AR O D 0 00 R
US 20050270452A1
a9 United States

a» Patent Application Publication o) Pub. No.: US 2005/0270452 A1

Ahn et al, (43) Pub. Date: Dec. 8, 2005
(54) LIQUID CRYSTAL DISPLAY DEVICE AND Publication Classification
METHOD OF FABRICATING SAME
(51) Int. CL7 ooovvvrer e ssseisssnsssssnsnns GO2F 1/1335
(76) Inventors: Byung Chul Ahn, Anyang-si (KR); Tae (52) US. Cl oo 349/114
Yong Jung, Gumi-si (KR); Ji No Lee,
Goyang-si (KR); Hee Young Kwack, (7) ABSTRACT
Seoul (KR) A liquid crystal display device is provided that comprises a
gate line; a first insulating film on the gate line; a data line
Correspondence Address: crossing the gate line to define a pixel region, the pixel
MCKENNA LONG & ALDRIDGE LLP region having a transmissive area and a reflective area; a thin
1900 K STREET, NW film transistor connected to the gate line and the data line; a
WASHINGTON, DC 20006 (US) pixel electrode formed in the pixel region ; a second insu-
lating film on the thin film transistor; a storage capacitor
(21) Appl. No.: 11/142,315 including a storage upper electrode overlapping the gate
line; a transmission hole exposing at least a portion of the
posimg p
(22) Filed: Jun. 2, 2005 pixel electrode, and a reflective electrode formed in the
reflective area of the pixel region, the reflective electrode
(30) Foreign Application Priority Data connecting the pixel electrode with thin film transistor and
the storage upper electrode, wherein the gate line and the
Jun. 5, 2004 (KR) coornveverrrircreccreceirnones 2004-041141 pixel electrode include a first transparent conductive layer.
122 T '
L/
7
nh=awasnmiiiaay E T 100128
A/ {"T—T"'— \ l/ I 4 |/ f_i_l_ 1 } | 1 O 3>
152/__ N | \s P % P - \‘_/’ : z u
/,- ~ 4 AN P r~
1154 | }12% ,/ Simiint lm
Ul L 0l
10T bt /s | |, At
118 / i |
103/—~\\_.<,')12/ ’768
M Lg A0 K- 148
104~ M| :Vﬂ_\‘ '\ ) ) 7_,’|_\\‘
~Hrat N ~ b=
./f /||| 110 T Al |
= H s L] WA
[ <+ L 2EY (N Iy RS
’ T T s S s 7
I Y - i A an!
\ /l \ = ? \ / N —
- —/.—5~T—/ \\\ /f—\\| PN —7,-5-\—, \\‘ %\_‘102
- %&. A N DN
[ I
L= =
v v
10— T
138 ~- 140
103 ™




09 —

US 2005/0270452 A1

0}9) AN

<r
<r
o
<
—(
~—
-
LD
—
wn
w;
=
=
o
s
>
Q0
a
=
=
= VG —~—
2
—
=)
=
-
=
=
£
]
=
2
=N
="
<
N
=
W
~—
=
==

_A<m_m< m_>_HOm._n_m_m+T<mm< JAIS w__\,,_mz<m._.v_n V3adyv JAILDT 1434 \ / VA
/\
' foo
d
14V d3Lvi3ay

1Ol

A
w0
2




Patent Application Publication Dec. 8,2005 Sheet 2 of 44 US 2005/0270452 Al

Al

2

=

FIG.2A

RELATED ART

§_/©




Patent Application Publication Dec. 8,2005 Sheet 3 of 44 US 2005/0270452 Al

<t
\EO

FIG.2B

RELATED ART

+ 14\

T




Patent Application Publication Dec. 8, 2005 Sheet 4 of 44

FIG.2C

RELATED ART

AN
o QA
)

US 2005/0270452 A1

QY

(o)
-

i




Patent Application Publication Dec. 8,2005 Sheet 5 of 44 US 2005/0270452 Al

i

<

FIG.2D

RELATED ART

gde




Patent Application Publication Dec. 8,2005 Sheet 6 of 44 US 2005/0270452 Al

0 O

30

FIG.2E
RELATED ART




Patent Application Publication Dec. 8,2005 Sheet 7 of 44 US 2005/0270452 Al

i

FIG.2F
RELATED ART

de)




US 2005/0270452 A1

A0)%

—1 10|

D8 LI

€ 0l

- = >
Al
hY — AY
-r o — " }
= 201 — > L .
Wm /_ ~I|,_|<\|
z L - 1t
9 == J 0Lt 2
=] - 1
< 8t L~ R / Tro+
2 . 80 H €01
,\ —
£ 0l 101
B iy \ | H_G11
= | /
=
= _ = = -2 1L
.m mo—. 4_ /_p t t
m wN —‘AFO—( «I\“\“Id\l /.—u\\ I.\Tlﬂc[P
= _
) ogL | _ v
E :
=2 LY
=



US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 9 of 44

8E L 821
AT N AT I A
/ N / N
v ~| €0l 1Ot v~ 0l Lol
/7 _ L/ :
vyl —~ vyl —~
Ot |~k N b | k= N |
051 — 0SlL —
ov 1
021
FAV) GLL
I ~ ' A
/ N ~ ]
2l —~ €0l 10l 22l ¥LL 9Ll
Y\ / _ ] /

T<m_m< m_>_h0m._n_mmv_l

V3dyv
JAISSINSNVYYL

v Ol

vT V3adVv IAILOF 1434 v_




Patent Application Publication Dec. 8, 2005 Sheet 10 of 44 US 2005/0270452 Al

S I W
L S
e
= - \\
| \\
) \\\ ‘ -
| , .
| ] F 5/.£ 5

138

FIG.5A



Patent Application Publication Dec. 8, 2005 Sheet 11 of 44 US 2005/0270452 Al

1~ 142

I
I~ 142

v

FIG.5B
YA ,WW JAAAAAAALLN
16 103
7
118
A— 142
I IV




Patent Application Publication Dec. 8,2005 Sheet 12 of 44 US 2005/0270452 Al

i //g
A
I =
- —

T N 5\2\

ﬂ \g\»\\.@]g_ &

115~

104~
I =
v
<

138 N

FIG.6A



US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 13 of 44

8¢ | 8cl
AT A AT 1L A Jil§
/ N 7/ N
cr 1L~ €Ol LOL vl —~ €0L 101
)/ ) /[
vy~ ] vy~ \ A AAINA|
N\ [ N\ [
I cOl Sl 8l SLI 801
\// \\__ \\/ \\/ \/
oL~ €0l LOL 22k L1 9Lt €0l Ot SLLOLL #LL €0F LOLOLE ¥OI
L/ ] / \ \ ) /) J
vl —~t \Z AN \ A7
, +
\F [ F +\1/+\+ 7 +\.IA+++++N++

d9 Old




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 14 of 44

9e| 8z 1
AT _
\\// .DH E \\/ E
2L~ €0L 1O A €0L 1Ol
]/ . )/ ~
b —~F I b1 —F I
soL ~L SOl
101 L\ fr= 201 ~Et [ T
60 — / + + + 4+ + 4+ 4+ o+ 601 — + + + + 4+ o+ o+ o+ %
//ﬂﬂ///ﬂ///////ﬁ% T TR
612 —~ 612 —
A= AT _
I A gLl 801 I
™\ N\ N\
7 AN AY N\
vl ~ mod_ F\S 84 F\S m,OJF F\E
vl —~r \ ) 0000 X2
SOL e T —
20l Sl . e
mo —. e >\ \ U T N W VR S \.l/r FFFFFFFFFFFF \‘/_v FFFFFF |
////////////////////////////////////////////////////////////M//////A//////////A/@

6lc+ d . . \|




US 2005/0270452 A1

1 cOl 8L 801
N AN\ AN
7~ AR 7N
el —~ €0l 10t €0L 101 €0l 101
)/ )/ )/
Ty ez 7277222277227 7227772722 ez
mo_./iJ, e o e
NO_‘)@ T + F ¥ F ++l++ FF 1+ 1+ 1 1 1 1 + 1 FFE \Aﬂ+ F ¥ F ¥ ¥ +\»”|Ll.ﬂ

60} —

A RN

vozz / (.

(
v0cg g0¢e

/\

0ce

g/ 9ld

Patent Application Publication Dec. 8, 2005 Sheet 15 of 44




=
g oc| 8z 1
[—
Py 7 N 7 ~
g 2vl — €01 1Ot v~ €0l IOl
N ) [/ | )/
5 vk 0777777777777 prL—~F 272222227
A\ [/ N\ [
cOl SLL 8Ll Gl 80|
I A\ ~ P’ A A I
7 N e 7N 7% 7N\
v~ €0L 1OL 22l PhL Okl colL 101 ZLLOLL 1L €01 LOLOLL +O!
Yy / _ | / Y/ Yoy ) Y /] J
vl —~r o A Y| \t
\ +
VF [ F + \I/+ 7 1 \Iﬁ+ T S

)
(
V0ce

d0ce

/\

Oce

Q4 9l

Patent Application Publication Dec. 8, 2005 Sheet 16 of 44




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 17 of 44

A AT I N il
/ AN / ~N
2y L — moJr _‘\or vl —~ moJF F\or
vk Yz vk~ iz
N\ [ N\ [
cCOl Sl 811 Gt 801
I I A A AL A I
v — €0l 0L 22 L 9L oL 10 ZLLOLL PLE €0L LOLOLL YOI
Yy / , / ./ oy ) Y/ J
vl —~F \
N\

dsz 9lid




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 18 of 44

8c | 821
AT N Al I A I
V4 ~N V4 N
vl —} oL 1OL L —~ €0l 1Ol
Yy / Yy /
b L~ \GAAAIAAAAAAY | by L~ o
N\ ) [
I cOl SLi 811 SLL 801 I
\\// \\__ \\// \\// \\//
vl —~ €0L LOL 221 vLL 9Ll €0l 10l ZLLOLL ¥LL €01 LOLOLL t+Ol
./ , | / )/ Yoy ) Y /] ]
by —~ / \

