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(57) ABSTRACT 

A system-on-panel typed liquid crystal display has active 
layers of single crystalline silicon for fabricating such high 
speed circuits as drivers, controllers, and central process 
units. By forming such active layer on a common substrate, 
the high speed circuits can coexist With loWer speed pixel 
array. As a result, the system-on-panel LCD enables the 
ef?cient fabrication of a pixel array, a driver, a controller and 
a CPU circuit on the same substrate, Whereby the fabrication 
process is simpli?ed and production yields are increased. 
Moreover, the present invention facilitates the fabrication 
and manufacture of portable LCD products Which are sig 
ni?cantly reduced in Weight and siZe because the space 
occupied by the controller and the CPU circuit is markedly 
and desirably reduced. 
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SYSTEM-ON-PANEL TYPED LIQUID CRYSTAL 
DISPLAY 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a system-on-panel 
typed liquid crystal display, and more particularly, a system 
on-panel including active layers of single crystalline silicon 
for use With a driver, a controller, and a central processing 
unit. 

[0003] 2. Description of the Related Art 

[0004] Liquid crystal display (hereinafter LCD) panels are 
?at-panel displays Which are used in a variety of products, 
including consumer electronics, computers, and communi 
cation terminals. 

[0005] When liquid crystal displays are used, a subsystem 
comprising the drivers for driving the data and the gate lines, 
a controller for controlling the LCD, and a central process 
ing unit (hereinafter CPU) circuit for controlling the con 
troller and performing the arithmetic and logic processes, is 
generally required. The controller and the CPU circuit are 
often comprised of a CPU, ROMs, RAMs, oscillators and 
resistors. 

[0006] The structure of an LCD display panel is a simple 
one. The liquid crystal is encapsulated betWeen tWo glass 
substrates, a TFT substrate, and a color-?lter/common elec 
trode substrate. That is, the TFT and the color-?lter/common 
electrode substrates are tWo parallel sheets of glass With 
liquid crystal injected betWeen them. 

[0007] More speci?cally, LCD panels may include: (1) a 
loWer plate on Which a plurality of unit cells comprised of 
sWitching devices, such as TFTs and picture elements (here 
inafter pixels) are arranged; (2) an upper plate comprising 
color ?lters, also called the common electrode substrate; (3) 
liquid crystal injected betWeen these tWo plates; (4) a 
polariZing plate Which polariZes visible light betWeen the 
plates; and (5) a backlight for supplying light from one of the 
plates. 

[0008] The transparent common electrode on the upper 
plate/substrate can be made of ITO (Indium Tin Oxide), and 
is deposited on top of the color ?lter substrate. In order to 
obtain good display quality, the cell gap of the liquid-crystal 
(i.e., the spacing betWeen the tWo glass substrates) has to be 
precisely controlled to a speci?c value. This gap has to be 
uniform over the Whole display area and reproducible from 
one end to the other. Therefore, transparent spacers, such as 
plastic beads, are placed on the surface of the glass sub 
strates. 

[0009] Furthermore, a transparent insulating glass sub 
strate that is pervious to light, is used. Normally, tWo layers 
of insulators are formed on a gate electrode. Insulating 
substrates are used because When light strikes the semicon 
ductor layer, the resulting photoelectric conversion produces 
a current, thus increasing the amount of off-current. This can 
cause malfunction in the case of LCD panels. To prevent this 
problem, the semiconductor layer is completely shielded 
from light. Another reason for using insulating substrates is 
for protection of the semiconductor layer during the manu 
facturing process of other layers such as When drain and 
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source electrodes are formed so that the semiconductor is 
protected from structural and physical damage. 

[0010] LCD panels are manufactured under loW tempera 
ture conditions in order to protect the glass substrates from 
damage because glass has a relatively large speci?c gravity 
and is Weakened and brittle When heated. 

[0011] FIGS. 1A-1C shoW various types of LCDs. In FIG. 
1A, an LCD according to a ?rst related art Which uses 
amorphous silicon thin ?lm transistor (hereinafter TFT) 
deposited on a glass substrate 100 as the sWitching device of 
choice for the pixel array shoWn. 

