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7) ABSTRACT

A conductive layer, including a lower layer made of refrac-
tory metal such as chromium, molybdenum, and molybde-
num alloy and an upper layer made of aluminum or alumi-
num alloy, is deposited and patterned to form a gate wire
including a gate line, a gate pad, and a gate electrode on a
substrate. At this time, the upper layer of the gate pad is
removed using a photoresist pattern having different thick-
nesses depending on position as etch mask. A gate insulating
layer, a semiconductor layer, and an ohmic contact layer are
sequentially formed. A conductive material is deposited and
patterned to form a data wire including a data line, a source
electrode, a drain electrode, and a data pad. Next, a passi-
vation layer is deposited and patterned to form contact holes
respectively exposing the drain electrode, the gate pad, and
the data pad. At this time, the contact hole on the gate pad
only exposes the lower layer of the gate pad, and the gate
insulating layer and the passivation layer completely cover
the upper layer of the gate pad. Next, indium tin oxide is
deposited and patterned to form a pixel electrode, a redun-
dant gate pad, and a redundant data pad respectively con-
nected to the pixel electrode, the gate pad, and the data pad.

82 88

i

T
]
]
— |

e

202 201
H—J
22



Patent Application Publication Aug. 4,2005 Sheet 1 of 54 US 2005/0170592 Al

FIG. 1

78 68
A
|®l\“68 5 j
— 66 ] -
J
|m |
— A =
<L
B, ot 7 T
7 26 22
24 : —
- T ]
65
62
76
4 4
X -6 82
% F
bl Jpmig -
Y P 22 —
24 84 A + 26 —
40 ‘ I
65




Patent Application Publication Aug. 4,2005 Sheet 2 of 54

FIG.2

US 2005/0170592 A1

o i
I\K
0
o)
‘_‘\
/ S e
____/
)
NI
g__\- _
=)
L I~
o
——
S
% QLo
og (2
Vo) o
R o
\\_,CD
o
A
S
< ( | ] a2
b A
b
P
v/)// | o2
- u




Patent Application Publication Aug. 4,2005 Sheet 3 of 54 US 2005/0170592 Al

FIG. 34

111}

24

lIIb

(4]

e
o0
»



Patent Application Publication Aug. 4,2005 Sheet 4 of 54 US 2005/0170592 Al

o\
202 201

il

)
10

\
202 201

FIG.3B

/1]

7
\




Patent Application Publication Aug. 4,2005 Sheet 5 of 54 US 2005/0170592 Al

@) L~
™
@) ©
'.\4] o2 _‘/—‘*——/ o2
[, S
o2
o2
a2 11 a2
o
o2

I




Patent Application Publication Aug. 4,2005 Sheet 6 of 54 US 2005/0170592 Al

FIG. 4

]




Patent Application Publication Aug. 4,2005 Sheet 7 of 54 US 2005/0170592 Al

\
202 201

)
10

FIG. 5

112
/
/)
25)2 2\01

202

\

112

[
201

114



Patent Application Publication Aug. 4,2005 Sheet 8 of 54 US 2005/0170592 Al

FIG.64

T{ ) \1216 b )

VB X

[4V]
[ui_—re
e



Patent Application Publication Aug. 4,2005 Sheet 9 of 54 US 2005/0170592 Al

FIG. 6B

o0

-
|
202

201

d




Patent Application Publication Aug. 4,2005 Sheet 10 of 54 US 2005/0170592 Al

FIG. 74
68
7 VIIB'
T
[~ 96 ]—r\}_][j
40
- \ )
! —
I — | 2 22 —
24 B -
i
62~
201202 66
VIIB
F ’
7L N —
~ o
2 26
A : -
65




Patent Application Publication Aug. 4, 2005 Sheet 11 of 54 US 2005/0170592 Al

43)1

L\

202 201
22

[
)
10

FIG. 7B
56
I]
LA
202 201
26

65 66

05

1

62

a
02

|

201 o

i




Patent Application Publication Aug. 4,2005 Sheet 12 of 54 US 2005/0170592 Al
FIG.84
8 8
VIIIB'
]| 68 1‘% |
9‘6
40 X
— _
3 T] .
J % o —
24 /‘/ —
69
/36
4 201 5166
VIIB 20
R
L 7 —t
) 4/_“ /,/ \26 22
40 [/




Patent Application Publication Aug. 4,2005 Sheet 13 of 54 US 2005/0170592 Al

'[‘:)1

L

202 201
22

|
.

o
— T~
0 / 1S
X B
S o | &le
&1 © (];/*—_ o (N
3 B

5]
0 /
40

8 1T 1 O~
_ a2
O
( S
\ S
~ S~ |
- \\§




Patent Application Publication Aug. 4,2005 Sheet 14 of 54 US 2005/0170592 Al

FIG.9

X<

78—

SN
N

LV




US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 15 of 54

oS
e 7] o
VLYY
| N H“.N.N_,Mﬁ%m..w%

Ot 9lAd

ﬁ////// H

)
o~

<t
©



US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 16 of 54

92
—
c¥ 071 102 202

--------------------------------------------------
--------------------------------------------------

7777 h
N ALY

Y N/ A

/w/////w/// /////\/_/////7///4 J 7///‘7//V7////////////////‘
/ . o ) |
28 0% g, 99  g¢ g 99 c

b L OIA



Patent Application Publication Aug. 4,2005 Sheet 17 of 54 US 2005/0170592 Al

FIG. 124

{[IB<—

22

28

XIIC'<—
201
XIIB 202

1]

_e .
24

XIIC=—



Patent Application Publication Aug. 4,2005 Sheet 18 of 54 US 2005/0170592 Al

FIG 128

202 201
22




Patent Application Publication Aug. 4,2005 Sheet 19 of 54 US 2005/0170592 Al

r

|

)
\
202 201

.

FIG. 12C




US 2005/0170592 A1

Patent Application Publication Aug. 4, 2005 Sheet 20 of 54

/ /ﬁ ////////////4 RS

o: | om o: \oﬂm oJ:

VE L OIA



US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 21 of 54

92

s —
102 <0< 01
m

---------------------------------------------------------
--------------------------------------------------------
---------------------------------------------------------
--------------------------------------------------------

------------------------------------------------------------------------
------------------------------------------------------------------------
-----------------------------------------------------------------------

) e \\\\\\

NN \\\\\\\\\\\\\\\\\\\M\\\\\\\\\\ /

NN ///%/%/7//

oHﬁ \ d

0S

gs | 94



Patent Application Publication Aug. 4,2005 Sheet 22 of 54 US 2005/0170592 Al

FIG.14A

XIVB<—

22

62— 62

28




US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 23 of 54

SR AVIN |




US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 24 of 54

e S S
T GAIIIIIIIIII A
NN \\\\\\\\\\\,\\\\\\\\\\\\\\\\\\\/
N,H,Hr\ //// NOUNCION SN N N ~
NN T NSNS
m o “
qa | A4 fm\ 0 L“\ 4 rm\ g

IV L OIA



US 2005/0170592 A1

Patent Application Publication Aug. 4, 2005 Sheet 25 of 54

82

\|\(J

9 (g 102 202

,

A

VG L OlAd

LIS IS 7
NN / NN 0G
4///// O m:(l/////

! | " !
| w “ | “
“ cll “ " "
“ Vv | d LY q



US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 26 of 54

92
N
T02 <202

NONLONIN S NN NS

N

WY O
7//4
V RN

|
f
1
|

51 914

74 “



US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 27 of 54

S 1T—




US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 28 of 54

)

SN AIIN



US 2005/0170592 A1

Patent Application Publication Aug. 4, 2005 Sheet 29 of 54

SV ¢

L \m
%%7%

£S 4!

V4 L 014



Patent Application Publication Aug. 4,2005 Sheet 30 of 54 US 2005/0170592 Al

112

FIG. 178




Patent Application Publication Aug. 4,2005 Sheet 31 of 54 US 2005/0170592 Al

FIG. 184

XVIIB=<—

78—

rj~/~68

NN
NN

XVIIC=—



US 2005/0170592 A1

Patent Application Publication Aug. 4,2005 Sheet 32 of 54

82
P 102

% g2 102 202 o] O€
|

N A

06—

89—

—T

0L A,* 0L mfw mhmon m\‘\ ow u OM mh@ f ovu 1. , omu.