424914




Patent Application Publication Dec. 8,2005 Sheet 19 of 44 US 2005/0270452 Al

128

Al

122

FIG.8A



US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 20 of 44

gct 8g |
AT o Al I ' I
/ ~N / N
v~ ol 101 v —+ €0l 101
Y [/ Y/
byl — \GAAAAAAAAIA)] byl —f \ A IAIAIA
Op | —~&— —— 9b | ~b—— —
cOl Sl 8lLL SLL 801
I \// \\__ \\/ \\/ \\/ I
vl —+ moJr r\o_ N_S i\v w: modr F\S N;E:,P J: mﬂv Fv:o_: qo\v
byl ~ E m m<\\\\\\\\\\\\\.\\\\\\\\\\\\\\\\\\\\ E
\ + ++ + + + +~+ +

s




US 2005/0270452 A1

Dec. 8, 2005 Sheet 21 of 44

Patent Application Publication

T~— €0

~ 45101

Al

€0l~—

gz1{ oLk

_ T | _ _ —
= = - ==~ L=< \m/z = W/z =~
h i “ 1 T T M T n T
NO—- ™~ // | ~ = — £ /l\\\ //l\\\ //,|\~ > — L
AT~ .~ U=~ 77Nl ArTs 7T~
A L x—y N
I AT~ +— u / ]
N \\ ) AYERN / N\ / M \\I.
Ry — P > 1
\\T. 1 _P_| I\\\ \ Ay l/_|
=il s OvE /=
Z N 1
N 7 A 7
/ ol \ 1
gy~ |l ) TN oL
N ) ~ L~ / N /
~ 44 -~ 11
+7T0 7 ™\ 80+ \ TR~ €01L
/
1 17 0L / I L1014
TR 7 ™\ , oclL t-TH
Ira / | / \ —~SLI
\ / / \ !
N L]~ \ /
~ 11 ~ 14
| _ .\ — LY ~\ l/ T \\ A — AN ~\ N
T — $ — — +— +
u T{\I \ /N TL
- < _.|‘|l|.\ ~a ~L- -~ —|l||[|\
1

0L~ _

b

(s

V6 Ol



US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 22 of 44

Al

cv | —

vyl —~
oF | —
oS —

cv L —

v L —~
ot | —
051 —




€0l

AL Al

US 2005/0270452 A1

1] L_——
] I |
7 < ral Ry \\l/: —— — 7117~
yi AY -~ 4 N y: \ -~
M T I t m_— L Y  — 1 t
n.m NO—‘) //...\ = — £ ,/I.\ //l\\ //.1\ / — =
e, A v N P < v < - -~
o AN \ L 2 \ \
MIL. \_ \_ b T T r \“ t } [} f
ATERN \ / / /
m 7:7(“\‘H7f/.1\ f\ I e \\Y: (.“ — | > .lmH
7% = AW y L= N
] g N ] ~NH- \ A a1 ]
“ o == S T S g
— ZT—N \ 7z 11K
N 7 / 7
z || PN o
- wv—- ./ / N \\ \ 7 p)
o5 1} . Al
g M Hit- gor /(|1
=8 ¥ N } b1
= ’ g ! ) \n\ AN 11 €0
\ , ! / 4 \ | Vw_‘v
A B 901 \ TR 1oL
-H T ozt | }-H
\
4 AN ‘ AN | H-se
~ \\\ /.l\\ \ ~ .x\
ﬁ\l/ 2 \MW/; \”/, N i
X t—y t — — —y }
// m|[.ﬁ \ /N m|(|\|
~i_ | ~ __ ~ L.~ Nl |
8] 8!

, VOl 9|4

Patent Application Publication



US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 24 of 44

8t L 8cl
_.>H \/ E _H_.._” \/
vl —~ €oL 0L vl —~ €oL oL
) /[ )/

b |~ % . byl —~f % /
0S5 — oS+ -

ovl octL
0zl 901
cOl SLL 8Ll GLL 801
I A ' A A~ A A '
7 < = i / N\ 7 N 7 N\
vl — €01l LOL 221 ¥LL 9Ll IOl €01 ZLLOLL ¥LL €0L LOLOLL ¥OL
Y / , ] / / ) \ ) Yy /] J

+
+\,+++++N++

T<mm< m_>_.r0m._n_m_m+ V3gv
IAISSINSNVHL

d0 1 9Ol

vT v3IdVv 3IAILO3T743Y v_




Patent Application Publication Dec. 8, 2005 Sheet 25 of 44

FIG.11

US 2005/0270452 A1

100

128

|
|
i
!
I
i
|
|
|
|
: —— 104
|
I
|
|
I
|
|
|
|
|

[~

- 182

— 180




Patent Application Publication Dec. 8,2005 Sheet 26 of 44 US 2005/0270452 Al

FIG.12

101
rre—_—rr——— == ——— 14
180~ { /8
1641 4>
|
162 1L | i
1607 -
3067 [
/\-/\ [~ \
300 I Ny
04T N T 344
/ 316
\ |___310
\ 17314
=1 342
, ~ 312
J /l T T
115/-7’/ 3407 § ¢ \
104 VI VI' 332




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 27 of 44

Nrm
IA N GLL

IA

7 7
L €0l 10l pLE
. A \

X A

o €L ol




Patent Application Publication Dec. 8,2005 Sheet 28 of 44 US 2005/0270452 Al

FIG.14A

T ™~—138
136 —~
322
N _>V' /
e - — V
|
L 302
E—

] ™312
Voo

vl VI




Patent Application Publication Dec. 8,2005 Sheet 29 of 44 US 2005/0270452 Al

Ql QA
< <
— Al
‘) s \) ;
S S
—— © — — .
) 5
\o \O
—

FIG.14B

P LTSS LT S o T T S




Patent Application Publication Dec. 8, 2005 Sheet 30 of 44 US 2005/0270452 Al

F1G.15A

138
136 —~_
— L
322
—— —p 'V'l /
|
324
L R —p V //—\—/
L B i | 326
e
L=
306~ || L 302
I == -]
304 I
316
l— 314
| ~312
J ] |
115/“7)/ ‘ ¢

104 vI VI



Patent Application Publication Dec. 8,2005 Sheet 31 of 44 US 2005/0270452 Al

< Al <t 4V
g <t < <
) ) o ) ) -
J t 1 > /J { { S
™ (op]
—/O\ © -—/9\. (a\}
% b
~~0 ™0
M
LO ~—
—
O
LL ©
/,‘Z‘>£ A /§\>f
ST TN =]
— %-} “—
Zp
7
L~ O é’-{-\ |- —
— ] ™
> \‘ >




Patent Application Publication Dec. 8, 2005 Sheet 32 of 44 US 2005/0270452 Al

FIG.16A

138

148

136 —~

163~ T— V' ) /

161 1 >V d

306" || }— 302

304 =11 \\345

115/~7‘/J 3397 $ 4

104 VI VI




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 33 of 44

clt
AN

vl ~

7 N
goL 10t

)

/

vyl —

oY1 —~

8V I —

cv |l —

vyl —

o I —~

BV | —

d91 914



Patent Application Publication Dec. 8,2005 Sheet 34 of 44 US 2005/0270452 Al

FIG.17A

e [ 103)138
101
1/48
136 N
348
164—~_| Iy ) 3/22
, 5 11350
— 1 324
162 —~_|_ F—> 7 /| /)ﬁszo
f ) 326
] — \ A
.\ b
pn L == ’__/302
306" | \
|3
300! | N
R H—— 346
304 N 17 e\
i
/ 316
| 310
N HL814
— 1 =342
| ~~-312
[ |
1157 f/ J 340/ vy
104 vl VT




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 35 of 44




Patent Application Publication Dec. 8, 2005 Sheet 36 of 44 US 2005/0270452 Al

FIG.18A

130
- 103
138
1o1>
Sninied St —--= 148
180*\%', '\I /
348
164/\\/ "_—>VI
|
162 “TH_L T 1TV /
| "~ [
) _ \
1607 N
306~ [
|
300" S \\
L - 346
047 N T T —344
/ 316
\ 310
\ /.314
—
— 342
I 312
j l[ [ | T
J/
1157~ 307 4 4\
104 VI VT 332




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 37 of 44

1A N SLL A
/ N
) / N ! \

o d81 Old



US 2005/0270452 A1

Dec. 8, 2005 Sheet 38 of 44

Patent Application Publication

A

<

-
)
U

o8]

<

-~
)
\

S

VAN |

cr L —

~

7~
€0l 0L ¢cct vLL 9Lt

) / ) J

1

&

vyl —~

L ~&

8v 1~

ost |
// ,.




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 39 of 44

\




Patent Application Publication Dec. 8, 2005 Sheet 40 of 44 US 2005/0270452 Al

+— 142

=
3
DS S
\5/ —
L s
_/8 w
S- 1—/>102
\ -2
\ bt
\
\
< s
r— \
8
S N
—_— \ ©
LL § 8/ -
\u_—/’_
\
N\
(4p]
EDAN .
\5/>1C—>
o >




=
0 Sl
9c|
m A AN "\ A
I ~ 7 ~
2 evt—~ g0l tou 9it bir 0L
S )/ . N \
: A SN VAR,
/ NP
—~—————
0z! 901
I cOl \\\ Gl 81l GLlL 801 I
/N A \/ AN \/
4 N ~ | 7 < \
el —r mO# pr vavcvw+f _wr mov mfr@rrv F Fovorr

L~ \ AT «yx«x&sx&&x«x&s&&&&»&«»ﬂ\ mmmmmmmmv\
— .
\WEi +N+ \|/+\+ +7

dlc Old

Patent Application Publication Dec. 8, 2005 Sheet 41 of 44




US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 42 of 44

A e
/ AN
vl ~ €0l 10l 9Ll
Y/
L~
v | —~E N
el
I c0l Gl 811
AN A A
7 N =1 AN 77X
i —& €0l 0L Nm;ﬂ@: cS €oL 2LLOLL vLL €
Pyl —~ . .
Op | —
¥S1

Jlc Ol



US 2005/0270452 A1

Patent Application Publication Dec. 8, 2005 Sheet 43 of 44

SLi

AN A

9Ll bLL bOL

GLi
e

chl —

7
eol

<
01

~ |

¢clh vilL 9t

vr L —

vl —~=

BV 1L —

dlc Ol



Patent Application Publication Dec. 8,2005 Sheet 44 of 44 US 2005/0270452 Al

1562

1— 142

FIG.21E

wn

AN

N
114 116

(

\
104




US 2005/0270452 Al

LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING SAME

[0001] This application claims the benefit of the Korean
Patent Application No. P2004-041141, filed on Jun. 5, 2004,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a transflective
liquid crystal display device and method of fabricating
same.

