1/19

FI1G. 1

: _
7 9 h 1 m .\ m 1 i

73 RNy,
BSOS SRS //l/////V/VV////f///%////7///5//////_

P EA TR NGRS TTE
.._ —=

% \\\M\\\ﬂ \\\\w\\\%\k\k\ \\

;/7////////7//////// SN N N

\\\ \\.\.\ § \\.\\
\ f//’.’l ff/’ﬁl ’/’/‘_
CSSLIILS, VILIVLSL FLLISSTY,

-

‘ //Ididff//

/// 3/7//////////7/////%

7//////////4// ////////////////////7///////7/////M_

21 6




2/19

FIG.2

29 ,_N

[
ESNONNNONONNN NN NNNNNNN ////A///////M

ﬁle N R i
//\7/&7/////////////#////// N

25 la

28 27 26



3719

FIG.3

26 25

N \\\\\\\\\\\\\\\\\\%\\\

Ta

FI1G.4

SiNx 26 27 27

\\\\\\\\\

'\\\\\\\\\\\\\\\\\\\\\\\ ‘

a"'Sl H 1a

FIG.5

SiNx

SN
N \\\\\\X\\\\\\\\\\\)\\X\

la



4/19

SiNx
28 29

27

%
NN \\\\\\\\\\\\\\\\\\\\\\

a-Si:H 26 nta—Si:H

‘la

_ \
\\\\\\\\\\\\\\\\\\\\\\\

1a

FIG.9

30

i

77 K
/:&:gf‘\\
/m, N

\\\\\\\\\\\\\\\\\\\\\\\\

'Ia




5/19

FIGA10

' SiNx 30
28 / /
[ CONNTSSSSSESSS AN AN

SILICON NITRIDE
FILM(SiNx)

I NSULAT i NG
MATERIAL LAYER

CIPITATE
TERMETALLIC COMPOUND)

GRAIN BOUNDARY

ALUMINUM ALLOY
(DRAIN ELECTRODE) (29)

SILICON NITRIDE
FILM(SiNx)

CONCENTRATED LAYER

CIPITATE
TERMETALL IC COMPOUND)

GRAIN BOUNDARY

ALUMINUM ALLOY
(DRAIN ELECTROQE) (29



6/19

FIGA3

PIXEL ELECTRODE (1TO) (5)

|LICON NITRIDE

S
FILM(SiNx)

INTERD IFFUS I ON
T T T TS //\ 24 LAYER

ALUMINUM ALLOY

SN N NN ARSI S S S S

; |
\\\x)\\\\\j&\\\\\}’\\uﬁ\\}\\

poly-=Si ntpoly-Si 27 S10x

FIGA15

Ta

poly—=Si

N N N AN N S N N N N N O S e S S S ST S T TS T TS SSSSS

\\\\\\\\\\\\\\\\\\\\\)\\

Ta

FIGA16

AAONSONSSNNSANERNNANDY

\\\\\\\\\\\i\\\\\\\\)\\ \

la




7/19

FIGA7

26
ﬁé s 27
ANAAAR VAN NN g

\\\\k\\\\\\\\\\\\\\\\)\\

poly—=Si

Ta

FIGA18

M%MN g

1‘
A\S\\\\}\\\:\\\\\\R\\\

\\\\k\\\\&\\\\\\\\ X\W)\\

poly—Sl n poly Si

1a

FIGA19

28 26 29
Si0x
{

\\\\\X\\\\\\\\\}'\\\\\\\)\\\'

27 1a



8/19

F1G.20

%8 %6 %9 ?2 S}Nx i1
\f L \ = | .
\\\\xy\\\\\§\\\\\\/’\\\\\\w)\\\
poly-Si ntpoly-Si 27 1a
FIG. 21
28 286 29 5 SiOx St Nx

R

RN AN N NN NN NN N NN

(

\\\x)\\\\\)x\\\\\/’\\\\\\\)\\

poly-Si ntpoly-Si 27

FIG.22

TEG PATTERN

Ta

A Vi PAD PART

7777 4?”% (A POINT WHERE A PROBE FALLS)
Z |

%Z%%%%%%7 ?’4Q

7
“~—~CONTACT PART C

~~1T0

m
MR

Al



CONTACT RESISTANCE (S52)

400

/19

1200

FI1G.23

1000‘

800 t

600

L

200

-,

20 40

ETCHING DEPTH (nm)

60



ELECTRICAL RESISTIVITY

HEATPROOF TEMPERATURE (°C)

10/19

FIG.24A

- cm)

(2

Nd:0.6 at¥% CONSTANT

Ni CONTENT (at%)

FI1G.248B

600
500 -
400 -
30
200

100

Nd: 0.6 ath CONSTANT

1 1 I | |

0
0

1 2 3 4 5

Ni CONTENT (at%)

