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(57) ABSTRACT

A semiconductor doping method includes steps of forming
an insulation layer on a substrate, forming a semiconductor
layer on the insulation layer, forming a photoresist layer on
the insulation layer, patterning the photoresist layer to
provide a portion of the photoresist layer on a first portion
of the semiconductor layer, hard baking the portion of the
photoresist layer at a first hard-baking temperature of more
than about 140°C., doping the semiconductor layer with an
impurity in regions other than the first portion of the
semiconductor layer, and removing the portion of the pho-
toresist layer.

DRIVING CIRCUIT UNIT

B-REC

2l
|




US 2003/0092224 A1

Patent Application Publication May 15,2003 Sheet 1 of 19

q9 Q¥ q¢ eg ey eg

T t ] ]

V729 | i 72//7.| ) | 774 W | | ik 77

[T \\ .

_ ] 7
qi1  q2 eIl e2
LT
NOIDTY -4 NOIDTY -V
LINN LINDUID DNIAINGA LINQ TAXId
Lav ¥orid

i

OId



Patent Application Publication May 15,2003 Sheet 2 of 19 US 2003/0092224 A1

FIG. 2A

PRIOR ART
LDD DOPING
A-REGION B- REGION
2b 2¢C
| | N ] 1
- [ 11 —9

5b 4b 4¢ Hc



Patent Application Publication May 15,2003 Sheet 3 of 19 US 2003/0092224 A1

FIG. 2B

PRIOR ART

n+DOPING(HIGH ENERGY,HIGH DOSE)

I
mm 20 . 20

I | | I




Patent Application Publication May 15,2003 Sheet 4 of 19 US 2003/0092224 A1

FIG. 2C

PRIOR ART

I mxm /IA A\h w‘;w

|
Al | 1V

L
1T +—9

4b 6b 5¢ 4c



Patent Application Publication May 15,2003 Sheet 5 of 19 US 2003/0092224 A1

FIG. 3A

PRIOR ART
A-REGION (DD DOPING B—REGION
I R
2b 2c
i .
‘T . T 1T 1 “—9




Patent Application Publication May 15,2003 Sheet 6 of 19 US 2003/0092224 A1

FIG. 3B
PRIOR ART
n+DOPING
(HIGH ENERGY,HIGH DOSE)
A-REGION ‘ ‘ ‘ B-REGION
2b 2c

[ I

20—F o

i

|
ob 4b 4c 5Sc



Patent Application Publication May 15,2003 Sheet 7 of 19 US 2003/0092224 A1

FIG. 3C

PRIOR ART

I I
6b 4b 5b 4c 5Sc



Patent Application Publication May 15,2003 Sheet 8 of 19 US 2003/0092224 A1

FIG. 4A

—109
—104

1—101

3

A




Patent Application Publication May 15,2003 Sheet 9 of 19 US 2003/0092224 A1

FIG. 4B
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SEMICONDUCTOR DOPING METHOD AND
LIQUID CRYSTAL DISPLAY DEVICE
FABRICATING METHOD USING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. 71123/2001 filed in Korea on Nov.
15, 2001, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a semiconductor
doping method, and more particularly, to a semiconductor
doping method and a liquid crystal display device fabricat-
ing method using the same.

[0004]

[0005] Currently, active matrix liquid crystal display
(LCD) devices are commonly used as large-scaled, high
picture quality flat panel display devices, and include a pixel
thin film transistor formed within each pixel for displaying
an actual image and controlling liquid crystal molecules, and
a driving circuit thin film transistor for applying a signal to
a gate line and a data line to operate the pixel thin film
transistor and applying a picture signal to a pixel electrode.

[0006] A driving circuit unit may be commonly divided
into two types: an external signal driving circuit and an
internal signal driving circuit. The external signal driving
circuit is formed on an external substrate of a liquid crystal
display panel, separately from a pixel driving TFT, and
connected to the liquid crystal panel. The internal signal
driving circuit is formed integrally with the pixel driving
TFT on the liquid crystal display panel. A CMOS (Compli-
mentary Metal Oxide Semiconductor) TFT that uses a
polycrystalline silicon (p-Si) with a high junction field effect
mobility is commonly used for the internal signal driving
circuit. The internal signal driving circuit that uses the
CMOS TFT is advantageous because fabrication costs may
be reduced, switching effect is improved compared to an
external driving type integrated circuit, and fabrication may
be accomplished using the same processes for fabricating
the pixel driving TFT.