8. o 2L SS ot
€9

81914



Patent Application Publication Aug. 4,2005 Sheet 33 of 54 US 2005/0170592 Al

- G rrrtsrrisstss
:35':ff;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;;I:;:;:;:;:;:;:;:;:;:;:;:;:;:_-:;:;:;:_—:;:;:;:;:;:;:
|
/
P

AL

FIG. 18C

)

7

£

(L % T eyl T

/
=
|
|
30




Patent Application Publication Aug. 4,2005 Sheet 34 of 54 US 2005/0170592 Al

FIG. 19
8 58 78
Fr e
y LJ.J o
[ , 29 =] 40
- AV X S e | |
34 ":“_' T T
. 241K Tt .__fl_ ._E
84" ]
64 L=XX] —
X (<
o
25‘1“E &“—32
32-llz =|[7%°
621 1|76
4 i X
\ 34 4 fa}-66 =
34 I
84 L : =
—e67 |} w0 | P2 i
64 |6f:5 : ’——




Patent Application Publication Aug. 4,2005 Sheet 35 of 54 US 2005/0170592 Al

FIC.20

65 40 26 {0 56 66 3‘0

FIG. 21
347/4 634 .
70 70
f fﬁ /7\\\\\ | %—
I R
3'0 2|4 64 10 30 68
FIG. 22
82 G932 2 g
= ol N




Patent Application Publication Aug. 4,2005 Sheet 36 of 54 US 2005/0170592 Al

FIG.234

v
XXIIIC
XXIIB'~— %2
24| | | |
XXIIIC
XXIp| - XKD’ . ,
b i T=—25
25~
e —
! i
24 26 22

XXIIIB=—



Patent Application Publication Aug. 4,2005 Sheet 37 of 54 US 2005/0170592 Al

FIG.23B

2R

26 10

FIG.23C

fm—
J b
— :
24 10 10
FIG. 23D

25

—F—




Patent Application Publication Aug. 4,2005 Sheet 38 of 54 US 2005/0170592 Al

FIG. 244
R
XXIVC
50 XXIVB' o9 5{}0
1
34— 1
or 1201
XXIVC
X X
XXIVD XXIVD'
(I g1 32
25~ B
=32 - 29
X rz]
24
. ,,.
7 7
26 \\50 <& 50

XXIVB=—



Patent Application Publication Aug. 4,2005 Sheet 39 of 54 US 2005/0170592 Al

FIG.24B
100
l f
B I & C
g 112
: L! 1/14 P
R L / il L S \—}110
[ // :jl\ // \\k
// ﬂ/ | }1 | /
40 26 10 50 30 22
FIG.24C
100
] —
c__ J B C
1/14 D 1/14
/ /1 f\L t’1 // }110
— — \L\\
S S —
4 <4 0 50 30
FIG.24D 100
C ’B C
114 o D 114
/ //ﬂ % / t1 / }110
/ // /, ﬂl\\\ /
N,



Patent Application Publication Aug. 4,2005 Sheet 40 of 54 US 2005/0170592 Al
FIG.254
50 40
= 22
| ‘/’J —— W
A
26 10
FIG. 258
34
30 /_\f — 30 30
D R
! —
24 10
FIG.25C
3#2
30-= e 30




Patent Application Publication Aug. 4,2005 Sheet 41 of 54 US 2005/0170592 Al

FIG. 264
68
/J
= ]
| [ XXVIC
H XXVIB' 2o — | 40
| 20— 182 !
34—1__ :S& [ |
XXVIC
% >:<
XXVID XXVID'
M el | 4
25— [~ X-32
32‘“~-@ X _25
621
24 X X
é 1.66
34—
26 |k 22 o
64 140 40
65 |




Patent Application Publication Aug. 4,2005 Sheet 42 of 54 US 2005/0170592 Al

FIG.26B
55
2R
1 —\
a I‘\) ' \A 'J J
65 40 26 10 56 66 g9
- FIG.e6C
i/3’4 64
/o) 7 — :
IJ IJ ; ) ,J k
30 24 10 30 68
FIG. 26D
62 32
30 -- //‘/_’J:\—{/-//_\_\L

--30




Patent Application Publication Aug. 4,2005 Sheet 43 of 54 US 2005/0170592 Al

FIG.274
78é /638 8
5
I {
” | [ xvie
40 XXVIIB' 22 [ 40
3a-fisa [
24 r —F —
{] M
64 -
- XXVIC
U b
- XXVIID'| | | {XXVIID - B
(AEPSAN |
25— [ X322
i 125
321 X
62+ 1|76
24 4 X 5
J 66 R
34—
INina , =
T 26] |k 22 =
B84 40 40
65 |




Patent Application Publication Aug. 4,2005 Sheet 44 of 54 US 2005/0170592 Al

FIG.27HB

6 22

J,MTI A

| /l \ |\ / A\
N
65 4 26 o 56 66 3‘0
FIG.27C
3474
70 [J/ 70 |
A | N JW
| R A
30 24 6\4 10 30 68
FIG. 27D
6232
/ /—L\__/_\ \ 0
20~ , =30

_

r |

10 25




Patent Application Publication Aug. 4,2005 Sheet 45 of 54 US 2005/0170592 Al

FIG. 28
gg 18
i i
681
- 64 : —
. 85
R4 g \ \ /
34T
- Y
XIXYE '
XXX’*-\ 74 =
84 /|
' 23
26 <>‘/
65
1SN
XXIX 32
62~

32

32

82



Patent Application Publication Aug. 4,2005 Sheet 46 of 54 US 2005/0170592 Al

RE AR PP
'_W_’+,7{ e
R AR
30 1>) 2}6 4{0 0 62 2 30
FIG. .30
34,84 _84
t e p
— A
[N
36 1(/) 24 30
FIG.81




Patent Application Publication Aug. 4,2005 Sheet 47 of 54 US 2005/0170592 Al

XXXIIC' <—

FIG.324
XXXIID XXXIID'
L f
22
gl |
' XXXIIBY
s -/’25
!

XXXIIB’




Patent Application Publication Aug. 4,2005 Sheet 48 of 54 US 2005/0170592 Al

FIG.32B

26 25

FIG.82C
24
[
/ 7T\
/
10
FIG. 32D

10



Patent Application Publication Aug. 4,2005 Sheet 49 of 54 US 2005/0170592 Al

FIG. 334
XYXIID XXXIID'
XXKIIC<— - -
— R4 g K
34— ' \ﬂ
|
XXXIIBA
XXXIIIC<— | ]
25
26 +
-
oomB | [ a2
1 sz
RER




Patent Application Publication Aug. 4,2005 Sheet 50 of 54 US 2005/0170592 Al

FIC.33B

/
L

50 40 .
—
|
)
6

l

1 2 25
FIG.33C
30 34 24
N 7
‘ g N
‘ J
10
FIG. 33D

30
|

10



Patent Application Publication Aug. 4,2005 Sheet 51 of 54 US 2005/0170592 Al

FIG.34A
XXXIVD X)%XIVD’
68—
- 64 | ]
XXIVC 22 g 40 o
L —”4 o .
34—
| \\ )’
XXXIVB} '
XXXIVC' =<
| Leos
26 '
65 K0
e
xxivB|l |32
62

32

32




Patent Application Publication Aug. 4,2005 Sheet 52 of 54 US 2005/0170592 Al

FIG.34B
66 5<3 5(5 85 30 62
ﬁ/#ﬁ#1ﬁ{ WLUQ
/ \ ] 7\ '\\ 1/ \\! \
30 12) 2’1 4(0 g 30 62 2 3
FIG.34C
34
30 i ( 30
\\ — , IE%Xxl [
V)
FIG.34D




Patent Application Publication Aug. 4,2005 Sheet 53 of 54 US 2005/0170592 Al

FIG.354
88
XXXVD XXXVD’
L }
XOVe<, 64 6L -
/ %2 66 40 85
R4 R e
341N '
| \
XXXVB | i
XXXVC’G\ __/
84 / <AL
26 <7‘/
65
! Q\\
XXXVB' 32
62
™32
IREE

82



Patent Application Publication Aug. 4,2005 Sheet 54 of 54 US 2005/0170592 Al

FIG.35B

56 55

ge 66 85 62
| %)I—E =
i —

/ \//\\ \

30 10 26 40 65 30

R
0
o
w—_—
o

FIG. 35C
T 34 84 = -
{ ( 64
(, /Cﬂ‘lf\us\q\
3({ 1é o1 3
FIG. 35D

68




US 2005/0170592 Al

THIN FILM TRANSISTOR ARRAY PANELS FOR A
LIQUID CRYSTAL DISPLAY AND A METHOD FOR
MANUFACTURING THE SAME

BACKGROUND OF THE INVENTION
[0001] (a) Field of the Invention

[0002] The present invention relates to a thin film transis-
tor array panel and a method for manufacturing the same.

