US 20070252928A1

a2y Patent Application Publication () Pub. No.: US 2007/0252928 A1

a9y United States

Ito et al.

43) Pub. Date: Nov. 1, 2007

(54) STRUCTURE, TRANSMISSION TYPE
LIQUID CRYSTAL DISPLAY, REFLECTION
TYPE DISPLAY AND MANUFACTURING
METHOD THEREOF

(75) Inventors: Manabu Ito, Tokyo (JP);

Norimasa Sekine, Tokyo (IP);

Mamoru Ishizaki, Tokyo (JP);

Osamu Kina, Tokyo (JP); Ryohei

Matsubara, Tokyo (JP)

Correspondence Address:
SQUIRE, SANDERS & DEMPSEY L.L.P.
1 MARITIME PLAZA, SUITE 300
SAN FRANCISCO, CA 94111
(73) Assignee: Toppan Printing Co., Ltd., Tokyo
(JP)

(21) Appl. No.:  11/786,494

(22) Filed: Apr. 11, 2007

30) Foreign Application Priority Data

2006-124881
2006-124885

Apr. 28,2006  (IP)
Apr. 28, 2006  (IP)

Publication Classification

(51) Int. CL

GO2F 1/1335 (2006.01)
(52) US.CL oo 349/106; 349/113
(57) ABSTRACT

A method of manufacturing a transmission type liquid
crystal display is disclosed including preparing a color filter;
forming a substantially transparent semiconductor circuit on
a surface of the color filter while position adjustment
between the color filter and the semiconductor circuit is
performed; and forming a transmission type liquid crystal
display element on one side of the substantially transparent
semiconductor circuit, wherein there is no color filter on the
one side.

.w”‘}




Patent Application Publication  Nov. 1,2007 Sheet 1 of 12 US 2007/0252928 Al




Patent Application Publication  Nov. 1,2007 Sheet 2 of 12 US 2007/0252928 Al

IR

R

FIG.:

£



Patent Application Publication  Nov. 1,2007 Sheet 3 of 12 US 2007/0252928 Al

102-

FIG.3



Patent Application Publication  Nov. 1,2007 Sheet 4 of 12 US 2007/0252928 Al




Patent Application Publication  Nov. 1,2007 Sheet S of 12 US 2007/0252928 Al

FIGb



Patent Application Publication  Nov. 1,2007 Sheet 6 of 12 US 2007/0252928 Al

FI1G.6



Patent Application Publication  Nov. 1,2007 Sheet 7 of 12 US 2007/0252928 Al

Land
&
Lt e

P
[ 3o

3¢ R T A R e AT e e 2
ARG B W L RO G B T

\"'ty X 4 :




Patent Application Publication  Nov. 1,2007 Sheet 8 of 12 US 2007/0252928 Al

100 T l LANLJN SN L B B BN B J l LN B BN SN SEN AN AN M | | rrrirrvororroerT l T L
/’_’/
80 — ,/—Q\ S N /N7 -
I RPN
S i
é/ 60 /,‘\\ /I -
3 AN
c | ! N
< I \
R= i '
g 40-: \. .
o) ! | h
8 -: ‘\ Iﬂ‘/l
= 20 r ) ——R-CF i
: ---- R-CF/TFT
[
0|||||1||||||||||1|ll|||||||1|1||||||11|
400 500 600 700
Wavelength (nm)

FIG.8



Patent Application Publication  Nov. 1,2007 Sheet 9 of 12 US 2007/0252928 Al

100'[""""'I"“""'I"""'"I"""'

S

Q

2

<

b=

£

=

o] -

—

HZO"
: ——G-CF
! - - -~ G-CF/TFT
O:.l.........I..|1¢|..|>l.|..1|...In.....;
400 500 600 700

Wavelength (nm)

FIG.9



Patent Application Publication  Nov. 1, 2007 Sheet 10 of 12  US 2007/0252928 A1

100 e e
80
&
S
=~ 60
Q
§ 0
E
£ 40!
s‘_‘: |
< g
g |
|
207' ______B_CF 1
- --- B-CF/TFT |{
0 | YO S T ST S YT ST WA N AN T TN ST Y S ST N | Y R T T S S R | BT T T A
400 500 600 700

Wavelength (nm)

FIG.10



Patent Application Publication

Nov. 1,2007 Sheet 11 of 12 US 2007/0252928 A1

IOO L P - | A S e e e TTr=r T
VAN /'l \“\\‘ "_,""’
80 I, -~ —— - _
/
Lt
/\; 1
S
° 60 ) -
(&)
g !
R=
g 40 - -
.
g |
—
=
20 —— W-CF .
A ---- W-CF/TFT
0 PR I S S S S W N U | U S N N N S N S | U N T S N S I | R 11
400 500 600 700
Wavelength (nm)

FIG.11



Patent Application Publication  Nov. 1, 2007 Sheet 12 of 12 US 2007/0252928 A1

19

.k




US 2007/0252928 Al

STRUCTURE, TRANSMISSION TYPE
LIQUID CRYSTAL DISPLAY, REFLECTION
TYPE DISPLAY AND MANUFACTURING
METHOD THEREOF

CROSS REFERENCE

[0001] This application claims priority to Japanese appli-
cation number 2006-124881, filed on Apr. 28, 2006, and
priority to Japanese application number 2006-124885, filed
on Apr. 28, 2006, which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention is related to a structure, a
transmission type liquid crystal display, a reflection type
display and manufacturing method thereof

[0004] 2. Description of the Related Art

[0005] Generally a thin film transistor uses amorphous
silicon or polysilicon as a driving transistor of electronic
devices such as display units.