[0007] FIG. 1 is a cross sectional view of a liquid crystal
display device according to the related art. In FIG. 1, the
liquid crystal display device is divided into a pixel unit in
which liquid crystal molecules are aligned as an external
signal is applied thereto, and a driving circuit unit for
applying a signal to the pixel unit. The driving circuit unit
includes a region “A” where an NMOS TFT is formed and
a region “B” where a PMOS TFT is formed.

[0008] The NMOS TFT formed within the region “A” of
the driving circuit unit and the pixel unit have an LDD
(Light Doped Drain) structure that includes a buffer layer 3
stacked on a transparent glass substrate 1, intrinsic semi-
conductor layers (i.e., channel layers) 4a and 4b made of a
p-Si, n~ doped DD layers 5¢ and 5b, and n* layers 6a and
6b formed on the buffer layer 3, a gate insulation layer 9
formed over the entire substrate 1 upon which the channel
layers 4a and 4b, the LDD layers 5a and 5b, and the n*
players 6a and 6b are formed, gate electrodes 2a and 2b
formed at the channel layers 4a and 4b on the gate insulation
layer 9, an interlayer 13 stacked throughout the entire
substrate 1 upon which the gate electrode electrodes 2a and

1. Field of the Invention

2. Description of the Related Art
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2b are formed, source/drain electrodes 11a and 115 formed
on the interlayer 13 and connected to the n* layers 6a and 6b
through a via hole, and a passivation layer 15 stacked
throughout the entire substrate with the TFT formed thereon.
A pixel electrode 17 is formed on the passivation layer 15 of
the pixel unit and is connected to the source/drain electrode
11a through a contact hole. The pixel electrode drives a
liquid crystal material, thereby displaying image data when
a signal is applied thereto.

[0009] The PMOS TFT formed at the region “B” of the
driving circuit unit includes a buffer layer 3 stacked on a
transparent glass substrate 1, a channel layer 4¢ and a p*
layer 7 formed on the buffer layer 3, a gate insulation layer
9 stacked throughout the entire substrate 1 where the chan-
nel layer 4¢ and the p* layer 7 are formed, a gate electrode
2¢ formed at the region of the channel layer 4¢ on the gate
insulation layer 9, an interlayer 13 stacked throughout the
entire substrate 1 upon which the gate electrode 2c is
formed, source/drain electrode 11a and 115 connected to the
p* layer 7 through a contact hole, and a passivation layer 15
stacked throughout the entire substrate with the PMOS TFT
formed thereon. The driving circuit CMOS TFT is integrally
formed with the pixel TFT and applies a signal to the pixel
TFT through the data line and the gate line.

[0010] In general, the NMOS TFT formed in the pixel unit
and the driving circuit unit is completed by performing n*
doping after the channel layer and the LDD layer are
partially blocked by patterning the photoresist. In case of
doping an n* ion with a relatively big mass such as phosphor
ion, the n* ion penetrates into the photoresist, causing
deformation of a chemical structure of the photoresist,
thereby influencing display quality of the liquid crystal
display device.

[0011] For the explanation of the doping phenomenon of
the MOS TFT formed at the liquid crystal display device
with the driving circuit integrally formed therewith, the
MOS FET formed at both the pixel unit and the driving
circuit unit is to be illustrated and explained. In this respect,
however, considering that the NMOS FET is commonly
formed at the pixel unit and the driving circuit unit, only the
driving circuit unit will now be explained with omission of
description for the pixel unit.

[0012] FIGS. 2A-2C are cross sectional views of an ion
doping method according to the related art. In FIG. 2A, at
regions “A” and “B” of the buffer layer 3 on the substrate 1,
the semiconductor layer (not shown), the gate insulation
layer 9 and the gate electrodes 2b and 2c¢ are formed. When
the LDD doping is performed, the gate electrodes 2b and 2¢
block the ion doping, thereby forming the channel layers 4b
and 4¢. Then, a low concentration of n™ ions is doped at both
sides of the channel layers 4b and 4c, thereby forming the
LDD layers 5b and 5c.