500

400

300

200

100

CONTACT RESISTANCE (£2)



ELECTRICAL RESISTIVITY

HEATPROOF TEMPERATURE (°C)

- cm)

(w2

N W A O 0]

600

500
400
300
200
100

11719

F1G.25A

Ni:2 at¥% CONSTANT

Nd CONTENT (at%)

FI1G.258B

Ni:2 atl CONSTANT

I { | I

Z2 3 4 5
Nd CONTENT (at%)

6

500

400

300

200

100

CONTACT RESISTANCE (82)



12/19

FI1G.26

ELECTRICAL RESISTIVITY
EXCEEDING 8 1 Q2 - cm

Nd CONTENT .(at%)

@ ELECTRICAL RESISTIVITY
IS 848 - cm OR LESS,
AND HEAT RESISTANCE
OF 300°C IS SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8 1 Q2 - cm OR
HEAT RESISTANCE OF
300°C S NOT SATISFIED.

0‘91 3 4 5 B

OCCURRENCE Ni CONTENT (at%
OF HILLOCK

FIG.27

ELECTRICAL RESISTIVITY
EXCEEDING 84 €2 « em

NoWwWw Rk 1O

Y CONTENT (at%)

® ELECTRICAL RESISTIVITY
IS 882 - cm OR LESS,
AND HEAT RESISTANCE
OF 300C 1S SATISF!IED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8 4 Q2 - em OR
HEAT RESISTANCE OF
300°C 1S NOT SATISFIED.

O o
0‘91 3 4 5 6
OCCURRENCE Ni CONTENT (at%)

OF HILLOCK




13/19

FI1G.28

Fe CONTENT (at¥%)

X

ELECTRICAL RESISTIVITY
EXCEEDING 84 €2 - cm

@ ELECTRICAL RESISTIVITY
IS 812 - cm OR LESS,
AND HEAT RESISTANCE
OF 300°C 1S SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8 1 €2 - cm OR
HEAT RESISTANCE OF
300°C 1S NOT SATISFIED.

0

@ ELECTRICAL RESISTIVITY
IS 8 &2 - cm OR LESS,
AND HEAT RESISTANCE
OF 300°C IS SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8 122 - em OR
HEAT RESISTANCE OF
300°C 1S NOT SATISFIED.

OCCURRENCE NI CONTENT (at%)
OF HI1LLOCK

o ELECTRICAL RESISTIVITY

EXCEEDING 8t &2 - em

K 5 . X
a0 o
;_-_’ 4
=
o3 X
5
o 2 X
3k

1§

><f‘f
O)('
/8
OCCURRENCE = Ni
OF HILLOCK

CONTENT (at¥%)




Nd CONTENT (at¥%)

o X N
0 YQ 1 2 3 4 5
OCCURRENCE Ag CONTENT (at%)
OF HILLOCK '
6 ELECTRICAL RESISTIVITY
5 EXCEEDING 8 4 €2 - cm
% oo
\_{g 4 .'_.'_.'
}._
& 3
t._
5 2
Q
> 1 B
0 >{t§( 2
0 \Q ] 2 3 4 5 6

14/19

F1G.30

ELECTRICAL RESISTIVITY
EXCEEDING 8. G2 - em

@ ELECTRICAL RESISTIVITY
IS 81 C2 - cm OR LESS,
AND HEAT RESISTANCE
OF 300C 1S SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 84 %2 - cm OR
HEAT RESISTANCE OF
300°C IS NOT SATISFIED.

® ELECTRICAL RESISTIVITY
IS 8162 - em OR LESS,
AND HEAT RES|STANCE
OF 300°C IS SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8 2 2 - cm OR
HEAT RESISTANCE OF
300°C IS NOT SATISFIED.

OCCURRENCE Ag CONTENT (ath)
OF HILLOCK




15719

FI1G.32

ELECTRICAL RESISTIVITY
EXCEEDﬁG Bu Sl - cm @ ELECTRICAL RESISTIVITY

IS 862 - cm OR LESS,
5¢ ' AND HEAT RESISTANCE
OF 300°C IS SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 81 S - on OR
% HEAT RESISTANCE OF
300°C 1S NOT SATISFIED.

Fe CONTENT (at%)

o X
O\Q T2 3 4 5 6

OCCURRENCE Ag CONTENT (atk)

OF HILLOCK

6 ﬁ_ ELECTRICAL RESISTIVITY _

5 b EXCEEDING 8uf2-cm @ ELECTRICAL RESISTIVITY
— IS 8K + cm OR LESS,
o AND HEAT RES|STANCE
<4 OF 300°C IS SATISFIED.
=3 X ELECTRICAL RESISTIVITY
- | EXCEEDS 81 € * cm OR
Z 5 < HEAT RESISTANCE OF
S 300 1S NOT SATISFIED.
S1F

o LW

O‘Q 1 D 3 4 5 6

OCCURRENCE Ag CONTENT (ath)
OF H1LLOCK



16/19

FI1G.34

® ELECTRICAL RESISTIVITY
S 81 G2+ cm OR LESS,
AND HEAT RESISTANCE
OF 300°C IS SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 81 2 - cm OR
HEAT RESISTANCE OF
300°C IS NOT SATISFIED.