[0006] However, because amorphous silicon and polysili-
con were opaque and had photo sensitivity in a visible light
range, a light-shielding film was necessary.

[0007] Therefore, because visibility was influenced by the
semiconductor circuit which consisted of a thin film tran-
sistor and an electric wiring (in the following, it is referred
to as semiconductor circuit), the semiconductor circuit have
been installed in the backside of a display unit.

[0008] In addition, a color filter is generally used in
colorization of a transmission type liquid crystal display. A
liquid crystal sealing layer is formed between a color filter
and a thin film transistor substrate for the above mentioned
reason (Japanese Patent Laid-Open No. 9-73082 Official
Gazette).

[0009] In addition, a color filter is generally used in
colorization of a reflection type display such as a reflection
type liquid crystal display or an electrophoretic display unit.
A liquid crystal sealing layer and an electrophoretic particle
layer are formed between a color filter and a thin film
transistor substrate for the above mentioned reason (Japa-
nese Patent Laid-Open No. 2005-224948 Official Gazette).
[0010] However, in the case of a liquid crystal display,
when a color filter and a semiconductor circuit substrate are
formed at this position, it is necessary to perform position
adjustment between a color filter and a semiconductor
circuit substrate while there is a liquid crystal between a
color filter and a semiconductor circuit substrate.

[0011] Therefore, it is difficult to achieve high accuracy.
Cost rises, and yield falls.

[0012] The present invention was made in the light of such
a consideration.

[0013] The present invention provide structure, transmis-
sion type liquid crystal display, reflection type display and
manufacturing methods thereof, wherein position adjust-
ment between semiconductor circuit and color filter is easy.
[0014] In addition, in the present invention, a color filter
having a semiconductor circuit is referred to as a structure.

SUMMARY OF THE INVENTION

[0015] One embodiment of the present invention is dis-
closed. A manufacturing method of transmission type liquid
crystal display comprising the following structure: preparing

Nov. 1, 2007

a color filter; forming a substantially transparent semicon-
ductor circuit on a surface of the color filter while position
adjustment between the color filter and the semiconductor
circuit is performed; and forming a transmission type liquid
crystal display element on a opposite surface of the semi-
conductor circuit where the color filter is not formed.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1 is a schematic cross-sectional view of a
transmission type liquid crystal display of an embodiment of
the present invention.

[0017] FIG. 2 is a section view of one part of a transmis-
sion type liquid crystal display of an embodiment of the
present invention.

[0018] FIG. 3 is a partial cross section for approximately
1 pixel of a reflection type display of an embodiment of the
present invention.

[0019] FIG. 4 is a schematic cross-sectional view of a
reflection display of an embodiment of the present inven-
tion.

[0020] FIG. 5 is a schematic cross-sectional view of a
reflection display of an embodiment of the present inven-
tion.

[0021] FIG. 6 is a partial cross section for approximately
1 pixel of a reflection type display of an embodiment of the
present invention.

[0022] FIG. 7 is a schematic cross-sectional view of a
reflection display of an embodiment of the present inven-
tion.

[0023] FIG. 8 is a chart which shows transmittance of a
red subpixel with and without a transparent TFT.

[0024] FIG. 9 is a chart which shows transmittance of a
green subpixel with and without a transparent TFT.

[0025] FIG. 10 is a chart which shows transmittance of a
blue subpixel with and without a transparent TFT.

[0026] FIG. 11 is a chart which shows transmittance of a
white subpixel with and without a transparent TFT.

[0027] FIG. 12 is a section view of one part of a trans-
mission type liquid crystal display of an embodiment of the
present invention.

[0028] In these drawings, 2 is a substantially transparent
Semiconductor circuit; 3 is a substantially transparent sub-
strate; 4 is a color filter; 5 is a first substrate; 6 is a gate
electrode; 7 is an auxiliary capacitor electrode; 8 is a gate
insulator; 9 is a source electrode; 10 is a drain electrode; 11
is a semiconductor active layer; 12 is an interlayer dielectric;
13 is a pixel electrode; 14 is a common electrode; 15 is a
liquid crystal; 16 is an oriented film 2; 17 is a common
electrode; 18 is a substantially transparent substrate for
liquid crystal display element; 19 is a polarizer 2; 20 is a
phase difference plate; 21 is a polarizing film; 22 is an
oriented film 1; 23 is a liquid crystal; 24 is an oriented film
2; 25 is a common electrode; 26 is a substrate for reflection
type display element; 27 is a conductive substrate; 28 is an
oriented film 1; 29 is a polarizer 1; 31 is an insulator layer
1; 32 is an air space; 33 is a rib; 34 is a white color particle;
35 is a black color particle; 36 is an insulator layer 2; 37 is
an electrode; 38 is a substrate for reflection display front
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board 2; 50 is a overcoat; 101 is an transmission type liquid
crystal display element; and 102 is a reflection type display
element.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] One embodiment of the present invention is shown
in FIG. 1 and FIG. 2. One embodiment of the present
invention is shown in FIG. 3. FIG. 3 is a partial cross section
for approximately 1 pixel of a reflection type display of the
present invention.

