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IN-PLANE SWITCHING MODE LIQUID CRYSTAL
DISPLAY DEVICE

[0001] This application claims the benefit of Korean
Application No. 1997-19201, filed on May 19, 1997, which
is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a wide viewing
angle in-plane switching mode liquid crystal display device.

[0004] 2. Discussion of the Related Art

[0005] Twisted nematic liquid crystal display devices(h-
ereinafter TN LCDs) having high image quality and low
consumption electric power are widely applied to flat panel
display devices. TN LCDs, however, have a narrow viewing
angle due to refractive anisotropy of liquid crystal mol-
ecules. This is because prior to applying voltage, liquid
crystal molecules are horizontally aligned relative to the
substrate but become nearly vertically aligned relative to the
substrate when voltage is applied to a liquid crystal panel.

[0006] Recently, in-plane switching mode liquid crystal
display devices(hereinafter IPS-LCDs) have been widely
studied in which viewing angle characteristic is improved
and the liquid crystal molecules are nearly horizontally
aligned.

[0007] FIG. 1A is a plan view of a unit pixel of a
conventional IPS-LCD. As shown in the drawing, a unit
pixel region is defined by a gate bus line 1 and a data bus line
2 in which the lines are arranged perpendicularly and/or
horizontally in a matrix on a first substrate 10. A common
line 3 is arranged parallel to the gate bus line 1 in the pixel
region. A thin film transistor(TFT) is formed of a crossing
area of the data bus line 2 and the gate bus line 1. As shown
in FIG. 1B which is a sectional view taken along line I-I' of
FIG. 1A, the TFT includes a gate clectrode 5, a gate
insulator 12, a semiconductor layer 15, a channel layer 16,
and source/drain electrode 6. The gate electrode § is con-
nected to the gate bus line 1, and the source/drain electrode
6 is connected to the data bus line 2. The gate insulator 12
is formed on the entire surface of the first substrate 10.

[0008] A common electrode 9 and a data electrode 8 are
formed in the pixel region. The common electrode 9 is
formed with the gate electrode 5 and connected to the
common line 3. The data electrode 8 is formed with the
source/drain electrode 6 and electrically connected to the
source/drain electrode 6. Further, a passivation layer 20 and
a first alignment layer 234 are deposited on the entire surface
of the first substrate 10.

[0009] On a second substrate 11, a black matrix 28 is
formed to prevent a light leakage which may be generated
around TFT, the gate bus line 1, and the data bus line 2. A
color filter layer 29, and a second alignment layer 23b are
formed on the black matrix 28 in sequence. Also, a liquid
crystal layer 30 is formed between the first and second
substrates 10, 11. When voltage is not applied to LCD
having the above structure, liquid crystal molecules in the
liquid crystal layer 30 are aligned according to alignment
directions of the first and second alignment layers 23a, 23b,
but when voltage is applied between the common electrode
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9 and the data electrode 8, the liquid crystal molecules are
vertically aligned to extending directions of the common and
data electrode. As in the foregoing, since liquid crystal
molecules in the liquid crystal layer 30 are switched on the
same plane at all times, a grey inversion is not created in the
viewing angle directions of up and down direction, and right
and left direction.

[0010] However, in the conventional LCD having the
above structure, an aperature ratio is less than desired
because the data electrode and the common electrode are
opaque. Also, since a short by coupling the common elec-
trode and said gate bus line in the manufacturing process of
the LCD is often generated, the yield goes downed. Further,
for the gate insulator and the passivation layer between the
data electrode and the common electrode, a high driving
voltage for switching liquid crystal molecules is required.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention is directed to an
plane switchin mode liquid crystal display device that sub-
stantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0012] An object of the present invention is to provide an
LCD having a high aperature ratio.

[0013] Another object of the present invention is to
increase the yield of an LCD.

[0014] Additional features and advantages of the present
invention will be set forth in the description which follows,
and 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 and process particularly pointed out in the
written description as well as in the appended claims.