[0012] HoWever, in this situation, the driver in an LCD is 
required to perform very fast sWitching operations. Forming 
the sWitches using amorphous silicon TFTs is not an appro 
priate method in order to achieve quick sWitching operations 
in an ef?cient manner. Instead, the use of silicon chips 
formed by fabricating metal oxide silicon transistors (here 
inafter MOS transistors) on silicon Wafers attached to a glass 
substrate 100 Where pixels for the LCD have been formed is 
more desirable. Subsequently, the controller for controlling 
the drivers and the CPU circuit may be provided by a 
separate phase of the manufacturing process. 

[0013] As illustrated in FIG. 1B, a new technique of 
forming polycrystalline silicon (hereinafter p-Si) under loW 
temperature conditions has been developed. Polycrystalline 
silicon TFTs are easily fabricated on glass substrates using 
a number of manufacturing techniques. One of such tech 
niques proposed involves laser crystallization for forming 
polycrystalline silicon by depositing amorphous silicon on a 
glass substrate under loW temperature conditions and, suc 
cessively, by scanning the amorphous silicon With a laser 
beam. 

[0014] The above-proposed technique enables fabrication 
of an LCD having a built-in driver because the pixel array 
comprising the TFT sWitches and the drivers are directly 
formed on the glass substrate 100. Unfortunately, a control 
ler made of single crystalline silicon and a CPU circuit are 
provided by separate processes and on a separate substrate. 

[0015] In FIG. 1C, another technique for manufacturing a 
system-on-panel (hereinafter SOP) is shoWn. This technique 
enables fabrication of an LCD by mounting a CPU circuit 
and a controller, comprised of a CPU, ROMs, RAMs, and 
oscillators on a glass substrate. Accordingly, by forming 
pixels as an image display and a driver on the glass substrate 
100 and mounting a controller, and a CPU circuit to control 
the pixels on the glass substrate 100, it is possible to 
fabricate a portable LCD product Which is signi?cantly 
improved in terms of reduced Weight and siZe. 

[0016] FIG. 2 shoWs a cross-sectional vieW of an SOP 
typed LCD according to a Japanese Publication No. 
8-313935. In this cross-sectional illustration, an aluminum 
layer 2 having patterns corresponding to drain/source Wires 
and contact Wires of a CPU circuit oriented in the y-direction 
is deposited on a glass substrate 1 by sputtering. Next, a 
polycrystalline silicon layer 3 for a source/drain region is 
formed by LoW Pressure Chemical Vapor Deposition (here 
inafter LPCVD). A P+ layer or an N+ layer is formed by 
doping the p-Si layer 4 With impurity ions, such as boron (B) 
or phosphorus Another p-Si layer 4 of an active layer is 
formed on the P+ or the N+ layer by LPCVD. After the p-Si 



US 2002/0071064 Al 

layer 4 has been activated by thermal treatment, a gate 
insulating silicon oxide layer 5 is formed. 

[0017] Thereafter, the following layers are formed succes 
sively: (1) an aluminum (hereinafter Al) layer 6 comprising 
the gate electrodes; (2) an Al Wire 7 oriented in the y-di 
rection; (3) a mounting pad 8 for a CPU, RAM, ROM, and 
IC; (4) a lead attachment pad 9; and (5) a bare-chip mount 
ing pad 8 for the resistors, capacitors, oscillators and con 
nectors. 

[0018] A color ?lter substrate/common electrode 15 hav 
ing an ITO layer 16 interposed thereon is formed on an 
opposite substrate 17. Glass substrate 1 manufactured by the 
above-described steps is assembled With the opposite sub 
strate 17. The liquid crystal 14 is injected betWeen the color 
?lter substrate/common electrode 15 and the opposite sub 
strate 17. The subcomponents of the LCD panel or module, 
that is, the peripherals such as the CPU, RAM, ROM, IC, 
resistors, capacitors, oscillators, connectors and the like, 
found on the bare chip 11, are ?xed to the mounting pad 8. 
Wires 10 are connected to each successive chip in a process 
of molding involving resin 12. Finally, polariZing plates 13 
and 18 Which either transmits or absorbs a speci?c compo 
nent of polariZed light 13 and 18 are provided. 

[0019] In the related art described above, after forming the 
CPU circuit and the controller by a separate semiconductor 
process, on a Wafer of single crystalline silicon, the CPU 
circuit and the controller consisting of a CPU, RAM, ROM, 
IC, resistors, capacitors, oscillators, connectors, are attached 
to a panel of the LCD in order to fabricate an SOP typed 
LCD. 

