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The present invention provides a color film developing appa 
(21) Appl. No.: 13/642,543 ratus, which is used to uniformly develop photoresist on the 

Surface of a Substrate as manufacturing a liquid crystal panel, 
(22) PCT Filed: Sep. 5, 2012 comprising a developing chamber. The developing chamber 
(86). PCT No.: PCT/CN2O12/081024 comprises a first developing chamber and a second develop 

ing chamber respectively set inclined to a horizontal plane; 
S371 (c)(1), the inclined directions of the first developing chamber and the 
(2), (4) Date: Oct. 21, 2012 second developing chamber inclined to the horizontal plane 

are contrary to each other. The color film developing appara 
(30) Foreign Application Priority Data tus according to the present invention can avoid the secondary 

development of the photoresist on the inclined substrate 
Aug. 13, 2012 (CN) - - - - - - - - - - - - - - - - - - - CN 20121 O286O412 caused by the developer flowing from top to bottom when the 

Publication Classification Substrate passes the developing chamber and proceeds to 
develop; enhance the uniformity of the development of the 

(51) Int. Cl. Substrate; improve the uniformity of the in-plane process; 
GO3D 5/00 (2006.01) narrow the differences; improve the quality of the product. 

'' g g - 

\. - is 
----- YN 

--- Y- 3. 
--- ---.S. s 

E- --- sy '', 
- a - 



Patent Application Publication Feb. 13, 2014 US 2014/0044429 A1 

; : s g 2 

----- - Y 
--- S-s’ -3 N \ 

Figure 1 

2 

--------------------------------------------- --------------. -.- earrrrrrrrrrrrrrrrrrrrrr,3rrrrrrrrrrrrrrrrrrr, Y 

first day sopig 8s ank iTranssitting sessid developing sh talk f 
chaber air ksifa : Bechssist ckaber stir kife 

Yaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa--- & / y / 

S. 

>N 



US 2014/0044429 A1 

COLOR FILM DEVELOPINGAPPARATUS 

0001. This application claims priority to Chinese Patent 
Application Serial No. 2012 10286041.2, named as “a color 
film developing apparatus, filed on Aug. 13, 2012, the speci 
fication of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to the field of manu 
facturing liquid crystal panel, and in particular to a color film 
developing apparatus. 
0004 2. The Related Arts 
0005. In the field of manufacturing liquid crystal panel, the 
color film developing apparatus is mainly applied in the 
manufacturing process of R, G, B color filters, which may 
develop the photoresist on the surface of the substrate. 
0006. The structure of the known color film developing 
apparatus comprises a developing chamber 9, as shown in 
FIG. 3. The developing chamber 9 inclined to a horizontal 
plane Tata certain angle can fix the developing Substrate at a 
certain angle and proceed to develop. The inclined substrate 
benefits the development and down-flow of the developer on 
the surface of the substrate, which prevents the remains of the 
developer caused by the bending of the substrate, and reduces 
the occurrence of product defects caused by poor liquid flow. 
0007. The structural design of the said color film develop 
ing apparatus is unreasonable and has some defects as fol 
lows: When the substrate proceeds to develop, the developer 
nozzle above the substrate sprays developer on the photore 
sist on the surface of the substrate, and the developer will flow 
from top to bottom along the inclined substrate. The down 
flowed developer still have developing ability, which will 
keep reacting with the photoresist on the Substrate during the 
downstream process, which results uneven development of 
the entire Surface of the Substrate, leading to a large develop 
ing difference of RGB process at the upper edge portion and 
the lower edge portion of the surface of the substrate, which 
affects the quality of the product to a certain extent. 