[0013] In FIG. 2B, a photoresist layer 20 is formed at a
portion of the LDD layer 5b and over the entire region “B”
to block a portion of the LDD layer 5b and the region “B.”
In general, patterning of a photoresist material is completed
by soft baking the coated photoresist at a temperature of
about 100° C., and photocured by irradiating an ultraviolet
light onto the soft baked photoresist material. Then, a high
dose of n* ions are implanted thereon with a high accelera-
tion energy.

[0014] 1In FIG. 2C, the portion of the LDD layer 5b of the
region “A” is changed to an n* layer 6b, and the photoresist
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layer is removed. Then subsequent processing, such as
interlayer, source/drain, and passivation processes are per-
formed to complete the NMOS TFT of the LDD structure.
Although not shown in the drawings, the LDD layer 5c¢ of
the region “B” is changed to a PMOS TFT according to a p*
doping.

[0015] Inthe driving circuit integrated liquid crystal panel,
in order to form the NMOS TFT of the pixel unit and the
NMOS TFT of the driving circuit unit, in a state that a
portion of the semiconductor layer is blocked, the high dose
of n* ions uses a high acceleration energy. Since the phos-
phor is the commonly selected N* ion used for the n* doping
and has a relatively large mass, if the high dose/high
acceleration energy is performed, the n* ions penetrate into
the photoresist layer, thereby deforming the chemical struc-
ture of the photoresist material. The chemical deformation of
the photoresist material changes a reaction with a developer,
thereby making it impossible to completely strip the pho-
toresist layer 20 after doping. As a result, portions of the
photoresist material remain on the gate insulating layer 9,
thereby generating defects in the TFT.

[0016] FIGS. 3A-3C are cross sectional views of another
ion doping method according to the related art. In FIG. 3A,
an LDD doping is performed to form the channel layers 4b
and 4¢ and LDD layers 5b and 5¢ on semiconductor layers
of the regions “A” and “B.” Then, as shown in FIG. 3B, the
gate insulation layer 9 is entirely etched except for a portion
of below the gate electrodes 2b and 2c. Subsequently, after
a photoresist material is coated, a photoresist layer 20 is
formed at a portion of the LDD layer 5b of the region “A”
and throughout the entire region of “B” through soft baking,
exposure, and development processes. Then, in a state that
a portion of the LDD layer 5b and the region “B” are
blocked, the n* ion is doped thereon using a low acceleration
energy. Next, a portion of the LDD layer 5b is changed to the
n* layer 6b according to the n* doping, thereby completing
an NMOS TFT of the LDD structure including the LDD
layer 5b and the n* layer 6b.

[0017] Although the gate insulation layer 9 is stripped,
except for the portion below the gate electrode 2b and 2c,
even in a case where only the gate insulation layer 9 above
the n* doping region is etched, n* doping can be performed
with a low acceleration energy. In this method, since the gate
insulation layer 9 does not exist at the doping region, the n*
ion can be doped with a low acceleration energy. Conse-
quently, the amount of n* ions penetrating into the photo-
resist material is reduced, thereby preventing chemical
deformation of the photoresist material. Thus, during etch-
ing of the photoresist material after the doping process, no
residual photoresist remains on the gate insulation layer 9.
However, in this method, etching the gate insulation layer 9
is an additional process step, thereby increasing fabrication
costs and generating contact defects between the semicon-
ductor layer and the source/drain electrodes following for-
mation of the semiconductor layer. Accordingly, the semi-
conductor layer in the region “B” is damaged when the gate
insulation layer 9 is etched.

SUMMARY OF THE INVENTION

[0018] Accordingly, the present invention is directed to a
semiconductor doping method and liquid crystal display
device fabricating method using the same that substantially
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obviates one or more of the problems due to limitations and
disadvantages of the related art.

[0019] An object of the present invention is to provide a
semiconductor doping method in which a photoresist mate-
rial may be completely removed without any residual mate-
rial.