[0020] In the prior art techniques discussed so far, each 
integrated circuit IC chip (hereinafter IC chip) in a controller 
and a CPU circuit is fabricated on a silicon Wafer by a 
general semiconductor fabrication process and then subse 
quently attached to a glass substrate since the controller and 
the CPU circuit are formed With single crystalline silicon. 
Accordingly, the process of fabricating pixels and LCD 
drivers are kept separate from other processes for fabricating 
the controller and the CPU circuit. The SOP typed LCD 
manufactured by the foregoing technique reaches the limits 
of lightness and product miniaturiZation since the controller 
and CPU circuit occupy a certain space. 

SUMMARY OF THE INVENTION 

[0021] Accordingly, the present invention is directed to a 
liquid crystal display of system on panel that substantially 
obviates one or more of the problems due to limitations and 
disadvantages of the related art. 

[0022] The object of the present invention is to provide an 
SOP typed LCD fabricated by forming all of the required 
subcomponents of the LCD panel or module on one sub 
strate, namely, a controller, a CPU circuit, the pixel array, 
and drivers of the LCD panel. 

[0023] Another object of the present invention is to pro 
vide an SOP typed LCD comprising the pixels of the LCD, 
a driver, a controller and a CPU circuit on a substrate by 
fabricating the controller and CPU circuit on a glass sub 
strate by using the technique of forming single crystalline 
silicon on an insulated glass substrate. 

[0024] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs and 
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Will be apparent from the ?gures provided and the detailed 
description, or may be learned by practicing of the inven 
tion. 

[0025] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, the present invention 
includes a pixel part, a driver, a controller and a CPU circuit 
Wherein the controller and the CPU circuit further include 
devices Which are comprised of active layers of single 
crystalline silicon. 

[0026] 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 

[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 application, 
illustrate embodiments of the inventing and together With 
the description serve to explain the principle of the inven 
tion. 

[0028] FIGS. 1A-1C shoW various types of LCD; 

[0029] FIG. 2 shoWs a cross-sectional vieW of an SOP 
typed LCD according to a related art; 

[0030] FIGS. 3A-3C illustrate the method for crystalliZing 
an amorphous silicon ?lm by Sequential Lateral Solidi?ca 
tion (SLS) technique; 

[0031] FIGS. 4A-4B shoW cross-sectional draWings along 
the line I-I and II-II as shoWn in FIG. 3C. 

[0032] FIG. 5 shoWs a cross-sectional vieW of an SOP 
typed LCD according to an embodiment of the present 
invention; and 

[0033] FIG. 6 shoWs a schematic cross-sectional vieW of 
a ?rst substrate of the SOP typed LCD as shoWn in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0034] Reference Will noW be made in detail to the pre 
ferred embodiment of the present invention, an example of 
Which is illustrated in the accompanying draWings. 

[0035] The present invention provides an SOP typed LCD 
fabricated by forming all of the required subcomponents, 
such as a controller, a CPU circuit, and both pixels and a 
driver of an LCD panel on a substrate. Particularly, an SOP 
typed LCD is manufactured by fabricating pixels of the 
LCD, a driver, a controller and a CPU circuit simultaneously 
on preferably a transparent insulated glass substrate. 

[0036] As mentioned above, a controller and CPU circuit 
including a CPU, ROM, RAM must be made of single 
crystalline silicon in order to be operated under a high 
frequency. Aprior art technique for fabricating an SOP typed 
LCD includes the steps of separately forming a chip on a 
Wafer of single crystalline silicon by a semiconductor fab 
rication process and the step of attaching the chip to an LCD 
substrate. The controller and the CPU circuit of the SOP 
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typed LCD are fabricated by a separate process in prior art 
methods because it is very dif?cult to form single crystalline 
silicon on a glass substrate. 

[0037] HoWever, if fabrication of a built-in SOP typed 
LCD in Which a controller and a CPU circuit are formed on 
the glass substrate is possible, then this neW technique for 
forming single crystalline silicon on a glass substrate 
enables the fabrication of the controller and the CPU circuit 
of the SOP typed LCD in the same process as the fabrication 
of the semiconductor and LCD substrate. 