[0030] Color filter, substrate 3 on which a substantially
transparent semiconductor circuit is formed, and a substrate
18 for liquid crystal display element should be substantially
transparent. In one embodiment, “substantially transparent”
means a state where transmittance is equal to or more than
70% in wavelength region 400 nm-700 nm that are visible
light. A concrete example is shown. Transmittance was
measured using microscopic spectrometry apparatus Olym-
pus, OSP-SP200. After having measured transmittance of
each colored subpixel of a color filter, a transparent TFT was
formed on a color filter. Data of transmittance are shown in
FIGS. 8-11. There was not great difference between trans-
mittance of only color filter and transmittance of the color
filter which comprised a transparent TFT. It is found that
transparent TFT of the present invention does not greatly
influence visibility of a display.

[0031] For substrate, polymethyl methacrylate, acrylics,
polycarbonate, polystyrene, polyethylen sulfide, polyether-
sulfone, polyolefin, polyethylene terephthalate, polyethyl-
enenaphthalate, cyclo-olefin polymers, polyether sulfone,
triacetylcellulose, polyvinyl fluoride film, ethylene-tet-
rafluoroethylene copolymer resin, weatherable polyethylene
terephthalate, weatherable polypropylene, glass fiber-rein-
forced acryl resin film, glass fiber-reinforced polycarbonate,
transparent polyimide, fluorinated resin, cyclic polyolefin
resin, glass and quartz can be used concretely.

[0032] A substrate comprising only one material among
above mentioned materials can be used, but a composite
substrate comprising two or more materials among above
mentioned materials can be used.

[0033] Substrate may be flexible or may be rigid.

[0034] In addition, when a substrate is an organic film, it
is preferable to form a transparent gas barrier layer in order
to raise the durability of an element. Al,O;, SiO,, SiN,
SiON, SiC, diamondlike carbon (DLC) or the like can be
used for a gas barrier layer, but usable materials are not
limited to these materials. In addition, a gas barrier layer
may comprise two or more layers. In addition, a gas barrier
layer may be formed only on one side of an organic film
substrate, and it may be formed on both sides.

[0035] A gas barrier layer can be formed by evaporation
method, ion plating method, sputter method, laser ablation
method, plasma CVD (Chemical Vapor Deposition) method,
hot wire CVD method and sol-gel process, but usable
methods are not limited to these methods.

[0036] For a gate electrode, a source electrode, a drain
electrode, an auxiliary capacitor electrode, a pixel electrode,
a scanning line electrode and a signal line electrode used for
a substantially transparent semiconductor of the present
invention and for a common electrode of a transmission type
liquid crystal display element, oxide materials such as
indium oxide (In20,), tin oxide (Sn0,), zinc oxide (Zn0O),
cadmium oxide (CdO), cadmium indium oxide (CdIn,O,),
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cadmium tin oxide (Cd,Sn0O,), zinc tin oxide (Zn,SnO,) and
indium zinc oxide (In—Zn—O) can be used.

[0037] In addition, these materials doped with impurity
are preferably used. For example, indium oxide doped with
tin (Sn), molybdenum (Mo) or titanium (T1), tin oxide doped
with antimony (Sb) or fluorine (F), zinc oxide doped with
indium, aluminium and gallium (Ga) can be used. Among
these doped materials, indium tin oxide (common name
ITO) which is indium oxide doped with tin (Sn) is preferable
used, because ITO has high transparency and low electrical
resistivity.

[0038] Inaddition, electrode having plural layers compris-
ing above mentioned conductive oxide material and metal
thin film such as Au, Ag, Cu, Cr, Al, Mg and Li can be used.
For this case, in order to prevent oxidation and time degra-
dation of metallic material, three-layer structure, that is,
conductive oxide thin film/metallic thin film/conductivity
oxide thin film, is preferable used. In addition, a metallic
thin film layer should be as thin as possible, not to disturb
visibility of display unit by light reflection and light absorp-
tion at a metallic thin film layer. To be concrete, it is
desirable to be 1 nm-20 nm.

[0039] In addition, organic conducting materials such as
PEDOT (polyethylen dihydroxy thiophen) can be preferably
used.

[0040] As for a gate electrode, a source electrode, a drain
electrode, an auxiliary capacitor electrode, a pixel electrode,
a scanning line electrode, a signal line electrode and a
common electrode, materials of them may be identical or all
of the materials may be different from each other.

[0041] In addition, in order to reduce the number of the
processes, it is preferable that materials of a gate electrode
and an auxiliary capacitor electrode are identical and mate-
rials of a source electrode and a drain electrode are identical.

[0042] These transparent electrodes can be formed by
vacuum evaporation method, ion plating method, sputter
method, laser ablation method, plasma CVD technique,
photo-CVD, hot wire CVD method, screen printing, relief
printing, ink jet method, but usable methods are not limited
to these methods.

[0043] As a substantially transparent semiconductor active
layer used for a display of the present invention, oxide
semiconducting materials or organic semiconductor materi-
als can be preferably used.

[0044] As oxide semiconductor materials, well-known
materials such as zinc oxide, indium oxide, indium zinc
oxide, tin oxide, tungsten oxide (WO) and zinc gallium
indium oxide (In—Ga—Z7n—O) which are oxides including
one or more element among zinc, indium, tin, tungsten,
magnesium and gallium can be used, but usable oxides are
not limited to these oxides.

[0045] It is desirable that these materials are substantially
transparent and the band gab is equal to or more than 2.8 eV,
more preferable is equal to or more than 3.2 eV.