[0020] Another object of the present invention is to pro-
vide a polycrystalline thin film transistor fabricating method
adopting the semiconductor doping method.

[0021] Another object of the present invention is to pro-
vide a liquid crystal display device fabricating method
adopting the semiconductor doping method.

[0022] 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.

[0023] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, a semiconductor
doping method includes steps of forming an insulation layer
on a substrate, forming a semiconductor layer on the insu-
lation layer, forming a photoresist layer on the insulation
layer, patterning the photoresist layer to provide a portion of
the photoresist layer on a first portion of the semiconductor
layer, hard baking the portion of the photoresist layer at a
first hard-baking temperature of more than about 140° C.,
doping the semiconductor layer with an impurity in regions
other than the first portion of the semiconductor layer, and
removing the portion of the photoresist layer.

[0024] 1In another aspect, a polycrystalline thin film tran-
sistor fabricating method includes steps of forming an
insulation layer on a substrate, forming an amorphous semi-
conductor layer on the insulation layer, crystallizing the
amorphous semiconductor layer to form a polycrystalline
semiconductor layer, forming a gate insulation layer on
entire surface of the substrate and the polycrystalline semi-
conductor layer, forming a gate electrode on the gate insu-
lation layer, forming a photoresist layer on the gate elec-
trode, patterning the photoresist layer to provide a portion of
the photoresist layer on a first portion of the polycrystalline
semiconductor layer, baking the photoresist layer at a first
temperature of more than about 140° C., doping the poly-
crystalline semiconductor layer with an impurity at a first
concentration in regions other than the first portion of the
polycrystalline semiconductor layer to form a channel layer
and an impurity semiconductor layer, removing the photo-
resist layer, forming an insulation layer on the gate electrode
and gate insulation layer, and forming source/drain elec-
trodes in electrical contact with the impurity semiconductor
layer on the insulation layer; and forming a passivation layer
on the source/drain electrodes and insulation layer.

[0025] 1In another aspect, a method of fabricating a liquid
crystal display device with a driving circuit integrally
formed therewith includes steps of forming a buffer layer on
a pixel unit and first and second regions of a driving circuit
unit of a first substrate, forming an amorphous semiconduc-
tor layer on the buffer layer, crystallizing the amorphous
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semiconductor layer to form a polycrystalline semiconduc-
tor layer, forming a gate insulation layer on entire surface of
the buffer layer and the polycrystalline semiconductor layer,
doping the polycrystalline semiconductor layer to form a
channel region and lightly doped drain regions, forming a
photoresist layer on entire surface of the gate insulation
layer, pattering the photoresist layer to form a first photo-
resist layer over the lightly doped drain regions formed in
the pixel unit and a first region of the driving circuit unit, and
over a second region of the driving circuit unit, baking the
first photoresist layer at a first temperature of more than
about 140° C., doping a portion of the lightly doped drain
regions formed in the pixel unit and the first region of the
driving circuit unit to form first impurity semiconductor
regions, removing the first photoresist layer, forming a
second photoresist layer over the pixel unit and the first
region of the driving circuit unit, doping the lightly doped
drain regions in the second region of the driving circuit unit
with a second impurity to form second impurity semicon-
ductor regions, removing the second photoresist layer, form-
ing an interlayer on an entire surface of the gate insulation
layer, forming a plurality of via holes exposing portions of
the first and second impurity semiconductor regions, form-
ing a metal layer on the interlayer and within the plurality of
via holes to form pairs of source/drain electrodes in electri-
cal contact with exposed portions of the first and second
impurity semiconductor regions, and forming at least one
passivation layer on an entire surface of the interlayer and
the pairs of source/drain electrodes.

[0026] Tt 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

[0027] The accompanying drawings, which are included
to provide a 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. In the drawings:

[0028] FIG. 1 is a cross sectional view of a liquid crystal
display device according to the related art;

[0029] FIGS. 2A-2C are cross sectional views of an ion
doping method according to the related art;

[0030] FIGS. 3A-3C are cross sectional views of another
ion doping method according to the related art;

[0031] FIGS. 4A-4E are cross sectional views of an exem-
plary ion doping method according to the present invention,
and

[0032] FIGS. 5A-5G are cross sectional views of an exem-
plary fabrication method of a liquid crystal display device
according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0033] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.
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[0034] FIGS. 4A-4E are cross sectional views of an exem-
plary ion doping method according to the present invention.
In FIG. 4A, an insulation layer 109 may be formed on a
semiconductor layer 104 that is formed on a substrate 101,
which may include glass or an insulating material.

