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It is an object to provide an oxide semiconductor which is suitable for use in a semiconductor device.
Alternatively, itis another objectto provide a semiconductor device using the oxide semiconductor. Provided
is a semiconductor device including an In-Ga-Zn-O based oxide semiconductor layer in a channel formation
region of a transistor. In the semiconductor device, the In-Ga-Zn-O based oxide semiconductor layer has a

structure in which crystal grains represented by InGaO3(Zn0O), (m=1) are included in an amorphous

structure represented by InGaO3(Zn0O),, (m>0).

HEREE



1585856

TW 1585856 B

[ 1B

R

R
A aIe NN g

104}106

- 100

A ERA
100« - -« JKig

104+ « « Bk

106 - » « S/ ¥ E
B R



1585856

~ ﬂ%%ﬂﬁ
- 2 2 _
S EISSEEEE © 105106316 C@(o(#/ 00 /7%}

XEIFHH 1 0984E 11 A 11 IPC 248 : Holl ML (2006.01)
MR 981 11 H totL 2U/283 (2006.01)
[FEHZME] (b /E) HolL 2\/2b (2006.01)

FEERKENKRE LT &

Method for manufacturing semiconductor device
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It is an object to provide an oxide semiconductor which is suitable for use in a
semiconductor device. Alternatively, it is another object to provide a semiconductor
device using the oxide semiconductor. Provided is a semiconductor device including
an In-Ga-Zn-O based oxide semiconductor layer in a channel formation region of a
transistor. In the semiconductor device, the In-Ga-Zn-O based oxide semiconductor
layer has a structure in which crystal grains represented by InGaO3(ZnO),, (m = 1) are

included in an amorphous structure represented by InGaO3(ZnO),, (m > 0).
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Method for manufacturing semiconductor device
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=) 2

Prace
(sccm) dHRIRT %) 4HERR
Ar/0Oy In Ga Zn 0]
10/5 17.7 | 16.7 7 58.6 InGag g4Znp 4003 31
40/0 176 | 16.7] 7.2 | 58.6 InGag 9520410333
3
o HRAT%
(sccm) AR ) 4HpR
Ar/0, In Ga Zn 0 Ar
1 0/5 1 6 1 47 7.2 61 7 0.4 InGao‘922n0.4503_86
40/0 17 | 158 75 | 59.4 | 03 | InGaggsZngssOsas
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P fER EHyER
(eV)
. . 1 (U1+L1) 0

2 (U1+L4) 0.25

3 (U1+L2) 0.15

4 (U7+L7) 0.22

5 (U7+L10) 0.39

6 (U11+L11) 0.77
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& 13

=% Evo (eV)
1IN0, 3.06
Zn0 3.75
IGZO( R 1) 3.73
IGZO( 187 2) 3.98
IGZO( 1Y 3) 4.08

Ga;0; 4.18
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B AR
2L R T B gl (V)
(a) 0 0.77
(b) 2 0.25
(e) 1.5 0.15

(d)
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