[0004]

[0005] Liquid crystal display devices are generally clas-
sified into two types: the transmissive type in which pictures
are displayed using light supplied from a backlight unit, and
the reflective type in which pictures are displayed using light
reflected from an external source, such as natural light.
There is a problem that the power consumption of a back-
light unit is high in the transmissive type and the reflective
type depends on the external light so as not to be able to
display the picture in a dark environment.

[0006] In order to resolve such a problem, a transflective
liquid crystal display device is on the rise, wherein the
transflective liquid crystal can be selected to be in a trans-
missive mode where the backlight unit is used or in a
reflective mode where the external light is used. The trans-
flective liquid crystal display device operates in the reflec-
tive mode if the external light is sufficient and in the
transmissive mode if the external light is not sufficient, thus
it might be able to reduce the power consumption more than
the transmissive liquid crystal display device and it is not
restricted by the external light, which is different from the
reflective liquid crystal display device.

[0007] Generally, a transflective liquid crystal display
panel, as shown in FIG. 1, includes a color filter substrate
and a thin film transistor substrate which are bonded
together with a liquid crystal layer (not shown) between
them, and a backlight unit arranged behind the thin film
transistor substrate. Each pixel of the transflective liquid
crystal display panel is divided into a reflective area where
a reflective electrode 28 is formed, and a transmissive area
where the reflective electrode 28 is not formed.

[0008] The color filter substrate includes a black matrix
(not shown) and a color filter 54 formed on an upper
substrate 52, and a common electrode 56 and an alignment
film (not shown) formed there over.

[0009] The thin film transistor substrate includes a gate
line 4 and a data line (not shown) formed on a lower
substrate 2 that define each pixel area; a thin film transistor
connected to the gate line 4 and the data line; a pixel
electrode 32 formed at the pixel area and connected to the
thin film transistor; and a reflective electrode 28 formed at
a reflective area of each pixel to overlap the pixel electrode.

[0010] The thin film transistor includes a gate electrode 6
connected to the gate line 4; a source electrode 16 connected
to the data line; a drain electrode 18 facing the source
electrode 16; an active layer that overlaps the gate electrode
6 with a gate insulating film 8 there between to form a

2. Description of the Related Art
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channel between the source and drain electrodes 16, 18; and
an ohmic contact layer 12 to cause the active layer 10 to be
in ohmic-contact with the source and drain electrodes 16 and
18. The thin film transistor responds to a scan signal of the
gate line 4 to cause a video signal on the data line to be
charged and maintained in the pixel electrode 32.

[0011] The reflective electrode 28 reflects an external light
that is incident through a color filter substrate, toward the
color filter substrate. The surface of the organic film 24
formed under the reflective electrode 28 has an embossed or
raised shape, therefore the reflective electrode 28, which is
formed on top of the organic film, also has an embossed
shape. As a result, the reflection efficiency of the reflective
electrode 28 increases due to the dispersion effect of the
embossed surface.

[0012] When a pixel signal is applied to the pixel electrode
32 through the thin film transistor, a potential difference
between a common electrode 56 and the pixel electrode 28
is generated. The potential difference causes a liquid crystal
having dielectric anisotropy to rotate, thereby controlling the
transmissivity of the light that runs through the liquid crystal
layer in both the reflective and transmissive areas, thus its
brightness is changed in accordance with the video signal.

[0013] In this case, a transmission hole 36 is formed in a
relatively thick organic film 24 at a transmissive area so that
the length of the light path going through the liquid crystal
layer is the same in the reflective area as in the transmissive
area. As a result, the length of the path RL that ambient light
incident to the reflective area travels is the same as the length
of the path TL that transmitted light from the backlight unit
60, thus the transmission efficiency is the same in both the
reflective and transmissive modes.

[0014] The thin film transistor substrate further includes a
storage capacitor connected to the pixel electrode 32 in order
to stably maintain the video signal supplied to the pixel
electrode 32. The storage capacitor is formed by having a
storage upper electrode 20 overlap the gate line 4 with a gate
insulating film there between, wherein the storage upper
electrode 20 is connected to the pixel electrode 32. The
ohmic contact layer 12 and the active layer 10 further
overlap under the storage upper electrode 20 in the process.

[0015] The thin film transistor substrate further includes a
first passivation film 22 between the thin film transistor and
the organic film 24; a second passivation film between the
organic film 24 and the reflective electrode 28; and a third
passivation film 30 between the reflective electrode 28 and
the pixel electrode 32. Accordingly, the pixel electrode 32 is
connected to the drain electrode 18 and the storage upper
electrode 20 through each of the first and second contact
holes 34, 38 that penetrate the first to third passivation films
22,26, 30, an organic film 24 and the reflective electrode 28.

[0016] In such a transflective liquid crystal display panel,
the thin film transistor substrate includes the semiconductor
process and requires a plurality of mask processes, thus its
manufacturing process is complicated so that it becomes a
material cause for the increase of the liquid crystal display
panel manufacturing cost. Hereinafter, a fabricating method
of the transflective thin film transistor substrate will be
described in reference with FIGS. 2A to 2F.

[0017] Referring to FIG. 2A, a gate metal layer is formed
on the lower substrate 2 using a deposition method such as



US 2005/0270452 Al

sputtering. Subsequently, the gate metal layer is patterned
with a first mask using a photolithography process and an
etching process, thereby forming the gate pattern including
the gate line 4 and the gate electrode 8. The gate metal layer
is a single layered or double layered metal such as Al, Mo,
Cr.

[0018] Next, the gate insulating film 8 is formed on the
substrate 2 where the gate pattern is formed, and a source/
drain pattern is formed on top thereof using a second mask
process as illustrated in FIG. 2B The source/drain pattern
includes the data line, the source electrode 16, the drain
electrode 18 and the storage upper electrode 20.

[0019] The gate insulating film 8, an amorphous silicon
layer 10, an amorphous silicon layer with impurities doped
thereto 12, and the source/drain metal layer are sequentially
formed on the lower substrate 2 where the gate pattern is
formed. The gate insulating film 8 is an inorganic insulating
material such as silicon oxide SiOx or silicon nitride SiNx,
and the source/drain metal layer is a single or double layered
metal structure such as Al, Mo and the like.

[0020] A photo resist pattern is formed on top of the
source/drain metal layer using a second mask and a photo-
lithography process. During this process, a diffractive expo-
sure mask with a diffractive exposure part at a channel part
of the thin film transistor 1s used as the second mask, thus the
photo resist pattern of the channel part is made to have a
lower height than the source/drain pattern part.

[0021] There after, the source/drain metal layer is pat-
terned by wet etching using the photo resist pattern to form
the source/drain pattern that includes the data line, the
source electrode 16, the drain electrode 18 integrated with
the source electrode 16, and the storage upper electrode 20.

[0022] Next, an amorphous silicon layer doped with the
impurities and an amorphous silicon layer are simulta-
neously patterned by a dry etching using the same photo
resist pattern, thereby forming the ohmic contact layer 12
and the active layer 10.

[0023] After removing the photo resist pattern having
relatively low height at the channel part by ashing, the
source/drain pattern and the ohmic contact layer 12 of the
channel part are dry etched. Accordingly, the active part 10
of the channel part is exposed to separate the source elec-
trode 16 from the drain electrode 18. There after, the photo
resist pattern remaining on the source/drain pattern is
removed using a strip process.

[0024] Referring to FIG. 2C, a first passivation film 22 is
formed on the gate insulating film 8 where the source/drain
pattern is formed, and an organic film 24 is formed on top
thereof using a third mask process, such that the organic film
24 has first and second initial contact holes 34, 38 and a
transmission hole 36 with an embossed shaped surface.

[0025] The first passivation film 22 and the organic film 24
are sequentially formed on the gate insulating film 8 where
the source/drain pattern is formed. The first passivation film
22 is of the same inorganic insulating material as the gate
insulating film 8, and the organic film 24 is of a photosen-
sitive organic material such as acrylic resin.

[0026] Then, the organic film 24 is patterned using the
third mask, thereby forming first and second open holes 35,
37 and the transmission hole 36 which penetrate the organic
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film 24 in correspondence to the transmissive part of the
third mask. The third mask has a structure where a shielding
part and a diffractive exposure part repeat at the rest area
except for the transmissive part. The organic film 24 remain-
ing in correspondence thereto is patterned to have a structure
that a shielding area (projected part) and a diffractive expo-
sure area (groove part) having a stepped difference are
repeated. Subsequently, the organic film 24 where the pro-
jected part and the groove part are repeated is cured so that
the surface of the organic film 24 has the embossed shape.

[0027] Referring to FIG. 2D, a second passivation film 26
is formed on the organic film 24, and the reflective electrode
28 is formed on top thereof using a fourth mask process. The
second passivation film 26 and the reflective metal layer are
deposited to maintain their embossed shape on top of the
organic film 24 that has the same embossed surface. The
second passivation film 26 is an inorganic insulating mate-
rial such as the first passivation film 22, and the reflective
metal layer is a metal with high reflectivity such as AINd.

[0028] Subsequently, the reflective metal layer is patterned
using a fourth mask and etching process, thus the reflective
electrode 28 is formed, wherein the reflective electrode is
independent every pixel and is opened at the transmission
hole 36 and the first and second open holes 35, 37 of the
organic film 24.