SUMMARY OF THE INVENTION 

0008. The technical issue to be addressed by the present 
invention is to provide a color film developing apparatus, 
which can avoid uneven development of the photoresist on the 
inclined substrate caused by the developer flowing from top to 
bottom when the substrate passes the developing chamber 
and proceeds to develop; enhance the uniformity of the devel 
opment of the substrate; improve the uniformity of the in 
plane process; narrow the differences; improve the quality of 
the product. 
0009. The technical solution of the present invention pro 
vides: a color film developing apparatus, used to uniformly 
develop photoresist on the Surface of a Substrate as manufac 
turing a liquid crystal panel, comprises a developing chamber, 
which comprises a first developing chamber and a second 
developing chamber respectively set inclined to a horizontal 
plane; the inclined directions of the first developing chamber 
and the second developing chamber inclined to the horizontal 
plane are contrary to each other. 
0010. According to a preferred embodiment of the present 
invention, the inclined angle of the first developing chamber 
inclined to the horizontal plane is between 0° and 90°; the 
inclined angle of the second developing chamber inclined to 
the horizontal plane is between 90° and 180°. 
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0011. According to a preferred embodiment of the present 
invention, the inclined angle (C) of the first developing cham 
ber inclined to the horizontal plane is between 5° and 10°; the 
inclined angle (B) of the second developing chamber inclined 
to the horizontal plane is between 170° and 175°. 
0012. According to a preferred embodiment of the present 
invention, the inclined angle of the first developing chamber 
inclined to the horizontal plane is complementary to the 
inclined angle of the second developing chamber inclined to 
the horizontal plane. 
0013. According to a preferred embodiment of the present 
invention, the color film developing apparatus further com 
prises a transmitting mechanism used to transmit between the 
first developing chamber and the second developing cham 
ber; the transmitting mechanism is set rotated and inclined to 
the horizontal plane. 
0014. According to a preferred embodiment of the present 
invention, the first developing chamber and the second devel 
oping chamber are provided the transmitting mechanism, 
respectively. 
0015. According to a preferred embodiment of the present 
invention, the first developing chamber and/or the second 
developing chamber are connected with a cleaning device 
used to remove the residual developer on the surface of the 
substrate. 
0016. According to a preferred embodiment of the present 
invention, the substrate is transmitted to the second develop 
ing chamber by the transmitting mechanism after passing the 
first developing chamber and the cleaning device. 
0017. The color film developing apparatus according to 
the present invention provides a first developing chamber and 
a second developing chamber set inclined to a horizontal 
plane, and the inclined directions of the first developing 
chamber and the second developing chamber inclined to the 
horizontal plane are contrary to each other, which counteracts 
the difference of the photoresist on the inclined substrate 
caused by the developer flowing from top to bottom when the 
Substrate passes the developing chamber and proceeds to 
develop. Enhance the uniformity of the development of the 
Substrate, improve the uniformity of the in-plane process, 
narrow the differences, and improve the quality of the prod 
uct. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a schematic view illustrating the cross 
sectional structure of the developing chamber of the color 
film developing apparatus according to the present invention; 
0019 FIG. 2 is a schematic view illustrating the structure 
of the color film developing apparatus according to the 
present invention; and 
0020 FIG. 3 is a schematic view illustrating cross-sec 
tional structure of the developing chamber of a known color 
film developing apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0021. The detailed descriptions according to the preferred 
embodiment of the present invention are as follows. 
0022. The present invention provides a color film devel 
oping apparatus, used to uniformly develop photoresist on the 
Surface of a Substrate as manufacturing a liquid crystal panel, 
comprising a developing chamber used to fix the developing 
Substrate. The developing chamber comprises a first develop 
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ing chamber 11 and a second developing chamber 12 set 
inclined to a horizontal plane; the inclined directions of the 
first developing chamber 11 and the second developing cham 
ber 12 inclined to the horizontal plane are contrary to each 
other. 

0023 Referring to FIG. 1, the color film developing appa 
ratus can avoid one end side of the developed substrate being 
developed strongly by providing with two inclined develop 
ing chamber with opposite direction. The structure resulting 
in-plane uniformly developing is implemented as follows: 
0024. When the substrate passes the inclined first devel 
oping chamber 11, the developer nozzle above the first devel 
oping chamber 11 sprays developer on the photoresist on the 
surface of the substrate, and the developer will flow from top 
to bottom along the inclined substrate. The down-flowed 
developer still have developing ability, which will keep react 
ing with the photoresist on the Substrate during the down 
stream process, which causes poorer development at the 
inclined Substrate closed to the inclined top edge portion a 
than at the inclined substrate closed to the inclined bottom 
edge portion b. Next, the developed substrate passes the sec 
ond developing chamber 12. Because the inclined direction of 
the second developing chamber 12 is contrary to that of the 
first developing chamber 11, the developer sprays on the end 
side of the said strongly developed b and flows from top to 
bottom along the inclined direction of the second developing 
chamber 12. The original poorly developed portion gets 
enhanced development, and then improves the uniformity of 
the in-plane development. 