[0035] In FIG. 4B, a photoresist material may be coated
on the insulation layer 109, thereby forming a photoresist
layer 120. In general, a negative photoresist and a positive
photoresist may be used. However, the negative photoresist
preferably may be used. The photoresist material is soft-
baked at a temperature of about 100° C., and ultraviolet light
may be irradiated onto the soft-baked photoresist material.

[0036] In FIG. 4C, the irradiated, soft-baked photoresist
material may be developed, thereby forming a patterned
photoresist layer 120. The photoresist layer 120 may be
hard-baked twice, wherein each hard-baking may be per-
formed at different temperatures. For example, during the
first hard-baking, the photoresist layer 120 may be thermally
treated at a temperature of about 130° C., and during the
second hard-baking, the photoresist layer 120 may be ther-
mally treated at a higher temperature of about 140-165° C.,
or preferably at a temperature of about 150-155° C. Alter-
natively, the first hard-baking process may be omitted.

[0037] InFIG. 4D, an impurity may be doped on the entire
substrate with a high acceleration energy.

[0038] InFIG.4E, wherein a portion of the semiconductor
layer 104 that is blocked by the photoresist layer 120 may be
changed to a channel layer 104a and a portion of the
semiconductor layer 104 doped with the impurity thereon at
both sides may become an impurity layer 106. The impurity
may be an n* ion, such as a phosphor ion, or a p* ion, such
as a boron ion. However, since the p* ion, such as boron ion,
has a relatively lower mass than the n* phosphor ion, it may
be difficult to cause chemical deformation of the photoresist
layer even when the photoresist layer is not formed using the
first and second hard-baking processes. Accordingly, the
method in the present invention may be adopted to the n*
doping.

[0039] Since the first hard-baking process is performed at
about 130° C. and the second hard-baking process is per-
formed at about 140° C., more cross-linking is formed due
to the higher temperature within the photoresist layer.
Accordingly, a more firm photoresist layer may be formed.
Thus, even in the case that the n* ion is doped using a high
acceleration energy, the photoresist layer will not be chemi-
cally deformed by the n* ion and the photoresist layer may
be completely etched.

[0040] Accordingly, the n* doping using a high dose/high
acceleration energy may be adapted to doping of a semi-
conductor substrate (i.c., semiconductor wafer) as well as to
doping of a semiconductor layer formed on a glass substrate.
The doping method according to the present invention may
be adopted to fabrication of various semiconductor devices,
such as general p-Si TFTs or p-Si CMOS TFTs. Since the
liquid display device with an external driving circuit formed
integrally therewith of the present invention includes both
the p-Si TFT and the p-Si CMOS TFT, descriptions on the
liquid crystal display device would show adoption of the
present invention to the p-Si TFT and p-Si CMOS TFT.

[0041] FIGS. 5A-5G are cross sectional views of an exem-
plary fabrication method of a liquid crystal display device
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according to the present invention. In FIGS. 5A-5G, the
substrate may be divided into a pixel unit where an NMOS
TFT may be formed and a driving circuit unit where a
CMOS TFT may be formed. The driving circuit unit may be
divided into a region “A” where the NMOS TFT may be
formed and a region “B” where a PMOS TFT may be
formed.

[0042] In FIG. 5A, a buffer layer 203 may be formed on
a substrate 201. The buffer layer may include an insulating
material, such as SiO,, and the substrate 201 may include a
transparent material, such as glass. Then, an amorphous
semiconductor, such as a-Si, may be deposited within the
pixel unit and the regions “A” and “B” of the driving circuit
unit of the buffer layer 203, and patterned to form amor-
phous semiconductor layers 204a, 204b and 204¢. Subse-
quently, the amorphous semiconductor layers 204a, 2045,
and 204¢ may be laser-annealed to form a polycrystalline
semiconductor layer (a p-Si layer). The laser annealing may
be performed by a method in which the amorphous semi-
conductor layer is scanned with an excimer laser. The
deposited amorphous semiconductor may be first laser-
annealed to be changed to a polycrystalline semiconductor,
and then the polycrystalline semiconductor may be patterned
to form the semiconductor layers 2044, 204b, and 204c.