[0029] Referring to FIG. 2E, a third passivation film 30
covering the reflective electrode 28 is formed using a fifth
mask process, and first and second contact holes 34, 38
penetrating the first to third passivation films 22, 26, 30 are
formed. The third passivation film 30 the reflective electrode
28 and the first and second contact holes 34, 38 are formed
with the fifth mask using photolithography and etching
processes, such that the first and second contact holes 34, 38
penetrate the first to third passivation films 22, 26, 30 at the
first and second open holes 35, 37 of the organic film 24. The
first and second contact holes 34, 38 each expose the drain
electrode 18 and the storage upper electrode 20. The third
passivation film is of the same inorganic insulating material
as the second passivation film.

[0030] Referring to FIG. 2F, a pixel clectrode 32 is
formed on the third passivation film 30 by use of a sixth
mask process. More specifically, a transparent conductive
layer is formed on the third passivation film 30 using a
deposition method such as sputtering, and the transparent
conductive layer is patterned by the photolithography pro-
cess using a sixth mask and the etching process to form the
pixel electrode at each pixel area. The pixel electrode 32 is
connected to the drain electrode 18 and the storage upper
electrode 20 through the first and second contact holes 34
and 38. The transparent conductive layer is of indium tin
oxide ITO.

[0031] Accordingly, the related art transflective thin film
transistor substrate is formed using six 6 different mask
processes, thus there is a disadvantage that its manufacturing
process is complicated. Further, the margin of the first and
second contact holes 34, 38 should be secured sufficiently in
order for the pixel electrode 32 to be connected to the drain
electrode 18 and the storage upper electrode 20 in the related
art transflective thin film transistor substrate. Because of
this, there is a disadvantage that the aperture ratio of the
transmissive area is reduced.
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SUMMARY OF THE INVENTION

[0032] Accordingly, the present invention is directed to a
transflective liquid crystal display device and method of
manufacturing same that that substantially obviates one or
more of the problems due to limitations and disadvantages
of the related art.

[0033] Accordingly, an advantage of the present invention
is to provide a transflective thin film transistor substrate with
increased aperture ratio in a transmissive area, and a sim-
plified method of fabricating same.

[0034] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings

[0035] To achieve these and other advantages an in accor-
dance with the purpose of the present invention, as embod-
ied and broadly described, a liquid crystal display device,
comprising: a gate line; a first insulating film on the gate
line; a data line crossing the gate line to define a pixel region,
the pixel region having a transmissive area and a reflective
area; a thin film transistor connected to the gate line and the
data line; a pixel electrode formed in the pixel region ; a
second insulating film on the thin film transistor; a storage
capacitor including a storage upper electrode overlapping
the gate line; a transmission hole exposing at least a portion
of the pixel electrode, and a reflective electrode formed in
the reflective area of the pixel region, the reflective electrode
connecting the pixel electrode with thin film transistor and
the storage upper electrode, wherein the gate line and the
pixel electrode include a first transparent conductive layer.

[0036] In another aspect of the present invention, a
method of fabricating a liquid crystal display device is
provided, comprising: forming a gate pattern including a
first transparent conductive layer using a first mask, the gate
pattern including a pixel electrode, a gate electrode and a
gate line; forming a first insulating film on the gate pattern;
forming a semiconductor layer and a source/drain pattern on
the first insulating film using a second mask, the source/
drain pattern having a storage upper electrode, a drain
electrode, a source electrode, and a data line; forming a
second insulating film over the source/drain pattern having
an aperture portion using a third mask; forming a transmis-
sion hole exposing the first transparent conductive layer of
the pixel electrode using a fourth mask; and forming a
reflective electrode in a reflective area using a fifth mask; the
reflective electrode connecting the pixel electrode with the
drain electrode and the storage upper electrode through the
transmission hole.

[0037] In another aspect of the present invention, a
method of fabricating a liquid crystal display device is
provided, comprising: forming a gate pattern having a first
transparent conductive layer and a second opaque second
conductive layer using a first mask, the gate pattern includ-
ing a pixel electrode, a gate electrode and a gate line;
forming a first insulating film and a semiconductor layer on
the gate pattern, and a source/drain pattern having a storage
upper electrode, a drain electrode, a source electrode, a data
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line using a second mask; forming a transmission hole
exposing the first conductive layer of the pixel electrode in
a transmission area using a third mask; forming a second
insulating film over the source/drain pattern using a fourth
mask; and forming a reflective electrode in a reflective area
using a fifth mask, the reflective electrode connecting the
pixel electrode with the drain electrode and the storage
electrode through the transmission hole.

[0038] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The accompanying drawings, which are included
to provide further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0040]

[0041] FIG. 1 is a sectional diagram illustrating a part of
a related art transflective liquid crystal display panel,

[0042] FIGS. 2A to 2F are sectional diagrams illustrating
a method of fabricating a transflective thin film transistor
substrate according to the related art;

[0043] FIG. 3 is a plane view illustrating a transflective
thin film transistor substrate according to an embodiment of
the present invention;

[0044] FIG. 4 is a sectional diagram illustrating the trans-
flective thin film transistor substrate shown in FIG. 3, taken
along the line II-IT', III-III, IV-IV",

[0045] FIGS. 5A and 5B illustrate a plane view and a
sectional diagram, respectively, of a first mask process
according to an embodiment of the present invention;

[0046] FIGS. 6A and 6B illustrate a plane view and a
sectional diagram, respectively, of a second mask process
according to an embodiment of the present invention;

[0047] FIGS. 7A to 7E are sectional diagrams further
illustrating a second mask process of the present invention;

[0048] FIGS. 8A and 8B illustrate a plane view and a
sectional diagram, respectively, of a third mask process
according to an embodiment of the present invention;

[0049] FIGS. 9A and 9B illustrate a plane view and a
sectional diagram, respectively, of a fourth mask process
according to an embodiment of the present invention;

[0050] FIGS. 10A and 10B illustrate a plane view and a
sectional diagram, respectively, of a fifth mask process
according to an embodiment of the present invention;

[0051] FIG. 11 1is a plane view illustrating the transflective
thin film transistor substrate according to the present inven-
tion, with a surrounding part centered,

[0052] FIG. 12 is a plane view illustrating a static elec-
tricity prevention device area and a contact area of a data
link and a data line shown in FIG. 11;

In the drawings:
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[0053] FIG. 13 is sectional diagram illustrating the trans-
flective thin film transistor substrate shown in FIG. 12,
taken along the line V-V' and VI-VT

[0054] FIGS. 14A and 14B illustrate a plane view and a
sectional diagram, respectively, of a first mask process
according to another embodiment of the invention;

[0055] FIGS. 15A and 15B illustrate a plane view and a
sectional diagram, respectively, of a second mask process
according to the other embodiment of the invention;

[0056] FIGS. 16A and 16B illustrate a plane view and a
sectional diagram, respectively, of a third mask process
according to the other embodiment of the invention,

[0057] FIGS. 17A and 17B illustrate a plane view and a
sectional diagram, respectively, of a fourth mask process
according to the other embodiment of the invention;

[0058] FIGS. 18A and 18B illustrate a plane view and a
sectional diagram, respectively, of a fifth mask process
according to the other embodiment of the invention,

[0059] FIG. 19 is a sectional diagram illustrating the thin
film transistor substrate according to another embodiment of
the present invention;

[0060] FIG. 20 is a sectional diagram illustrating the thin
film transistor substrate according to another embodiment of
the present invention; and

[0061] FIGS. 21A to 21E are sectional diagrams illustrat-
ing a method of fabricating of the transflective thin film
transistor substrate illustrated in FIG. 20.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENT

[0062] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0063] FIG. 3 is a plane view illustrating a transflective
thin film transistor substrate according to the present inven-
tion, and FIG. 4 is a sectional diagram illustrating the
transflective thin film transistor substrate illustrated in FIG.
3, taken along the line II-IT', III-IIT', IV-IV'.

[0064] Referring to FIGS. 3 and 4, the transflective thin
film transistor substrate includes a gate line 102 and a data
line 104 that define a pixel arca on a lower substrate 142 by
crossing each other with a gate insulating film 144 there
between; a thin film transistor 106 connected to the gate line
102 and the data line 104; a reflective electrode 152 formed
in a reflective area of each pixel; and a pixel electrode 118
formed at each pixel area and connected to the thin film
transistor 106 through the reflective electrode 152. The
transflective thin film transistor substrate also includes a
storage capacitor 120 that is formed by the overlapping of
the previous stage gate line 102 and a storage upper elec-
trode 122 connected to a pixel electrode 118 through a
reflective electrode 152; a gate pad 128 connected to the gate
line 102; and a data pad 138 connected to the data line 104.
The transflective thin film transistor substrate divides each
pixel area into a reflective area where the reflective electrode
152 is formed and a transmissive area where the reflective
electrode 152 is not formed.
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[0065] The thin film transistor 106 includes a gate elec-
trode 108 connected to the gate line 102; a source electrode
110 connected to the data line 104; a drain electrode 112
facing the source electrode 110 to be connected to the pixel
electrode 118; an active layer 114 that overlaps the gate
electrode 108 with a gate insulating film 144 therebetween
to form a channel between the source electrode 110 and the
drain electrodes 112; and an ohmic contact layer 116 formed
on the active layer 114 except for a channel part so as to be
in ohmic-contact with the source electrode 110 and the drain
electrodes 112.

[0066] The thin film transistor 106 responds to a scan
signal on the gate line 102 to cause a video signal on the data

line 104 to be charged and maintained in the pixel electrode
118.

[0067] As illustrated in FIG. 4, the gate line 102 and the
gate electrode 108 have a double layer structure including a
first transparent conductive layer 101 and a second conduc-
tive metal layer 103 deposited on top of thereof. A semi-
conductor pattern 115 including the active layer 114 and the
ohmic contact layer 116 is formed such that it overlaps the
data line 104.

[0068] The reflective electrode 152 is formed in the reflec-
tive area of each pixel to reflect external light. The reflective
electrode 152 has an embossed shape corresponding to the
shape of the second passivation film 150 and the organic film
148 there under. The embossed shape of the reflective
electrode increases its reflection efficiency due to the dis-
persion effect.

