
US 20010006765A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0006765 A1 

Lee et al. (43) Pub. Date: Jul. 5, 2001 

(54) METHOD FOR MANUFACTURING TFT LCD (57) ABSTRACT 
DEVICE 

Disclosed is a method for manufacturing a thin ?lm tran 
sistor LCD device, in Which a counter and a gate bus line are 
made in a single photolithography process, and a channel of 
a thin ?lm transistor, a source electrode, a drain electrode, 
ohmic contacts for the source and drain electrodes are made 
in a single photolithography process. The method involves 
the steps of forming a ?rst photoresist layer on said depos 
ited metal layer for the gate bus line; exposing said ?rst 
photoresist layer to a scanning light, so that the portion of the 
?rst photoresist layer disposed over a counter electrode 
region for forming said counter electrode may be partially 
lightened; patterning said ?rst photoresist layer so that an 
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METHOD FOR MANUFACTURING TFT LCD 
DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a thin ?lm transis 
tor (TFT) liquid crystal display (LCD) device and more 
particularly, to a TFT LCD device having a pixel electrode 
and a counter electrode so con?gured that an electric ?eld 
having a horiZontal component parallel to the surface of a 
back substrate is generated in a liquid crystal cell. 

[0003] 2. Description of the Related Art 

[0004] In general, a TFT LCD device comprises a plurality 
of unit pixels and thin ?lm transistors respectively corre 
sponding to the unit pixels. Due to such a construction, it can 
realiZe a fast responding property, a high picture quality 
comparable to cathode ray tubes (CRTs), and an enlargement 
in scale of screen. 

[0005] At an early stage of the development of such TFT 
LCD devices, a TN (TWisted Nematic) mode or STN (Super 
TWisted Nematic) mode has been proposed, in Which an 
electric ?eld perpendicular to the surface of a back substrate 
is applied to liquid crystal cells. HoWever, TN or STN mode 
LCD devices have a draWback of a poor vieWing angle 
property. In order to overcome this draWback, an in plane 
sWitching (IPS) mode LCD device has been proposed. 

[0006] In this IPS mode liquid crystal display device, an 
electric ?eld parallel to the surface of the back substrate is 
applied to liquid crystal cells. In order to generate such a 
parallel electric ?eld, a pixel electrode and a counter elec 
trode are arranged in parallel to each other on the back 
substrate. In this IPS mode LCD device, a vieWing angle 
property can be improved. HoWever, the in plane sWitching 
mode LCD device, in Which the pixel electrodes and counter 
electrodes are made of an opaque conductive material, 
exhibits a loW aperture ratio and a degraded transmittance. 
In order to solve this problem, a fringe ?eld sWitching mode 
LCD device has also been proposed (Korean Patent Appli 
cation No. 98-9243). 

[0007] The above-mentioned fringe ?eld mode LCD 
device is illustrated in FIG. 1. FIG. 1 is a plan vieW 
illustrating a conventional fringe ?eld mode LCD device 
manufactured according to the conventional method. 

[0008] As shoWn in FIG. 1, in the fringe ?eld mode LCD 
device a plurality of unit pixels are de?ned by gate bus lines 
2 and data bus lines 4 Which are arranged in a matrix form 
on a back substrate 1. Further, a thin ?lm transistor is 
disposed in the vicinity of an intersection Where one gate bus 
line 2 and one data bus line 4 cross each other. 

[0009] In each unit pixel, a counter electrode 5 is formed 
in the shape of a rectangular plate. The counter electrode 5 
is made of a transparent conductive material and is con 
nected to storage capacitor line 7 so as to receive common 
signals continuously. The storage capacitor line 7 has a ?rst 
storage capacitor 7a extending in parallel to the gate bus line 
2, and a second storage capacitor 7b extending from the ?rst 
storage capacitor 7a in parallel to the data bus line 4 so that 
it may be interposed betWeen the counter electrode 5 and the 
data bus line 4. The ?rst storage capacitor 7a is electrically 
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in contact With the counter electrode 5 Whereas the second 
storage capacitor 7b is electrically insulated from the data 
bus line 4. 

[0010] Also in each unit pixel, a pixel electrode 9 is also 
provided, Which is made of a transparent conductive mate 
rial. The pixel electrode 9 overlaps partially With the counter 
electrode 5, and is insulated from the counter electrode 5 by 
a gate insulating ?lm (not shoWn). The pixel electrode 9 has 
a plurality of comb-shaped electrode portions 9a, and an 
electrode bar 9b for connecting respective end of the comb 
shaped electrode portions 9a together. The comb-shaped 
electrode portions 9a are uniformly spaced from one 
another. The electrode bar 9b is in contact With a drain 
electrode of the thin ?lm transistor. 