[0038] There are several techniques for forming single 
crystalline silicon on a glass substrate. Sequential Lateral 
Solidi?cation is one technique that forms the silicon layer, 
by applying laser to an amorphous silicon layer. Here, the 
displacement of the laser beam is shorter than the length of 
lateral groWth of the crystal. Consequently, silicon particles 
Which are longer than 10 pm are formed on a glass substrate. 
The foregoing technique is disclosed in “Crystalline Si 
Films For Integrated Active Matrix Liquid-Crystal Dis 
plays,” MRS Bulletin, Volume XXI, Number 3, March 1996, 
pp. 39~48. 

[0039] Moreover, the location, siZe, and shape of a crystal 
particle may be controlled by manipulating the shape of a slit 
through Which a laser beam passes, Which enables the 
formation of silicon particles that are larger than an active 
area of a TFT. Thus, it is possible to fabricate a TFT of single 
crystalline silicon manufactured by forming an active area of 
the TFT as a single crystal particle. 

[0040] FIGS. 3A-3C shoW the method for crystalliZing an 
amorphous silicon ?lm by the Sequential Lateral Solidi? 
cation (SLS) technique. The technique of forming a single 
crystalline silicon layer on a glass substrate by SLS is 
Well-known in the art, as is described in “Single Crystal Si 
Films Via A LoW-Substrate-Temperature EXcimer-Laser 
CrystalliZation Method,” 

[0041] by Robert S. Sposilli, M. A. CroWder, and James S. 
Im, Mat. Res. Soc. Symp. Proc., Vol. 452, pp. 956-7, 1997. 

[0042] The SLS technique used in the present invention 
relies on the fact that silicon grains tend to groW vertically 
against the interface betWeen liquid and solid silicon, and 
that an amorphous silicon layer is crystalliZed by controlling 
the magnitude of laser energy and irradiation range of a 
moving laser beam in order to maintain the groWth of silicon 
grains laterally for a predetermined length. This phenom 
enon is embodied in the present invention. 

[0043] As seen in FIG. 3A, the narroW region having a 
straight slit ?lm shape bounded by the dashed lines is the 
?rst irradiated region. This ?rst irradiated region is irradiated 
at an energy density suf?cient to induce complete melting. 
Subsequently, lateral grain groWth proceeds from the 
unmelted regions adjacent to the narroW strip Which has 
been fully melted. The grain boundaries in the directionally 
solidi?ed materials tend to form in order to be maintained 
perpendicularly to the melting interface. Depending on the 
Width of the molten region, lateral groWth ceases to occur 
With either of tWo situations: (1) the tWo opposing groWth 
fronts collide at the center, or (2) the molten region becomes 
sufficiently supercooled so that bulk nucleation of solids 
occur, Whichever occurs ?rst. Because of such consider 
ations, the maXimum lateral groWth distance Which can be 
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achieved With a single-pulse is limited to less than certain 
length, depending on the ?lm thickness and the incident 
energy density. 

[0044] In FIG. 3B, the ?lm is translated relative to the 
beam image over a distance of less than the single-pulse 
lateral groWth distance, and then irradiated again. As lateral 
groWth begins again from the edges of the completely 
molten region located Within the grains groWn during the 
previous irradiation step, the length of the grains increases 
beyond the single-pulse lateral groWth distance. 

[0045] In FIG. 3C, the above-described processes of irra 
diation and solidi?cation can be repeated inde?nitely, lead 
ing to grains of any desired length. FIG. 3C shoWs the ?nal 
microstructure Which results from the described process. 

[0046] FIGS. 4A and 4B shoW the cross-sectional draW 
ings along the lines H and 11-11 of FIG. 3C. Here, a silicon 
layer 42, formed by SLS crystalliZation technique is super 
imposed on an insulating layer 41, Which is in turn, located 
on an insulating substrate 40. 

[0047] According to the SLS technique used herein, the 
silicon grains proceed by means of lateral grain groWth. 
Thus, the grain boundaries in directionally solidi?ed mate 
rials tend to form perpendicularly to the melt interface. A 
single pulse grain groWth is larger than the thickness of the 
amorphous silicon ?lm. 