[0046] Structure of these materials may be monocrystal,
polycrystal, crystallite, mixed crystal of crystal/amorphous,
nanocrystals embedded in amorphous or amorphous.
[0047] As for the film thickness of a semiconductor layer,
it is preferable to be equal to or more than 20 nm.

[0048] The oxide semiconductor layer can be formed by
sputter method, pulsed laser deposition, vacuum evaporation
method, CVD method, MBE (Molecular Beam Epitaxy)
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method and sol-gel process, however sputter method, pulsed
laser deposition, vacuum evaporation method and CVD
method are preferably used.

[0049] For sputter method, RF magnetron sputtering tech-
nique and DC sputter method can be used, for vacuum
deposition, heating evaporation, electron beam evaporation
and ion plating method can be used, and for CVD method,
hot wire CVD method and plasma CVD technique can be
used, but usable methods are not limited to these methods.
[0050] For organic semiconductor materials, acene such as
pentacene or tetracene, naphthalene tetracarboxylic dianhy-
dride (NTCDA) and naphthalene tetracarboxylic acid diim-
ide (NTCDI) or conjugated polymers such as polythiophene,
polyaniline, poly-p-phenylenevinylene, polyacetylene,
polydiacetylene and polythienylen vinylene can be used, but
usable materials are not limited to these materials.

[0051] It is desirable that these materials are substantially
transparent and the band gab is equal to or more than 2.8 eV,
more preferable is equal to or more than 3.2 eV.

[0052] These organic semiconductor materials are formed
by screen printing, inversion type printing, ink jet process,
spin coat, dip coat and evaporation method, but usable
methods are not limited to these methods.

[0053] Material used for gate insulator 8 of thin film
transistor used in the present invention is not limited espe-
cially, and inorganic materials such as silicon oxide, silicon
nitride, silicon oxy nitride (SiNxOy), aluminium oxide,
tantalum oxide, yttria, hafnium oxide, hafnium aluminates,
oxidation zirconia, titanium oxide or polyacrylates such as
PMMA (polymethyl methacrylate), PVA (polyvinyl alco-
hol), PS (polystyrene), transparent polyimide, polyester,
epoxy, poly vinylphenol and polyvinyl alcohol can be used.
[0054] In order to control a gate leak current, electrical
resistivity of insulating materials should be equal to or more
than 10" Qcm, and more preferably it should be equal to or
more than 10'* Qcm.

[0055] An insulator layer can be formed by vacuum
evaporation method, ion plating method, sputter method,
laser ablation method, plasma CVD technique, photo-CVD,
hot wire CVD method, spin coat, dip coat screen printing or
the like. It is desirable for thickness of an insulator layer to
be 50 nm-2 pum. These gate insulators may be used as
monolayer. In addition, it may have plural layers. In addi-
tion, as for the gate insulator, a composition may slope
toward growth direction of the film.

[0056] Structure of thin film transistor used in the present
invention is not limited especially.

[0057] It may be bottom contact type or a top contact type.
[0058] But, when an organic semiconductor is used, a
bottom contact type, wherein a gate electrode, a gate insu-
lator, a source electrode and a drain electrode, an organic
semiconductor are formed in this order, is preferable. The
reason is why a semiconductor layer is damaged in a case
where an organic semiconductor layer is exposed to plasma
in a process after an organic semiconductor is formed.
[0059] In addition, the following processes are preferably
used in order to raise an aperture ratio: interlayer dielectric
12 is provided on a thin film transistor used in the present
invention; and pixel electrode 13 is provided on interlayer
dielectric 12, wherein pixel electrode 13 is electrically
connected to pixel electrodes 13.

[0060] Interlayer dielectric 12 should be substantially
transparent and have insulating properties.
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[0061] For example, inorganic materials such as silicon
oxide, silicon nitride, silicon oxy nitride (SiNxOy), alu-
minium oxide, tantalum oxide, yttria, hafnium oxide,
hafnium aluminates, zirconia oxide and titanium oxide, and
polyacrylates such as PMMA (polymethyl methacrylate),
PVA. (polyvinyl alcohol), PS (polystyrene), transparent
polyimide, polyester, epoxy, poly vinylphenol, polyvinyl
alcohol or the like can be used, but usable materials are not
limited to these materials.

[0062] An interlayer dielectric may be formed by same
material as a gate insulator, and it may be formed by a
material different from a gate insulator.

[0063] These interlayer dielectrics may be used as mono-
layer, and these interlayer dielectrics comprising plural
layers may be used.

[0064] Inthe case of an element of a bottom gate structure,
a protection film covering a semiconductor layer is prefer-
ably formed. A protective film can prevent a semiconductor
layer from changing with time due to humidity and can
prevent a semiconductor layer from being influenced by an
interlayer dielectric.

[0065] As a protection film, inorganic materials such as
silicon oxide, silicon nitride, silicon oxy nitride (SiNxOy),
aluminium oxide, tantalum oxide, yttria, hafnium oxide,
hafnium aluminates, zirconia oxide, titanium oxide, and,
polyacrylates such as PMMA (polymethyl methacrylate),
PVA (polyvinyl alcohol), PS (polystyrene), transparent poly-
imide, polyester, epoxy, poly vinylphenol, polyvinyl alcohol
and fluorinated resin can be used, but usable materials are
not limited to these materials.

[0066] These protection films may be used as monolayer,
and these protection films comprising plural layers may be
used.

[0067] In the present invention, a pixel electrode must
electrically connect with a drain electrode of thin film
transistor.

