PCT/JP2013/061131

WO 2013/154195

1/13

FIG. 1A

108b

106

102

108a

s

fJ/ 106a 106b
—

X1

102

106



WO 2013/154195 PCT/3P2013/061131

2/13
FIGZA& T T T T TR T )
' /" \S — 103
........... ; ,,.......-.-..-..-...\\‘""“ s "“_"“//402
"""""""" B o )
X1 | 102 300 Y1
FIG.2B o
""""""""""""""" W=
I ‘dﬁ
X1 Y1
106b
FIG. ZC LSS D\ 106a >106
2
(U a : \\_-T\
X1 Y1
FIG. 2D »
& S>> \\rey— 108
L2228\
A | A
X1 Y1
FIG. 2E108  somm_ Ammy 108
NN waa NNNNANNY
222
$ , >
X1 120 Y1

112

2
FIG. 2F ~ __idhya

DT\ g0
— \W& \Q\————\\-\ /

AN Y

L R J

~ S e T T T Tt T T e et \Jf'\

X1 Y1



WO 2013/154195 PCT/JP2013/061131

3/13
244

FIG. 3A TYVITYVS

Uitk /////////////////////////////////////////////////////// D0 /////////////////%

| ETS 204
203 | = i 3 — 1 202
2022 g B . - 234
2 XX Ixews ]
222a- i DR ] \ _ 1230
N | 228
AY
MO SOOIty
7 T
212b
2124 220/210) 218 224 160 222b 206 200
214 208 216 .
FIG. 3B
164
5th Line ? // o4th Line
, 162
FO—~_/ .
' o)
' \\ /' 0S 3rd Line
O 8
- 2nd Line \ 1st Line

160



PCT/JP2013/061131

WO 2013/154195

4/13

FIG. 4A

250
J

WL

llllllllllllllllll

- FIG. 4B




WO 2013/154195 PCT/JP2013/061131
| 5/13
FIG. 5A
3] 1191 1196 ‘_—]\?7‘90
=1 1192 1197 <
IR 1194 1198 1199
- |
g 1195 1189
° | . R r T
CLKI -
T
FIG. 5B | |
)
O s i s SV
@————5—1142L1142L1142-1142 114zu§- ------
mo— b
FIG.5¢ ' 1143




WO 2013/154195 PCT/JP2013/061131

6/13
FIG. 6A
000 / /i 7 :
9003 5558 }/;)71
900 ¢ i d f
) KU
L .
= =z - ~ 9005
= ™ 9001
\S S |
\\gooz
9 U

FIG. 6C 922

9203



WO 2013/154195 PCT/JP2013/061131

7/13

FIG. 7A

9631b 9631a
\

\ \

abcd | would likb to'

N\
9632a

(= <= <)

L

LI WA 7 i
9038 \ / 9034 /
96\39 9630 9035 9036

FIG. 7B
933 9630 FIG. 7C

\__/

/////////'////’,/ E 9633—1-9636




WO 2013/154195 PCT/JP2013/061131

8/13

FIG. 8A




PCT/JP2013/061131

WO 2013/154195

9/13

FIG. 9

306

302



WO 2013/154195

10/13

FIG. 10A

1.E-02
1.E-04

1.E-06

FIG. 10B

1.E-02
1.E-04
1.E-06
1.E-08
1.E-10
1.E-12
1.E-14
1.E-16

Id[A]

20[nm]
Tos=10[nm]

50[nm]

Tos=10[nm]

-3

FIG. 10C

1E-02
1.E-04
1.E-06
< 1E-08
= 1E-10
1.E-12
1.E-14

1.E-16

Tos=10~50[nm]

PCT/JP2013/061131



WO 2013/154195

PCT/JP2013/061131

11/13
FIG. 11A
1.E-02 1.E-05
1.E-04 } oo
1 8F-06 &
1.E-06 E_.
6.E-06 2o
< 1.E-08 >
"_; >\
= 1E-10 4E-06 3
1.E-12 3
2E-06 B
1.E-14 ©
1.E-16 v 0.E+00
-3 =2 - 0 1 2 3
VglVv]
First Gurrent
1.E+07 V/'
Second Current
& VgdVth_1
\g 1.E+05_ T E43v) %
< .
2 1E+03 F—"0 vth 1
S (=+0.3V)
o 1.E+01 }
g Vth_2<Vg<Vth_1
£ 1 E-01 (Vg=-1.0V) Ve=Vth 2
o (=-1.5V)
1.E-03 - : : :
0 0.01 0.02 0.03 0.04 0.05
Interface of Gate Film Thickness [um] Interface of Back
Insulating Layer , Channel



WO 2013/154195 PCT/JP2013/061131

12/13

FIG. 12
GE\GI\0OS (n Type)

selev]| | | | 7 _—46leV]

Ec———~ - '* ------------------ Peeeees Er
E 1.8[eV] !
v | 3.2[eV]




PCT/IP2013/061131

WO 2013/154195

13/13

FIG. 13A

- 843

r835

826

841b
/

803 ifo ;f‘a

[

5 831

1836

e 4o v e e e an o)

X

X

\\\\\\\\Ef\\\\\\\\\

NIRRT

LR

7 L
.

800

806

\
802

821

FIG. 13C

FIG. 13B

lllllll

813

.

812

——f——

__==%}

A

804

lllllll




