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A method for manufacturing a semiconductor device, which enables miniaturization and reduction of
defect, is provided. It includes forming an oxide semiconductor layer, and source and drain electrodes in
contact with the oxide semiconductor layer, over an insulating surface; forming insulating layers over the
source electrode and the drain electrode; forming a gate insulating layer over the oxide semiconductor layer,
the source and drain electrodes, and the insulating layer; forming a conductive layer over the gate insulating
layer; forming an insulating film covering the conductive layer; processing the insulating film so that at least
part of a region of the conductive layer, which overlaps with the source electrode or the drain electrode, is
exposed; and etching the exposed region of the conductive layer to form a gate electrode overlapping with
at least part of the region sandwiched between the source electrode and the drain electrode, in a self-aligned

manner.
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Semiconductor device and manufacturing method thereof
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Semiconductor device and manufacturing method thereof
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A method for manufacturing a semiconductor device, which enables
miniaturization and reduction of defect, is provided. It includes forming an oxide
semiconductor layer, and source and drain electrodes in contact with the oxide
semiconductor layer, over an insulating surface; forming insulating layers over the
source electrode and the drain electrode; forming a gate insulating layer over the oxide
semiconductor layer, the source and drain electrodes, and the insulating layer; forming a
conductive layer over the gate insulating layer; forming an insulating film covering the
conductive layer; processing the insulating film so that at least part of a region of the
conductive layer, which overlaps with the source electrode or the drain electrode, is
exposed; and etching the exposed region of the conductive layer to form a gate electrode
overlapping with at least part of the region sandwiched between the source electrode

and the drain electrode, in a self-aligned manner.

782233-2 -2-



16
20708

el T

10

2

104b
10

6b

1
04a 10
6a

00

1

A

]

=

“

(¢

»

(C

110

108

B

]

5]

\
95
l‘/‘ﬁ

‘-. -
2 ar‘rav- <
5‘5 /’aﬁ
5&5‘9‘
9’5&5
555
-—rf‘

w? \
b ??%?
??Vs

)
et

554.
?s?

???.

W ?s?.

W ???2?.

AN ?????

?3?5??2

. :?5?_

..-—o‘

AW
9&5’5«.
AR
a“‘f
55554.
o’f“‘

-\,
N
"\,
’5’5
.d 5"

)))

110b

«

«

7
7822332



16
20708

)]

)a—o- !
»?2?..:
I“’f"
555’55&
f&/d””f‘
.:55. ww”ﬂ%ﬁ_

114b

.-.55«
55555 0
K
\
oaaﬁdﬂa

X\
?2
N
55?? .
) 55? W
iémm

114a

A\
5»5
;55.&./

.55?5?
<\ ???.
;.552?

5?55?
RN
\R

é??s
.??52
?5?2
s?.
W

«

».

EIZA

(¢

200

2B

5]

TR
—— nnu
"
!
_
|
4 52».?. |
> 5??? |
:...?2??
5?55???. |
és???ér. _
2???2? D
.5?2???2 |
...:?.?5?_
- » "
|
I
!
|
I
_
!
|
|
)
&




16
20708

116

2] E}}\

)]

(¢

3B

=

116a

\) .’

,??:. ,

?%52?:
?22?5”5 ,

25%?5
..%rr/fwwww””

’ff
5&5’4.
555554
5&55‘5/
55555&5
D wf

/‘ﬂ‘ \
554.
&af

W),
.é???
.??5?.
S a???.
.5?3?
.é???
93 ??,Z
55.
W

¥

o

Q 5?
N




110a

|

lf’l < N
Yooy b
A0
ff/& fff”/‘ 4

AR
o
AR wfﬂar
B fﬂ&////
Matt
> fff a¢a afa Y
WA
W

ey |-
\)
R

RN

|

124b

|

102

1629708

|

124a 102 124b

100

|

124a

i

100




1629708

«
llllll [
|
|
|
|
!
!
[
& |
o .
aﬂa&aﬂﬂffﬂﬂfrﬂﬂ&ffﬂ- \\ _
f/ffa /&f f&f ffff fr‘ g
S ¢¢¢/¢r/¢$ 3 g _ N 2
T X % _ —O
AW o _ -
A |
7
71 |
“ & _
1 |
1 |
1
llllll -
I.W o
o
«—
)

-«

|

124b

|

|

124a 102

100




1629708

102b

108 104a 106a | 250106p 104b

N\
\\\\\\

)]
-

».
«

100 102a  102b



.

106b104b 45,

104a 106a

108

«

).

).