[0069] The pixel electrode 118 is formed at each pixel area
and connected to the drain electrode 112 through the reflec-
tive electrode 152 that goes through an edge part of a
transmission hole 154. The pixel electrode 118 has a double
structure that the first and second conductive layers 101, 103
are formed like the gate line 102, and it is opened through
the transmission hole 154 to make the first conductive layer
101 being the transparent conductive layer exposed to the
transmissive area.

[0070] The pixel electrode 118 generates a potential dif-
ference with a common electrode of a color filter substrate
(not shown) by the pixel signal supplied through the thin
film transistor. The potential difference causes a liquid
crystal having dielectric anisotropy to rotate, thereby con-
trolling the transmissivity of the light that runs through a
liquid crystal layer of each of the reflective arca and the
transmissive area, thus its brightness is changed in accor-
dance with the video signal.

[0071] The transmission hole 154 is formed in the trans-
missive area to penetrate a gate insulating film 144 on the
pixel electrode 118, and a first passivation film 146, an
organic film 148 and a second passivation film 150 on the
thin film transistor 106. Accordingly, the length of the light
path that runs through the liquid crystal layer is the same in
the reflective area and the transmissive area, thus the trans-
mission efficiency of the reflective mode and the transmis-
sive mode is the same.

[0072] The storage upper electrode 122 connected to the
pixel electrode 118 overlaps the previous gate line 102 with
the gate insulating film 144 therebetween, thereby forming
the storage capacitor 120. The storage upper electrode 122
is connected to the pixel electrode 118 through the reflective
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electrode 152 that runs through the edge part of the trans-
mission hole 154, and it further overlaps the semiconductor
pattern 115 under the storage upper electrode 122.

[0073] The gate line 102 is connected to a gate driver (not
shown) through the gate pad 128. The first and second
conductive layers 101, 103 of the gate line 102 are extended
to form the gate pad 128, and the first conductive layer 101
is exposed through a first contact hole 130 that penetrates
from the second passivation film 150 to the second conduc-
tive layer 103.

[0074] The data line 104 is connected to a data driver (not
shown) through the data pad 138. The data pad 138 has a
double structure that the first and second conductive layers
101, 103 are formed like the gate pad 128, and the first
conductive layer 101 is exposed through the second contact
hole 140 that penetrates from the second passivation film
150 to the second conductive layer 103. The data pad 138 is
connected to the data line 104 through a separate contact
electrode (not shown).

[0075] In this way, the transflective thin film transistor
substrate according to this embodiment of the present inven-
tion has the pixel electrode 118 connected to the drain
electrode 112 and the storage upper electrode 122 through
the reflective electrode that runs through the edge part of the
transmission hole 154. Accordingly, it is not necessary to
have a separate contact hole for connecting the pixel elec-
trode 118 with the drain electrode 112 and the storage upper
electrode 122, thus the aperture ratio of the transmissive area
can be increased as much.

[0076] The reflective electrode 152 is also connected to
the first and second conductive layers 101, 103 of the pixel
electrode 118. Accordingly, AINd and ITO are connected
through Mo in case that AINd is used for the reflective
electrode 152, ITO is used for the first conductive layer 101
of the pixel electrode 118 and Mo is used for the second
conductive layer 103, thus the contact resistance of AINd
and ITO caused by the generation of A1203 might be able
to be reduced.

[0077] FIGS. 5A and 5B illustrate a plane view and a
sectional diagram respectively, of a first mask process
according to an embodiment of the present invention. First,
a gate pattern having a double layered structured is formed
using a first mask (not shown), wherein the gate pattern
includes a pixel electrode 118, a data pad 138, a gate
electrode 108 connected to the gate line 102 and a gate line
102 on a lower substrate 142. The double layered structure
includes first and second conductive layers 101, 103.

[0078] Specifically, the first and second conductive layers
101, 103 are formed on the lower substrate 102 using a
deposition method such as sputtering. Then the first and
second conductive layers 101, 103 are patterned using a first
mask formed using a photolithography process and etching
process, thereby forming the gate pattern illustrated in
FIGS. 5A and 5B. The gate pattern includes the gate line
102, the gate electrode 108, the gate pad 128, the data pad
138, the pixel electrode 118. The first conductive layer 101
is a transparent conductive material such as ITO, TO, 1ZO,
and the second conductive layer 103 is a metal material such
as Mo, Ti, Cu, AI(Nd) and the like.

[0079] FIGS. 6A and 6B illustrate a plane view and a
sectional diagram, respectively, of a second mask process
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according to an embodiment of the present invention. Refer-
ring to FIG. 6B, a gate insulating film 144 is formed on the
lower substrate 142 where the gate pattern has been formed.
Then, utilizing a second mask process, a source/drain pattern
including a data line 104, a source electrode 110, a drain
electrode 112, and a storage upper electrode 122, and a
semiconductor pattern 115 including an active layer 114 and
an ohmic contact layer 116 that overlap along the rear
surface of the source/drain pattern are formed on top thereof.
The semiconductor pattern 115 and the source/drain pattern
are formed using a single mask process by utilizing a
diffractive exposure mask.

[0080] Referring to FIG. 7A, first a gate insulating film
144, an amorphous silicon layer 105, an amorphous silicon
layer 107 doped with impurities n+ or p+, and a source/drain
metal layer 109 are sequentially formed on the lower sub-
strate 142 over the gate pattern. For example, the gate
insulating film 144, the amorphous silicon layer 105, the
amorphous silicon layer 107 doped with impurities are
formed using PECVD, and the source/drain metal layer 109
is formed using sputtering. The gate insulating film 144 is an
inorganic insulating material such as silicon oxide SiOx,
silicon nitride SiNx, and the source/drain metal layer 109 is
Cr, Mo, MoW, Al/Cr, Cu, Al(Nd), Al/Mo, AI(Nd)/Al,
AI(Nd)/Cr, Mo/AI(NdO/Mo, Cu/Mo, Ti/Al(Nd)/Ti or the
like. When the double layered structure is Al/Cr, the Al layer
is formed after the Cr layer.

[0081] A photo resist 219 is spread over the source/drain
metal layer 109, and then exposed and developed using a
diffractive exposure mask 210. The diffractive exposure
mask 210 includes a transparent quartz substrate 212, a
shielding layer 214 formed of a metal layer such as Cr on top
thereof, and a diffractive exposure slit 216. The shielding
layer 214 is located at an area where the semiconductor
pattern and the source/drain pattern is to be formed. The
diffractive exposure slit 216 is located at an area where the
channel of the thin film transistor is to be formed. Accord-
ingly, after development a photo resist pattern 220 having
the stepped structure illustrated in FIG. 7B is formed.

[0082] Referring to FIG. 7B, the shiclding layer 214
intercepts ultra violet rays during processing, thereby leav-
ing a first resist pattern 220A. The diffractive exposure slit
216 diffracts the ultra-violet rays during processing thereby
leaving a second photo resist pattern 220B that is thinner
than the first photo resist pattern 220A.

[0083] The source/drain metal layer 109 is then etched
using the photo resist pattern 220 to form a source/drain
pattern and the semiconductor pattern 115 as illustrated in
FIG. 7C. At this point in the process, the source electrode
110 and the drain electrode 112 are integrated within the
source/drain pattern ie., there is not break between the
source and drain electrode.

[0084] Next, the photo resist pattern 220 is ashed using
oxygen 02 plasma. Because of the thickness of the first
photo resist pattern 220A the layers under the first photo
resist pattern remains unchanged, i.e., only the thickness of
the photo resist is thinned. However, the layers under the
second photo resist pattern 220B which was thinner, are
removed during the etching process, thereby separating the
source electrode 110 from the drain electrode 112 and
exposing the active layer 114 as illustrated in FIG. 7D.
Accordingly, a channel is formed in the active layer 114
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between the source electrode 110 and the drain electrode
112. In addition, both sides of the source/drain pattern are
etched once more along the ashed first photo resist pattern
220A, thus the source/drain pattern and the semiconductor
pattern 115 have a fixed stepped difference in a step shape.
The first photo resist pattern 220A remaining on the source/
drain pattern is removed by a strip process as in FIG. 7E.

[0085] FIGS. 8A and 8B illustrate a plane view and a
sectional diagram, respectively, of a third mask process
utilized to fabricate a transflective thin film transistor sub-
strate according to an embodiment of the present invention.
Referring to FIGS. 8A and 8B, a first passivation film 146
is formed on the surface of the thin film transistor substrate
including the area where the source/drain pattern is formed
using for example, a deposition method such as sputtering.
Then an organic film 148 is formed on top thereof using for
example spin coating and is then patterned using a third
mask process, such that the organic film 148 has an aperture
part 155 in the transmissive area and an embossed surface in
the reflective area.

[0086] The first passivation film 146 is an inorganic insu-
lating material such as the gate insulating film 144 and the
organic film 148 is a photosensitive organic material such as
acrylic resin. The organic film 148 is patterned using the
third mask such that the aperture part 155 penetrating the
organic film 148 is formed in the transmissive area in
correspondence with the transmissive part of the third mask,
and the organic film 148 of the pad arca where the gate pad
128 and the data pad 138 are formed is removed. Further, the
remaining part except for the transmission part in the third
mask has a structure that the shielding part and the diffrac-
tive exposure part (or transflective part) are repeated, in
correspondence thereto, the organic film 148 is patterned to
have a structure where the shielding area (projected part)
and the diffractive exposure area (groove part) having the
stepped difference are repeated in the reflective area. Sub-
sequently, the organic film 148 with the repeated projected
part and groove part is fired to form an embossed shape on
the surface of the organic film 148 in the reflective area. On
the other hand, the aperture part 155 of the organic film 148
has its edge part overlap the drain electrode 112 and the
storage upper electrode 122, thereby making the edge part of
the storage upper electrode 122 and the drain electrode 112
projected toward the aperture part 155.