[0003] (b) Description of the Related Art

[0004] A liquid crystal display (LCD) is one of the most
popular flat panel displays (FPD). The liquid crystal display
has two panels having electrodes for generating electric
fields and a liquid crystal layer interposed therebetween.

[0005] The transmittance of incident light is controlled by
the intensity of the electric field applied to the liquid crystal
layer.

[0006] In the most widely used liquid crystal display, the
field-generating electrodes are provided at both of the pan-
els, and one of the panels has switching elements such as
thin film transistors.

[0007] In general, a thin film transistor array panel is
manufactured by photolithography using a plurality of pho-
tomasks. Since the photolithography process is expensive,
the number of the photolithography steps needs to be
minimized.

[0008] Inorder to prevent the delay or distortion of signals
applied to wires, materials having a low resistivity, such as
aluminum or aluminum alloy, are generally used. However,
because of the poor contact properties between aluminum or
aluminum alloy and indium tin oxide (ITO), which is used
as a transparent electrode in a pad portion of a liquid crystal
display, the aluminum or aluminum alloy is removed to
prevent the corrosion of aluminum and aluminum alloy and
a different material is then inserted therebetween. Accord-
ingly, the manufacturing process is complicated and pro-
duction costs are increased.

[0009] Also, it is desirable that a data wire transmitting
image signals is made of aluminum or aluminum alloy.
However, since such a data wire is connected to an I'TO pixel
electrode, the data wire is made of material having good
contact properties such as chromium and molybdenum.
Unfortunately, because material such as chromium and
molybdenum has a higher resistivity than aluminum or
aluminum alloy, signals are often delayed or distorted in a
large scale liquid crystal display.

[0010] Also, when combining a completed thin film tran-
sistor panel and a completed color filter panel in the manu-
facturing process, if there are conductive particles between
the two panels, the pixel electrode or the data wire of the thin
film transistor panel and a common electrode of the color
filter panel may be shorted.

SUMMARY OF THE INVENTION

[0011] It is therefore an object of the present invention to
simplify a method for manufacturing a thin film transistor
array panel for a liquid crystal display.

[0012] Tt is another object of the present invention to
provide a method for manufacturing a thin film transistor
array panel for a liquid crystal display having a good contact
structure.

Aug. 4, 2005

[0013] It is still another object of the present invention to
prevent the disconnection and corrosion of wires and to
minimize the delay or distortion of signals in a large scale
liquid crystal display.

[0014] Ttis still yet another object of the present invention
to reduce defects of liquid crystal displays by preventing
conductive particles from shorting two panels.

[0015] These and other objects are provided, according to
the present invention, by forming at least two patterns
through one photolithography process. A photoresist pattern
has different thickness on various positions of an etch mask.
Wires are formed by a conductive layer of aluminum or
aluminum alloy. In this way, a layer of aluminum or alumi-
num alloy only on a pad portion may be removed by the
photoresist pattern. A redundant line of aluminum or alumi-
num alloy may be laid on the layer different from the wire.
A passivation layer may be formed after the wires and a
pixel electrode are formed.

[0016] According to the present invention, a conductive
layer of a multi-layered structure is deposited on an insu-
lating substrate, and then patterned to form a gate wire
including a gate line and a gate electrode connected to the
gate line. A gate insulating layer covering the gate wire and
a semiconductor layer on the gate insulating layer opposite
to the gate electrode are sequentially formed. A data wire
including a data line intersecting the gate line, a source
electrode connected to the data line and neighboring the gate
electrode, and a drain electrode separated from the source
electrode and opposite to the source electrode with respect
to the gate electrode is formed. Next, a passivation layer
covering the data wire is formed, and a pixel electrode
connected to the drain electrode is formed. At this time, the
conductive layer is selectively patterned by partially expos-
ing the lower layer located at the middle portion of its
multi-layered structure.

[0017] Tt is desirable that the gate wire is formed through
one photolithography step using a photoresist pattern having
different thickness depending on positions. The photoresist
pattern may have a first portion having a first thickness, a
second portion having a second thickness larger than the first
portion, and a third portion having a third thickness smaller
than the first thickness.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate an
embodiment of the invention, and, together with the descrip-
tion, serve to explain the principle of the invention.

[0019] FIG. 1 is a layout view of a thin film transistor
array panel for a liquid crystal display according to the first
embodiment of the present invention.

[0020] FIG. 2 is cross-sectional view taken along lines
II-1I" of FIG. 1.

[0021] FIGS. 3A, 6A, 7A, and 8A are layout views of a
thin film transistor array panel according to a first embodi-
ment of the present invention showing manufacturing steps.

[0022] FIGS. 3B, 4, and 5 are cross-sectional views taken
along the line IIIB-IIIB' of FIG. 3A.

[0023] FIG. 6B is a cross-sectional view at the next step
following FIG. 3B taken along the line VIB-VIB' of FIG.
6A.
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[0024] FIG. 7B is a cross-scctional view at the next step
following FIG. 6B taken along the line VIIB-VIIB' of FIG.
7A.

[0025] FIG. 8B is a cross-sectional view in the next step
following FIG. 7B taken along the line VIIIB-VIIIB' of
FIG. 8A.

[0026] FIG. 9 is a layout view of a thin film transistor
array panel for a liquid crystal display according to the
second embodiment of the present invention.

[0027] FIGS. 10 and 11 are cross-sectional views taken
along lines X-X' and XI-XI' of FIG. 9, respectively.

[0028] FIG. 12A is a layout view of the thin film transistor
array panel according to the second embodiment of the
present invention at a first manufacturing step.

[0029] FIGS. 12B and 12C are cross-sectional views
taken along the lines XIIB-XIIB' and XIIC-XIIC' of FIG.
12A.

[0030] FIGS. 13A and 13B are cross-sectional views in
the next step following FIGS. 12B and 12C taken along the
lines XIIB-XIIB' and XIIC-XIIC' of FIG. 12A.

[0031] FIG. 14A is a layout view of thin film transistor
array panel in the next step following FIGS. 13A and 13B.

[0032] FIGS. 14B and 14C are respectively cross-sec-
tional views taken along the lines XIVB-XIVB' and XIVC-
XIVC of FIG. 14A.

[0033] FIGS. 15A, 16A, and 17A are cross-sectional
views in the next step following FIG. 14B taken along the
line XIVB-XIVB' of FIG. 14A.

[0034] FIGS. 15B, 16B, and 17B are cross-sectional
views in the next step following FIG. 14C taken along the
line XIVC-XIVC' of FIG. 14A.

[0035] FIG. 18A is a layout view of a thin film transistor
array panel in the next step following FIGS. 17A and 17B.

[0036] FIGS. 18B and 18C are the cross-sectional views
taken along the lines XVIIIB-XVIIIB' and XVIIIC-XVIIIC'
of FIG. 18A, respectively.

[0037] FIG. 19 is a layout view of a thin film transistor
array panel for a liquid crystal display according to the third
embodiment of the present invention.

[0038] FIGS. 20, 21, and 22 are the cross-sectional view
taken along the lines XX-XX', XXI-XXI', and XXII-XXII'
of FIG. 19, respectively.

[0039] FIGS.23A,24A,26A, and 27A are layout views of
a thin film transistor array panel according to a third embodi-
ment of the present invention showing manufacturing steps.

[0040] FIGS. 23B, 24B and 25A, 26B, and 27B are the
cross-sectional views taken along the lines XXIIIB-XXIIIB',
XXIVB-XXIVB', XXVIB-XXVIB/, and XXVIIB-XXVIIB'
of FIGS. 23A, 24A, 26A, and 27A, respectively.

[0041] FIGS. 23C, 24C and 25B, 26C, and 27C are the
cross-sectional views taken along the lines XXIIIC-XXIIIC!,
XXIVC-XXIVC, XXVIC-XXVIC', and XXVIIC-XXVIIC'
of FIGS. 23A, 24A, 26A, and 27A, respectively.

[0042] FIGS. 23D, 24D and 25C, 26D, and 27D are the
cross-sectional views taken along the lines XXIIID-
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XXIID', XXIVD-XXIVD', XXVID-XXVID', and
XXVIID-XXVIID' of FIGS. 23A, 24A, 26A, and 27A,
respectively.

[0043] FIG. 28 is a layout view of a thin film transistor
array panel for a liquid crystal display according to a fourth
embodiment of the present invention.

[0044] FIGS. 29, 30, and 31 are cross-sectional views
taken along lines XXIX-XXIX', XXX-XXX', and XXXI-
XXXI' of FIG. 28, respectively.