[0043] In FIG. 5B, an insulating material, such as SiO, or
SiNx, may be stacked over the entire substrate 210 to a
thickness of about 1800 A to form a gate insulation layer
209. Then, gate electrodes 202a, 202b, and 202¢ may be
formed on the gate insulation layer 209 of the pixel unit and
the regions “A” and “B” of the driving circuit unit. The gate
electrodes 2024, 202b, and 202¢ may be formed as a single
metal layer, or may be formed as a double metal layer,
thereby improving film and current characteristics. For
example, the gate electrodes 202a, 202b, and 202¢ may
include AINd/Mo, wherein an AINd layer and a Mo layer
may be sequentially deposited to a thickness of about 3000
A and about 500 A , respectively, over the entire gate
insulation layer 209. Then, the AINd and Mo layers may be
simultaneously patterned within the pixel unit and the
regions “A” and “B” of the driving circuit unit. The gate
electrodes 2024, 202b, and 202¢ may block the n~ ions
during the LDD doping process. Accordingly, the n™ ions
may be doped on the semiconductor layer by the LDD
doping, so that channel layers 204a, 204b, and 204¢ and low
concentration LDD layers 205a, 205b, and 205¢ may be
respectively formed at the semiconductor layer of the pixel
unit and the driving circuit unit.

[0044] 1In FIG. 5C, a photoresist material may be coated
throughout the entire substrate 201 and patterned to form a
first photoresist layer 220. The photoresist material may be
a negative photoresist, and the first photoresist layer 220
may be formed by processes including coating the photo-
resist material, soft-baking at about 100° C., exposure and
development, and performing a first hard-baking. Alterna-
tively, the first hard-baking process may be omitted. Accord-
ingly, the first photoresist layer 220 may be formed to cover
the LDD layers 2052 and 2055 formed at the pixel unit and
the region “A” of the driving circuit unit, and may be formed
to entirely cover the region “B” of the driving circuit unit.
Then, the first photoresist layer 220 may be thermally treated
during a second hard-baking process. The second hard-
baking process may be performed at a temperature range of
about 140-165° C., and preferably at a temperature range of
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about 150-155° C., for about 1 minute. Accordingly, if the
second hard-baking temperature is above 165° C., carbon
may be driven from the photoresist material, thereby causing
chemical deformation of the photoresist material. Thus, it
may be preferred not to exceed 165° C. during the second
hard-baking process. The second hard-baking increases
cross-linking within the photoresist material, thereby form-
ing the first photoresist layer 220 having a more chemically
firm structure.

[0045] The first photoresist layer 220 may be formed
during a single hard-baking process. For example, by ther-
mally treating the photoresist at about 150-155° C. during
the first hard-baking process, the photoresist layer 220 may
be firmly formed without the second hard-baking process.

[0046] InFIG. 5D, a high dose and acceleration energy of
n* doping may be performed on the substrate with the first
photoresist layer 220 formed thereon. Accordingly, a rela-
tively high concentration of n* ions may be doped into the
LDD layers 205a and 205b of the pixel unit to form n* layers
206a and into the “A” region of the driving circuit unit that
have not been blocked by the first photoresist layer 220,
thereby forming n* layers 206b.

[0047] In FIG. 5E, the first photoresist layer 220 may be
etched, and a second photoresist layer 220 may be formed
over the entire portion of the pixel unit and the “A” region
of the driving circuit unit. The second photoresist layer 220
may also be formed through photoresist coating, soft-baking
(at about 100° C.), exposing, developing, and hard-baking
(at about 130° C.) processes.

