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DEPRESSION FILLING METHOD AND SEMICONDUCTOR MATERIAL PROCESSING
APPARATUS
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A method of filling a depression of a workpiece is provided. The depression passes through an insulating
film and extends up to an inside of a semiconductor substrate. The method includes forming a first thin film
made of a semiconductor material along a wall surface which defines the depression, performing gas phase
doping on the first thin film, by annealing the workpiece within a vessel, forming an epitaxial region from
the semiconductor material of the first thin film along a surface of the semiconductor substrate which defines
the depression, without moving the first thin film with the gas phase doping performed, forming a second
thin film made of a semiconductor material along the wall surface which defines the depression; and by
annealing the workpiece within the vessel, further forming an epitaxial region from the semiconductor

material of the second thin film moved toward a bottom of the depression.



1628700

HEAREE -

SQ+

TW 1628700 B
" MT

E—WEZMR  ~ST1
|

AR - ST2
]

EHEERLE L ST3
1

897 - ST4

E-wWEIHE  [~—STS

ERESAE - ST6
l

82 - ST7

M ERA

MT « » « ¥k
STI~ST7 « + + 8k
STa -« » « 3 ER
SQ- - - RBA



1628700

105104370

SQ4

FE 4 A0202

[

[

]

= EE ~—ST1
|

SRS ~-ST2

EHEERE ~ST3
1

2% ~—S8T4

=l I ~-ST5

EHESEE —~ST6

5 1H - £ 5SHEEVER)

1053262196-0



1628700

105104370

[

(e)

(@)

(0)

(p)

) w
= & =
[ l ) —
N -2
W)
O
o_| P
=3 -
E
@ /. \
< _
O O d)) L
= O S
i | \ —
> /h
7777 AT 77T, 5
2 e
o rrrrssssvssisrssssrss RN
W / 4T
N
O O ()] L
T 9 3 o
7 7
”_ 77777 AT 7T
. 8 e
2 AILIIII IS I SIS II ALY ;\IE
&~ /. N
U O (7)) =
S @ =
[ | \ -
/ \Z 1=
®_| SN 77 7T 77777, -
\VD _‘,//;U
o |/ N
2 SN T N
s~ A I
a1 =
=

FE 4 A0202

J
m
i)
A

5 2H - HSHEEVER)

1053262196-0



1628700

W w W w
2 ™ DR {rp o TW DR {TR2 o TW DR
TW IF IF IF IF
f DR ( /7 / f\g Mr < %4@ / / (
\ N N
\ W N \
mE\VNU mé\VmM mé\wRM mE\Vmu
S ¢
N |EPR - EPR
‘B va\m_um > / Y4
\Z DS+ DS— Vﬁ;m_um
h " %
NS N

i
w

1053262196-0

3t SHERRAE)

%3H

FE 4 A0202

105104370



1628700

105104370

10
GS1 FC1 St /
vit Ty vz S 28
\
// Z Ay
FC2 o 0
GS2 V21 V22 30 A m\o7"16
/3 TR /R
o) N O
2 \ig’éfj\ N 2/
GS4 V41 FC4 V42 /0 \ N o/
/0 N O/
PN N O
GS5 FC5 o f o
V51 V52 : \ | 40 42
B ] 38
20— ~ ". ) |
34
32 ’\-’18
1 | ;
]7[ e 2 36
22
E 1) bt
2
100

Ef
N

5648 & SHEHER)
FE 4 A0202

1053262196-0



1628700

—
-\_N .
—
—
_\_N
N
{ {
— —
— —
- 3y
—
"\__N
ml «
Ul
: —
\—A
{ o
'\.N —_
» N
—
I~
o
—
'\_N
[6)]
( [
» — —
) — — —
N w
(e} —_
B

%58 » i SHEHER)
105104370 FHE T A0202 1053262196-0



1628700 107461 H16H B 1F

(CELEETLEED

QRN EEE=Y

MIER 2 SR A R B Re MR 2 I A E
SR

DEPRESSION FILLING METHOD AND SEMICONDUCTOR MATERIAL
PROCESSING APPARATUS
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(53]

A method of filling a depression of a workpiece is provided. The depression passes
through an insulating film and extends up to an inside of a semiconductor substrate.

The method includes forming a first thin film made of a semiconductor material along
B 1H > 42 HEHRER)
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a wall surface which defines the depression, performing gas phase doping on the first
thin film, by annealing the workpiece within a vessel, forming an epitaxial region from
the semiconductor material of the first thin film along a surface of the semiconductor
substrate which defines the depression, without moving the first thin film with the gas
phase doping performed, forming a second thin film made of a semiconductor material
along the wall surface which defines the depression; and by annealing the workpiece
within the vessel, further forming an epitaxial region from the semiconductor material

of the second thin film moved toward a bottom of the depression.
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a wall surface which defines the depression, performing gas phase doping on the first
thin film, by annealing the workpiece within a vessel, forming an epitaxial region from
the semiconductor material of the first thin film along a surface of the semiconductor
substrate which defines the depression, without moving the first thin film with the gas
phase doping performed, forming a second thin film made of a semiconductor material
along the wall surface which defines the depression; and by annealing the workpiece
within the vessel, further forming an epitaxial region from the semiconductor material

of the second thin film moved toward a bottom of the depression.
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