[0045] FIGS. 32A to 35D are cross-sectional views illus-
trating a manufacturing method of the thin film transistor
array panel according to the fourth embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0046] The present invention now will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which preferred embodiments of the invention are
shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein. In the drawings, the thickness
of layers and regions are exaggerated for clarity. Like
numerals refer to like elements throughout. It will be under-
stood that when an element such as a layer, region, or
substrate is referred to as being “on” another element, it can
be directly on the other element or intervening elements may
also be present. In contrast, when an element is referred to
as being “directly on” another element, there are no inter-
vening elements present.

[0047] First, the structure of the thin film transistor panel
for a liquid crystal display (LCD) of the first embodiment
according to the present invention will be described with
reference to FIGS. 1 and 2.

[0048] FIG. 1 is a layout view of a thin film transistor
array panel for a liquid crystal display according to the first
embodiment of the present invention, and FIG. 2 is a
cross-sectional view taken along line II-II' of FIG. 1.

[0049] Gate wires including a lower layer of conductive
material having good contact properties with I'TO, such as
molybdenum (Mo) or molybdenum alloy (Mo alloy), and
chromium (Cr), and an upper layer of conductive material
having a low resistivity, such as aluminum (Al) or aluminum
alloy (Al alloy), are formed on an insulating substrate 10. A
gate wire includes a gate line (or scanning signal line) 22
extending in the horizontal direction in FIG. 1, a gate pad 24
that is connected 1o an end of the gate line 22 and transmits
a scanning signal from an external circuit to the gate line 22,
and a gate electrode 26 that is a part of a thin film transistor.
At this time, the gate pad 24 is only formed of the lower
layer 201.

[0050] A gate insulating layer 30 of silicon-nitride (SiNx)
is formed on and covers the gate wire parts 22, 24, and 26.
The gate insulating layer 30 has a contact hole 74 exposing
the gate pad 24 along with a passivation layer 70, which will
be formed later, and completely covers the upper layer 202
of the gate wires 22 and 26.

[0051] A semiconductor layer 40 such as hydrogenated
amorphous silicon is formed in an island-like shape on the
gate insulating layer 30 of the gate electrode 26. Ohmic
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contact layers 55 and 56 (made of such materials as silicide
or hydrogenated amorphous silicon heavily doped with
impurities like phosphorus) are formed on the semiconduc-
tor layer 40.

[0052] A data wire made of conductive materials such as
Mo or Mo alloy and Cr is formed on the ohmic contact layer
patterns 55 and 56 and the gate insulating layer 30. The data
wire has a data line 62 extending in the vertical direction in
FIG. 1 and defining a pixel along with the gate line 22, a
data pad 68 that is connected to an end of data line 62 and
transmits image signals from an external circuit to the data
line 62, a source electrode 65 of a thin film transistor that is
connected to the data line 62 and is extended on the ohmic
contact layer 55, and a drain electrode 66 of the thin film
transistor that is formed on the ohmic contact layer 56
opposite the source electrode 65 with respect to the gate
electrode 26 and is separated from the source electrode 65.

[0053] A passivation layer 70 is formed on the data wire
parts 62, 65, 66, and 68, and the semiconductor layer 40
which is not covered by the data wire parts 62, 65, 66, and
68. The passivation layer 70 has contact holes 76 and 78
respectively exposing the drain electrode 66 and the data pad
68, and also has (along with the gate insulating layer 30)
another contact hole 74 exposing the lower layer 201 of the
gate pad 24. The passivation layer 70 can be made of an
insulating material such as SiNx, acrylic organic material,
other transparent photo-definable material, or other organic
material.

[0054] The pixel electrode 82, which receives an image
signal and generates an electric field with a common elec-
trode of an upper panel is formed on the passivation layer 70
of the pixel. The pixel electrode 82 is connected to the drain
electrode 66 both physically and electrically through the
contact hole 76, and receives the image signal from the drain
electrode 66. A redundant gate pad 84 and a redundant data
pad 88, respectively connected to the lower layer 201 of the
gate pad 24 and to the data pad 68 through the contact holes
74 and 78, are formed on the passivation layer 70.

[0055] Here, as shown in FIGS. 1 and 2, the pixel
electrode 82 overlaps the gate lines 22 or the data lines 62
to make a storage capacitor. If this configuration does not
generate enough storage capacitance, a storage wire may be
formed with the same layer as the gate wire parts 22, 24, and
26.

[0056] A method for manufacturing a thin film transistor
array panel according to a first embodiment of the present
invention will now be described with reference to the FIGS.
3A to 8B and FIGS. 1 to 2.

[0057] At first, as shown in FIGS. 3A and 3B, a lower
layer 201 of a conductive layer having good contact prop-
erties with I'TO such as chromium, molybdenum, molybde-
num alloy, and titanium, and an upper layer 202 of a
conductive layer having a low resistivity such as aluminum
or aluminum alloy are deposited on a substrate 10 by such
methods as sputtering to a thickness of 500 A to 2,500 A.
Then, gate wire parts including a gate line 22 and a gate
electrode 26, which have the lower layer 201 and the upper
layer 202, and a gate pad 24 made only of the lower layer
201 are formed by dry or wet etching through a photoli-
thography process using a mask.

[0058] The lower layer 201 and the upper layer 202 that
does not correspond to the gate wire parts 22, 24, and 26
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must be all removed, while only the upper layer 202 must be
removed on the portion corresponding to the gate pad 24. To
achieve this, a photoresist pattern including at least three
portions having different thicknesses must be used as etch
mask in the photolithography process. A mask including at
least three regions having different transmittance values may
be used to form the photresist pattern and will be described
with reference to FIGS. 4 and 5.

[0059] Firstly, as shown in FIG. 4, the lower and the upper
layers 201 and 202 are sequentially deposited on the sub-
strate 10, and a photoresist layer is coated on the upper layer
202. Next, the photoresist layer is exposed to light through
a mask including three portions A, B, and C, which have
different transmittance values, and developed to form pho-
toresist pattern portions 112 and 114 that have different
thickness. Here, positive or negative photoresist layers may
be used, and it is desirable that the thickness of the photo-
resist layer is more than 1.9 gm. Also, it is preferable that the
thickness of the first portion 114 is equal to or less than half
of the second portion 112.

[0060] There are many ways to make the thickness of the
photoresist layer different depending on positions. A pattern,
such as a slit or a lattice, or a partly-transparent layer, may
be formed on the C portion of the mask to control the amount
of incident light.

[0061] At this time, it is desirable that the widths and the
intervals of the slit and the lattice are smaller than the
resolution of the exposure device. When using a partly-
transparent layer, the mask including a plurality of thin films
having different transmittance values, or a thin film having
different thickness depending on positions may be used to
control the amount of incident light.

[0062] When the photoresist layer is exposed to light, the
polymers of the photoresist layer are disintegrated by the
light, and the exposing step is finished when the portion of
polymers that is directly exposed to the light are completely
disintegrated. At this time, the polymers of a photoresist
layer, which are exposed through slit patterns or a partly-
transparent layer, are not completely dissolved because the
amount of incident light is less than that of the directly
exposed portion. Hence, the polymers of the photoresist
layer hidden by the opaque portions of the mask are hardly
dissolved at all. The non-disintegrated part 112 of the
photoresist pattern is left after developing the photoresist
layer, and a thinner portion 114 of the photoresist pattern is
left at the part that was exposed to less light than the parts
that received full exposure. However, if the exposure time is
too long, all the polymers of the photoresist layer are
disintegrated. Therefore, such an overexposure should be
avoided.

[0063] The second way to make the thickness of the
photoresist layer different is reflowing. The photoresist layer
is exposed to light through a mask having substantially
transparent portions and substantially opaque portions.
Then, the photoresist layer is developed to form a photore-
sist pattern having portions of zero and non-zero thick-
nesses. The photoresist pattern is allowed to reflow such that
the photoresist flows into the zero thickness portions to form
a photoresist pattern having the thinner portion 114.

[0064] Using these methods, the photoresist pattern hav-
ing different thickness at different positions is obtained.
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[0065] Next, as shown in FIG. 5, the upper layer 202 and
the lower layer 201 are etched using the photoresist patterns
114 and 112. At this time, when the lower 201 and the upper
layer 202 are respectively made of aluminum or aluminum
alloy and chromium, wet etching is desirable.

[0066] The remaining photoresist layer 114 on the upper
layer 202 is then removed by ashing, the upper layer 202 is
etched using the photoresist layer 112 as an etch mask to
form the gate electrode 24 of only the lower layer 201, and
the remaining photoresist layer is removed. Here, it is
preferable that the thickness of the photoresist layer 112 is
about 2,000 A after ashing. At this time, the edge of the
upper layer 202 is tapered to have a sloping angle.