[0015] To achieve these an other advantages, and in accor-
dance with the purpose of the present invention, as embod-
ied and broadly described, in a first aspect of the present
invention there is provided an in-plane switching mode
liquid crystal display device comprising first and second
substrates; a plurality of gate and data bus lines defining
pixel regions and arranged on said first substrate; a common
line formed with said gate bus line; a plurality of thin film
transistors formed at respective crossing areas of said gate
and data bus lines, gate electrodes of said transistors being
connected to said gate bus lines, respectively; a gate insu-
lator having a contact hole on said gate electrodes; a
transparent first metal layer including a plurality of first
electrodes on said gate insulator; a passivation layer having
a contact hole on said transparent first metal layer; and a
transparent second metal layer including a plurality of
second electrodes on said passivation layer, said second
electrodes producing plane electric fields together with said
first electrodes.

[0016] In another aspect of the present invention, an
in-plane switching mode liquid crystal display device com-
prises first and second substrates; a plurality of gate and data
bus lines defining pixel regions and arranged on said first
substrate; a common line formed with said gate bus line; a
plurality of thin film transistors formed at respective cross-
ing areas of said gate and data bus lines, gate electrodes of
said transistors being connected to said gate bus lines,
respectively; a gate insulator having a contact hole on said
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gate electrodes; a transparent first metal layer including a
plurality of first electrodes and a transparent second metal
layer including a plurality of second electrodes on said gate
insulator, said second electrodes producing plane electric
fields together with said first electrodes on said gate insu-
lator; and a passivation layer on said common line and said
thin film transistors.

[0017] In anther aspect of the present invention, a method
of forming an in-plane switching mode liquid crystal display
device comprises the steps of forming first and second
substrates; forming a plurality of gate and data bus lines
defining pixel regions and arranged on said first substrate;
forming a common line formed with said gate bus line;
forming a plurality of thin film transistors formed at respec-
tive crossing areas of said gate and data bus lines, gate
electrodes of said transistors being connected to said gate
bus lines, respectively; forming a gate insulator having a
contact hole on said gate electrodes; forming a transparent
first metal layer including a plurality of first electrodes on
said gate insulator; forming passivation layer having a
contact hole on said transparent first metal layer; and form-
ing transparent second metal layer including a plurality of
second electrodes on said passivation layer, said second
electrodes producing plane electric fields together with said
first electrodes.

[0018] In a further aspect of the present invention, a
method of forming an in-plane switching mode liquid crystal
display device comprises the steps of forming first and
second substrates; forming a plurality of gate and data bus
lines defining pixel regions and arranged on said first
substrate; forming a common line formed with said gate bus
line; forming a plurality of thin film transistors formed at
respective crossing areas of said gate and data bus lines, gate
electrodes of said transistors being connected to said gate
bus lines, respectively; forming a gate insulator having a
contact hole on said gate electrodes; forming a transparent
first metal layer including a plurality of first electrodes and
a transparent second metal layer including a plurality of
second electrodes on said gate insulator, said second elec-
trodes producing plane electric fields together with said first
electrodes on said gate insulator; and forming a passivation
layer on said common line and said thin film transistors.

[0019] 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
[0020] 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.

[0021]

[0022] FIG. 1A is a plan view of a unit pixel of a
conventional in-plane switching mode LCD,

[0023] FIG. 1B is a sectional view taken along line I-I' of
FIG. 1A;

[0024] FIG. 2A is a plan view of a unit pixel of an LCD
according to a first embodiment of the present invention;

In the drawings:
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[0025] FIG. 2B is a sectional view taken along line TI-II'
of FIG. 2A;
[0026] FIG. 2C is a sectional view taken along line III-ITI'
of FIG. 2A;
[0027] FIG. 2D is a sectional view taken along line [V-IV'
of FIG. 2A,;
[0028] FIG. 3A is a plan view of a unit pixel of an LCD

according to a second embodiment of the present invention;
and

[0029] FIG. 3B is a sectional view taken along line V-V’
of FIG. 3A.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0030] The present invention preferably comprises first
and second substrates, data and gate bus lines defining pixel
region on the first substrate in which the lines are arranged
perpendicularly and/or horizontally in a matrix, common
lines formed parallel to the gate bus lines in the pixel region,
TFTs at respective crossing areas of the data bus lines and
the gate bus lines in the pixel region, at least one transparent
data electrode in the pixel region, a passivation layer having
contact holes on the data electrode, at least one transparent
common electrode parallel to the data bus lines and coupled
to the common line on the passivation layer, a first alignment
layer with a fixed alignment direction deposited on the
passivation layer, black matrixes over the second substrate
to prevent a light leakage which may be generated around
TFTs, the gate bus lines, and the data bus lines, a color filter
layer on the black matrix and the second substrate, a second
alignment layer on the color filter layer, and a liquid crystal
layer between the first and second substrates.