[0068] A concrete embodiment is illustrated below.
[0069] Interlayer dielectric in a part of drain electrode is
not formed by forming pattern-shaped interlayer dielectric
by method such as screen printing.

[0070] After having applied interlayer dielectric to whole
area, hole is formed in interlayer dielectric by laser beam.
[0071] Tt is desirable that transmission type color filter 4
used in the present invention comprises three filters, that is,
red filter (R), green filter (G) and blue color filter (B), or, red
filter (R), green filter (G), blue color filter (B) and a black
matrix (BM). But structure of transmission type color filter
4 used in the present invention is not limited these structures.
Color filter 4 used in the present invention may be formed
by red color filter (R), green color filter (G), blue color filter
(B) and white color filter (W).

[0072] In other words, transmission type color filter is
formed on one side of a substantially transparent plate
substrate. And a red filter, a green filter and a blue filter are
regularly arranged.

[0073] As for the color filter’s colored layer, each color
filter (R, G, B or R, G, B, W) is patterned like the form of
stripe matrix of a predetermined width or the form of
rectangle matrix of a predetermined size.

[0074] In addition, after forming a coloring pattern, a
transparent overcoat 50 is preferably formed on a color filter
layer in order to protect a coloring pattern and to lower
unevenness of a color filter layer.
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[0075] A substantially transparent semiconductor circuit
of the present invention is formed on a surface of a color
filter while position adjustment is performed.

[0076] To be concrete, it is desirable to form alignment
marks in a place but a picture element when each coloring
pattern of a color filter is formed.

[0077] When a substantially transparent semiconductor
circuit is patterned, it is desirable that position adjustment
between alignment marks of color filter’s coloring pattern
and alignment marks of a photo mask for a substantially
transparent semiconductor circuit (for example, gate elec-
trode, capacitor electrode, semiconductor active layer,
source/drain electrode and pixel electrode) is performed.
[0078] In addition, it is desirable that a substantially
transparent semiconductor circuit is formed at film forma-
tion temperature of less than or equal to 250 degrees Celsius
(more preferably, less than or equal to 200 degrees Celsius).
[0079] When the film formation temperature rises more
than the above mentioned temperature, a color filter layer
may be damaged by heat, deterioration of color, dimensional
deformation and film peeling of each picture element may
occur, and reliability as a display may be lowered.

[0080] In addition, after forming gate electrode/capacitor
electrode, source/drain electrode and pixel electrode at low
temperature, it is desirable to anneal them at 150-200
degrees Celsius in order to raise transparency.

[0081] According to the current invention, because a sub-
stantially transparent semiconductor circuit is formed on a
color filter on a substantially transparent substrate, and the
members are arranged in front of a transmission type liquid
crystal display element, position adjustment between a color
filter and a semiconductor circuit becomes easier without
affecting visibility and a manufacturing cost is reduced.
[0082] In addition, according to the current invention,
because a substantially transparent semiconductor circuit is
formed on a color filter on a substantially transparent
substrate, and the members are arranged in front of a
reflection type display element, position adjustment between
a color filter and a semiconductor circuit becomes easier
without affecting visibility and a manufacturing cost is
reduced.

[0083] In addition, two substrates, that is, a substrate for a
color filter and a substrate for a semiconductor circuit were
necessary in conventional transmission type liquid crystal
display.

[0084] However, only one substrate is necessary in a
transmission type display of the present invention. There-
fore, a cost of substrate can be reduced. In addition, picture
display unit lightens.

[0085] Here, a transmission type liquid crystal display
element means a structure comprising an oriented film/a
liquid crystal/an oriented film/a common electrode/a sub-
stantially transparent substrate.

[0086] In addition, two substrates, that is, a substrate for a
color filter and a substrate for a semiconductor circuit were
necessary in conventional reflection type display.

[0087] However, only one substrate is necessary in a
reflection type display of the present invention. Therefore, a
cost of substrate can be reduced. In addition, picture display
unit lightens.

EXAMPLE 1

[0088] Sectional drawings of example 1 are shown in FIG.
1 and FIG. 2. FIG. 1 is a partial cross section for approxi-

Nov. 1, 2007

mately 1 pixel of a transmission type display of an example
of the present invention. FIG. 2 is a section view of a
transmission type liquid crystal display of an example of the
present invention.

[0089] For substantially transparent plate substrate 3,
alkali-free glass 1737 (thickness 0.5 mm) made in Corning
were used. Color filter layer 4 comprising R (red), G (green)
and B (blue) was formed on one side of the substrate.
Thereupon, a protective layer comprising a transparent resin
was formed.

[0090] Then, ITO thin film of 50 nm thickness was formed
over color filter layer 4 by DC magnetron sputtering tech-
nique. And, the ITO thin film was patterned into a desired
shape while position adjustment between the patterned ITO
thin film and a color filter layer was performed. In this way,
gate electrode 6 and auxiliary capacitor electrode 7 were
formed.

[0091] Further, using a target of silicon nitride (Si;N,),
SiON thin film of 150 nm thickness was formed thereupon
by RF sputter method. Gate insulator 8 was formed in this
way.

[0092] Further, in order to form semiconductor active
layer 11, amorphous In—Ga—Z7n—O thin film of 40 nm
thickness was formed by RF sputter method using an
InGaZnO, target. Then semiconductor active layer 11 was
patterned into a desired shape.

[0093] Resist was applied thereupon, drying and develop-
ing were performed. Subsequently ITO film of thickness 50
nm was formed by DC magnetron sputtering technique.
Lift-off was performed, and source electrode 9 and drain
electrode 10 were formed.