120b
114b

120a

114a

102

D

(\I
100

\

2 1A

1629708

«

«

)}

7C

5 (B

«

300

D

|E]




1629708

SA

104a | 108 [156 151| 110c | 106a| 110a108 152/154
|\ & Ll / J|
i 7 A 7
' i y
AL % NIV ?/%

] \ 1 /‘)f:ﬁ
4

(. |
e S
R A
2 §

|

"T” )// . \y &
o Thh BT ALV LS T T 02
410 408 | j /410416 \424\ 520 | 400 | 430 i
i 500416 406|420 408 428 500 200 i

& 3B

104b
200
110a

104a
110c

&L

C1
520 >
500

D2 406

102

D1 424

3C

§¥E@ici// o SEIugR

200

FG—_ 7T
T~ o
‘\—\ /I OS %E“
BE
O —0
£

\

500



BL

550 520 500

& 9A

1629708

Mo ————— nlllﬁ IIIIIIIIIII
} ' 1 g
I o I S |
_ ".:m\\ @ull _ m »:.\.\\ w II —
1 "_ : * || »_r *
WILE “_ 1ip | |
Hooemedmomy 3 AT I R W
B it t ] § TP=¢A H '
JINE I o | (L8 LS |
o as < e Ul A I it taie e
AT AT ST _ . “
L ol g o L o I P————— .
/-J_I// fm —n_l\.\““ __4 :.N“ _ Zf __u_I\._ nrrTF = 1 IHH”””H””“””J
\ p | [ \ P T T 1 1
“ | =gy I & | _ g | %_/4_,/ ...... o . e |
NrileutL8 T IS SN oI L g oy —
— -’ I IH ) HUF
w1 | N\ 1 | | _ S R ] | M p e T
_ 11 ] T T - el 1 enden 7 _
r.glll SEETH [ a . a Ny .U,._ % | .vlm._ |72 |
Il ey o —_ | e |1 A Q |
= n Q | I |
~ _ y m_ m
- | LI L
S . :
_
=

5 9B



1629708

[RFE ]
[A=EFEEREE] + £(1D)HE -
[(AREREZHFREERT]

110a : [¥ i B &

110b : EEE

(AEEELSNN  FRrAREETZEARHOLER] © &

7822332 -3-



1629708 107402H01H B1E

% 106110845 5% BEE 1072 H 1 HEIE
B 35 B A [E

L FEEHBEEE Gy

FALY L EBE

2 G ALY L MG > R R OB A8

S ORBEE SRS E

SV WA At T Y-

DE - BUEBREE _BYB LI MBESE &
h o B EGEEE R EBEBE S R EE W
FELWLEBBONS 0 ME

DS LWL EIEIE L W EEE o RSB R
S HMBEERAE YL EBEE M

Hoh o RE— RGBS RS B
Bg R EEM o A

b B BB A P % R OB B E
8 4 3t I IE (6 -

DT EBEE > @Y

Sy LEBE

S E LYWL EEE b R E G R ORI E G - %S
EHARRBEBNSELALBELY

SOREBES LY E— RS

SREEB LS _@ELE K> RS —BEER
VE_RGENSEASELY

VE-BYBRUE _REEL HBESE  H
o MR S E RS B R %Ok B

782233-2 -1-
106110845 FE R A0202



1629708 107402H01H B1E

% 106110845 5% RE 10728 1 HEIE

ZEEMEBBBOE S 0 MR

ZELWESBE LY MEEE o % E B RR
ZHBEmE LA LY LS E Y -

L-EEBBEE > B8

EILMEERE

ZE LYk E B kY R ROR &

ZREEB LS B&E

SRBEE LS - BGE

UE-BEEBREE_EBSGBLIMEBEEE K
b RMBESEEEEREEE R YR G EE 2
2 G162k B A

UE LML ERBE L MBS o %S RR
ZHBEmE LA LY EEBEZE UK

UHEEE LY E=BYE

Hop o BB SEEE B ST B

AMEEEAGEES 1 E3EP XA EZ L SRS
BoRY ZMEBELEAZELYEEBENRTSE
BE T -

SHEFHAGES 3 A EEBEE > LP > %5
Z@EgEaaalte -

BB MAMEE 3 B L EBER > LoF > %%
FEEBREREEENSEA a2 BRLY -

T—EEEBEE > GE

FLWEEBE

782233-2 -2-
106110845 FE R A0202



1629708 107402H01H B1E

% 106110845 & RE 107 2H 1 HEEE

ALY EEBE LY R ROk %R
EEERREBEBNEECELBALY
LRBEE LY E—BEE

URBEB LB BYE HTEE  BEBRY
—BUENSEEEALY
ZELMLEEBB LI HBEEEE

ZEACY LS G b N R R B R R
FMBEBERZE Y EEBRB LN UR

LHBEE L B BEE

K HMEESE NN EEEE I E S

Rt RESEGERLMGESE RS -

S EEARMES 23 R T AP ZE-HZ LY
BEE

CHP o B — B W A9 PO 4 B R A
B EEMN > B |

Hob o W TR E Y PR S B ROR B A
% % S EIE f -

OMEHEEFEEE 1 E3RTET LA ALK
BEE KT ZABEBRUEBEGIMZERAE
/> 10 nm o

OMEHFRHEES 1 £ 3R THPLE AL E
BEAE KT REALWLEBBLOAN BRE -

N EHHAEES 1 23k T AP ZE—AZ¥
BEEE AP ZMBELEERE - BEBRYE

i
l

782233-2 -3-
106110845 FE R A0202



1629708 1074£02H01H #B1E
% 106110845 5F EE 10742 H 1 HEIE
BuEEHEER -

NRUMBEFEMBEESE 26 K THRFZE-HZFEH
BEE G Hbh  ZE&BRELWRALRK -

782233-2 -4 -
106110845 FE R A0202



	BIBLIOGRAPHY
	DESCRIPTION
	DRAWINGS
	CLAIMS