[0031] The transparent common electrode is coupled to
the common line through the contact hole, and the data
electrode is coupled to the source/drain electrode of the TFT.
Although the common line and common electrode are
formed in different planes in one embodiment of the present
invention, the common line may be formed with the com-
mon electrode in a single process using the same material in
another embodiment of the present invention. When the
transparent common and data electrodes are formed on the
gate insulator at the same time, the common line is formed
with the gate bus line in a single process using the same
material and coupled to the common electrodes on the gate
insulator through contact holes. Transparent conductive sec-
tions on the gate pad and the data pad connect the gate and
data bus lines to an outer driving circuit. The transparent
conductive sections are preferably formed with the trans-
parent common or data electrodes at the same time.

[0032] Further, the storage capacitor according to the
present invention is preferably formed by the common bus
line, the data electrode over the common bus line, and the
common electrode over the data electrode.

[0033] FIG. 2A is a plan view of a unit pixel of a LCD
according to a first embodiment of the present invention, and
FIG. 2B is a sectional view taken along line II-1I' of FIG.
2A. As shown in FIGS. 2A and 2B, gate and data bus lines
101, 102 defining a pixel region are arranged perpendicu-
larly and/or horizontally in a matrix on the first substrate
110. A common line 103 is formed parallel to the gate bus
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line 101. A TFT is formed at a crossing area of the data bus
line 102 and the gate bus line 101 in the pixel region.

[0034] As shown in FIG. 2B, the TFT preferably com-
prises a gate electrode 105, a gate insulator 112 on the gate
electrode 105, a semiconductor layer 115 on the gate insu-
lator 112, a channel layer 116 on the semiconductor layer
115, and source/drain electrode 106 on the channel layer
116. The gate insulator 112 is preferably deposited on the
entire surface of the substrate 110.

[0035] The gate electrode 105 and the gate bus line 101 are
preferably formed by sputtering and photoetching a metal
such as Al, Mo, or Al alloy in a single process on a surface
of the substrate. At this time, it is possible to form an anodic
oxidation layer by anodizing the gate bus line 101 and the
gate electrode 105 to improve the insulating characteristic.
The gate insulator 112 preferably including an inorganic
material such as SiNx or SiOx is formed by a PCVD (plasma
chemical vapor deposition) method.

[0036] The semiconductor layer 115 is preferably formed
by depositing and etching an amorphous silicon, for
example, by the PCVD method, and the channel layer 116 is
formed by depositing a doped amorphous silicon (n+ a-Si).
The source/drain electrode 106 is preferably formed with the
data electrode 108 at the same time by depositing and
etching a metal such as Al, Cr, Ti, Al alloy by a sputtering
method. At this time, it is possible to form each the semi-
conductor layer 115, the channel layer 116, and the source/
drain electrode 106 by different processes. Also, it is pos-
sible that the semiconductor layer 115 and the channel layer
116 are formed by etching the a-Silayer and the n*a-Si layer
after continually depositing the a-Si layer and the n*a-Si
layer on the gate insulator 112. Furthermore, an etch stopper
may be formed on the semiconductor layer 115 to prevent
the channel region from being undesirably etched.

[0037] The common electrode 109 is formed on a passi-
vation layer 120 including an inorganic material such as
SiNx or SiOx, or organic material such as BCB (benzocy-
clobutene) by depositing and etching a transparent metal
such as ITO (indium tin oxide) by using a sputtering method.
Further, the first alignment layer 123aq is formed on the
passivation layer 120 and the common electrode 109.

[0038] On the second substrate 111, black matrix 128 for
preventing a light leakage which may be generated around
TFTs, the gate bus lines 101, and the data bus lines 102, a
color filter layer 129, and a second alignment layer 123 is
formed on the second substrate. A color filter layer 129, and
a second alignment layer 123b are formed on the black
matrix 128 in sequence. A liquid crystal layer 130 is formed
between the first and second substrates. Further, an overcoat
layer (not illustrated) may be formed on said color filter
layer 129.

