rate was monotonical■ y increased

with increase of H2 f・°W~rate and reached to the va■ ues from 5 to ■0 Å/sec for H2

f■ ow― rate more than 100 sccm. The photO― conductivity △σp Was a■ so increased with

increase of H2 fl° W~rate and reached to 10~6 。r ■0~5 (Ω cm)~・  for the exposure of

l mW/Cm  tte― Ne ■aserr as shown in Fig。 2。  The photO― sensitttvity′  a ratio Of △σp tO
dark― conductivity σ

d′  approached to lo4 under the same ■ight. This means that the

a― Si:F:H is phOtO― cOnductive as highly as the conventional a― si:H   in spite of

re■ ative■ y high depositiOn rate.

According to nuc■ear reactiOn and Rutherford backscattering experiment′   F

content was a■ most cOnstant and about 5 atomic Z but H content was increased with

increase Of H2 f・ °W~rate. For instance′  土t was about 7 atomttc t fOr the samp■ e

deposited at Ts=500 。c and at H2 f・ °W~rate of 120 sccme The H cOntent is not sO

lowo However′ as shown ■n Fig.1′  nO degradation of △σp  nd photO― sens■ tttvュ ty was

observed even after annea■ ing in vacuum at the temperature over 500 °c for  the
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samp1e of T"=500 oC.

Finally, the diffusivity of Sb in our film was studied from the change of Sb

profile due to annealing, because the impurity diffusion was considered to be one

of key factors to decj-de the life time of a-Si devices. The Sb profile was ob-

served by the Rutherford backscattering method. Figure 4 shows the Sb profiles in

both a-Si:H and our a-Si:F:H, and also shows their change after annealing at 400

oC for 5 hours in dry Nr. It is apparently found. that the diffusivity of Sb in our

film is lower than that in a-Si:H. The diffusion constant of Sb in the a-Si:F:H

was estimated smaller than that in a-Si:H by several orders of magnitude.

In conclusion, so far, the followlng are obtained;1)a-Si:F:H produced from

SiF2 and H, gas mixture is photo-conductive as highly as a-Si:H, in spite of

relativefy high deposition rate, 2) it is heat-resistant up to the temperature

more than 500 oC at least for annealing in vacuum and for the sample deposited at

T==500 oC, and 3) impurity-diffusion

constant in this a-Si:F:H appears to be

smaller than that in a-Si:H by several

orders of magnitude.
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