[0011] Since both the pixel electrode 5 and the counter 
electrode 9 are made of a transparent conductive material, 
high aperture ratio can be realiZed. 

[0012] MeanWhile, although not shoWn, a front substrate 
is disposed opposite to the back substrate 1. The spacing 
betWeen the front substrate and back substrate 1 is greater 
than the spacing betWeen the counter electrode 5 and the 
pixel electrode 9. 

[0013] NoW, the operation of the fringe ?eld mode LCD 
device having the above construction Will be described. 

[0014] When a voltage is exerted betWeen the counter 
electrode 5 and the pixel electrode 9, a fringe ?eld is 
produced in the liquid cell. Here, since the spacing betWeen 
the front substrate and back substrate 1 is set to be greater 
than the spacing betWeen the counter electrode 5 and the 
pixel electrode 9, a fringe ?eld having a vertical component 
is generated over the entire upper surface of tWo electrodes, 
that is, the counter electrode 5 and the pixel electrode 9. 
Therefore, liquid crystal molecules over the tWo electrodes 
are activated. Thus, a high transmittance is achieved. 

[0015] A conventional method for manufacturing the 
fringe ?eld mode LCD device operating as above Will be 
described referring to FIG. 2. FIG. 2 is a cross sectional 
vieW illustrating the conventional method for manufacturing 
the fringe ?eld mode LCD device. 

[0016] Atransparent conductive layer is formed on a back 
substrate 10, and so patterned according to a ?rst photoli 
thography process that a counter electrode 11 is formed. 

[0017] A metal layer for a gate bus line is formed on the 
back substrate 10 Where the counter electrode 11 has been 
formed. Then, though not shoWn, a gate bus line, a common 
electrode line and a gate pad are simultaneously formed by 
a second photolithography process. Here, the gate bus line 
extends in one direction. The common electrode line is in 
contact With the counter electrode 11, and the gate pad is 
located at the edge of the back substrate 10. 

[0018] A gate insulating layer 12, an amorphous silicon 
layer for a channel (not shoWn) and a doped semiconductor 
layer for an ohmic contact (not shoWn) are sequentially 
formed on the back substrate 10 Where the gate bus line and 
the like have been formed. The doped semiconductor layer 
and amorphous silicon layer are so patterned according to a 
third photolithography process that a thin ?lm transistor area 
is de?ned. 

[0019] A metal layer for a data bus line is formed on the 
back substrate 10 Where the thin ?lm transistor area has 
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de?ned. Then, a source electrode, a drain electrode, a data 
bus line and a data pad, Which are not shoWn in the ?gure, 
are formed according to a fourth photolithography process. 
Here, the source electrode and the drain electrode are formed 
in the thin ?lm transistor area. The data bus line is arranged 
to cross the gate bus line, and the data pad overlaps partially 
With the gate pad. 

[0020] A protecting layer 13 is formed on the back sub 
strate 10 Where the source electrode and so on have been 
formed. Then, the protecting layer is so patterned according 
to the ?fth photolithography process that a part of the drain 
electrode, the data pad and the gate pad are exposed. 

[0021] Finally, a transparent conductive layer is formed so 
as to contact With the exposed portion of the drain electrode, 
the data pad and the gate pad on the protecting layer 13. 
Then, according to a sixth photolithography process the 
transparent conductive layer is so patterned that a cornb 
shaped pixel electrode 14 is formed. 

[0022] In FIG. 2, the reference number 15 represents a 
back orientation ?lrn disposed on the pixel electrode 14 and 
protecting layer 13, the reference number 20 represents a 
front substrate opposite to the back substrate 10, the refer 
ence number 21 represents a front orientation ?lrn disposed 
on the back surface of the front substrate 20, the reference 
number 22 represents liquid crystals ?lled betWeen the tWo 
substrates 10 and 20, and the reference characters E1 and E2 
represent fringe ?elds generated betWeen the counter elec 
trode 11 and the pixel electrode 14, respectively. 

[0023] HoWever, each of the above 6 photolithography 
processes involves many sub-processes, such as a resist 
coating process, an exposing process, a developing process, 
an etching process, a resist rernoving process and the like. 
Further, it is required to prepare a different photo mask for 
every photolithography process. Therefore, in order to 
reduce the manufacturing costs While increasing the produc 
tion yield, there is a necessity for reducing the number of the 
photolithography processes. 