[0087] FIGS. 9A and 9B illustrate a plane view and a
sectional diagram, respectively, of a fourth mask process
utilized to fabricate a transflective thin film transistor sub-
strate according to an embodiment of the present invention.
Referring to FIG. 9B, a second passivation film 150 having
an embossed shape is formed on the organic film 148 using
the fourth mask process, and first and second contact holes
130, 140 and the transmission hole penetrating from the
second passivation film 150 to the second conductive layer
103 of the gate pattern are formed.

[0088] Specifically, the second passivation film 150 is
formed on the organic film 148 using a deposition method
such as PECVD. The second passivation film 130 is of the
same inorganic insulating material as the first passivation
film 146. Subsequently, the transmission hole 154 is formed
in the transmissive area of each pixel where the aperture part
155 of the organic film 148 is formed and first and second
contact holes 130, 140 are formed at the pad areas. The
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transmission hole 154 penetrates the second passivation film
150, the first passivation film 146, the gate insulating film
144 and the second conductive layer 103 of the pixel
electrode 118 in the aperture part 155 of the organic film
148. Accordingly, the first conductive layer 101 of the pixel
electrode 118 is exposed through the transmission hole 154,
and the second conductive layer 103 remains only at the
border of the pixel electrode, where the first conductive layer
101 is unexposed. Further, the drain electrode 112 projected
toward the aperture part 155 of the organic film 148 through
the edge part of the transmission hole 154, and the edge part
of the storage upper electrode 122 are exposed. The first and
second contact holes 130, 140 penctrate from the second
passivation film 150 to the second conductive layer 103 of
the gate pad 128 and the data pad 138 on top of the gate pad
128, the data pad 138 respectively. Accordingly, the first
conductive layer 101 of the gate pad 128 and the data pad
138 is exposed through each of the first and second contact
holes 130, 140, and the second conductive layer 103 remains
only at the border where the first conductive layer 101 is
unexposed.

[0089] FIGS. 10A and 10B illustrate a plane view and a
sectional diagram, respectively, of a fifth mask process
utilized to fabricate a transflective thin film transistor sub-
strate according to an embodiment of the present invention.
Referring to FIG. 10B, a reflective metal layer is formed on
the second passivation film 150 maintaining the embossed
shape. The reflective metal layer is a metal that has high
reflectivity, for example, AINd. There after, the reflective
metal layer is patterned by the photolithography process
using the fifth mask and an etching process, thereby forming
the reflective electrode 152 in the reflective area of each
pixel. The reflective electrode 152 connects the drain elec-
trode 112 with the pixel electrode 118 through the edge part
of the transmission hole 154, and connects the storage upper
electrode 122 with the pixel electrode 118. Accordingly, no
separate contact hole is required for connecting the pixel
electrode 122 with the drain electrode 112 and the storage
upper electrode 122, thus the aperture ratio of the transmis-
sive area is increased. Furthermore, the reflective electrode
152 is connected to the first conductive layer 101 of the pixel
electrode 118 and to the edge part of the second conductive
layer 103 Mo exposed through the edge part of the trans-
mission hole 154, thus the contact resistance of the reflective
electrode 152 AINd and the first conductive layer 101 ITO
is reduced.

[0090] The transflective thin film transistor substrate
according to the present invention connects the pixel elec-
trode 118 with the drain electrode 112 and the storage upper
electrode 122 using of the reflective electrode 152, and
reduces the fabrication process to a five mask process. In
contrast to the related art which requires a six mask process.

[0091] FIG. 11 illustrates the ambient part of the trans-
flective thin film transistor substrate according to an embodi-
ment of the present invention.

[0092] The transflective thin film transistor substrate 100
shown in FIG. 11 includes a contact electrode 160 in order
to connect the data pad 138 formed in the same layer as the
gate pad 128 with the data line 104. In other words, the
contact electrode 160 connects a data link 136 extended
from the data pad 138 with the data line 104. Herein, the
contact electrode 160 is formed of the same metal layer
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AINd, AINd/Mo as the reflective electrode 152 that is
formed at the active area. The contact electrode 160 has a
problem that it is corroded by oxidization when it is exposed
to the outside, thus it is located at an area which is sealed by

ascalant 180, 1.c., between the sealant 180 and an active area
182.

[0093] Further, the thin film transistor substrate 100
includes a electrostatic discharging device 190 for intercept-
ing static electricity flowing into the active area 182. The
electrostatic discharging device 190 is connected to the data
line 104 or the gate line 102, and composed of a plurality of
thin film transistors 300, 310, 320 having a reciprocal
connection relationship. The electrostatic discharging device
190 causes any over current to be discharged by having low
impedance at a high voltage area by the static electricity,
thereby intercepting the static electricity inflow. It does not
affect a drive signal supplied through the gate line 102 or the
data line 104 by having high impedance furing a normal
drive environment. The electrostatic discharging device 190
requires a plurality of contact electrodes for reciprocally
connecting the thin film transistors 300, 310, 320. The
contact electrodes are also formed of the same metal layer
AINd, AINd/Mo as the reflective electrode 152. Accord-
ingly, the electrostatic discharging device 190 is also formed
at the area sealed by the sealant 180, i.e., between the sealant
180 and the active area 182.

[0094] FIG. 12 is a plane view illustrating the electrostatic
discharging device 190 and the contact electrode 160 con-
nected to the data line 104 shown in FIG. 11. Referring to
FIG. 12, the data line 104 is connected to a data line 136
extended from the data pad 138 through a first contact
electrode 160 in an area which is to be sealed by the sealant
180. The data link 136 has a double structure including first
and second conductive layers 101, 103 formed like the data
pad 138 (discussed above). The first contact electrode 160 is
connected to the data line 104 side by side through a third
contact hole 162 that penetrates from the second passivation
film 150 to the data line 104 and the semiconductor pattern
115. Further, the contact electrode 160 is connected to the
data link 136 through a fourth contact hole 164 that pen-
etrates from the second passivation film 150 to the second
conductive layer 103 of the data link 136, as illustrated in
FIG. 13.

[0095] The electrostatic discharging device connected to
the data line 104 includes thin film transistors 300, 310, 320.
The second thin film transistor 300 includes a second source
clectrode 304 connected to the data line 104, a second drain
electrode opposite the second source electrode 304, and a
second gate electrode 302 having a double layered structure
overlapping the second source and drain electrodes 304, 306
with the semiconductor pattern 115 and the gate insulating
film 144 there between. The double structure of the second

gate electrode 302 includes first and second conductive
layers 101, 103.

[0096] The third thin film transistor 310 is connected to
the second source electrode 304 and the second gate elec-
trode 302 of the second thin film transistor in a diode form.
The third thin film transistor 310 includes a third source
electrode 314 connected to the second source electrode 304,
a third drain electrode 316 opposite the third source elec-
trode 314, and a third gate electrode 312 overlapping the
third source and drain electrodes 314, 316 with the semi-
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conductor pattern 115 and the gate insulating film 144 there
between. The third gate electrode 312, like the second, has
a double layered structure including first and second con-
ductive layers 101, 103. The third gate electrode 312 is also
connected to the third source electrode 314 through the
second contact electrode 332. In other words, the third
contact electrode 332 is formed to lay from a fifth contact
hole 340 that penetrates from the second passivation film
150 to the third drain electrode 316 and the semiconductor
pattern 115, and a sixth contact hole that penetrates from the
second passivation film 150 to the second conductive layer
103 of the third gate electrode 312, thereby connecting the
third drain electrode 316 with the third gate electrode 312.

[0097] The fourth thin film transistor 320 is connected to
the second drain electrode 306 and the second gate electrode
302 of the second thin film transistor in a diode form. The
fourth thin film transistor 320 includes a fourth source
electrode 324 connected to the second drain electrode 306,
a fourth drain electrode 326 opposite the fourth source
electrode 324, and a fourth gate electrode 322 overlapping
the fourth source and drain electrodes 324, 326 with the
semiconductor pattern 115 and the gate insulating film 144
there between. The fourth gate electrode 322 has a double
layered structure including first and second conductive lay-
ers 101, 103. The fourth drain electrode 326 is also con-
nected to the third drain electrode 316, and it is connected
to the second gate electrode 302 through the third contact
electrode 334 which is formed to lay over a seventh contact
hole 344 and an eighth contact hole 346. Further, the fourth
gate electrode 332 is connected to the fourth source elec-
trode 324 through the fourth contact electrode 336 which is
formed to lay over a ninth contact hole 348 and a tenth
contact hole 350.

[0098] The first to fourth contact electrodes 160, 332, 334,
336 are formed of the same metal layer as the reflective
electrode 152 as described above.

[0099] The transflective thin film transistor substrate hav-
ing such a structure is formed using five mask processes as
described above. This will be explained with reference to
FIGS. 14A to 18B.

[0100] Referring to FIGS. 14A and 14B, a gate pattern is
formed on the lower substrate 142 by a first mask process,
wherein the gate pattern includes the data link 136 along
with the data pad 138, and the second to fourth gate
electrodes 302, 312, 322. The first mask process is the same
as described in FIGS. 5A and 5B.

[0101] Then as illustrated in FIGS. 15A and 15B, a gate
insulating film 144, a semiconductor pattern 115 including
an active layer 114 and an ohmic contact layer 116, and a
source/drain pattern including a data line 104, second to
fourth source electrodes 304, 314, 324, second to fourth
drain electrodes 306, 316, 326 are formed using a second
mask process. The second mask process is the same as
described in FIGS. 6A and 7E.

[0102] Afirst passivation film 146 and an organic film 148
on top thereof, are then formed, and the organic film 148 is
patterned using a third mask process. As illustrated in FIG.
16B, the organic film 148 has third to tenth aperture parts
161, 163, 339, 341, 343, 345, 347, 349. The third mask
process is the same as described in FIGS. 8A and 8B. In this
case, the organic film is removed in the pad area and does
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not have the embossed surface at an area where the reflective
electrode 152 is not formed, e.g., the pixel area.