[0094] Further, by a printing method, pattern of an epoxy
system resin of thickness 5 um was formed, that is, interlayer
dielectric 12 was formed.

[0095] And finally, ITO film of thickness 100 nm was
formed by magnetron sputtering technique. By patterning of
ITO film, pixel electrode 13 was formed.

[0096] The semiconductor circuit comprising a substan-
tially transparent thin film transistor and an electric wiring
made of substantially transparent conductive material,
wherein the wiring had an electrical contact connecting to
the thin film transistor, was formed over a color filter while
position adjustment between the semiconductor circuit and
the color filter’s pattern was performed.

[0097] A condition of making each film is shown in table
1

[0098] Oriented film 22 was applied on a substantially
transparent semiconductor circuit made in this way. In
addition, oriented film 24 was applied on alkali-free glass
1737 (thickness 0.5 mm) made in Corning, on which ITO
thin film of 70 nm thickness was formed as a common
electrode. And the glass with ITO was placed on the
substrate with the thin film transistor through a spacer. Then,
a liquid crystal is filled between the spacers.

[0099] Finally, by placing phase difference plate 20 and
polarizer 21 on one side of a substantially transparent
substrate 3 where the color filter was not formed, a display
of example 1 was manufactured.

[0100] Therefore, a display comprises a substantially
transparent substrate, a color filter, a semiconductor circuit
including a substantially transparent thin film transistor and
an electric wiring made of a substantially transparent con-
ductive material, wherein the wiring had an electrical con-
tact with the transistor, and a transmission type liquid crystal
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display element in this order. In addition, the substantially
transparent substrate is placed at a front face side of a
display.

Nov. 1, 2007

[0106] Further, a pattern of epoxy system resin of 5 um
thickness was formed by a printing method. Interlayer
dielectric 12 was formed in this way.

TABLE 1
Flow rate Flow rate Working
of Ar of O, pressure  Input power

Target [SCCM]  [SCCM] [Pa] [W]
Gate electrode and SnO,: 5 wt. % - 10 0.3 0.5 200
auxiliary capacitor In, 04
electrode
Gate insulator SisNy 40 2 0.5 200
Semiconductor active InGaZnO, 10 0.2 0.5s 200
layer
Source and Drain SnO,: 5 wt. % - 10 0.3 0.5 200
electrodes In, 03
Pixel electrode SnO,: 5 wt. % - 10 0.2 1.0 50

In,O4

EXAMPLE 2 [0107] And finally, ITO film of 10 nm thickness was

[0101] Sectional drawings of an example are shown in
FIG. 1 and FIG. 2. FIG. 1 is a partial cross section for
approximately 1 pixel of a transmission type display of an
example of the present invention. FIG. 2 is a section view of
a transmission type liquid crystal display of an example of
the present invention.

[0102] For substantially transparent plate substrate 3,
alkali-free glass 1737 (thickness 0.5 mm) made in Corning
were used. Color filter layer 4 comprising R (red), G (green)
and B (blue) was formed on one side of the substrate.
Thereupon, a protective layer comprising a transparent resin
was formed.

[0103] Then, ITO thin film of 50 nm thickness was formed
over color filter layer 4 by DC magnetron sputtering tech-
nique. And, the ITO thin film was patterned into a desired
shape while position adjustment between the patterned ITO
thin film and a color filter layer was performed. In this way,
gate electrode 6 and auxiliary capacitor electrode 7 were
formed.

[0104] Further, using a target of silicon nitride (Si;N,),
SiON thin film of 150 nm thickness was formed thereupon
by RF sputter method. Gate insulator 8 was formed in this
way.

[0105] Further, ZnO thin film of 40 nm thickness was
formed by an RF sputter method intentionally using the ZnO
target without a dopant in order to form semiconductor
active layers 11. ZnO thin film was patterned into a desired
shape. Resist was applied thereupon, and drying and devel-
oping were performed. Subsequently ITO film of 50 nm
thickness was formed by DC magnetron sputtering tech-
nique. By a lift-off, source electrode 9 and drain electrode 10
was formed.

formed by magnetron sputtering technique. By patterning of
ITO film, pixel electrode 13 was formed.

[0108] The semiconductor circuit comprising a substan-
tially transparent thin film transistor and an electric wiring
made of substantially transparent conductive material,
wherein the wiring had an electrical contact connecting to
the thin film transistor, was formed over a color filter while
position adjustment between the semiconductor circuit and
the color filter’s pattern was performed. A condition of
making each film is shown in table 2.

[0109] Oriented film 22 was applied on a substantially
transparent semiconductor circuit made in this way. As
conductive substrate 27, tinfoil (thickness 25 pm) was
further prepared. Oriented film 24 was applied on the tinfoil.

[0110] The substrate with the semiconductor circuit was
placed over this tinfoil through a spacer. Liquid crystal was
filled between the spacers afterwards.

[0111] Finally, phase difference plate 20 and polarizer 21
were placed over one side of a substantially transparent
substrate, where a color filter was not formed. In this way,
a display of example 2 was manufactured.

[0112] Therefore, a display comprises a substantially
transparent substrate, a color filter, a semiconductor circuit
including a substantially transparent thin film transistor and
an electric wiring made of a substantially transparent con-
ductive material, wherein the wiring had an electrical con-
tact with the transistor, and a transmission type liquid crystal
display element in this order. In addition, the substantially
transparent substrate is placed at a front face side of a
display.