0025. In the said embodiment, the inclined directions of 
the two developing chambers 11, 12 inclined to the horizontal 
plane and contrary to each other means: the inclined angles of 
the said two developing chambers set inclined to a horizontal 
plane are provided in different ranges. The two developing 
chambers set inclined to the horizontal plane are respectively 
provided in the range of both acute and obtuse angles, leading 
to opposite inclined direction relative to the horizontal plane. 
0026. For example, in one embodiment, the inclined angle 
(C) of the first developing chamber 11 inclined to the hori 
Zontal plane L is provided in the range of acute angle between 
0° and 90°; the inclined angle (B) of the second developing 
chamber 12 inclined to the horizontal plane L is provided in 
the range of obtuse angle between 90° and 180°. 
0027. In a preferred embodiment, the inclined angle (C) of 
the first developing chamber 11 inclined to the horizontal 
plane is complementary to the inclined angle (B) of the second 
developing chamber 12 inclined to the horizontal plane. 
0028. For example, the inclined angle (C.) of the first devel 
oping chamber inclined to the horizontal plane L is 5' (or any 
value between 5° and 10); the inclined angle (B) of the 
second developing chamber inclined to the horizontal plane is 
175° (or any value between 170° and 175°). 
0029. The motive of setting the two inclined angles 
complementary to each other is as follows. Because the devel 
oper nozzles located above the two developing chambers 
have the same parameters and conditions of spraying devel 
oper, the provided complementary inclined angles make the 
two developing chambers have the same inclination relative 
to the horizontal plane L. The flow rates of the developer on 
the two developing chambers are approximately the same, 
which improves the uniformity of the in-plane development. 
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0030 The color film developing apparatus according to 
the present invention is implemented as follows: 
0031. The color film developing apparatus comprises a 
transmitting mechanism used to transmit between the first 
developing chamber 11 and the second developing chamber 
12. As shown in FIG. 2, the transmitting mechanism can send 
the developed substrate from the first developing chamber 11 
to the second developing chamber 12 and proceeds to 
develop. 
0032. In a preferred embodiment, the first developing 
chamber 11 and the second developing chamber 12 are pro 
vided with the transmitting mechanism, respectively. The 
transmitting mechanism is set rotated and inclined to the 
horizontal plane. In the embodiment, the transmitting mecha 
nism can be maintained with the same inclination angle with 
the inclined angle C. or the inclined angle B. By its own 
rotation, the developed substrate will be sent to the first devel 
oping chamber 11 and then rotated to the second developing 
chamber 12 and entering. 
0033. The color film developing apparatus according to 
the another embodiment of the present invention is provided 
with a cleaning device connected with the first developing 
chamber 11 and/or the second developing chamber 12, 
respectively. The cleaning device mainly comprises wash 
tank/air knife, the residual developer on the surface of the 
substrate can be removed by the wash tank/air knife and ready 
for the Subsequent process. 
0034) Take the two developing chambers inclined to a 
horizontal plane Las example, wherein the inclined angle (C) 
of the first developing chamber 11 inclined to the horizontal 
plane is 5°, and the inclined angle (B) of the second develop 
ing chamber 12 inclined to the horizontal plane is 175°, to 
describe the uniform development process of the color film 
developing apparatus to the photoresist on the Substrate, the 
process is as follows: 
0035. The substrate is sent to the first developing chamber 
11 by the transmitting mechanism, and then the developer 
nozzle located above the first developing chamber 11 sprays 
the developer to the photoresist on the substrate. The devel 
oper sprayed on the Substrate flows from top to bottom along 
the inclined substrate, the downstream developer still has a 
strong developing ability, which will keep reacting with the 
photoresist on the Substrate during the downstream process, 
which causes poorer development at the inclined substrate 
closed to the inclined top edge portion a than at the inclined 
substrate closed to the inclined bottom edge portion b. 
0036) Next, the substrate pass through the wash tank/air 
knife and remove the residual liquid on the surface of the 
Substrate, and then is sent to the second developing chamber 
12 by the transmitting mechanism. The inclined directions of 
the second developing chamber 12 and the first developing 
chamber 11 are contrary to each other, and the end side of the 
strongly developed b is located at higher position of the 
second developing chamber 12, as shown in FIG. 1. The 
developer is sprayed on it and flows from top to bottom along 
the inclined direction of the second developing chamber 12. 
The developer keeps reacting with the photoresist on the 
Substrate during the downstream process, which enhances the 
development of the original poorly developed portion. 
0037 Because the developer nozzles located above the 
two developing chambers have the same parameters and con 
ditions of spraying developer, the provided complementary 
inclined angles make the two developing chambers have the 
same inclination relative to the horizontal plane L. The flow 
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rates of the developer on the two developing chambers are 
approximately the same, which improves the uniformity of 
the in-plane development. 
0038 Finally, the substrate is sent to the wash tank/air 
knife by the transmitting mechanism to remove the residual 
liquid on the surface of the substrate. 
0039. In the other embodiments according to the present 
invention, the inclined angles of the two developing chambers 
are complementary. All angle values contrary to the inclined 
direction of that relative to the horizontal plane are available. 
The other processes can also be used to improve the quality of 
the products instead of the cleaning device. When the param 
eters and conditions of spraying developer of the developer 
nozzles located above the two developing chambers are dif 
ferent, the inclined angles of the two developing chambers 
can be changed to make similar developing effects. 
0040. The color film developing apparatus according to 
the present invention is provided with the first developing 
chamber and the second developing chamber set inclined to a 
horizontal plane, and the inclined directions of two develop 
ing chambers inclined to the horizontal plane are contrary to 
each other, which decreases the difference of the photoresist 
on the inclined substrate caused by the developer flowing 
from top to bottom when the Substrate passes the developing 
chamber and proceeds to develop. Enhance the uniformity of 
the development of the substrate, improve the uniformity of 
the in-plane process, narrow the differences, and improve the 
quality of the product. 
What is claimed is: 
1. A color film developing apparatus, used to uniformly 