[0103] Referring to FIGS. 17A and 17B, a second passi-
vation film 150 is formed using a fourth mask process, and
third to tenth contact holes 162, 164, 340, 342, 344, 346,
348, 350 are formed to overlap the third to tenth aperture
parts 161, 163, 339, 341, 343, 345, 347, 349 of the organic
film 148. The fourth mask process is the same as described
in FIGS. 9A and 9B.

[0104] Referring to FIGS. 18A and 18B, first to fourth
contact electrodes 160,332, 334, 336 are formed of the same
metal as the foregoing reflective electrode 152 using a fifth
mask process. The fifth mask process is the same as
described in FIGS. 10A and 10B.

[0105] FIG. 19 is a sectional diagram illustrating a pixel
area along the line 11-11" and a contact area of a data link
136 and a data line 104 along the line V-V in a transflective
thin film transistor substrate according to the second
embodiment of the present invention.

[0106] The transflective thin film transistor substrate
shown in FIG. 19 includes the same components as the
transflective thin film transistor substrate shown in FIGS. 4
and 13 except that the reflective electrode 252 and the first
contact electrode 262 are formed in a double structure of the
first and second conductive layers 254, 256. Accordingly,
explanation for the repeated components is to be omitted.

[0107] The first conductive layer 254 in the reflective
electrode 252 and the first contact electrode 262 illustrated
in FIG. 19 is the transparent first conductive layer 101 of the
data link 136 and the pixel electrode 118, which has low
contact resistance, such as Mo. And the second conductive
layer 256 is of a metal which has high reflexibility such as
AINd. Accordingly, the second conductive layer 256 AINd
of the first contact electrode 262 and the reflective electrode
252 are directly connected to the first conductive layer 101
ITO of the data link 136 and the pixel electrode 118, thus
generation of an A1203 layer is prevented. Accordingly, the
contact resistance of the reflective electrode 252 and the
pixel electrode 118, and the contact resistance of the first
contact electrode 160 and the data link 136 are reduced.

[0108] FIG. 20 is a sectional diagram illustrating a pixel
area along the line II-II' and a contact area of a data link 136
and a data line 104 along the line V-V' in a transflective thin
film transistor substrate according to a third embodiment of
the present invention.

[0109] The transflective thin film transistor substrate
shown in FIG. 20 includes the same components as the
transflective thin film transistor substrate shown in FIGS. 4
and 13 except that the second passivation film 150 on the
organic film 148 is removed. Accordingly, explanation for
the repeated components is to be omitted.

[0110] The second passivation film 150 illustrated in
FIGS. 4 and 13 reinforces the adhesive strength of the
organic film 148 and the reflective electrode 152, but can be
omitted. Referring to FIG. 20, the second passivation film
150 is omitted, the transmission hole 154 and the first to
fourth contact holes 130, 140, 162, 164 arc formed in the
first passivation film 146 process before the organic film 148
is formed. The fabricating method of the transflective thin
film transistor substrate with such a structure 1s as follows.
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[0111] FIGS. 21A to 21E are sectional diagrams illustrat-
ing a method of fabricating a transflective thin film transistor
substrate shown in FIG. 20. Referring to FIG. 21A, first a
gate pattern, which includes a gate line 102, a gate electrode
108, a pixel electrode 118, and a data link 136, is formed on
a lower substrate 142 using a first mask process. The gate
pattern has a double layered structure including a transparent
first conductive layer 101 and a second conductive layer
103. The first mask process is the same as described in
FIGS. 5A and 5B.

[0112] Then a gate insulating film 144, a semiconductor
pattern 115 including an active layer 114 and an ohmic
contact layer 116, and a source/drain pattern including a data
line 104, a source electrode 110, a drain ¢electrode 112, and
a storage upper electrode 122 are formed using a second
mask process as illustrated in FIG. 21B. The second mask
process is the same as described in FIGS. 6A and 7E.

[0113] Referring to FIG. 21C, a passivation film 146,
which covers the source/drain pattern, is formed using a
third mask process, such that there is a transmission hole 154
in a transmissive area to expose a first conductive layer of
the pixel electrode, a third contact hole in a contact area to
expose the side of the data line 104 by penetrating the data
line 104 and the semiconductor pattern 115, and a fourth
contact hole 164 to expose the first conductive layer 101 of
the data link 136.

[0114] Referring to FIG. 21D, an organic film 148 is
formed on the passivation film 146 using a fourth mask
process, such that the organic film 148 is removed in the
transmission hole 154 and the third and fourth contact holes
162, 164. Furthermore, the organic film 148 is opened in a
pad area and it has an embossed surface only in the reflective
area where the reflective electrode 152 is to be formed in the
following process. The fourth mask process is the same as
described in FIGS. 8A and $B.

[0115] Referring to FIG. 21E, the reflective electrode 152
and a contact electrode 160 are formed using a fifth mask
process. The fifth mask process is the same as described in
FIGS. 10A and 10B.

[0116] As described above, the transflective liquid crystal
display device and fabricating method thereof according to
the present invention connects the pixel electrode with the
drain electrode and the storage upper electrode using a
reflective electrode that runs through the edge part of a
transmission hole. Accordingly, the fabrication process of a
thin film transistor substrate can be simplified to a five mask
processes thereby reducing one mask process, and no sepa-
rate contact hole is required to connect the pixel electrode
with the drain electrode and the storage upper electrode, thus
the aperture ratio of the transmissive area is increased.

[0117] Further, the transflective liquid crystal display
device and a method of fabricating same according to the
present invention connects the data link and the data line,
which are formed in different layers, by use of the contact
electrode of the same metal as the reflective electrode, and
it reciprocally connects the thin film transistors of the
electrostatic discharging device. Accordingly, the fabrica-
tion process of a thin film transistor substrate can be sim-
plified to five mask processes.

[0118] In addition, the transflective liquid crystal display
device and fabricating method thereof according to the
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present invention has the reflective electrode AINd con-
nected to the first conductive layer ITO through the second
conductive layer Mo of the pixel electrode, thus it can
reduce the contact resistance of the reflective electrode and
the pixel electrode. Further, the reflective electrode is
formed in the double structure of AINd/Mo to enable to
further reduce the contact resistance with the first conductive
layer ITO of the pixel electrode.

[0119] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. A liquid crystal display device, comprising:

a gate line including a first transparent conductive layer;
a first insulating film on the gate line;

a data line crossing the gate line to define a pixel region,
the pixel region having a transmissive area and a
reflective area;

a thin film transistor connected to the gate line and the
data line;

a pixel electrode having a first transparent conductive
layer;

a storage capacitor including a storage upper electrode
overlapping the gate line,

a transmission hole exposing at least a portion of the first
transparent conductive layer of the pixel electrode; and

a reflective electrode formed in the reflective area of the
pixel region, the reflective electrode connecting the
pixel electrode with thin film transistor and the storage
upper electrode.

2. The device according to claim 1, further comprising a
second conductive layer on the first transparent conductive
layer of the gate line.

3. The device according to claim 1, further comprising a
second conductive layer on the boundary of the first trans-
parent conductive layer of the pixel electrode.

4. The device according to claim 2, further comprising:

a double layered gate pad extending from the gate line,
wherein a portion of a first conductive layer of the
double layered gate pad is exposed via a first contact
hole by passing through the first insulating film and a
second conductive layer of the double layered gate pad.

5. The device according to claim 4, further comprising:

a double layered data pad connected to the data line,
wherein a portion of a first conductive layer of the
double layered data pad is exposed via a second contact
hole by passing through the gate insulating film and a
second conductive layer of the double layered data pad.

6. The device according to claim 5, further comprising a

second insulating film on the thin film transistor.

7. The device according to claim 6, wherein the second

insulating film is removed in the gate and data pads.
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8. The device according to claim 6, further comprising a
third insulating film between the thin film transistor and the
second insulating film.

9. The device according to claim 8, wherein the third
insulating film is an inorganic insulating material.

10. The device according to claim 6, further comprising a
third insulating film between the second insulating film and
the reflective electrode.

11. The device according to claim 10, wherein the third
insulating film is an inorganic insulating material.

12. The device according to claim 3, wherein the reflec-
tive electrode is directly connected to the first transparent
conductive layer of the pixel electrode and substantially
laterally connected to the second conductive layer of the
pixel electrode through the transmission hole.

13. The device according to claim 5, further comprising:

a double layered data link extending from the data pad;
and

a first contact electrode of the same metal as the reflective
electrode connecting the data line and the data line
through third and fourth contact holes exposing the data
line and the data link.

14. The device according to claim 13, further comprising
an electrostatic discharging device connected to one of the
data and gate lines.

15. The device according to claim 14, wherein the elec-
trostatic discharging device comprises:

a second thin film transistor connected to one of the gate
and data lines;

a third thin film transistor connected between a gate
electrode and a source electrode of the second thin film
transistor in a diode form;

a fourth thin film transistor connected between the gate
electrode and a drain electrode of the second thin film
transistor in a diode form;

a second contact electrode connected to a source electrode
and a gate electrode of the third thin film transistor
through a fifth contact hole and a sixth contact hole
exposing the source and gate electrodes;

a third contact electrode connected to a drain electrode of
the third or fourth thin film transistor and the gate
electrode of the second thin film transistor through a
seventh contact hole and a eighth contact hole exposing
the drain and gate electrodes; and

a fourth contact electrode connected to a source electrode
and a gate electrode of the fourth thin film transistor
through a ninth contact hole and a tenth contact hole
exposing the source and gate electrodes of the fourth
thin film transistor.

16. The device according to claim 15, wherein the second,
third and fourth contact electrodes are formed of the same
metal as the reflective electrode.

17. The device according to claim 15, wherein the gate
electrodes have a double layered structure.

18. The device according to claim 17, wherein the fourth,
sixth, eighth, tenth contact holes expose a first conductive
layer of the double layered structure electrodes by passing
through a second conductive layer of the gate electrodes.
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19. The device according to claim 15, wherein the first to
fourth contact electrodes are formed inner portion from a
sealant region.

20. The device according to claim 15, wherein the reflec-
tive electrode and the first to fourth contact electrodes are
formed of AINd and Mo.