[0048] Since boron ions used for the p* doping to form the
PMOS TFT of the driving circuit unit have a relatively lower
mass compared to the mass of phosphor ions, the photoresist
would be hardly deformed by doping. Therefore, the second
hard-baking process for the first and second photoresist layer
220 may not be necessary for the p* doping. As the p*
doping is performed on the substrate with the second pho-
toresist layer 220 formed thereon, a high concentration of p*
ions may be doped into the LDD layer 205¢ of the “B”
region of the driving circuit unit, thereby forming a p* layer
207.

[0049] 1In FIG. 5F, the second photoresist layer 220 may
be removed, and an interlayer 213 may be formed on the
gate insulation layer 209. Then, via holes may be formed in
the gate insulation layer 209 and the interlayer 213 to form
pairs of source/drain electrodes 211a, 211b, and 211c to
electrically contact the n* layers 2064 and 206b and the p*
layer 209. The interlayer 213 may be formed by depositing
SiNx material to a thickness of about 7000 A , and the pairs
of source/drain electrodes 211a, 211b, and 211c may be
formed by stacking and patterning the AINd/Mo layer.

[0050] InFIG. 5G, a passivation layer 215 may be formed
over the entire substrate 201, and may include benzocy-
clobutene (BCB) to provide an improved aperture ratio and
planarization. Then, a pixel electrode 217 that may include
a conductive transparent material, such as an ITO (Indium
Tin Oxide), may be formed within the pixel unit to be
electrically connected to one of the source/drain electrode
pair 211a through one of the via holes previously formed in
the gate insulation layer 209 and the interlayer 213.
Although the passivation layer 215 is shown as a single layer
in FIG. 5G, the passivation layer 215 may be formed of a
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plurality of individual layers. For example, the passivation
layer may be formed of a first layer that includes an
inorganic material, such as SiNx, and a second layer that
includes an organic material, such as BCB.

[0051] In addition, although not explicitly shown in the
drawings, a light shielding member may be formed by
separate processes at a substrate region to prevent light
leakage to the color filter layer. Then, the substrate 201 and
another substrate may be sealed by a sealing material, into
which liquid crystal material is injected, thereby completing
a liquid crystal display device.

[0052] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
semiconductor doping method and liquid crystal display
device fabricating method using the same of the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention
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 semiconductor doping method, comprising the steps
of:

forming an insulation layer on a substrate;
forming a semiconductor layer on the insulation layer;
forming a photoresist layer on the insulation layer;

patterning the photoresist layer to provide a portion of the
photoresist layer on a first portion of the semiconductor
layer;

hard baking the portion of the photoresist layer at a first
hard-baking temperature of more than about 140° C;

doping the semiconductor layer with an impurity in
regions other than the first portion of the semiconductor
layer; and

removing the portion of the photoresist layer.
2. The method according to claim 1, wherein the impurity
includes n* ions.

3. The method according to claim 1, wherein the step of
patterning the photoresist comprises:

coating a photoresist material onto the semiconductor
layer;

thermally treating the photoresist material to a soft-baking
temperature;

exposing the baked photoresist material to light;
developing the exposed photoresist material; and

thermally treating the developed photoresist material to a
second hard-baking temperature.

4. The method according to claim 3, wherein the soft-
baking temperature is about 100° C.

5. The method according to claim 3, wherein the second
hard-baking temperature is about 130° C.

6. The method according to claim 1, wherein the first
hard-baking temperature is about 140-165° C.

7. The method according to claim 6, wherein the first
hard-baking temperature is about 150-155° C.
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8. A polycrystalline thin film transistor fabricating
method, comprising the steps of:

forming an insulation layer on a substrate;

forming an amorphous semiconductor layer on the insu-
lation layer;

crystallizing the amorphous semiconductor layer to form
a polycrystalline semiconductor layer;

forming a gate insulation layer on entire surface of the
substrate and the polycrystalline semiconductor layer;

forming a gate electrode on the gate insulation layer;
forming a photoresist layer on the gate electrode;

patterning the photoresist layer to provide a portion of the
photoresist layer on a first portion of the polycrystalline
semiconductor layer;

baking the photoresist layer at a first temperature of more
than about 140° C,;

doping the polycrystalline semiconductor layer with an
impurity at a first concentration in regions other than
the first portion of the polycrystalline semiconductor
layer to form a channel layer and an impurity semi-
conductor layer;

removing the photoresist layer;

forming an insulation layer on the gate electrode and gate
insulation layer; and

forming source/drain electrodes in electrical contact with
the impurity semiconductor layer on the insulation
layer; and

forming a passivation layer on the source/drain electrodes
and insulation layer.
9. The method according to claim 8, wherein the step of
patterning the photoresist comprises:

coating a photoresist material on the gate insulation layer;

thermally treating the photoresist material at a second
temperature;

exposing the soft-baked photoresist material to light;
developing the exposed photoresist material; and

thermally treating the developed photoresist material at a

third temperature.