SUMMARY OF THE INVENTION 

[0024] Therefore, an object of the invention is to provide 
a method for manufacturing a thin ?lrn transistor LCD 
device in Which the number of photolithography processes 
used is reduced in order to solve the above-mentioned 
problern involved in the related art. 

[0025] A present method for manufacturing a thin ?lrn 
transistor LCD device haing a back substrate, a front sub 
strate opposed to said back substrate, a liquid crystal cell 
interposed betWeen the front and back substrates, a pixel 
electrode formed on the back substrate, a counter electrode 
formed on the back substrate and adapted to cooperate With 
the pixel electrode to generate an electric ?eld having a 
horiZontal cornponent parallel to a surface of the back 
substrate, and a thin ?lrn transistor including a gate elec 
trode, a source electrode, and a drain electrode, the thin ?lrn 
transistor serving to apply an image signal voltage betWeen 
said pixel electrode and said counter electrode, comprising 
the steps of: 

[0026] a transparent conductive layer for the counter elec 
trode and a metal layer for the gate bus line on the back 
substrate sequentially deposed. Thereafter, a ?rst photoresist 
layer is formed on said deposited metal layer for the gate bus 
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line; Thereafter, said ?rst photoresist layer is so exposed to 
a scanning light that the portion of the ?rst photoresist layer 
disposed over a counter electrode region for forming said 
counter electrode is partially lightened; Thereafter, said ?rst 
photoresist layer is so patterned that an area of the metal 
layer for the gate bus line lying under the partially lightened 
portion of the ?rst photoresist layer is not exposed; There 
after, said metal layer for the gate bus line is so patterned by 
using said patterned ?rst photoresist layer as a barrier layer 
that said counter electrode region and a gate bus line region 
may are de?ned; Thereafter, said transparent conductive 
layer for the counter electrode is so patterned by using said 
patterned metal layer as a barrier layer that said counter 
electrode is formed; Thereafter, said metal layer for the gate 
bus line is so patterned by using said patterned ?rst photo 
resist layer as a barrier layer that said gate bus line is formed; 
Thereafter, the thin ?lrn transistor is formed on said back 
substrate Where said gate bus line has been formed; There 
after, a protecting layer is formed on said back substrate 
Where said thin ?lrn transistor has been formed; Thereafter, 
said protecting layer is so patterned that a part of the drain 
electrode included in said thin ?lrn transistor is exposed; 
Thereafter, a transparent conductive layer for the pixel 
electrode is formed on said back substrate Where said drain 
electrode has been exposed; and said transparent conductive 
layer for the pixel electrode is so patterned that said pixel 
electrode is formed. 

[0027] At the step of exposing the ?rst photoresist layer to 
the scanning light, the ?rst photoresist layer over the counter 
electrode is partially exposed to a scanning light by using a 
?rst photo mask a portion of Which corresponding to the area 
of said ?rst photoresist layer located over the counter 
electrode region has opening parts and closed parts arranged 
in a lattice form. 

[0028] Further, in order to form a gate pad and a data pad 
simultaneously, the step of exposing said photoresist layer to 
the scanning light may be carried out by exposing said ?rst 
photoresist layer to the scanning light so that a data pad 
region and a gate pad region for forming a data pad and a 
gate pad respectively may be de?ned at the edges of the back 
substrate; the step of patterning said metal layer for the gate 
bus line may be carried out by patterning said metal layer so 
that the data pad and the gate pad may be formed simulta 
neously With the gate bus line; the step of patterning said 
protecting layer may be carried out by patterning the pro 
tecting layer so that the data pad and the gate pad may be 
exposed; and the step of forming said transparent conductive 
layer for the pixel electrode cornprises may be carried out by 
forming the transparent conductive layer for the pixel elec 
trode so as to contact With the exposed data pad and gate 
pad. 

[0029] Further, in order to reduce the number of photoli 
thography processes used, the step of forming the thin ?lrn 
transistor may be carried out by the folloWing procedures. 