21. The device according to claim 6, wherein the insu-
lating film has an embossed surface.

22. The device according to claim 21, wherein the reflec-
tive electrode has an embossed surface in a reflective area.

23. The device according to claim 6, wherein the second
insulating film is an organic material.

24. The device according to claim 1, wherein the storage
upper electrode substantially overlaps more than half of the
gate line in the direction of the data line.

25. The device according to claim 1, wherein the reflec-
tive electrode connects the pixel electrode with the thin film
transistor and the storage upper electrode through the trans-
mission hole.

26. A method of fabricating a liquid crystal display
device, comprising:

forming a gate pattern including a first transparent con-
ductive layer using a first mask, the gate pattern includ-
ing a pixel electrode, a gate electrode and a gate line;

forming a first insulating film on the gate pattern;

forming a semiconductor layer and a source/drain pattern
on the first insulating film using a second mask, the
source/drain pattern having a storage upper electrode, a
drain electrode, a source electrode, and a data line;

forming a second insulating film over the source/drain
pattern using a third mask;

forming a transmission hole exposing the first transparent
conductive layer of the pixel electrode using a fourth
mask; and

forming a reflective electrode in a reflective area using a
fifth mask, the reflective electrode connecting the pixel
electrode with the drain electrode and the storage upper
electrode through the transmission hole.

27. The method according to claim 26, wherein the

semiconductor layer overlaps with the data line.

28. The method according to claim 26, wherein the
transmission hole passes through the first insulating film and
a second conductive layer of the pixel electrode.

29. The method according to claim 26, wherein the
transmission hole overlaps with an aperture portion of the
second insulating film.

30. The method according to claim 28, further comprising
a third insulating film on at least one of the source/drain
pattern and the second insulating film.

31. The method according to claim 30, wherein the
transmission hole passes through the third insulating film.

32. The method according to claim 26, wherein the gate
pattern is formed of a double layer having a first conductive
layer and a second conductive layer.

33. The method according to claim 32, further compris-
ing:

forming a double layered gate pad using the first mask, the
gate pad being connected to the gate line,

forming a double layered data pad using the first mask, the
data pad being connected to the data line;
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removing the second insulating film in a pad region of the
gate and data pads using the third mask; and

forming first and second contact holes exposing a first
conductive layer of gate and data pads using the fourth
mask.
34. The method according to claim 33, further compris-
ing:
forming a double layered data link extending from the
data pad using the first mask;

forming second and third aperture portions using the third
mask;

forming third and fourth contact holes exposing the data
line and the data link using the fourth mask; and

forming a first contact electrode to connect the data line
and the data link through the third and fourth contact
holes using the fifth mask.

35. The method according to claim 34, wherein second
and third aperture portions overlap with the data line and the
data link.

36. The method according to claim 34, further compris-
ing:

forming an electrostatic discharging device having a

second thin film transistor connected to one of the data
and gate lines, a third thin film transistor connected
between a gate electrode and a source electrode of the
second thin film transistor in a diode form, and a fourth
thin film transistor connected between the gate elec-
trode and the drain electrode of the second thin film
transistor in a diode form.

37. The method according to claim 36, wherein the
forming the electrostatic discharging device includes:

forming the gate electrodes of the second to fourth thin
film transistors using the first mask;

forming the semiconductor layers, the source electrodes
and the drain electrodes of the second to fourth tran-
sistors on the first insulating film using the second
mask;

forming fourth to ninth aperture portions on the second
insulating film using the third mask;

forming fifth to tenth contact holes exposing electrodes
overlapping with the fourth to ninth aperture portions
using the fourth mask; and

forming second to fourth contact electrodes using the fifth

mask.

38. The method according to claim 37, wherein the fourth
and fifth aperture portions overlap a source electrode and a
gate electrode of the third thin film transistor.

39. The method according to claim 37, wherein the sixth
and seventh aperture portions overlap a drain electrode of
the third or fourth thin film transistors and a gate electrode
of the second thin film transistor.

40. The method according to claim 37, wherein the eighth
and ninth aperture portions overlap a source electrode and a
gate electrode of the fourth thin film transistor.

41. The method according to claim 37, wherein the second
contact electrode connects to a source electrode and a gate
electrode of the third thin film transistor through the fifth and
sixth contact holes.
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42. The method according to claim 37, wherein the third
contact electrode connects to a drain electrode of the third or
fourth thin film transistor and the gate electrode of the
second thin film transistor through the seventh and eighth
contact holes.

43. The method according to claim 37, wherein the fourth
contact electrode connects to a source electrode and a gate
electrode of the fourth thin film transistor through the ninth
and tenth contact holes.

44. The method according to claim 37, wherein the first to
fourth contact electrodes are formed inner portion from a
sealant area.

45. The method according to claim 37, wherein the
reflection electrode and the first to fourth contact electrodes
are formed of AINd and Mo.

46. The method according to claim 26, wherein the second
insulating film is an organic material.

47. The method according to claim 26, wherein the second
insulating film has an embossed surface.

48. The method according to claim 26, wherein the
reflection electrode has an embossed surface.

49. A method of fabricating a liquid crystal display
device, comprising:

forming a gate pattern having a first transparent conduc-
tive layer and a second opaque second conductive layer
using a first mask, the gate pattern including a pixel
electrode, a gate electrode and a gate line;

forming a first insulating film and a semiconductor layer
on the gate pattern, and a source/drain pattern having a
storage upper clectrode, a drain electrode, a source
electrode, a data line using a second mask;

forming a transmission hole exposing the first conductive
layer of the pixel electrode in a transmissive area using
a third mask;

forming a second insulating film over the source/drain
pattern using a fourth mask; and

forming a reflective electrode in a reflective area using a
fifth mask, the reflective electrode connecting the pixel
electrode with the drain electrode and the storage
electrode through the transmission hole.

50. The method according to claim 49, wherein the

semiconductor layer overlaps with the data line.

51. The method according to claim 49, wherein forming

the transmission hole further comprises:

forming a third insulating film that covers the source/drain

pattern.

52. The method according to claim 51, wherein the
transmission hole penetrates from the third insulating film to
the second conductive layer of the pixel electrode.

53. The method according to claim 49, further compris-
ing:

forming a double layered gate pad using the first mask, the

gate pad being connected to the gate line;

forming a double layered data pad using the first mask, the
data pad being connected to the data line;

forming first and second contact holes exposing a first
conductive layer of gate and data pads using the third
mask; and
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removing the second insulating film in a pad area of the
gate and the data pads using the fourth mask.
54. The method according to claim 49, further compris-

ing:
forming a double layered data link using the first mask,
the data link extending from the data pad,

forming third and fourth contact holes exposing the data
line and the data link using the third mask;

extending the third and fourth contact holes to the insu-
lating film using the fourth mask; and

forming a first contact electrode to connect the data line
and the data link through the third and fourth contact
holes using the fifth mask.
55. The method according to claim 49, further compris-
ing:
forming a electrostatic discharging device having a sec-
ond thin film transistor connected to one of the data and
gate lines, a third thin film transistor connected
between a gate electrode and a source electrode of the
second thin film transistor in a diode form, and a fourth
thin film transistor connected between a gate electrode
and a drain electrode of the second thin film transistor
in a diode form.
56. The method according to claim 55, wherein forming
the electrostatic discharging device comprises:

forming the gate electrodes of the second to fourth thin
film transistors using the first mask;

forming the semiconductor layers, the source electrodes,
and the drain electrodes of the second to fourth tran-
sistors on the gate insulating film using the second
mask;

forming fifth to tenth contact holes using the third mask;

extending the fifth to tenth contact holes to the second
insulating film using the fourth mask; and

forming second to fourth contact electrodes that using the

fifth mask.

57. The method according to claim 56, wherein the fifth
and sixth contact holes expose the gate and source electrodes
of the third thin film transistor.

58. The method according to claim 56, wherein the
seventh and eighth contact holes expose the drain electrode
of the third or fourth thin film transistor and the gate
electrode of the second thin film transistor.

59. The method according to claim 56, wherein the ninth
and tenth contact holes expose the source and drain elec-
trodes of the fourth thin film transistor.

60. The method according to claim 56, wherein the second
contact electrode connects to the gate and source electrodes
of the third thin film transistor through the fifth and sixth
contact holes.

61. The method according to claim 56, wherein the third
contact electrode connects the drain electrode of the third or
fourth thin film transistor and the gate electrode of the
second thin film transistor through the seventh and eighth
contact holes.

62. The method according to claim 56, wherein the fourth
contact electrode connects the gate and source electrodes of
the fourth thin film transistor through the ninth and tenth
contact holes.
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63. The method according to claim 56, wherein the first to
fourth contact electrodes are formed in a sealant area.

64. The method according to claim 56, wherein the
reflection electrode and the first to fourth contact electrodes
are formed of AINd and Mo.

65. The method according to claim 49, wherein the second
insulating film is an organic material.

66. The method according to claim 49, wherein the second
insulating film has an embossed surface.

67. The method according to claim 49, wherein the
reflection electrode has an embossed surface.

68. A liquid crystal display device, comprising:

a gate line;

a gate insulating film on the gate line;

a data line crossing the gate line to define a pixel region;
a switching element;

a pixel electrode;

a storage capacitor including a storage upper electrode
overlapping more than half of the gate line in the
direction of the data line; and

a reflective electrode connecting the pixel electrode with
the switching element.
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69. A method of fabricating a liquid crystal display
device, comprising:

forming a gate line including a first transparent conduc-
tive layer;

forming a gate insulating film on the gate line;

forming a data line crossing the gate line to define a pixel
region;

forming a thin film transistor connected to the gate line

and the data line;

forming a pixel electrode having a second transparent
conductive layer;

forming a storage capacitor including a storage upper
electrode overlapping the gate line;

forming a transmission hole exposing at least a portion of
the second transparent conductive layer of the pixel
electrode; and

forming a reflective electrode connecting the pixel elec-
trode with the thin film transistor and the storage upper
electrode.
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