TABLE 2
Flow rate of Flow rate of Working  Input
Ar 0O, pressure  power
Target [SCCM] [sCCcM] [Pa] [W]
Gate electrode and SnO,: 5 wt. % - 10 0.3 0.5 200
auxiliary capacitor In,04

electrode
Gate insulator

Si;N, 40 2 05 200
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TABLE 2-continued
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Flow rate of Flow rate of Working  Input

Ar 0O, pressure  power
Target [SCCM] [ScCcM] [W]
Semiconductor active  ZnO 12 0.1 200
layer
Source and Drain SnO,: 5 wt. % - 10 0.3 200
electrodes In,O4

[0113] As shown in example 1 and example 2, a substan-
tially transparent semiconductor circuit was formed on a
substantially transparent substrate, and the members were
placed in front of a transmission type liquid crystal display
element.

[0114] Therefore, unlike prior art, there is no liquid crystal
between a semiconductor circuit and a color filter. Thus, a
transmission type display, wherein manufacturing cost is
low and position adjustment between a color filter and a
semiconductor circuit is easy without affecting visibility, can
be obtained.

EXAMPLE 3

[0115] Sectional drawings of an example are shown in
FIG. 3 and FIG. 4. FIG. 3 is a partial cross section for
approximately 1 pixel of a reflection type display of an
example of the present invention. FIG. 4 is a section view of
a reflection type display of an example of the present
invention.

[0116] For substantially transparent plate substrate 3,
alkali-free glass 1737 (thickness 0.7 mm) made in Corning
were used.

[0117] At first, by a spin coat of a red photosensitive
coloring composition, a red colored layer was obtained on a
substrate. Next, through a photo mask, ultraviolet irradiation
of 100 mJ/ecm® was performed using an ultra-high pressure
mercury lamp. After ultraviolet irradiation, this substrate
was soaked in 0.5% sodium carbonate solution for one
minute.

[0118] Subsequently, by using ion exchanged water, this
substrate was washed with water for 30 seconds. This
substrate was heat-treated for 20 minutes at 230 degrees
Celsius. Red pattern was formed in this way.

[0119] Spin coat of a green photosensitivity coloring com-
position was further performed on the substrate on which a
red pattern was formed. Subsequently, same as the above,
exposure/developing and heat-treatment of the substrate
were performed.

[0120] Further, spin coat of a photosensitivity coloring
composition of blue was performed on the substrate on
which coloring patterns of red and green were formed.
Exposure and developing of this substrate were performed.
[0121] A color filter having coloring patterns of red, green
and blue was obtained in this way.

[0122] Then, ITO thin film of 50 nm thickness was formed
on a color filter by DC magnetron sputtering technique. The
temperature in film formation was room temperature.
[0123] And, while position adjustment between the ITO
thin film and each pixel of a color filter layer was performed,
the ITO thin film was patterned into a desired shape by

applying a resist, exposure, etching and exfoliate. In this
way, gate electrode 6 and auxiliary capacitor electrode 7
were formed.

[0124] After patterning, in order to raise transparency of
ITO thin film of a gate electrode and an auxiliary capacitor,
anneal in an oven at 150 degrees Celsius for one hour were
performed.

[0125] Further, SiON thin film of 330 nm thickness was
formed thereupon by an RF sputter method using a target of
silicon nitride (Si;N,).

[0126] Gate insulator 8 was formed in this way.

[0127] Further, amorphous In—Ga—Zn—O thin film of
40nm thickness was formed by an RF sputter method using
a polycrystalline InGaZnO, target in order to form semi-
conductor active layers 11. The amorphous In—Ga—Zn—0O
thin film was formed under conditions of room temperature.
[0128] Afterwards, In—Ga—Zn—O thin film was pat-
terned into a desired shape by applying resist, exposure,
developing etching and exfoliate. In this way, a semicon-
ductor active layer was formed.

[0129] After having performed resist coating, exposure
and developing subsequently, ITO thin film of 50 nm
thickness was formed by DC magnetron sputtering tech-
nique using ITO ceramic target (In,05-10% SnO,). The ITO
was formed under conditions of room temperature. And,
ITO thin film was patterned into a desired shape by lift-off,
and thus source electrode 9 and drain electrode 10 was
formed. After patterning, anneal in an oven at 150 degrees
Celsius for one hour was performed in order to raise
transparency of ITO thin film of a source electrode and a
drain electrode.

[0130] Here, the size of each picture element was a square
of 125 pm*125 pum. Channel-length L. was 20 pum, and
channel width W was 5 um.

[0131] Further, by a printing method, a patterned epoxy
system resin of 5 um thickness was formed.

[0132] Interlayer dielectric 12 was formed in this way.
[0133] And finally, ITO film of 100 nm thickness was
formed under conditions of room temperature by DC mag-
netron sputtering technique using ITO ceramic target
(In,05-10% Sn0O,). Pixel electrode 13 was formed by per-
forming resist coating and patterning.

[0134] After forming a pixel electrode, anneal in an oven
at 150 degrees Celsius for one hour was performed in order
to raise transparency of ITO thin film of a pixel electrode.
[0135] The semiconductor circuit comprising a substan-
tially transparent thin film transistor and an electric wiring
made of substantially transparent conductive material,
wherein the wiring had an electrical contact connecting to
the thin film transistor, was formed over a color filter while
position adjustment between the semiconductor circuit and
the color filter’s pattern was performed.
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[0136] A condition of making each film is shown in table
3.