[0067] Next, as shown in FIGS. 6A and 6B, a gate
insulating layer 30, an amorphous silicon semiconductor
layer 40, and a doped amorphous silicon ohmic contact layer
50 are sequentially layered. Then, the semiconductor layer
40 and the ohmic contact layer 50, which are both island
shaped, are formed on top of the gate electrode 26 and the
opposing gate insulating layer 30 using a mask patterning
process.

[0068] Then, as shown in FIGS. 7A and 7B, a conductor
layer such as chromium, aluminum, or aluminum alloy is
deposited by such methods as sputtering and patterned
through a photolithography process using a mask to form a
data wire including a data line 62 intersecting the gate line
22, a source ¢lectrode 65 connected to the data line 62 and
extended over the gate electrode 26, a drain electrode 66
separated from the source electrode 65 and opposite the
source electrode 63 with respect to the gate electrode 22, and
a data pad 68 connected to the end of the data line 62.

[0069] Then, the ohmic contact layer 50 is etched by a
plasma dry etch method using the data wires 62, 65, and 68
as a mask to divide the ohmic contact layer 50 at the center
of the gate electrode 26, and to expose the central portion of
the amorphous silicon layer 40 between the ohmic contact
layers 55 and 56.

[0070] After forming data wire parts 62, 65, 66, and 68, a
passivation layer 70 is coated with an organic insulator, as
shown in FIGS. 8A and 8B. Then, contact holes 74, 76, and
78 respectively exposing the gate pad 24, the drain electrode
66, and the data pad 68 are formed by etching the passivation
layer 70 and the gate insulating layer 30 at the same time
with a third mask. At this time, the upper layer 202 of the
gate wire parts 22 and 26 made of aluminum or aluminum
alloy is completely covered by the gate insulating layer 30,
and only the lower layer 201 of the gate pad 24 is exposed
through the contact hole 74.

[0071] Next, as shown in FIGS. 1 to 2, an ITO layer is
deposited and etched by photolithography using a mask to
form a pixel electrode 82, a redundant gate pad 84 and a
redundant data pad 88 connected to the drain electrode 66,
the gate pad 24 and the data pad 68 through the contact holes
76, 74 and 78, respectively.

[0072] As described above in the first embodiment, with
the use of a photoresist pattern having different thicknesses
depending on positions, contacts between aluminum metals
and ITO is prevented so that the additional step of removing
aluminum or aluminum alloy from the pad portion may be
omitted and the reliability of the pad portion may be
enhanced. Because the upper layer 202 made of aluminum
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alloy is completely covered by the insulating layer 30 and
the passivation layer 70, corrosion of the gate wire may be
prevented.

[0073] Furthermore, by forming the passivation layer 70
made of an organic insulator having a low dielectric con-
stant, even though the pixel electrode 82 and the data line 62
are overlapped, the distortion of signals may be minimized
and the aperture ratio may be increased.

[0074] In the first embodiment, the thin film transistor
array panel is manufactured by a photolithography process
using five photomasks, but a thin film transistor array panel
may be manufactured by a photolithography process using
four photomasks, and this will be described with reference
to FIGS. 9 to 11.

[0075] FIG. 9 is a layout view of a thin film transistor
array panel for a liquid crystal display according to the
second embodiment of the present invention. FIGS. 10 and
11 are the cross-sectional views taken along lines X-X' and
XI-XT of FIG. 9.

[0076] Gate wires including a gate line (or scanning signal
line) 22 and a gate electrode 26, which are made of a lower
layer 201 and an upper layer 202, and a gate pad made only
of the lower layer 201 are formed on an insulating substrate
10, as in the first embodiment. The gate wire further com-
prises a storage electrode 28 formed in parallel with the gate
line 22 and supplied with a voltage such as a common
voltage applied to a common electrode (not shown) on an
upper panel of the liquid crystal display. The storage elec-
trode 28 provides the storage capacitance along with a pixel
electrode 82 that will be described later. The liquid crystal
capacitor includes the pixel electrode 82 and the common
electrode. The storage electrode 28 may not be necessary if
the pixel electrode 82 and the gate line 22 generate sufficient
storage capacitance.

[0077] A gate insulating layer 30 of silicon-nitride (SiNx)
is formed on and covers the gate wire parts 22, 24, 26 and
28.

[0078] A semiconductor pattern 42 and 43 (made of semi-
conductor such as hydrogenated amorphous silicon) is
formed on the gate insulating layer 30. An ohmic contact
layer pattern 55, 56, and 53 (made of such materials as
amorphous silicon heavily doped with impurities like phos-
phorus) is formed on the semiconductor patterns 42 and 43.

[0079] A data wire made of conductive materials such as
Mo or MoW, Cr, Al or Al alloy, and Ta is formed on the
ohmic contact layer patterns 55, 56 and 54. The data wire has
data line parts including a data line 62 extending in the
vertical direction on FIG. 9, a data pad 68 that is connected
to an end of data line 62 and transmits image signals from
an external circuit to the data line 62, and a source electrode
65 of a thin film transistor that is a branch of the data line
62. The data wire also includes a drain electrode 66 of the
thin film transistor on the other side of the gate electrode 26
or the channel part C of a thin film transistor, as well as
separate data line parts 62, 68, 65, and a conductor pattern
63 for a storage capacitor located on the storage electrode
28. When the storage electrode 28 is not provided, neither is
the conductor pattern 63.

[0080] The data wire parts 62, 63, 65, 66, and 68 may have
a multiple-layered structure like the gate wire parts 22, 24,
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26, and 28. Of course, when the data wire has a multiple-
layered structure, it is preferable that one layer is made of a
material having a low resistivity and another is made of a
material having good contacting properties with other mate-
rials.

[0081] The ohmic contact layer patterns 55, 56, and 53
reduce the contact resistance between the semiconductor
patterns 42 and 43 and the corresponding data wire parts 62,
63, 65, 66, and 68, and have the same layout as the data wire
parts 62, 63, 65, 66, and 68. In other words, a first ohmic
contact layer portion 55 under the data line part has the same
shape as the data line parts 62, 68, and 65, a second ohmic
contact layer portion 56 under the drain electrode part has
the same shape as the drain electrode 66, and a third ohmic
contact layer portion 53 under the conductor pattern 63 has
the same shape as the conductor pattern 63 for the storage
capacitor.

[0082] The semiconductor patterns 42 and 43 have the
same layout as the corresponding data wire parts 62, 63, 65,
66, and 68 and the corresponding ohmic contact layer
patterns 55 and 56, and except for the channel part C of the
thin film transistor. Or, more concretely, the semiconductor
portion 43, the conductor pattern 63, and the third ohmic
contact layer portion 53 all have the same shape, but the
semiconductor portion 42 has a shape different from the data
wire and the ohmic contact layer pattern. In other words, the
data line parts 62, 68, and 63, especially the source electrode
65 and the drain electrode 66 are separated from each other
by the channel part C of the thin film transistor and the
portions 55 and 56 of the ohmic contact layer pattern
thereunder are also separated from each other. However the
semiconductor portion 42 is not divided into two pieces so
that it can traverse the channel of a thin film transistor.

[0083] A passivation layer 70 is formed on the data wire
parts 62, 63, 65, 66, and 68. The passivation layer 70 has
contact holes 76, 78, and 72 respectively exposing the drain
electrode 66, the data pad 68, and the conductor pattern 63
for the storage capacitor, and also has (along with the gate
insulating layer 30) another contact hole 74 exposing the
gate pad 24. The passivation layer 70 can be made of an
insulating material such as SiNx, acrylic organic material,
other transparent photo-definable material, or other organic
material.

[0084] The pixel electrode 82 that receives an image
signal and generates an electric field with a common elec-
trode of an upper panel is formed on the passivation layer 70.
The pixel electrode 82 is made of a transparent conductive
material such as indium tin oxide (ITO). The pixel electrode
82 is connected to the drain electrode 66 both physically and
electrically through the contact hole 76, and receives the
image signal from the drain electrode 66. Even though the
aperture ratio is increased when the pixel electrode 82
overlaps the gate lines 22 or the adjacent data lines, these
lines are not required to overlap the pixel electrode. The
pixel electrode 82 is connected to the conductor pattern 63
for the storage capacitor through the contact hole 72 and
transmits the image signal to the conductor pattern 63.