[0039] FIG.2C is a sectional view taken along line ITI-ITT'
of FIG. 2A, and FIG. 2D is a sectional view taken along line
IV-1V' of FIG. 2A. As shown in FIGS. 2C and 2D, the
common electrode 109 connected to the common line 103
through a contact hole 125. In this case, a storage capacitor
is formed by the common line 103 and the data electrode
108, and another storage capacitor is formed by the data
electrode 108 and the common electrode 109. As a result, the
aperature ratio is increased by the amount of decrease in the
width of the common line 103.

Sep. 12, 2002

[0040] FIG. 3A is a plan view of a unit pixel of a LCD
according to a second embodiment of the present invention,
and FIG. 3B is a sectional view taken along the V-V' of FIG.
3A.

[0041] A difference between the second embodiment and
the first embodiment is that in the second embodiment,
transparent common electrodes 209 and transparent data
electrodes 208 are formed on a gate insulator 212, thereby
improving the aperature ratio. As shown in FIG. 3A, a
passivation layer 220 including an inorganic material such
as SiNx or SiOx, or organic material such as BCB is formed
around a common line 203. Each of the common electrodes
209 is connected to the common line 203 through a contact
hole 225b. As shown in FIG. 3B, since the passivation layer
220 also formed in the TFT region as well as around the
common lain 203, the data electrode 208 is connected to a
source/drain electrode 206 through a contact hole 225a.

[0042] In accordance with the embodiments of the present
invention, since the transparent common electrode and the
transparent data electrode are formed on the gate insulator at
the same time, aperature ratio is increased and a plane
electric field is achieved. Further, since a strong plane
electric field is applied onto the liquid crystal layer where the
passivation in the pixel region is removed, it is possible to
obtain an improved viewing angle and prevent a break down
of the moving image by making the liquid crystal molecules
to switch fast.

[0043] While the invention on has been described in detail
and with reference to specific embodiments thereof, it will
be apparent to one skilled in the art that various changes and
modifications can be made therein without departing from
the spirit and scope thereof. 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. An in-plane switching mode liquid crystal display
device comprising:

first and second substrates;

a plurality of gate and data bus lines defining pixel regions
and arranged on said first substrate;

a common line formed with said gate bus line;

a plurality of thin film transistors formed at respective
crossing areas of said gate and data bus lines, gate
electrodes of said transistors being connected to said
gate bus lines, respectively;

a gate insulator having a contact hole on said gate
electrodes;

a transparent first metal layer including a plurality of first
electrodes on said gate insulator;

a passivation layer having a contact hole on said trans-
parent first metal layer; and

a transparent second metal layer including a plurality of
second electrodes on said passivation layer, said second
electrodes producing plane electric fields together with
said first electrodes.

2. The in-plane switching mode liquid crystal display

device according to claim 1, wherein said common line and
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said transparent first metal layer form a first storage capaci-
tor, and said transparent first metal layer and said transparent
second metal layer form a second storage capacitor.

3. The in-plane switching mode liquid crystal display
device according to claim 1, wherein each of said thin film
transistors comprises a semi-conductor layer on said gate
insulator, a channel layer on said semiconductor layer, and
source and drain electrodes on said channel layer, one of said
source and drain electrodes being connected to said data bus
lines.

4. The in-plane switching mode liquid crystal display
device according to claim 1, wherein said transparent first
electrodes include data electrodes and said transparent sec-
ond electrodes include common electrodes.

5. The in-plane switching mode liquid crystal display
device according to claim 1, wherein said transparent first
and second metal layers include indium tin oxide.

6. The in-plane switching mode liquid crystal display
device according to claim 1, further comprising a first
alignment layer over said first substrate.

7. The in-plane switching mode liquid crystal display
device according to claim 6, wherein said first alignment
layer includes one of polyimide, polyamide, and photosen-
sitive material.

8. The in-plane switching mode liquid crystal display
device according to claim 7, wherein said photosensitive
material is selected from the group consisting of polyvinyl-
cinnamate and polysiloxanecinnamate.

9. The in-plane switching mode liquid crystal display
device according to claim 1, further comprising:

a black matrix for preventing light from leaking around
said thin film transistor, said gate bus line, and data bus
line;

a color filter layer on said second substrate; and

a liquid crystal layer between said first and second sub-

strates.

10. The in-plane switching mode liquid crystal display
device according to claim 9, further comprising an overcoat
layer on said color filter layer.