develop photoresist on the Surface of a Substrate as manufac 
turing a liquid crystal panel, comprising: a developing cham 
ber, characterized in that the developing chamber comprises a 
first developing chamber and a second developing chamber 
respectively set inclined to a horizontal plane; 

the inclined directions of the first developing chamber and 
the second developing chamber inclined to the horizon 
tal plane are contrary to each other. 

2. The color film developing apparatus as claimed in claim 
1, characterized in that the inclined angle (C) of the first 
developing chamber inclined to the horizontal plane is 
between 0° and 90°; the inclined angle (B) of the second 
developing chamber inclined to the horizontal plane is 
between 90° and 180°. 

3. The color film developing apparatus as claimed in claim 
2, characterized in that the inclined angle (C) of the first 
developing chamber inclined to the horizontal plane is 
complementary to the inclined angle (B) of the second devel 
oping chamber inclined to the horizontal plane. 

4. The color film developing apparatus as claimed in claim 
2, characterized in that the inclined angle (C) of the first 
developing chamber inclined to the horizontal plane is 
between 5° and 10°; the inclined angle (B) of the second 
developing chamber inclined to the horizontal plane is 
between 170° and 1759. 

5. The color film developing apparatus as claimed in claim 
4, characterized in that the inclined angle (C) of the first 
developing chamber inclined to the horizontal plane is 
complementary to the inclined angle (B) of the second devel 
oping chamber inclined to the horizontal plane. 

6. The color film developing apparatus as claimed in claim 
1, characterized in that the color film developing apparatus 
further comprises a transmitting mechanism used to transmit 
between the first developing chamber and the second devel 
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oping chamber; the transmitting mechanism is set rotated and 
inclined to the horizontal plane. 