[0085] A redundant gate pad 84 and a redundant data pad
88 are formed on the gate pad 24 and the data pad 68 and are
respectively connected to the gate pad 24 and the data pad
68 through the contact holes 74 and 78. These redundant
pads 84 and 88 are optional as they protect the pads 24 and
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68 from corrosion caused by the ambient air and strengthen
the adhesion between an external circuit and the pads 24 and
68.

[0086] In this embodiment, a transparent ITO layer is used
as an example of the material of the pixel electrode 82, but
an opaque-conductive material may also be used in a reflec-
tive type liquid crystal display.

[0087] A method for manufacturing a thin film transistor
array panel according to an embodiment of the present
invention will now be described with reference to the FIGS.
12A to 18C and FIGS. 9 to 11.

[0088] At first, as shown in FIGS. 12A to 12C, gate wire
parts including a gate line 22, a gate pad 24, a gate electrode
26, and a storage electrode 28 are formed by dry or wet
etching through a photolithography process using a first
mask, as in the first embodiment.

[0089] The gate wire parts 22, 24, 26, and 28 may have a
multiple-layered structure such as a double-layered struc-
ture. Also, in this case, it is desirable that a conductive layer
made of aluminum or aluminum alloy of the gate pad 24 be
removed by using a photoresist pattern having different
thicknesses depending on positions.

[0090] Next, as shown in FIGS. 13A and 13B, a gate
insulating layer 30, a semiconductor layer 40, and an ohmic
contact layer 50 are sequentially deposited to thicknesses of
1,500 A t0 5,000 A, 500 A to 2,000 A, and 300 A to 600 A,
respectively, by such methods as chemical vapor deposition
(CVD). Then, a conductor layer 60, such as a metal, is
deposited to a thickness of 1,500 A to 3,000 A by such
methods as sputtering, and a photoresist layer 110 having a

thickness of 1 um to 2 um is coated on the conductive layer
60.

[0091] Thereafter, the photoresist layer 110 is exposed to
light through a second mask and developed to form photo-
resist patterns 112 and 114 as shown in FIGS. 14B and 14C.
At this time, the first portion 114 of the photoresist pattern
located between a source electrode 63 and a drain electrode
66, i.c., a thin film transistor channel part C as shown in
FIG. 14C, is thinner than the second portion 112 of photo-
resist pattern located over the data wire portion A where a
data wires 62, 63, 65, 66, and 68 will be formed, and the
third portion, the remaining portion of the photoresist pat-
tern located at portion B, is thinner than the first portion. The
third portion may have a thickness determined according to
an etching method. For example, the third portion has
substantially zero thickness when using a wet etch, but the
third portion may have a non-zero thickness when using a
dry etch. At this time, the thickness ratio between the first
portion 114 and the second portion 112 depends on the etch
conditions that will be described later. However, it is pref-
erable that the thickness of the first portion 114 is equal to
or less than half of that of the second portion 112, or for
example, less than 4,000 A

[0092] Next, the photoresist pattern 114 and the layers
thereunder including the conductor layer 60, the ohmic
contact layer 50, and the semiconductor layer 40 are subject
to an etching process. After the etching process, a data wire
and the underlying layers at the data wire part A, and only
the semiconductor layer on the channel part C should
remain. In addition, the three layers 60, 50, and 40 in the
remaining part B are removed in order to expose the gate
insulating layer 30.
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[0093] As shown in FIGS. 15A and 15B, the ohmic
contact layer 50 of the part B is exposed by removing the
conductor layer 60 thereon. At this time, both wet and dry
etch can be used, and it is preferable that the etch is
performed under a condition that the conductor layer 60 is
etched but the photoresist layers 112 and 114 are not etched.
However, due to its etch selectivity, the dry etch method may
also etch the photoresist patterns 112 and 114. In this case,
the first portion 114 may be made thicker than in the wet etch
case so that the conductor layer 60 is not exposed.

[0094] If the conductor layer 60 is made of Mo or MoW
alloy, Al or Al alloy, or Ta, both dry or wet etch methods can
be used. However, if the conductor layer 60 is made of Cr,
wet etch is better because Cr is not easily removed by dry
etching. CeNHO, can be used as a wet etchant for etching a
Cr conductor layer 60. The gas mixture of CF, and HCl or
the mixture of CF, and O, can be used for dry etching a Mo
or MoW conductor layer 60. The mixture of CF, and O,
shows similar etch rate on the photoresist layer and on the
conductor layer 60.

[0095] Referring to FIGS. 15A and 15B, it leaves only the
portions of the conductor 60 under the photoresist portions
112 and 114 at the channel part C and the data wire part A
for the source/drain electrodes and a storage capacitor. And
the remaining portion of the conductor layer 60 at part B is
wholly removed to expose the underlying ohmic contact
layer 50. At this time, the conductor pattern 67 and 63 has
the same layout as the data wire parts 62, 63, 65, 66 and 68
except that the source electrode 65 and the drain electrode 66
are connected to each other. When dry etch is used, the
photoresist layers 112 and 114 are also etched to some
degrees.

[0096] Next, the exposed portions of the ohmic conductor
layer 50 at part B and its underlying semiconductor layer 40
of FIGS. 16A and 16B are removed by dry etching along
with the first portion 114 of the photoresist layer as shown
in FIGS. 16A and 16B. The etch condition should be set to
etch all the photoresist patterns 112 and 114, the ohmic
contact layer 50, and the semiconductor layer 40 (the
semiconductor layer and the ohmic contact layer have
almost the same etch rate), but to leave the gate insulating
layer 30 not etched. It is preferable that the etch rates of the
photoresist patterns 112 and 114 and the semiconductor
layer 40 are almost the same. The gas mixture of SF, and
HClI or the mixture SF and O, may meet such conditions.
When the etch rates of the photoresist patterns 112 and 114
and the semiconductor layer 40 are almost the same, the
thickness of the first portion 114 may be equal to or less than
the sum of the thicknesses of the semiconductor 40 and the
ohmic contact layer 50.

[0097] Then, as shown in FIGS. 16A and 16B, the con-
ductor pattern 67 is exposed by removing the first portion
114 of the channel part C, and the gate insulating layer 30
is exposed by removing the ohmic contact layer 50 and the
semiconductor layer 40 of the part B shown in FIG. 11B. At
the same time, the thickness of the second portion 112 over
the data wire part A is reduced by etching. This step
completes the semiconductor pattern 42 and 43. The refer-
ence numerals 57 and 53 respectively represent the ohmic
contact layer pattern under the conductor patterns 67 and 63
for the source/drain electrodes and the storage capacitor.

[0098] The remaining photoresist layer on the conductor
pattern 67 is then removed by ashing or plasma etching.
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[0099] Next, as shown in 17A and 17B, the conductor
pattern 67 for source/drain electrodes at the channel part C
and the ohmic contact layer pattern 57 for source/drain
electrodes of FIG. 16B are removed by etching. At this time,
it is possible either to etch both the conductor pattern 67 and
the ohmic contact layer 57 by a dry etching method, or to
etch the conductor pattern 67 by a wet etching method and
the ohmic contact layer 57 by a dry etching method. The first
method is preferable when etch conditions have a large etch
selectivity between the conductor pattern 67 and the ohmic
contact layer pattern 57. This is because if the etch selec-
tivity is not large enough, it is hard to detect the end point
of the etch and control the thickness of the semiconductor
pattern 42 around the channel part C. A gas mixture of SF,
and O, can bring such a result. When doing a wet etch and
a dry etch sequentially, the lateral sides of the conductor
pattern 67 exposed to the wet etchant are also etched but
those of the ohmic contact layer pattern 57, which is dry
etched, are hardly etched at all. Thereby, the profile of these
two patterns 67 and 57 makes a step like form. The gas
mixture of CF, and O, may be used for etching the ohmic
contact layer pattern 57 and the semiconductor pattern 42.
The semiconductor pattern 42 may also be formed to have
a uniform thickness by etching with a gas mixture of CF,
and O,. At this time, as shown in FIG. 12B, the thickness of
the semiconductor pattern 42 may be reduced and the second
portion 112 of photoresist pattern is also etched to a certain
thickness. The etch conditions may also be set not to etch the
gate insulating layer 30, and it is preferable to make the
photoresist pattern thick enough not to expose the data wire
parts 62, 63, 65, 66, and 68.

[0100] As a result, the source electrode 65 and the drain
electrode 66 are divided, and the completed data wire parts
62, 63, 65, 66, and 68 and the completed contact layer
pattern 55, 56, and 53 thereunder are obtained.