[0030] A gate insulating layer, an amorphous silicon layer 
for a channel, a doped semiconductor layer for an ohrnic 
contact, and a metal layer for source/drain electrodes are 
sequentially deposed on the back substrate Where said 
counter electrode and said gate bus line have been formed; 
Thereafter, a second photoresist layer is formed on said 
deposited metal layer for source/drain electrodes; Thereaf 
ter, said second photoresist layer is so exposed to a scanning 
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light that the portion of said second photoresist layer lying 
over an area of the metal layer for source/drain electrodes 
de?ned betWeen a source electrode region for forming the 
source electrode and a drain electrode region for forming the 
drain electrode is partially lightened; Thereafter, said second 
photoresist layer is so patterned that the area of the metal 
layer for source/drain electrodes lying under the partially 
lightened portion of said second photoresist layer is not 
exposed; Thereafter, said metal layer for source/drain elec 
trodes is so patterned by using said patterned second pho 
toresist layer as a barrier layer that said source electrode 
region and said drain electrode region are de?ned; There 
after, said doped semiconductor layer for the ohmic contact 
is patterned by using said patterned metal layer as a barrier 
layer that an ohmic contact region for forming ohmic 
contacts for the source electrode and the drain electrode are 

de?ned; Thereafter, said amorphous silicon layer for the 
channel is so patterned by using said patterned doped 
semiconductor as a barrier layer that a channel of the thin 
?lm transistor is formed; Thereafter, said metal layer for 
source/drain electrodes is so patterned by using said pat 
terned second photoresist layer as a barrier layer that the 
source electrode and drain electrode are formed; and said 
doped semiconductor layer for the ohmic contact is so 
patterned by using said source electrode and the drain 
electrode as barrier layers that the ohmic contacts of the 
source electrode and the drain electrode are formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The above objects, and other features and advan 
tages of the present invention Will become more apparent 
after a reading of the folloWing detailed description in 
conjunction With the draWings, in Which: 

[0032] FIG. 1 is a plan vieW illustrating a conventional 
fringe ?eld mode LCD device manufactured according to 
the conventional method; 

[0033] FIG. 2 is a cross-sectional vieW illustrating a 
conventional method for manufacturing the fringe ?eld 
mode LCD device; 

[0034] FIG. 3 is a schematic plan vieW illustrating a 
method for manufacturing a fringe ?eld mode LCD device 
according to an embodiment of the present invention; 

[0035] FIGS. 4a to 46 are cross-sectional vieWs respec 
tively illustrating a ?rst photolithography process involved 
in the method for manufacturing the fringe ?eld mode LCD 
device according to an embodiment of the present invention; 

[0036] FIGS. 5a to 56 are cross-sectional vieWs illustrat 
ing a second photolithography process involved in the 
method for manufacturing the fringe ?eld mode LCD device 
according to an embodiment of the present invention; 

[0037] FIG. 6 is a cross-sectional vieW illustrating a third 
photolithography process involved in the method for manu 
facturing the fringe ?eld mode LCD device according to an 
embodiment of the present invention; and 

[0038] FIG. 7 is a cross-sectional vieW illustrating a 
fourth photolithography process of the method for manu 
facturing the fringe ?eld mode LCD device according to an 
embodiment of the present invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] NoW, preferred embodiments of the present inven 
tion Will be described in conjunction With the anneXed 
draWings. 
[0040] FIG. 3 is a plan vieW schematically illustrating a 
fringe ?eld mode LCD according to an embodiment of the 
present invention. 

[0041] As shoWn in FIG. 3, in the fringe ?eld mode LCD 
according to the illustrated embodiment of the present 
invention a unit piXel is de?ned by gate bus lines 33 and data 
bus lines 32 arranged on a back substrate in a matriX form. 
In the vicinity of an intersection Where one gate bus line 33 
and one data bus line 32 cross each other, a thin ?lm 
transistor is arranged. 

[0042] In each of the de?ned unit piXels a piXel electrode 
34 is formed so as to overlap With a counter electrode. A 
common voltage is applied to the piXel electrode 34 via a 
common electrode line 31. 

[0043] The fringe ?eld mode LCD device having such a 
construction has the same operation mechanism as the fringe 
?eld mode LCD device illustrated in FIG. 1, and the 
manufacturing method thereof is illustrated in FIGS. 4a to 
46, FIGS. 5a to 56, FIG. 6 and FIG. 7. FIGS. 4a to 46 are 
cross-sectional vieWs taken along a line X-X‘ of FIG. 3, 
respectively, and FIGS. 5a to 56, FIG. 6 and FIG. 7 are 
cross-sectional vieWs taken along a line Y-Y‘ of FIG. 3, 
respectively. 
[0044] With reference to FIGS. 4a to 46, the ?rst photo 
lithography process of the method for manufacturing the 
fringe ?eld mode LCD device according to the embodiment 
of the present invention is described. For the convenience of 
the explanation, a back substrate 41 is divided into three 
parts, that is, a gate electrode part AWhere a gate bus line is 
to be formed, a counter electrode part B Where a counter 
electrode is to be formed, and a storage capacitor electrode 
part C Where a storage capacitor electrode is to be formed. 
Also, it is assumed that photoresist layers used are of a 
positive type. 