[0048] Therefore, the SLS silicon thin ?lm 42, as shoWn in 
FIG. 4A, has no boundary in both a ?rst direction 43, i.e., 
the crystalliZing direction (in FIG. 3C), and a second 
direction 45 Which is longitudinal to the substrate. The only 
silicon grain shoWn in the silicon thin ?lm 43 in FIG. 4A, 
Which is a cross-sectional draWing along the line I-I in FIG. 
3C. 

[0049] HoWever, the SLS silicon thin ?lm 42 has a plu 
rality of boundaries in a third direction 44, i.e., the perpen 
dicular direction to the ?rst direction 43, the crystalliZing 
direction. 

[0050] Therefore, a plurality of silicon grains may be 
shoWn in the silicon thin ?lm 42 in FIG. 4B, Which is a 
cross-sectional draWing along the line 11-11 in FIG. 3C. 

[0051] There is another technique for forming single crys 
talline silicon on a glass substrate, as disclosed in Korean 
Patent Application No. 97-18244 and its counterpart US. 
application Ser. No. 09/048,321 ?led on Mar. 26, 1998 and 
Which are incorporated herein by reference. Therefore, it is 
also possible to fabricate a controller and a CPU circuit built 
in an LCD by the above-mentioned technique for forming 
single crystalline silicon on glass substrates. 

[0052] FIG. 5 shoWs an SOP typed LCD according to an 
embodiment of the present invention, Wherein the SOP 
typed LCD includes a piXel arrangement, a driver, a con 
troller and a CPU circuit on a glass substrate. 

[0053] Referring to FIG. 5, a piXel part, a driver, a 
controller and a CPU circuit are de?ned on an insulated 

substrate, and predetermined devices are formed on each 
de?ned part. Speci?cally, a sWitching device 33-1 and a 
piXel electrode 33-2 Which form a piXel cell are formed in 
the piXel part. A device 32 driving each piXel actively is 
formed in the driver. Adevice 31 Which forms a CPU, RAM, 
ROM, IC, resistors, capacitors, oscillators, connectors and 
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the like is formed in the controller and the CPU circuit. FIG. 
5 shows only a portion of the foregoing devices. 

[0054] Each device is fabricated on a glass substrate 30-1, 
Which serves as the insulated substrate for the same process. 
Here, each active layer for each of the devices may be 
formed With single crystalline or polycrystalline silicon. In 
particular, the controller and the CPU circuit may be made 
of single crystalline silicon because of the characteristic of 
the devices themselves, While active layers of the devices of 
the piXel part may be formed With amorphous silicon, poly 
crystalline silicon or single crystalline silicone. A technique 
for forming polycrystalline silicon on a glass substrate is 
already Well-knoWn in the art. Other techniques for forming 
single crystalline silicon on glass substrates are being devel 
oped and Will provide neWer techniques in the future that can 
be used in conjunction With the method of the present 
invention. 

[0055] The process of forming each device is similar to a 
conventional process of fabricating LCD or semiconductors. 
HoWever, to form an SOP typed LCD, a neW fabrication 
process for simultaneously forming a piXel part, a driver, a 
controller and a CPU circuit on a same substrate is proposed 
in the present invention. 

[0056] As illustrated in FIG. 5, a ?rst substrate on Which 
a passivation layer 35 covering the above-mentioned device 
lies, is prepared. Corresponding to the ?rst substrate 30-1, a 
second substrate 30-2 comprising an ITO layer 37 and a 
color ?lter 38 is assembled and placed parallel to the ?rst 
substrate. Liquid crystal 39 is injected betWeen the ?rst 
substrate 30-1 and the second substrate 30-2. PolariZing 
plates 32-1 and 32-2 are attached to the outsides of the tWo 
substrates, respectively. 
[0057] The above-described embodiment indicates one 
possible eXample of the various embodiments that can come 
Within the teachings and scope of the present invention. 
Accordingly, the present invention enables fabrication of 
TFTs of various types as sWitching devices for the piXel 
parts, as Well as an overlapped structure or material for LCD 
panels. 
[0058] The ?rst substrate of the above-explained SOP 
typed LCD, as shoWn in FIG. 6, shoWs that a piXel array, 
data and gate driver circuits, a controller and CPU circuit are 
preferably formed on a single insulated substrate 40. In the 
present invention, active layers of the devices in a controller 
and CPU circuit are preferably formed With single crystal 
line silicon, other active layers of the devices in a driver are 
formed With single crystalline silicon or polycrystalline 
silicon, and further active layers of the devices in the piXel 
array may be formed With at least one of single crystalline, 
polycrystalline and amorphous silicon. Namely, the active 
layers of the driver and the piXel array may be formed With 
a non-single crystalline silicon, such as microcrystalline 
silicon. 

