1/53

50
B

/ / ) )

11a 21 31 11b

FIG. 1



2/53

/ ) 301/ ) 2!

4a1 401 402

FIG. 3



3/53

FIG. 4

FIG. 5



4/53

40\ 4;:110 40{1 402<
wyxm R 2

3a3 \3
20 30 / 110\ o>3o

3a10 3al

FIG. 6

\NY%W/ \\\N\N
2a 30303/ 110\\\502 Sa

3a10 Jal

FIG. 7



5/53

DA RN AN~

\ ]
30303// 1é;k} a \\3;5\30

3a10 15a10

FIG. 8

FIG. 9



6/53

FIG. 11



1/53

51 OO 1
16ad 4q
4g 4a10 401( 16010 4a2 <

) ) [Zey 8

4
1.3
W&k&“ﬂ\\\%\& -2
20 30303// 13a 110\\\\302 Ja
3a10 15a10
FIG. 12
B
4
AN i \/3
\/K\\X\& \\\\ \k e
207 5,903 15b11b 3b1 3b

FIG. 13



8/53

SN
207 5, 909 15/b§1b 3b1 3b
FIG. 14

FIG. 15



T

|

9/53

16bb
16b 16b
4b 4b10 16b104b2
o -

++++++++++++++
++++++++++++++

+++++++++++++++
+++++++++++++++
++++++++++++++

(

( <

AN &\X“N\\N\N =

. 3b3/ \\3
3b 15b 11b b2 3b

3b10 15b10

FIG. 16

FIG. 17




10/53

NN
N

,,,
NN
NN
,,,,,,
NN
NN

/////

,,,,,
,,,,,

16a
]
N
[\
195a 1
FIG. 18

3a

1a

3a

FIG. 19



11/53

4a1 4q
4a g 16a
[ X X X)\ixx A \ JRX X XXX XXX
N
R <0
> S
SR RIS 4
TR TIILILRS
SRIILLIIEEES /ééé\/
T AN SPETUINI R RO 3
....................... e A N
OO NN

FIG. 21



12/53

BT s

N\
]

2221 301

FIG. 22

FIG. 23




13/53

L
VIl o .....................................
4y | TN
LINN 1INN 1IN |
SISATYNY NOILYOINNINOD —{INIWNIHNSYAN| !
T -~ JOVIION |
S - e LINN
AVIdSId 1INN 1INN w m
—LNIWIHNSVYIAN| : dOSN3S
3OVHOL 1OYINOD [ "
\. OveolLs m INIHHNO || X
vOt BLLL 1
| 1INN |
NOILYOI1ddY
JOV.LI0A




14/53

(4noy) 3INIL
00€ 082 002 O0GL O00F OS 0 GZ 'OId

09
00}

e 0G|
IR 002

e ~ 092
T~ 2 00¢
0Se
00

I -

[l
/:I
'f

(YU) 3NTVA LNIHHND

(4noy) INIL
00E€ 0SZ2 002 OSL 00L OS 0

09

............. St 001
0G1
00¢
0G¢
00€
0G¢e
00v

(Vu) 3NTVA LNIHHND




15/53

200

A <
£
w 150
)
<
i 100 —— — -
T 50
0
)
@)
0
0 50 100 150 200 250 300
TIME (hour)
B N 200
<C
c
w 150
3 'f\\"f\’“ """" ==
] ‘--__.‘
> 100 B
= Tk
Z “s
|6|:J .,
r 50
-
@)
0
0 50 100 150 200 250 300
FIG 26 TIME (hour)
1202
"

/ ) )

/ : /
FIG 27 1311 1321 1330 1311



16/53

1051

131170 Lzt :
J /) 1321) \ 1311 .
1517 4512 15131330

FIG. 28

12007 /)

1311

1511 )15{;>1325 3

1521 1522 2061

1062A

FIG. 29



17/53

1315/) />12<

1511 1512 1330
1521 1522

FIG. 30




18/53

1200

1300

1310/ )1320); N’> \ 1310

1062
15011502 | | 106 1501

1062




19/53

1316

N
NN

,,,,,
N
/////
N
/////
NN
EAN

3
,,,,,
N
N
,,,,,
\

1311

N
,,,,,
N
,,,,,
N
\

N
/////

)

N
RN
N
N
,,,,,
/////

N
/////

,,,,,
,,,,,

1202

=P 1 3/1 5 \

FIG. 33

1101

1320

/

}1502

1522
13512

N
,,,,,
N

\
/////
N

AN

1322

o
,,,,,
MY

1326
S

1321

1202

FIG. 34



20/53

1053 1593
1503
2 //////1513

\4052}1050
et g 0]
1 AN 11200
K \ \
1202 1330 1331
FIG. 35 o1

U R
12007 | \§§\\\\qs\
1202 1330 1331 1201
FIG. 36 |
1101
1053 1503 1053 1062
1503
/1513 1052
1052~ \ //\W 1061
10504 . Wi e e — .
100NV 7 il
12007 1 \\%k\ \i: \%\
1202 1330 1331 1201