[0045] First, a transparent conductive layer 42 for a 
counter electrode and a metal layer 43 for a gate bus line are 
deposited sequentially on the back substrate 41. For the 
metal layer 43, a metal is used Which can be etched by the 
dry etching method, such as Ta, MoXTay, MOXWy and so on. 

[0046] A ?rst photoresist layer 44 is coated on the metal 
layer 43, and then an eXposing process is carried out using 
a ?rst photo mask. As shoWn in FIG. 4b, the ?rst photo mask 
45 has a D1 region corresponding to the gate electrode part 
Aof the back substrate 41, a D2 region corresponding to the 
storage capacitor electrode part C of the back substrate 41, 
an E region corresponding to the counter electrode part B of 
the back substrate 41, and F1 and F2 regions located outside 
the D1 and D2 regions, respectively. Here, the D1 and D2 
regions are shielded so as to prevent a scanning light from 
transmitting therethrough. On the other hand, the F1 and F2 
regions are open so as to alloW a scanning light to transmit 
therethrough. The E region has a plurality of opening parts 
alloWing a scanning light to pass therethrough, and a plu 
rality of closed parts preventing the scanning light from 
passing therethrough. The opening parts and closed parts are 
arranged in a lattice form. 
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[0047] Upon developing the ?rst photoresist layer 44 
exposed to a scanning light by using the ?rst photo mask 45 
having the above mentioned arrangement, the areas of the 
photoresist layer respectively corresponding to the F1 and 
F2 regions of the ?rst photo mask 45 are completely 
removed, and the area of photoresist layer corresponding to 
the E region of the ?rst photo mask 45 is partially removed, 
thereby its thickness being reduced. 

[0048] As shoWn in FIG. 4c, the metal layer 43 for a gate 
bus line is patterned according to a dry etching method using 
the developed ?rst photoresist layer 44 as a barrier layer. The 
patterning of the metal layer 43 is so carried out that the area 
of the metal layer 43 corresponding to the F1 and F2 regions 
of the ?rst photo mask 45 are completely removed, and the 
areas of the metal layer 43 corresponding the gate electrode 
part A and the storage capacitor electrode part C of the back 
substrate 41 are remained as they are, and the area of the 
metal layer 43 corresponding to the counter electrode part B 
of the back substrate 41 is partially removed. Here, the area 
of the metal layer 43 corresponding to the counter electrode 
part B of the back substrate 41 can be partially removed 
because the ?rst photoresist layer 44 remains over the 
counter electrode part B. 

[0049] As shoWn in FIG. 4d, the transparent conductive 
layer 42 for a counter electrode is then etched using the 
patterned metal layer 43 as a barrier layer. The etching of the 
transparent conductive layer 42 is so carried out that the 
areas of the transparent conductive layer 42 respectively 
corresponding to the F1 and F2 regions of the ?rst photo 
mask 45 are completely removed, and the areas of the 
transparent conductive layer 42 respectively corresponding 
to the gate electrode part A, the storage capacitor electrode 
part C and the counter electrode part B of the back substrate 
41 are remained as they are. At this time, the area of the 
transparent conductive layer 42 corresponding to the counter 
electrode part B of the back substrate 41 can remain because 
the metal layer 43 for a gate bus line remains. Thus, a 
counter electrode 42a is formed. 

[0050] As shoWn in FIG. 46, the area of the metal layer for 
a gate bus line corresponding to the counter electrode part B 
of the back substrate 41 is then removed by means of a dry 
etching method. Thus, a gate bus line 43b is formed. 

[0051] According to the above procedures, the counter 
electrode 42a and the gate bus line 43b can be made in a 
single photolithography process. Also, a common electrode 
line contacting to the counter electrode 42a and a gate pad 
at the edges of the back substrate 41 can be made by the ?rst 
photolithography process. 

[0052] With reference to FIGS. 5a to 56, the second 
photolithography process of the method for manufacturing 
the fringe ?eld mode LCD device according to the embodi 
ment of the present invention is described. 