[0101] Next, the remaining second portion 112 of the
photoresist layer on the data wire (Region A of FIG. 14C)
is removed. However, the second portion 112 may be
removed after removing the conductor pattern 67 for the
source/drain electrodes on the channel part C of FIG. 16B
and before removing the ohmic contact layer pattern 57
under the conductor pattern 67.

[0102] To summarize, this process can be done by using
both wet etching and dry etching in turn, or by using only
dry etching.

[0103] In the former case, the conductor layer of the part
B is first removed by wet etching, and the ohmic contact
layer and the underlying semiconductor layer are removed
by dry etching. At this time, the photoresist layer of the part
C is etched out to a certain thickness, and the part C may
have or may not have any residual photoresist. It mainly
depends on the initial thickness of the photoresist layer of
the part C. When the part C has remaining photoresist, it is
removed by ashing. Finally, the conductor layer of the part
C is wet etched to separate the source and the drain elec-
trodes, and the ohmic contact layer of the part C is removed
by using dry etching.

[0104] In the latter case, the conductor layer, the ohmic
contact layer and the semiconductor layer of the part B are
removed by dry etching. As in the former case, the part C
may have or may not have residual photoresist, and the
residual photoresist is removed by ashing when the part C
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has residual photoresist. Finally, the conductor layer of the
part C is dry etched to separate the source electrode and the
drain electrode, and the ohmic contact layer of the part C is
removed by dry etching.

[0105] Also, if the data wire is etched, the semiconductor
pattern, the contact layer pattern, and the data wire may be
completed with a single step. That is to say, it is desirable
that the photoresist pattern 114 of the part C and the
underlying contact layer 50 are dry etched, and the portion
of the photoresist pattern 112 of the part A is dry etched
during the dry etching of the conductor layer, the ohmic
contact layer, and the semiconductor layer of part B.

[0106] Since the latter process uses only one type of
etching method, it is simpler although it is hard to control
proper etching conditions. On the other hand, the former
process may achieve proper etching condition, but it is a
more complicated process.

[0107] After forming data wire parts 62, 63, 65, 66, and 68
by the above steps, a passivation layer 70 having the
thickness of over 2,000 A is formed by CVD of SiNx or by
spin coating of organic insulator, as shown in FIG. 18A to
FIG. 18C. Then, contact holes 76, 74, 78, and 72 respec-
tively exposing the drain electrode 66, the gate pad 24, the
data pad 68, and the conductor pattern 63 for the storage
capacitor are formed by etching the passivation layer 70 and
the gate insulating layer 30 at the same time by using a third
mask.

[0108] Next, as shown in FIGS. 9 to 11, an ITO layer is
deposited to a thickness of 400 A to 500 A, and etched by
using a fourth mask to form a pixel electrode 82, a redundant
gate pad 84, and a redundant data pad 88.

[0109] As described above, the second embodiment is
forming the data wires 62, 63, 65, 66, and 68, the ohmic
contact patterns 55, 56, and 53, and the semiconductor
patterns 42 and 43 by using one mask. Furthermore, by
separating the source electrode 65 and the drain electrode 66
in this process, the second embodiment can achieve the
structure of the first embodiment in a much simpler process.

[0110] A third embodiment-according to the present
invention, in order to simplify a manufacturing process for
a thin film transistor panel for LCD, exposes a gate pad
portion when forming a semiconductor layer by using a
photoresist layer of different thickness, and lays a redundant
data line made of metal having a low resistivity.

[0111] FIG. 19 is a layout view of a thin film transistor
array panel for a liquid crystal display according to the third
embodiment of the present invention, and FIGS. 20, 21, and
22 are the cross-sectional views taken along the lines
XX-XX', XXI-XXI' and XXII-XXII' of FIG. 19, respec-
tively.

[0112] Asshown in FIGS. 19 to 22, gate wire parts 22,24,
and 26, and a redundant data line 25 extending in a vertical
direction, which are all made of aluminum or aluminum
alloy are formed on an insulating substrate 10. Furthermore,
the gate wire parts 22, 24, and 26, and the redundant data
line 25 may also be made of metals such as chromium,
molybdenum, and molybdenum alloy.

[0113] A gate insulating layer pattern 30 of silicon-nitride
(SiNx) is formed on the gate wire parts 22, 24, 26, and the
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redundant data line 25. The gate insulating layer pattern 30
has contact holes 34 and 32 exposing the gate pad 24 and the
redundant data line 25.

[0114] A semiconductor layer 40 and ohmic contact layers
55 and 56 are formed on the gate insulating layer 30 of the
gate electrode 26 as in the first embodiment.

[0115] Data wire parts 62, 65, 66, and 68 are formed on the
ohmic contact layer patterns 55 and 56, and the gate insu-
lating layer 30. Here, the data line 62 overlaps the redundant
data line 25 and is connected to the redundant data line 25
through the contact hole 32. A first redundant gate pad 64 is
formed on the same layer as the data wire 62, 65, 66, and 68,
is connected to the gate pad 24 through the contact hole 34,
and completely covers the contact hole 34.

[0116] A passivation layer 70 is formed on the data wire
parts 62, 63, 66, 68, the ssmiconductor layer 40 not covered
by the data wire parts 62, 65, 66, and 68, and the first
redundant gate pad 64. The passivation layer 70 has contact
holes 76, 74, and 78 respectively exposing the drain elec-
trode 66, the first redundant gate pad 64, and the data pad 68.

[0117] The pixel electrode 82 is formed on the passivation
layer 70 of the pixel. The pixel electrode 82 is connected to
the drain electrode 66 through the contact hole 76, and a
redundant gate pad 84 and a redundant data pad 88 are
respectively connected to the first redundant gate pad 24 and
the data pad 68 through the contact holes 74 and 78 that are
formed in the passivation layer 70.

[0118] A method for manufacturing a thin film transistor
array panel according to a third embodiment of the present
invention will now be described with reference to the FIGS.
23A to 27B and FIGS. 19 to 22.

[0119] FIGS. 23A, 24A, 26A, and 27A are layout views of
a thin film transistor array panel according to the third
embodiment of the present invention showing the manufac-
turing steps. FIGS. 23B, 24B and 25A, 26B, and 27B are
cross-sectional views taken along lines XXIIIB-XXIIIB!,
XXIVB-XXIVB', XXVIB-XXVIB', and XXVIIB-XXVIIB'
of FIGS. 23A, 24A, 26A, and 27A, respectively.

[0120] Furthermore, FIGS. 23C, 24C and 25B, 26C, and
27C are cross-sectional views taken along lines XXIIIC-
XXIIC!, XXIVC-XXIVC', XXVIC-XXVIC', and XXVIIC-
XXVIIC' of FIGS. 23A, 24A, 26A, and 27A, respectively.
Additionally FIGS. 23D, 24D and 25C, 26D, and 27D are
cross-sectional views taken along lines XXIID-XXIIID',
XXIVD-XXIVD', XXVID-XXVID', and XXVIID-XX-
VIID' of FIGS. 23A, 24A, 26A, and 27A, respectively.

[0121] At first, as shown in FIGS. 12A to 12C, a conduc-
tive material is deposited and gate wire parts, including a
gate line 22, a gate pad 24, and a gate electrode 26, and a
redundant data line 25 are formed by dry or wet etching
through a photolithography step using a first mask. The gate
wire parts 22, 24, and 26, and the redundant data line 25 may
be made of aluminum or aluminum alloy, and may also have
amulti-layered structure including chromium, molybdenum,
or molybdenum alloy.

[0122] Next, as shown in FIGS. 24A, and 25A to 25C, a
gate insulating layer 30, a semiconductor layer 40, and an
ohmic contact layer 50 are respectively deposited sequen-
tially by such methods as chemical vapor deposition (CVD),
and are sequentially patterned through a photolithography
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step using a second mask to form a gate insulating layer
pattern having contact holes 34 and 32 exposing the gate pad
24 and the redundant data line 25. The semiconductor layer
pattern 40 and an ohmic contact layer pattern 50, which both
have an island-like shape, are located over the gate electrode
26. At this time, the gate insulating layer 30, the semicon-
ductor layer 40 and the ohmic contact layer 50 must be all
removed to form contact holes 32 and 34, and the semicon-
ductor layer 40 and the ohmic contact layer 50 on the
portions excluding the gate electrode 26 must be removed to
form the semiconductor layer and the ohmic contact layer
patterns 40 and 50 having an island-like shape. To obtain this
object, as in the above embodiment, a photoresist pattern
including at least three portions having different thickness
must be used as etch mask, and a mask including at least
three regions having these different transmittance values
must be used to form such a photoresist pattern.