[0059] In this case, as mentioned in the foregoing descrip 
tions, the active layers of the devices in the driver and the 
piXel part may be formed With single crystalline silicon in 
the same manner of the controller and the CPU circuit. 

[0060] The present invention enables fabrication of a piXel 
part, a driver, a controller and a CPU circuit on one sub 
strate, Whereby the fabrication process is simpli?ed and 
ef?cient production and manufacture is increased. More 
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over, the present invention makes possible the fabrication of 
portable LCD products Which are signi?cantly reduced in 
Weight and siZe since the surface area and space occupied by 
the controller and the CPU circuit is minimiZed. 

[0061] It Will become apparent to those skilled in the art 
that various modi?cations and variations can be made in a 
SOP typed liquid crystal display of the present invention 
Without departing from the spirit or scope of the inventions. 
Thus, it is intended that the present invention cover the 
modi?cations and variations of this invention provided they 
come Within the scope of the appended claims and equiva 
lents. 

What is claimed is: 
1. A system-on-panel typed liquid crystal display, com 

prising: 

a substrate including at least ?rst, second and third 
regions; 

a piXel array formed using the ?rst region as the substrate; 

a driver formed using the second region as the substrate; 
and 

a control unit formed using the third region as the sub 
strate, Wherein the control unit includes sWitching 
devices having at least one active layer. 

2. The system-on-panel typed liquid crystal display of 
claim 1, Wherein the active layer of the control unit is formed 
of single crystalline silicon. 

3. The system-on-panel typed liquid crystal display of 
claim 1, Wherein the piXel array has an active layer formed 
of single crystalline silicon. 

4. The system-on-panel typed liquid crystal display of 
claim 1, Wherein the driver has an active layer formed of 
polycrystalline silicon. 

5. The system-on-panel typed liquid crystal display of 
claim 1, Wherein the piXel array has an active layer formed 
of polycrystalline silicon. 

6. The system-on-panel typed liquid crystal display of 
claim 1, Wherein the piXel array has an active layer formed 
of amorphous silicon. 

7. The system-on-panel typed liquid crystal display of 
claim 1, Wherein the control unit includes a central process 
ing unit. 

8. The system-on-panel typed liquid crystal display of 
claim 1, Wherein the driver has an active layer formed of 
single crystalline silicon. 

9. A system-on-panel typed liquid crystal display, com 
prising: 

a substrate including at least ?rst, second and third 
regions; 

a piXel array formed using the ?rst region as the substrate; 

a driver formed using the second region as the substrate; 
and 

a control unit formed using the third region as the sub 
strate, Wherein the control unit includes sWitching 
devices having at least one active layer formed of 
single crystalline silicon. 

10. The system-on-panel typed liquid crystal display of 
claim 9, Wherein the control unit includes a central process 
ing unit. 
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11. The systern-on-panel typed liquid crystal display of 
claim 9, wherein the pixel array has an active layer formed 
of single crystalline silicon. 

12. The systern-on-panel typed liquid crystal display of 
claim 9, Wherein the driver has an active layer formed of 
polycrystalline silicon. 

13. The systern-on-panel typed liquid crystal display of 
claim 9, Wherein the piXel array has an active layer formed 
of polycrystalline silicon. 

14. The systern-on-panel typed liquid crystal display of 
claim 9, Wherein the piXel array has an active layer formed 
of amorphous silicon. 
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15. The systern-on-panel typed liquid crystal display of 
claim 11, Wherein the driver has an active layer formed of 
polycrystalline silicon. 

16. The systern-on-panel typed liquid crystal display of 
claim 13, Wherein the driver has an active layer formed of 
polycrystalline silicon. 

17. The systern-on-panel typed liquid crystal display of 
claim 14, Wherein the driver has an active layer formed of 
polycrystalline silicon. 

18. The systern-on-panel typed liquid crystal display of 
claim 14, Wherein the driver has an active layer formed of 
single crystalline silicon. 

* * * * * 