[0053] A gate insulating layer 54, an amorphous silicon 
layer 55 for a channel, a doped semiconductor layer 56 for 
an ohmic contact, and a metal layer 57 for source/drain 
electrodes are sequentially deposited on the back substrate 
41 Where the counter electrode 42a and the gate bus line 43b 
have been formed. Here, the amorphous silicon layer 55 and 
the doped semiconductor layer 56 are deposited by the 
PE-CVD method Whereas the metal layers 57 for source/ 
drain electrodes are deposited by a sputtering method. The 
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gate insulating layer 54 may be deposited by a PE-CVD 
method. Where the gate insulating layer 54 is made of 
silicon oXides, it is preferable that it is deposited by an 
AP-CVD method. 

[0054] A second photoresist layer 58 is coated on the 
metal layer 57 for source/drain electrodes, and then an 
eXposing process is carried out using a second photo mask 
59. As shoWn in FIG. 5a, the second photoresist layer 58 has 
G1 and G2 regions respectively corresponding to regions 
Where a source electrode and a drain electrode is to be 
formed, an I region de?ned betWeen the G1 and G2 regions, 
and H1 and H2 regions de?ned outside the G1 and G2 
regions, respectively. Here, the G1 region and G2 regions 
are shielded so as to prevent a scanning light from trans 
mitting therethrough, and the H1 and H2 regions are open so 
as to alloW a scanning light to transmit through. The I region 
has a plurality of opening parts alloWing a scanning light to 
pass through, and a plurality of closed parts preventing the 
scanning light from passing through. The opening parts and 
closed parts are arranged in a lattice form. 

[0055] Upon developing the second photoresist layer 58 
eXposed to a scanning light by using the second photo mask 
having the above mentioned arrangement, the areas of the 
photoresist layer 58 respectively corresponding to the H1 
and H2 regions of the second photo mask 59 are completely 
removed, and the area of photoresist layer 58 corresponding 
to the I region of the second photo mask 59 is partially 
removed. 

[0056] As shoWn in FIG. 5b, the metal layer 57 for 
source/drain electrodes is then patterned using the developed 
second photoresist layer 58 as a barrier layer. The patterning 
of the metal layer 57 for source/drain electrodes is so carried 
out that the areas of the metal layer 57 respectively corre 
sponding to the H1 and H2 regions of the second photo mask 
59 are completely removed, and the areas of the metal layer 
57 respectively corresponding to the G1, G2, and I regions 
is remained as they are. 

[0057] As shoWn in FIG. 5c, the doped semiconductor 
layer 56 for an ohmic contact and the amorphous silicon 
layer 55 for a channel are then patterned according to the dry 
etching method using the developed second photoresist layer 
58 and the patterned metal layer 57a as barrier layers. The 
patterning of the doped semiconductor layer 56 and the 
amorphous silicon layer 55 is so carried out that the areas of 
the doped semiconductor layer 56 and amorphous silicon 
layer 55 respectively corresponding to the H1 and H2 
regions of the second photo mask 59 are completely 
removed, and the areas of the doped semiconductor layer 56 
and amorphous silicon layer 55 respectively corresponding 
to the G1, G2, and I regions are remained as they are. Thus, 
a channel 55a of the thin ?lm transistor is constructed. Then, 
the area of the photoresist layer corresponding to the I region 
of the second photo mask 59 is removed. 

[0058] As shoWn in FIG. 5d, the area of the metal layer 
57a for source/drain electrodes corresponding to the I region 
of the second photo mask 59 is then removed according to 
an Wet etching method using the remaining second photo 
resist layer 58a as a barrier layer. Thus, a source electrode 
and a drain electrode of the thin ?lm transistor are con 
structed. 

[0059] As shoWn in FIG. 56, the area of the doped 
semiconductor layer 56a for an ohmic contact corresponding 
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to the I region of the second photo mask 59 is then removed 
according to the dry etching method using the remaining 
second photoresist layer 58a and the metal layers 57b for 
source/drain electrodes as barrier layers. Thus, an ohmic 
contact of the source electrode and an ohmic contact of the 
drain electrode are constructed. Then, the remaining second 
photoresist layer 58a is removed. 

[0060] According to the above procedures, the channel 
55a of the thin ?lm transistor, the source electrode, the drain 
electrode, the ohmic contact of the source electrode and the 
ohmic contact of the drain electrode can be made in a single 
photolithography process. Also, by the second photolithog 
raphy process a data pad partially overlapping With the gate 
pad can be made at the edge of the back substrate 41. 