[0123] First, as shown in FIGS. 24B, 24C, and 24D, a
positive photoresist layer 110 having a thickness of 1 um to
2 um is coated on the ohmic contact layer 50, exposed to
light through a second mask, and developed to form pho-
toresist patterns 112 and 114, which have different thick-
nesses indicated as t1 and t2, respectively. At this time, it is
preferable that the transmittances of the regions of the mask
100 corresponding to portions A, C, and B are in the ranges
of 0-3%, 20-60% (more preferably 25-40%), and more than
90%. A thick reference line D represents the thickness of the
photoresist patterns 112 and 114. Here, the portion B may be
of substantially zero thickness, but may also have a non-zero
thickness. It is preferable that the thickness of the first
portion 114 and the second portion 112 are respectively in
the range of 2,000-4,000 A (more preferably 3,000-4,000 A)
and more than 1 ym. At this time, the thickness between the
first portion 114 and the second portion 112 depends on the
etch condition and on the etch method, which will be
described later, as well as the thicknesses of the triple layers
30, 40, and 50. The transmittances of the portions A, B, and
C may be different when a negative photoresist layer is used.
Next, the underlying layers including the gate insulating
layer 30, the ohmic contact layer 50, and the semiconductor
layer 40 are etched by using the photoresist pattern 112 and
114. Then, the gate insulating pattern 30, the semiconductor
layer 40, and the ohmic contact layer 50 can be formed.

[0124] Thus, in the third embodiment, the semiconductor
pattern 40 and the ohmic contact layer pattern 50 are formed
along with the gate insulating layer pattern 30 in one
photolithography step using a photoresist pattern including
at least three portions having different thickness. This sim-
plifies the manufacturing steps.

[0125] At this time, it is preferable that the semiconductor
pattern 40 is extended on the portions where it will intersect
data line 62, which will be formed later, to prevent the

disconnection of the data line 62 due to the step of the gate
line 22.

[0126] As shown in FIGS. 26A to 26D, a conductive layer
of metal such as molybdenum (Mo), MoW alloy layer, or
chromium is deposited and patterned to form a data wire
including a data line 62, a source electrode 65, a drain
electrode 66, and a data pad 68, as well as a first redundant
gate pad 64 by photolithography using a third mask. At this
time, it is desirable that the first redundant gate pad 64
completely cover the contact hole 34.
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[0127] Next, the amorphous silicon layer 50, that is not
covered by the data wire 62, 65, 66, and 68, is etched out to
form ohmic contact layers 55 and 56 and to expose the
semiconductor pattern 40 between the ohmic contact layer
patterns 55 and 56.

[0128] Next, as shown in FIGS. 27A to 27D, a passivation
layer 70 of an organic insulator is formed by a spin coating,
and is patterned to form contact holes 76, 74, and 78
respectively exposing the drain electrode 66, the first redun-
dant gate pad 64, and the data pad 68, through a photoli-
thography step using a fourth mask.

[0129] Next, as shown in FIGS. 19 to 22, an ITO layer is
deposited and etched through a photolithography step using
a fifth mask to form a pixel electrode 82, a second redundant
gate pad 84, and a redundant data pad 88 respectively
connecting to the drain electrode 66, a first redundant gate
pad 64, and a data pad 68. At this time, the pixel electrode
82 overlaps the previous gate line 22 to make a storage
capacitor. If the storage capacitance is not enough, a storage
line may be added on the same layer as the gate line 22 to
increase the storage capacitance.

[0130] In the third embodiment, by forming: a passivation
layer 70 of an organic insulator with a low dielectric
constant, even though the pixel electrode 82, and the data
line 62, or the redundant data line 25 are overlapped, the
distortion of signals may be minimized while increasing the
aperture ratio.

[0131] Furthermore, by preventing contact between the
aluminum or aluminum alloy of the gate pad 24 and the ITO
of the second redundant gate pad 84 by using the first
redundant gate pad 64, the gate wire made of a metal having
a low resisitivity such as aluminum or aluminum alloy may
be formed when the first redundant gate pad 64 is formed of
a material having good contact properties.

[0132] Also, by forming the redundant data line 25 of a
metal having a low resisitivity such as aluminum or alumi-
num alloy, the delay of signals may be minimized in large
scale LCDs.

[0133] On the other hand, a pixel electrode may be formed
before forming a passivation layer, and this will now be
described with reference to drawings.

[0134] FIG. 28 is a layout view of a thin film transistor
array panel for a liquid crystal display according to the
fourth embodiment of the present invention, and FIGS. 29,
30, and 31 are cross-sectional views taken along line XXIX-
XXIX', XXX-XXX!, and XXXI-XXXT' of FIG. 28, respec-
tively.

[0135] Most of the structure according to the fourth
embodiment is similar to the third embodiment.

[0136] However, a pixel electrode 82 of transparent con-
ductive material such as ITO is formed on a gate insulating
layer 30 of the pixel enclosed by a gate line 22 and a data
line 62, and is connected to the drain clectrode 66. A
supporting data line 85 is formed on the data line 62
intersecting the gate line 22, and a second redundant gate
pad 84 and a redundant data pad 88 are formed on the first
redundant gate pad 24 and the data pad 68. The supporting
data line 85 prevents the data line 62 from disconnecting due
to the steps of the gate line 22.
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[0137] A passivation layer 70 of silicon nitride or silicon
oxide is formed on the entire insulating substrate 10. The
passivation layer 70 has an opening 72 exposing the greater
part of the pixel electrode 82, and has openings 74 and 78
respectively exposing the second redundant gate pad 84 and
the data pad 68.

[0138] A method for manufacturing a thin film transistor
array panel according to the fourth embodiment of the
present invention will now be described with reference to
the FIGS. 28 to 31 and FIGS. 32A to 35D.

[0139] FIGS. 32A to 35D are cross-sectional views illus-
trating the method for manufacturing the thin film transistor
array panel according to the fourth embodiment of the
present invention.

[0140] As shown in FIGS. 32A to 34D, gate wire parts 22,
24, and 26, a redundant data line 25, a gate insulating layer
pattern 30 having contact holes 32 and 34, a semiconductor
pattern 40, ohmic contact layer patterns 55 and 56, data wire
parts 62, 65, 66, and 68, and a first redundant gate pad 64 are
formed on an insulating substrate 10, as in the third embodi-
ment.

[0141] Next, as shown in FIGS. 35A to 35D, an ITO layer
is deposited and etched through a photolithography step
using a mask to form a pixel electrode 82 connected to the
drain electrode 66, and to form a second redundant gate pad
84 and a redundant data pad 88 covering the first redundant
gate pad 64 and the data pad 68.

[0142] Finally, as shown in FIGS. 28 to 31, a passivation
layer 70 of silicon-nitride (SiNx) or silicon-oxide (SiOx) is
formed and patterned to form opening 72 and contact holes
74 and 78 that respectively expose the second redundant
gate pad 84 and the redundant data pad 88 through a
photolithography step using a mask.

[0143] In the present invention, patterning at least two
layers through one photolithography step and forming a gate
wire of a single-layered structure simplify the manufacturing
process of a thin film transistor panel for a liquid crystal
display, and minimize manufacturing costs. Also, a pad
portion of conductive material having good contact proper-
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ties and a wire of aluminum and aluminum alloy make a
reliable pad portion and minimize the delay and distortion of
signals in a large scale LCD. Covering the wire with the gate
insulating layer and the passivation layer prevents corrosion
of a wire made of aluminum or aluminum alloy. The
passivation layer as the upper most layer prevents a possible
short between the data line or the pixel electrode and a
common electrode of the upper panel due to conductive
particles. Additionally, a supporting portion at the intersec-
tion of the gate line and the redundant data line prevents the
data line from disconnecting.

[0144] In the drawings and specification, typical preferred
embodiments of the present invention are disclosed.
Although specific terms are employed, they are used in a
generic and descriptive sense only and not for purposes of
limitation, the scope of the invention being set forth in the
following claims.

1-49. (canceled)
50. A method for manufacturing a thin film array panel,
comprising steps of:

forming a gate line on a substrate;

sequentially forming a first insulating layer, a semicon-
ductor layer and an ohmic contact layer;

simultaneously etching the ohmic contact layer, the semi-
conductor layer and the first insulating layer to form an
ohmic contact pattern, a semiconductor pattern, and a
gate insulation pattern,

forming a data line and a drain electrode connected to the
data line on the ohmic contact layer;

removing a portion of the ohmic contact layer pattern not
covered by the data line and the drain electrode;

forming a second insulating layer on the data line and the
drain electrode; and

forming a pixel electrode electrically connected to the
drain electrode.
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