@ ELECTRICAL RESISTIVITY
IS 8162 - cm OR LESS,
AND HEAT RESISTANCE
OF 300°C IS SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8 1 €2 - em OR
HEAT RESISTANCE OF
300°C 1S NOT SATISFIED.

6 ELECTRICAL RESISTIVITY
- 5k EXCEEDING 81 S2 + cm
se
R E
i >< X
= :
E o3
=
o
o 2
e
<
o L% g
0 YQ 1 2 3 4 5 6
OCCURRENCE Zn CONTENT (at%)
OF HILLOCK:
6 ELECTRICAL RESISTIVITY
5 | EXCEEDING 8 €2 - cm
% KRX
\-(U/ 4 .'-.'-.'
|._
o 3
|.._
5
S 2
> 1

OCCURRENCE
OF HILLOCK

Zn CONTENT (at%)




17/19

F1G.36

ELECTRICAL RESISTIVITY

EXCEEDING 84262 - cm @ CLECTRICAL RESISTIVITY
IS 82 - cm OR LESS,
AND HEAT RES|STANCE
OF 300°C 1S SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 84 2 - cm OR

X HEAT RESISTANCE OF

300C IS NOT SATISFIED.

Fe CONTENT (at%)

pra
0 \Q 1 2 3 4 5 6

OCCURRENCE Z£n CONTENT (athk)

OF HILLOCK

°F ELECTRICAL RESISTIVITY
o sk s¢ EXCEEDING 81 €2 - cm @ ELECTRICAL RESISTIVITY
= IS 8 €2 - cm OR LESS,
o AND HEAT RESISTANCE
= 4 OF 300°C IS SATISFIED.
=
E 3 > ELECTRICAL RESISTIVITY
= EXCEEDS 82 Q - cm OR
S 5 HEAT RESISTANCE OF
- 300C 1S NOT SATISFIED.
'S B

1 ‘.".'. .'_.

! '.:.! .........................

o/7 1 2 3 4 5 6

OCCURRENCE Zn CONTENT (at%)
OF HILLOCK



18/19

FIG.38

ELECTRICAL RESISTIVITY

I EXCEEDING 84 Q2 - cm @ ELECTRICAL RESISTIVITY
B 51 IS 84+ em OR LESS,
AND HEAT RES|STANCE
OF 300C 1S SAT!SFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8162 - cm OR
HEAT RESISTANCE OF
300°C 1S NOT SATISFIED.

Nd CONTENT (at%)

niiﬁ
vk ‘ .

O\Q 3 4 5 6

OCCURRENCE Cu CONTENT (at%)

OF HILLOCK

O

FIG.39

ELECTRICAL RESISTIVITY

EXCEEDING 814 Q - cm ® ELECTRICAL RESISTIVITY
| IS 84 - em OR LESS,

AND HEAT RES|STANCE

OF 300C IS SATISFIED.

X ELECTRICAL RESISTIVITY
s EXCEEDS 814 €2 - cm OR

. HEAT RESISTANCE OF
N 300°C IS NOT SATISFIED.

) 7

P

™

Y CONTENT (at¥%)
w

1 *ﬁ..-

®

X
0@
OCCURRENCE Cu CONTENT (ath)
OF HILLOCK

0 3 4 5 6



19/19

F1G.40

ELECTRICAL RESISTIVITY
EXCEEDING 8 10 €2 - cm

Fe CONTENT (at%)

@ ELECTRICAL RESISTIVITY
IS 862+ cm OR LESS,
AND HEAT RESISTANCE
OF 300°C 1S SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8 £ S2 - cm OR
HEAT RESISTANCE OF
300°C IS NOT SATISFIED.

5(
0 @1 2 3 4 5

0
OCCURRENCE Cu CONTENT (at%)
OF HILLOCK
FI1G.41

ELECTRICAL RESISTIVITY
EXCEEDING 8 Q2 - cm

Co CONTENT (at%)

@ ELECTRICAL RESISTIVITY
IS 882 - cm OR LESS,
AND HEAT RES|STANCE
OF 300C IS SATISFIED.

X ELECTRICAL RESISTIVITY
EXCEEDS 8 1 2 - cm OR
HEAT RESISTANCE OF
300°C IS NOT SATISFIED.

0

.
0(@1 2 3 4 5

OCCURRENCE Cu CONTENT (at%)
OF HILLOCK




