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Abstract Polycrystalline silicon films are generally deposited by LPCVD, utilizing the thermal decomposition of SiH;
gas. When silicon wafers are loaded into the furnace in order to reduce oxygen concentration of the films, we flow
20slm N; gas from top to bottom of the furnace, and then deposit films of 1000A thickness to measure oxygen concen-
tration by SIMS. As a consequence of SIMS, we obtain oxygen concentration in films lower about 30 times than that of
films deposited with 20slm N, gas-flow through the short injector in the hatch of furnace. In our long injector system,

we estimate a reproducibility by uniformity, particle, and Rs of the deposited films.
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Fig. 1. A schematic diagram of the furnace. (a) A general fur-
nace for the LPCVD. (Flowing N, gas through the short injector
in the hatch.) (b) A furnace using the long injector system. (@
: Oz, O : Nz)
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Fig. 2. Energy band of a polysilicon. (4E: energy barrier, Ec:
conduction band, Ev : valence band)

9, JEe &9} (carrier) & €-219-g wtafsli glom
o]F=E AA3= T2 s8] =z ok Trape
T, N7} A& 5 oy o] Pol A1 ol rE Fo}
A, Uz A ge)x 1A (AA YR 27]) 4
ol FEE AR Fo7 AxF s} Ho). ole) 2
o] dangling bondell g v]fA] Ax}o] AL TRH
2 o] Exehe Ataot ' e BEE YAl 9
) A e Ao AZEE gl EAFA dE &F
T OAA AeE 92 E5E gRekel ¥ oA A
B E et Bt AR 4zkEe] WA 27 =il
@AE Azl Sk & Si-Si 2] Hely zZtx 9
E5d0] ZAadto trap 99 W=ot Fasy AAESH
(electric field effect) °]F%=& F7121Z 4= ek mabA|
Abdeo} 72 BE-o] §aao] A2 thEA AlelE uhatoe
2 DRAM x7}9] =g X2t} LCD % SRAM S| TFT
5 ARE A AR o)FEt BolAA ERX2E Y
TFT 9] channel 25 FAE 4 7] dEo) Ar]4 &4
o] FF gt 425 FHAHHFE 7} ok

A A A vt 23 AL dzbe) bR oA
A A whhs a7 93l A E dolHE uE
goz AT o AYE Ho|HE boatel]l FHF &
boat® ~10cm/mind] $=2 ¥he2 ko d g d),
o] W F-Z FE] HEE o E fFd=HE T FoT
fdale] =i gic}. dutdo s ALEI: Qe LPCVDE
Hh-g-Z ol A= boat7} HHEE o2 gejz of wlgR 9
52 717 BA SR Qo fdFe RAE JAIE]
#5tod 27 1(a) olj4] B wbe} o] Hh3-2¢ hatchel
AE &S injectorE 53] o (& AN e 20simE
flowd) o] N, 7}2F flows}A|RE Hhg-2 ghol] Ex313
A A2 FEe ¥E 47 9o = g S39 o
w2 Ui5-o] b g 49 mtorr 74| 5|3t boat ($]
o]) W2 o AAF o fd oo Friet ut
$2 o] o]m] EAF L W FU= AHoes wgR
ko] Abaiohs F3)e A o] Q). oo} Fo] WHEE 4]
o 4kaze] Egtel FA =W obAA A=) vt xg
A4 FErt £4 51 dtebdel 23 AkdEs AT

- A "l & IN; b2 Flowel 9/&k LPCVD o2 3343 o443 A=E 9o dav= Az} 271

(LY

10

(]

‘_';-Jo 0,
g /

A7 H
~— ——— T Si
2 10 E
Q
‘Em“r
I
8 1o
[~
=}

g 10y
o
10°F
10l ;
20 100 t20

0 5‘0 0‘0
Depth(nm)

Fig. 3. An oxygen concentration of the polysilicon film using
the SIMS profile. (Using the short injector and 20slm N. gas.)

"

10
¢L]
".’Ew i Si
‘o'to"i /
a (o)
[ 2
'g 1
=10 E /
=
c
gto"[
[+
o 10“f
=
°
‘10"{
10" A
0 20 100 120

80 %0
Depth(nm)

Fig. 4. An oxygen concentration of the polysilicon film using
the SIMS profile. (Using the long injector and 20slm N, gas.)
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Fig. 5. In the three regions of the furnace, wafer to wafer uni-
formity of the polysilicon films deposited by long injector
system.
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Fig. 6. Sheet resistance of the polysilicon films deposited by
short and long injector systems.
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