21/53

1061

10524
1050 05\ e e

1200 Q\ \%
N\

1201

] /
1201 1061

FIG. 39



22/53

1052

10504 1 05
1200]_\__ 1150

1523
;
1513

1503       ;

>  ,5 _\ 
1201 1051 1052
\—Y—/

1050

FIG. 40



23/53

K o4 i |
RS N/ /!
&% 55

r\‘aﬂ /

1310 1320 1201 10611062 1310

FIG. 41



24/53

N

~—1230 ~— 1230 ~— 1230 1230

1225] 1 225/ 1555 1955/]
1220 1220 1220 1220
L1200 L1200 L1200 L1200

1101

g%?_ 1210 g%?_ 1210

1101

/

1101

FIG. 42

@?«%§5f210

1201

8%?' 1210

1101



25/53

1201

FIG. 43

1230



26/53

1051—H
1050{1052ﬁ»
1200
1220
1202~
1229
+—1210
X1
\ NS
1201

FIG. 44



27/53

7T L

1225
1051—H
1050{1052ﬂ»
+—1200
+-1220
1202 — |
1222 —
1210
1201 /\/X1

FIG. 45



28/53

1230

*k,f;f'1051

?r
1201 g 1062
1061

FIG. 46



29/53

L1230

A 1051
) 1 1052b

FIG. 47



30/53

LELE
cril vLLL o:Z .............................
1INN 1INN 1INN |
SISATYNY NOILYOINNININOD —[INIWIHNSYAN|
! _ |__3oviion |
LINM eH atiil tz:
AV1dSId LINN INA | |
— LNIWNIHNSYIN| | HOSN3S
JOVHOL JOHLINOD [ “
\ OV i 1NIHHNO | y
w oL | e
" 1INN m
NOILVOI1ddV
JOVLIOA




31/53

FIG. 49A



32/53

FIG. 49B



33/53

S3

FIG. 49C



34/53

FIG. 49D



35/53

S5

%
] 1051
Y 4+ 1052b

e ez

1061

FIG. 49E



36/53

VO

S 'DId

[ul INIL d3Sdv13

L0 90 G0 ¥0

€0 <20 0

NOILVHSEIA HLIM

NOILVHSEIA LNOHLIM

A\ 4

pd
~

N

N
v

00}
00¢
00€
00t
009
009
004
008
006

[Vu] INIHHND



37/53

d0S 'Ol

[u]l INIL d3SdV13
/0 90 S0 ¥0 €0 20 10 O

' 0

00}
002
008
00
00S
009
00Z
NOILVHSEIA HLIM NOILVHSEIA LNOHLIM 008

> 006

[Wu] INIHHND

N
A\ 4
N




38/53

J0S5 'Ol

[ul INIL d3Sdv13
/0 90 S0 ¥0 €0 20 10 O

—

NOILVHSEIA HLIM | NOILVHEIA LNOHLIM | 008

N

N
v
N

[Vu] INIHHND



39/53

dos 'Ol

[ul INIL a3Sdv13

/0 90 S0 ¥¥0 €0 20 0o O

— 00}
002
00€
00¥
005
009
00.
NOILVHAIA HLIM NOILvddIA LNOHLIM 008

006

[Vu] INIHHND

N
/
\

A\ 4



40/53

3105 'Ol

[ul INIL d3Sdv13

L0 90 &¢0 vO0O €0 <¢O0 10 0

NOILVHSEIA HLIM NOILVHSEIA LNOHLIM

< >< >

00}
00¢
00€
00t
009
009
004
008
006

[Vu] INIHHND



41/53

900 <

FIG. 51



42/53

¢S 'Ol

L0c}

LOLE
S

LS6 PLS6 q/.S6

/D
lﬁ,

[ ades )

0€¢t Gecl 656

> 026




43/53

00
0
> Fff?\\\\\\
\ ~
D
2
-3
IREN

160/)20 )

3 2 403b

60
40

403a

FIG. 54

N
3
N
N
N
N
N
N
AN
A
RN
AN
A
RN
N
N
o
AN
N
N
AN
AN
SN
AN
AN
a0
0
AN
a0
S
N
N
o
AN
N
N
AN
N
W
AN
N
N
AN
A
R
N
NN
N
N
N
Iy
AN
Y0
TN
AN
AN
o
N
AN
N
o
N
A
RN
N
N
R
N
N
AN
0N
N
A
0
N
o
N
NN
N
3
3
\
J
AW