11. The in-plane switching mode liquid crystal display
device according to claim 1, further comprising a second
alignment layer on said second substrate.

12. The in-plane switching mode liquid crystal display
device according to claim 11, wherein said second alignment
layer includes one of polyimide, polyamide, and photosen-
sitive material.

13. The in-plane switching mode liquid crystal display
device according to claim 12, wherein said photosensitive
material is selected from the group consisting of polyvinyl-
cinnamate and polysiloxanecinnamate.

14. An in-plane switching mode liquid crystal display
device comprising:

first and second substrates;

a plurality of gate and data bus lines defining pixel regions
and arranged on said first substrate;

a common line formed with said gate bus line;

a plurality of thin film transistors formed at respective
crossing areas of said gate and data bus lines, gate
electrodes of said transistors being connected to said
gate bus lines, respectively;
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a gate insulator having a contact hole on said gate
electrodes;

a transparent first metal layer including a plurality of first
electrodes and a transparent second metal layer includ-
ing a plurality of second electrodes on said gate insu-
lator, said second electrodes producing plane electric
fields together with said first electrodes on said gate
insulator; and

a passivation layer on said common line and said thin film

transistors.

15. The in-plane switching mode liquid crystal display
device according to claim 14, wherein said common line and
said transparent first metal layer form a first storage capaci-
tor, and said transparent first metal layer and said transparent
second metal layer form a second storage capacitor.

16. The in-plane switching mode liquid crystal display
device according to claim 14, wherein each of said thin film
transistors comprises a semiconductor layer on said gate
insulator, a channel layer on said semiconductor layer, and
source and drain electrodes on said channel layer one of said
source and drain electrodes being connected to said data bus
lines.

17. The in-plane switching mode liquid crystal display
device according to claim 14, wherein said transparent first
electrodes include data electrodes and said transparent sec-
ond electrodes include common electrodes.

18. The in-plane switching mode liquid crystal display
device according to claim 14, wherein said transparent first
and second metal layers include indium tin oxide.

19. The in-plane switching mode liquid crystal display
device according to claim 14, further comprising a first
alignment layer over said first substrate.

20. The in-plane switching mode liquid crystal display
device according to claim 19, wherein said first alignment
layer includes one of polyimide, polyamide, and photosen-
sitive material.

21. The in-plane switching mode liquid crystal display
device according to claim 20, wherein said photosensitive
material is selected from the group consisting of polyvinyl-
cinnamate and polysiloxanecinnamate.

22. The in-plane switching mode liquid crystal display
device according to claim 14, further comprising:

a black matrix for preventing light from leaking around
said thin film transistor, said gate bus line, and data bus
line;

a color filter layer on said second substrate; and

a liquid crystal layer between said first and second sub-

strates.

23. The in-plane switching mode liquid crystal display
device according to claim 22, further comprising an overcoat
layer on said color filter layer.

24. The in-plane switching mode liquid crystal display
device according to claim 14, further comprising a second
alignment layer on said second substrate.

25. The in-plane switching mode liquid crystal display
device according to claim 24, wherein said second align-
ment layer includes one of polyimide, polyamide, and
photosensitive material.

26. The in-plane switching mode liquid crystal display
device according to claim 25, wherein said photosensitive
material is selected from the group consisting of polyvinyl-
cinnamate and polysiloxanecinnamate.
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27. The in-plane switching mode liquid display device
according to claim 14, wherein said passivation layer is
substantially only on the thin film transistors and the com-
mon line.

28. A method of forming an in-plane switching mode
liquid crystal display device, the method comprising the
steps of:

forming first and second substrates;

forming a plurality of gate and data bus lines defining
pixel regions and arranged on said first substrate;

forming a common line formed with said gate bus line;

forming a plurality of thin film transistors formed at
respective crossing areas of said gate and data bus lines,
gate electrodes of said transistors being connected to
said gate bus lines, respectively;

forming a gate insulator having a contact hole on said gate
electrodes;

forming a transparent first metal layer including a plural-
ity of first electrodes on said gate insulator;

forming passivation layer having a contact hole on said
transparent first metal layer; and

forming transparent second metal layer including a plu-
rality of second electrodes on said passivation layer,
said second electrodes producing plane electric fields
together with said first electrodes.

29. The method according to claim 28, wherein said
common line and said transparent first metal layer form a
first storage capacitor, and said transparent first metal layer
and said transparent second metal layer form a second
storage capacitor.