10. The method according to claim 9, wherein the second
temperature is about 100° C.

11. The method according to claim 9, the third tempera-
ture is about 130° C.

12. The method according to claim 8, wherein the first
temperature is about 140-165° C.

13. The method according to claim 12, wherein the first
temperature is about 150-155° C.

14. The method according to claim 8, further comprising
the step of doping the impurity semiconductor layer to a
second impurity concentration on the to form light doped
drain regions.

15. The method according to claim 8, wherein the step of
forming a polycrystalline semiconductor layer includes the
step of scanning a laser beam on the amorphous semicon-
ductor layer.
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16. Amethod of fabricating a liquid crystal display device
with a driving circuit integrally formed therewith, compris-
ing the steps of:

forming a buffer layer on a pixel unit and first and second
regions of a driving circuit unit of a first substrate;

forming an amorphous semiconductor layer on the buffer
layer;

crystallizing the amorphous semiconductor layer to form
a polyerystalline semiconductor layer;

forming a gate insulation layer on entire surface of the
buffer layer and the polycrystalline semiconductor
layer;

doping the polycrystalline semiconductor layer to form a
channel region and lightly doped drain regions;

forming a photoresist layer on entire surface of the gate
insulation layer;

pattering the photoresist layer to form a first photoresist
layer over the lightly doped drain regions formed in the
pixel unit and a first region of the driving circuit unit,
and over a second region of the driving circuit unit;

baking the first photoresist layer at a first temperature of
more than about 140° C.;

doping a portion of the lightly doped drain regions formed
in the pixel unit and the first region of the driving
circuit unit to form first impurity semiconductor
regions;

removing the first photoresist layer;

forming a second photoresist layer over the pixel unit and
the first region of the driving circuit unit,

doping the lightly doped drain regions in the second
region of the driving circuit unit with a second impurity
to form second impurity semiconductor regions;

removing the second photoresist layer;

forming an interlayer on an entire surface of the gate
insulation layer;

forming a plurality of via holes exposing portions of the
first and second impurity semiconductor regions;

forming a metal layer on the interlayer and within the
plurality of via holes to form pairs of source/drain
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electrodes in electrical contact with exposed portions of
the first and second impurity semiconductor regions;
and

forming at least one passivation layer on an entire surface
of the interlayer and the pairs of source/drain elec-
trodes.

17. The method according to claim 16, wherein the step
of forming a polycrystalline semiconductor layer includes
laser-scanning the amorphous semiconductor layer.

18. The method according to claim 16, wherein the first
impurity includes n* ions.

19. The method according to claim 16, wherein the second
impurity includes p* ions.

20. The method according to claim 16, wherein the step
of forming a first photoresist layer comprises:

coating a photoresist material on the gate insulation layer;

thermally treating the photoresist material at a second
temperature;

exposing the soft-baked photoresist material to light;
developing the exposed photoresist material; and

thermally treating the developed photoresist material at a

third temperature.

21. The method according to claim 20, wherein the first
temperature is about 100° C.

22. The method according to claim 20, the third tempera-
ture is about 130° C.

23. The method according to claim 16, wherein the first
temperature is about 140-165° C.

24. The method according to claim 23, wherein the first
temperature is about 150-155° C.

25. The method according to claim 16, wherein the
passivation layer includes at least one of an inorganic
passivation layer and an organic passivation layer.

26. The method according to claim 16, further comprising
steps of:

providing a second substrate having a color filter layer
and a shielding unit;

bonding the first and second substrates together; and

injecting a liquid crystal material between the bonded first
and second substrates.
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