[0061] With reference to FIG. 6, the third photolithogra 
phy process of the method for manufacturing the fringe ?eld 
mode LCD device according to the embodiment of the 
present invention is described. FIG. 6 is a cross-sectional 
vieW illustrating the third photolithography process of the 
method for manufacturing the fringe ?eld mode LCD device 
according to an embodiment of the present invention. 

[0062] As shoWn in FIG. 6, a protecting layer 68 is 
formed on the back substrate 41 Where the source electrode 
and the like have been formed. The protection layer 68 then 
so patterned according to the fourth photolithography pro 
cess that a part of the drain electrode, the data pad (not 
shoWn) and the gate pad (not shoWn) are exposed. At the 
exposed portion of the drain electrode a contact hole J is 
formed. The third photolithography process is carried out in 
the same fashion as the ?fth photolithography process of the 
conventional method for manufacturing a fringe ?eld mode 
LCD device. 

[0063] Finally, With reference to FIG. 7, the fourth pho 
tolithography process of the method for manufacturing the 
fringe ?eld mode LCD device according to the embodiment 
of the present invention is described. FIG. 7 is a cross 
sectional vieW illustrating the fourth photolithography pro 
cess of the method for manufacturing the fringe ?eld mode 
LCD device according to an embodiment of the present 
invention. 

[0064] As shoWn in FIG. 7, a transparent conductive layer 
is formed in such a fashion that it comes into contact With 
the exposed part of the drain electrode, the data pad and the 
gate pad on the protecting layer 68 Where the drain electrode 
and the like have been exposed. It is then so patterned 
according to the fourth photolithography process that a 
comb-shaped pixel electrode 79 is formed. The fourth pho 
tolithography process is carried out in the same fashion as 
the sixth photolithography process of the conventional 
method for manufacturing a fringe ?eld mode LCD device. 

[0065] As described above, by the method for manufac 
turing the thin ?lm transistor according to the embodiment 
of the present invention, the counter electrode and the gate 
bus line are formed by a single photolithography process. 
Also, the channel of the thin ?lm transistor, the source 
electrode, the drain electrode, the ohmic contact of the 
source electrode, and the ohmic contact of the drain elec 
trode are formed by a single photolithography process. 
Accordingly, many advantages can be achieved, including 
that the number of photolithography steps is reduced, 
thereby the manufacturing costs and time being saved, and 
thus the production yield being increased. 
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[0066] MeanWhile, the present invention is, of course, 
applicable to other IPS mode LCD device although the 
above description of the embodiment is described With 
reference to a fringe ?eld mode LCD device. 

[0067] Also, various other modi?cations Will be apparent 
to and can be readily made by those skilled in the art Without 
departing from the scope and spirit of this invention. 

What is claimed is: 
1. Amethod for manufacturing a thin ?lm transistor liquid 

crystal display device having a back substrate, a front 
substrate opposed to said back substrate, a liquid crystal cell 
interposed betWeen the front and back substrates, a pixel 
electrode formed on the back substrate, a counter electrode 
formed on the back substrate and adapted to cooperate With 
the pixel electrode to generate an electric ?eld having a 
horiZontal component parallel to a surface of the back 
substrate, and a thin ?lm transistor including a gate elec 
trode, a source electrode, and a drain electrode, the thin ?lm 
transistor serving to apply an image signal voltage betWeen 
said pixel electrode and said counter electrode, comprising 
the steps of: 

sequentially depositing a transparent conductive layer for 
the counter electrode and a metal layer for the gate bus 
line on the back substrate; 

forming a ?rst photoresist layer on said deposited metal 
layer for the gate bus line; 

exposing said ?rst photoresist layer to a scanning light, so 
that the portion of the ?rst photoresist layer disposed 
over a counter electrode region for forming said 
counter electrode may be partially lightened; 

patterning said ?rst photoresist layer so that an area of the 
metal layer for the gate bus line lying under the 
partially lightened portion of the ?rst photoresist layer 
may not be exposed; 

patterning said metal layer for the gate bus line by using 
said patterned ?rst photoresist layer as a barrier layer so 
that said counter electrode region and a gate bus line 
region may be de?ned; 

patterning said transparent conductive layer for the 
counter electrode by using said patterned metal layer as 
a barrier layer so that said counter electrode may be 