7. The color film developing apparatus as claimed in claim 
6, characterized in that the first developing chamber and the 
second developing chamber are provided with the transmit 
ting mechanism, respectively. 

8. The color film developing apparatus as claimed in claim 
7, characterized in that the first developing chamber and/or 
the second developing chamber are connected with a cleaning 
device used to remove the residual developer on the surface of 
the substrate. 

9. The color film developing apparatus as claimed in claim 
8, characterized in that the substrate is transmitted to the 
second developing chamber by the transmitting mechanism 
after passing the first developing chamber and the cleaning 
device. 

10. The color film developing apparatus as claimed in 
claim 9, characterized in that the inclined angle (C) of the first 
developing chamber inclined to the horizontal plane is 
complementary to the inclined angle (B) of the second devel 
oping chamber inclined to the horizontal plane. 

11. A color film developing apparatus, used to uniformly 
develop photoresist on the Surface of a Substrate as manufac 
turing a liquid crystal panel, comprising: a developing cham 
ber, characterized in that the developing chamber comprises a 
first developing chamber and a second developing chamber 
respectively set inclined to a horizontal plane; 

the inclined directions of the first developing chamber and 
the second developing chamber inclined to the horizon 
tal plane are contrary to each other, and the inclined 
angle (C.) of the first developing chamber inclined to the 
horizontal plane is complementary to the inclined angle 
(B) of the second developing chamber inclined to the 
horizontal plane. 

12. The color film developing apparatus as claimed in 
claim 11, characterized in that the color film developingappa 
ratus further comprises a transmitting mechanism used to 
transmit between the first developing chamber and the second 
developing chamber, the transmitting mechanism is set 
rotated and inclined to the horizontal plane. 

13. The color film developing apparatus as claimed in 
claim 12, characterized in that the first developing chamber 
and the second developing chamber are provided with the 
transmitting mechanism, respectively. 

14. The color film developing apparatus as claimed in 
claim 13, characterized in that the first developing chamber 
and/or the second developing chamber are connected with a 
cleaning device used to remove the residual developer on the 
surface of the substrate. 

15. The color film developing apparatus as claimed in 
claim 14, characterized in that the substrate is transmitted to 
the second developing chamber by the transmitting mecha 
nism after passing the first developing chamber and the clean 
ing device. 

16. The color film developing apparatus as claimed in 
claim 12, characterized in that the inclined angle (C.) of the 
first developing chamber inclined to the horizontal plane is 
between 0° and 90°; the inclined angle (B) of the second 
developing chamber inclined to the horizontal plane is 
between 90° and 180°. 

17. The color film developing apparatus as claimed in 
claim 12, characterized in that the inclined angle (C.) of the 
first developing chamber inclined to the horizontal plane is 



US 2014/0044429 A1 

between 5° and 10°; the inclined angle (B) of the second 
developing chamber inclined to the horizontal plane is 
between 170° and 1759. 

18. A color film developing apparatus, used to uniformly 
develop photoresist on the Surface of a Substrate as manufac 
turing a liquid crystal panel, comprising: a developing cham 
ber, characterized in that the developing chamber comprises a 
first developing chamber and a second developing chamber 
respectively set inclined to a horizontal plane; 

the inclined directions of the first developing chamber and 
the second developing chamber inclined to the horizon 
tal plane are contrary to each other, and the inclined 
angle (C.) of the first developing chamber inclined to the 
horizontal plane is complementary to the inclined angle 
(B) of the second developing chamber inclined to the 
horizontal plane; 
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the first developing chamber and the second developing 
chamber are provided the transmitting mechanism, 
respectively, the transmitting mechanism is set rotated 
and inclined to the horizontal plane, the transmitting 
mechanism is used to transmit between the first devel 
oping chamber and the second developing chamber 

19. The color film developing apparatus as claimed in 
claim 18, characterized in that the first developing chamber 
and/or the second developing chamber are connected with a 
cleaning device used to remove the residual developer on the 
surface of the substrate. 

20. The color film developing apparatus as claimed in 
claim 19, characterized in that the substrate is transmitted to 
the second developing chamber by the transmitting mecha 
nism after passing the first developing chamber and the clean 
ing device. 