FIG. 55



44/53

§1O<:1 0
16a 403a 303a

]/

o

4
e O S s 3
________ R NI s \/2
AANNN I~
24 \ \\
11a1 117a 15a
FIG. 56
16bb 16b 300
<\303b303b
**************************** \/4
SN N\ —

11b1 11b 15b

FIG. 57



CURRENT VALUE (nA/mm2)

45/53

50

___,-—"“

-
-
- -

I
(<2
o

-100 / 2

_150 I

-200
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

POTENTIAL (V vs Ag/AgCl sat. KClI)

— EXPERIMENT 3-1
— — EXPERIMENT 3-2

- - - EXPERIMENT 3-3

FIG. 58



46/53

>

03V

0.20 \
\

0.00 L=
-0.20

— -0.2V

-0.40

— 0.3V

-0.60 .
L A—
0.80 a—

|
W

\

CURRENT VALUE (nA/mm?)

-1.00 /

- 0.2V

0 500 1000
TIME (s)

100 3

1500

2000

0.00 \
-1.00

— -0.2V

-2.00
-3.00

— 0.3V

-4.00

-5.00
-6.00 _—

CURRENT VALUE (nA/mm?)

~ -0.2V

-7.00
0 1000
TIME (s)

2000

FIG. 59



47/53

60

CURRENT VALUE (nA)

0 50 100 150 200
TIME (h)

EXPERIMENT 2-1 EXPERIMENT 2-2
=== (FIRST SAMPLE) e (F|RST SAMPLE)
== EXPERIMENT 2-1 e = EXPERIMENT 2-2

(SECOND SAMPLE) (SECOND SAMPLE)

B 60

50
<
£
L
D)
=
>
|_
prd
L
oC
oC
D)
O

0 50 100 150 200
TIME (h)

EXPERIMENT 2-1 EXPERIMENT 2-2
=== (FIRST SAMPLE) e (FIRST SAMPLE)
== EXPERIMENT 2-1 = = EXPERIMENT 2-2

(SECOND SAMPLE) (SECOND SAMPLE)

FIG. 60



48/53

>

60

50
<
" 40
2
< 30
>
E " EXPERIMENT 3-1 (FIRST SAMPLE)
TN 20 " EXPERIMENT 3-1 (SECOND SAMPLE)
o e XPERIMENT 3-2 (FIRST SAMPLE)
DD: 1 0 e e [XPERIMENT 3-2 (SECOND SAMPLE)
O e EXPERIMENT 3-3 (FIRST SAMPLE)

(

e e» EXPERIMENT 3-3 (SECOND SAMPLE)

0 20 40 60 80 100 120 140 160
TIME (h)

~ EXPERIMENT 3-1 (FIRST SAMPLE)
- EXPERIMENT 3-1 (SECOND SAMPLE)
e EXPERIMENT 3-2 (FIRST SAMPLE)
== == EXPERIMENT 3-2 (SECOND SAMPLE)
(
(

CURRENT VALUE (nA)
)]
o

=== EXPERIMENT 3-3 (FIRST SAMPLE)
= < EXPERIMENT 3-3 (SECOND SAMPLE)

0 20 40 60 80 100 120 140 160
TIME (h)

FIG. 61




49/53

2
- .3
. / 4545519864
10a )20 /
403a 401 402 403b

FIG. 62

402 302

(

[ {

FIG. 63



50/53

10a

00
18ab —
18aa }1 3a §

&4730 303a

RSSO St A

-------- e “*\*‘ e N
24 11a 15a



59 'Ol

(sAep) JNIL

(sAep) JNIL

51/53

vl

¢l

0l

8

9

14

0¢

o
#

o
©
(VU) LNIHHND

o
©

001

N
—

#
Y—

8

9

14

(YY) INIHHND



52/53

(sAep) JNIL

99 "Dl v ¢l 0l 8 9 v ¢ O

|
[ ———

T e Bt ml o S wapr = oSS - il Illlll'f‘llb

—

(VYY) LNIHHNO

001
(sAep) JNIL (sAep) JNIL

vl ¢l 0l 8 9 14 ¢ 0 174 B A R ]| 8 9 174 [4 0

0l
0¢
. .40¢
09
0L
08

06
00l d

(VU) LNIHHNO

(YY) LNIHHNO

00l



53/53

0T

/9 "DI4

(sAep) JNILL
9

1-01
ININIHd3dXd

¢0}

INIWIE3dX3 <

e-0l >
IN3JNId3dX3

%0

%0¢

%01

%09

%08

%00T

%0CT

%001 SV dN1IVA LN34dNO dNOH

—-¥¢ DNISN 'FNTVA JALLVY1IY