formed; 
patterning said metal layer for the gate bus line by using 

said patterned ?rst photoresist layer as a barrier layer so 
that said gate bus line may be formed; 

forming the thin ?lm transistor on said back substrate 
Where said gate bus line has been formed; 

forming a protecting layer on said back substrate Where 
said thin ?lm transistor has been formed; 

patterning said protecting layer so that a part of the drain 
electrode included in said thin ?lm transistor may be 
exposed; 

forming a transparent conductive layer for the pixel 
electrode on said back substrate Where said drain 
electrode has been exposed; and 

patterning said transparent conductive layer for the pixel 
electrode so that said pixel electrode may be formed. 
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2. The method according to claim 1, wherein said trans 
parent conductive layer for the pixel electrode is an ITO 
metal layer. 

3. The method according to claim 1, Wherein said metal 
layer for the gate bus line is a metal layer capable of being 
patterned by a dry etching method. 

4. The method according to claim 1, Wherein the step of 
exposing said ?rst photoresist layer is carried out using a 
?rst photo mask a portion of Which corresponding to the area 
of said ?rst photoresist layer located over the counter 
electrode region has opening parts and closed parts arranged 
in a lattice form. 

5. The method according to claim 1, Wherein: 

the step of exposing said ?rst photoresist layer to the 
scanning light is to expose said ?rst photoresist layer to 
the scanning light so that a data pad region and a gate 
pad region for forming a data pad and a gate pad 
respectively may be de?ned at the edges of the back 
substrate; 

the step of patterning said metal layer for the gate bus line 
is to pattern said metal layer so that the data pad and the 
gate pad may be formed simultaneously with the gate 
bus line; 

the step of patterning said protecting layer is to pattern the 
protecting layer so that the data pad and the gate pad 
may be exposed; and 

the step of forming said transparent conductive layer for 
the pixel electrode cornprises is to form the transparent 
conductive layer for the pixel electrode so as to contact 
With the exposed data pad and gate pad. 

6. The method according to claim 1, Wherein the step of 
forming said thin ?lrn transistor comprises the steps of: 

sequentially depositing a gate insulating layer, an arnor 
phous silicon layer for a channel, a doped serniconduc 
tor layer for an ohrnic contact, and a metal layer for 
source/drain electrodes on the back substrate Where 
said counter electrode and said gate bus line have been 
formed; 

forming a second photoresist layer on said deposited 
metal layer for source/drain electrodes; 

exposing said second photoresist layer to a scanning light 
so that the portion of said second photoresist layer lying 
over an area of the metal layer for source/drain elec 
trodes de?ned betWeen a source electrode region for 
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forming the source electrode and a drain electrode 
region for forming the drain electrode may be partially 
lightened; 

patterning said second photoresist layer so that the area of 
the metal layer for source/drain electrodes lying under 
the partially lightened portion of said second photore 
sist layer may not be exposed; 

patterning said metal layer for source/drain electrodes by 
using said patterned second photoresist layer as a 
barrier layer so that said source electrode region and 
said drain electrode region may be de?ned; 

patterning said doped semiconductor layer for the ohrnic 
contact by using said patterned metal layer as a barrier 
layer so that an ohrnic contact region for forming ohmic 
contacts for the source electrode and the drain electrode 
may be de?ned; 

patterning said amorphous silicon layer for the channel by 
using said patterned doped serniconductor as a barrier 
layer so that a channel of the thin ?lrn transistor may be 

formed; 
patterning said metal layer for source/drain electrodes by 

using said patterned second photoresist layer as a 
barrier layer so that the source electrode and drain 
electrode may be formed; and 

patterning said doped semiconductor layer for the ohrnic 
contact by using said source electrode and the drain 
electrode as barrier layers so that the ohmic contacts of 
the source electrode and the drain electrode may be 
formed. 

7. The method according to claim 6, Wherein the step of 
exposing said second photoresist layer to the scanning light 
is carried out using a second photo mask a portion of Which 
corresponding to an area of said second photoresist layer 
lying over the area of the metal layer for the source/drain 
electrodes de?ned betWeen the source electrode region and 
the drain electrode region has opening parts and closed parts 
arranged in a lattice form. 

8. The method according to claim 6, Wherein said gate 
insulating layer, said amorphous silicon layer for the channel 
and said doped semiconductor layer for the ohrnic contact 
are formed using a PE-CVD method. 

9. The method according to claim 6, Wherein said gate 
insulating layer is a silicon oxide layer deposited by an 
AP-CVD rnethod. 