30. The method according to claim 28, wherein each of
said thin film transistors comprises a semiconductor layer on
said gate insulator, a channel layer on said semiconductor
layer, and source and drain electrodes on said channel layer,
one of said source and drain electrodes being connected to
said data bus lines.

31. The method according to claim 28, wherein said
transparent first electrodes include data electrodes and said
transparent second electrodes include common electrodes.

32. The method according to claim 28, wherein said
transparent first and second metal layers include indium tin
oxide.

33. The method according to claim 28, further comprising
the step of forming a first alignment layer over said first
substrate.

34. The method according to claim 33, wherein said first
alignment layer includes one of polyimide, polyamide, and
photosensitive material.
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35. The method according to claim 34, wherein said
photosensitive material is selected from the group consisting
of polyvinylcinnamate and polysiloxanecinnamate.

36. The method according to claim 1, further comprising
the steps of:

forming a black matrix for preventing light from leaking
around said thin film transistor, said gate bus line, and
data bus line;

forming a color filter layer on said second substrate; and

forming a liquid crystal layer between said first and

second substrates.

37. The method according to claim 36, further comprising
the step of forming an overcoat layer on said color filter
layer.

38. The method according to claim 28, further comprising
the step of forming a second alignment layer on said second
substrate.

39. The method according to claim 38, wherein said
second alignment layer includes one of polyimide, polya-
mide, and photosensitive material.

40. The method according to claim 39, wherein said
photosensitive material is selected from the group consisting
of polyvinylcinnamate and polysiloxanecinnamate.

41. A method of forming an in-plane switching mode
liquid crystal display device, the method comprising the
steps of:

forming first and second substrates;

forming a plurality of gate and data bus lines defining
pixel regions and arranged on said first substrate;

forming a common line formed with said gate bus line;

forming a plurality of thin film transistors formed at
respective crossing areas of said gate and data bus lines,
gate electrodes of said transistors being connected to
said gate bus lines, respectively;

forming a gate insulator having a contact hole on said gate
electrodes;

forming a transparent first metal layer including a plural-
ity of first electrodes and a transparent second metal
layer including a plurality of second electrodes on said
gate insulator, said second electrodes producing plane
electric fields together with said first electrodes on said
gate insulator; and

forming a passivation layer on said common line and said
thin film transistors.



TRAFROE) HAMRERXNRREREE
NIF(2E)E US20020126246A1
HiES US09/846324

#R1ERE(ZEFR)AGE) OHJIN YOUNG
EEBEOM

B (E R AGR) OH JIN YOUNG
EEBEOM

L FTERE(EZFIN)AGR) LG DISPLAY CO. , LTD.

FRIRBAA OH YOUNG JIN
CHOI JAE BEOM

REBAA OH, YOUNG JIN
CHOI, JAE BEOM

IPCHES GO02F1/1343

CPCH¥%£F GO02F1/134363

L HE 1019970019201 1997-05-19 KR
H AN FF SRR US6665036

SNEBEEE Espacenet USPTO

WEG®)

HRRERNREE T RBEEEE - NE_ERURBREGEXE? B
EHE—EREEEN/FKFHENSMIRMMBIE S L. EMRELTE
Battsk | EEMREMBESLN I NI IXEXELTE RS NSRS
E, SMMREREEIMIREL | RE SAEMER - EA A
o BESANME-—BRNERF-—SBEMTMRESE L, BHEM
LWHEERNTE-—EBR L. BES I E_BRNERE_EEEN
THLE L. ATHEXREFREEE , HRELNBELLBEMR
HWBEMEE_ERL, REREALTE_ERL , REEMLTE-M
FE_ERzE,

patsnap

N (E)H 2002-09-12
RiFH 2001-05-02
2 3
- - . § | L e
B i — Y 15
~N —28
1S \\'.. T
1: L\ [} ‘—"“?
' I
o ot i m—— 14
// / ( ) “T 1
&6 = T 3 /.L -L\ I 13
s E 8 \E


https://share-analytics.zhihuiya.com/view/bb327a86-ce73-489e-af16-9e8072707357
https://worldwide.espacenet.com/patent/search/family/019506200/publication/US2002126246A1?q=US2002126246A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220020126246%22.PGNR.&OS=DN/20020126246&RS=DN/20020126246