[0137] Oriented film 22 was applied on a substantially
transparent semiconductor circuit made in this way. In
addition, oriented film 24 was applied on alkali-free glass
1737 (thickness 0.5 mm) made in Corning, on which ITO
thin film of 70 nm thickness was formed as a common
electrode. And the glass with ITO was placed on the
substrate with the thin film transistor through a spacer. Then,
a liquid crystal is filled between the spacers.

[0138] Finally, by placing phase difference plate 20 and
polarizer 21 on one side of a substantially transparent
substrate 3 where the color filter was not formed, a display
of example 3 was manufactured.

[0139] Therefore, a display comprises a substantially
transparent substrate, a color filter, a semiconductor circuit
including a substantially transparent thin film transistor and
an electric wiring made of a substantially transparent con-
ductive material, wherein the wiring had an electrical con-
tact with the transistor, and a reflection type display element
in this order. In addition, the substantially transparent sub-
strate is placed at a front face side of a display.
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red pattern was formed. Subsequently, same as the above,
exposure/developing and heat-treatment of the substrate
were performed.

[0145] Further, spin coat of a photosensitivity coloring
composition of blue was performed on the. substrate on
which coloring patterns of red and green were formed.
Exposure and developing of this substrate were performed.
[0146] A color filter having coloring patterns of red, green
and blue was obtained in this way.

[0147] Then, ITO thin film of 50 nm thickness was formed
on a color filter by DC magnetron sputtering technique. The
temperature in film formation was room temperature.
[0148] And, while position adjustment between the ITO
thin film and each pixel of a color filter layer was performed,
the ITO thin film was patterned into a desired shape by
applying a resist, exposure, etching and exfoliate. In this
way, gate electrode 6 and auxiliary capacitor electrode 7
were formed.

[0149] After patterning, in order to raise transparency of
ITO thin film of a gate electrode and an auxiliary capacitor,
anneal in an oven at 150 degrees Celsius for one hour were
performed.

TABLE 3
Flow rate of Flow rate of Working  Input
Ar 0O, pressure  power
Target [SCCM] [SCCM] [Pa] W]
Gate electrode and SnO,: 5 wt. % - 10 0.3 0.5 200
auxiliary capacitor In, 0,
electrode
Gate insulator SizN, 40 2 0.5 200
Semiconductor active InGaZnO, 10 0.2 0.5s 200
layer
Source and Drain SnO,: 5 wt. % - 10 0.3 0.5 200
electrodes In,05
Pixel electrode SnO,: 5 wt. % - 10 0.2 1.0 50
In, 05
EXAMPLE 4 [0150] Further, SiON thin film of 330 nm thickness was

[0140] Sectional drawings of an example are shown in
FIG. 3 and FIG. 4. FIG. 3 is a partial cross section for
approximately 1 pixel of a reflection type display of an
example of the present invention. FIG. 4 is a section view of
a reflection type display of an example of the present
invention.

[0141] For substantially transparent plate substrate 3,
alkali-free glass 1737 (thickness 0.7 mm) made in Corning
were used.

[0142] At first, by a spin coat of a red photosensitive
coloring composition, a red colored layer was obtained on a
substrate. Next, through a photo mask, ultraviolet irradiation
of 100 mJ/cm? was performed using an ultra-high pressure
mercury lamp. After ultraviolet irradiation, this substrate
was soaked in 0.5% sodium carbonate solution for one
minute.

[0143] Subsequently, by using ion exchanged water, this
substrate was washed with water for 30 seconds. This
substrate was heat-treated for 20 minutes at 230 degrees
Celsius. Red pattern was formed in this way.

[0144] Spin coat of a green photosensitivity coloring com-
position was further performed on the substrate on which a

formed thereupon by an RF sputter method using a target of
silicon nitride (Si;N,).
[0151] Gate insulator 8 was formed in this way.

[0152] Further, ZnO thin film of 40 nm thickness was
formed by an RF sputter method intentionally using the ZnO
target without a dopant in order to form semiconductor
active layers 11. The ZnO thin film was formed under
conditions of room temperature.

[0153] Afterwards, ZnO thin film was patterned into a
desired shape by applying resist, exposure, developing etch-
ing and exfoliate. In this way, a semiconductor active layer
was formed.

[0154] After having performed resist coating, exposure
and developing subsequently, ITO thin film of 50 nm
thickness was formed by DC magnetron sputtering tech-
nique using ITO ceramic target (In,05-10% SnO,). The ITO
was formed under conditions of room temperature. And,
ITO thin film was patterned into a desired shape by lift-off,
and thus source electrode 9 and drain electrode 10 was
formed. After patterning, anneal in an oven at 150 degrees
Celsius for one hour was performed in order to raise
transparency of ITO thin film of a source electrode and a
drain electrode.
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[0155] Here, the size of each picture element was a square
of 125 um*125 pum. Channel-length L. was 20 pm, and
channel width W was 5 pm.

[0156] Further, by a printing method, a patterned epoxy
system resin of 5 um thickness was formed.

[0157] Interlayer dielectric 12 was formed in this way.
[0158] And finally, ITO film of 100 nm thickness was
formed under conditions of room temperature by DC mag-
netron sputtering technique using ITO ceramic target
(In,05-10% SnO,). Pixel electrode 13 was formed by per-
forming resist coating and patterning.

[0159] After forming a pixel electrode, anneal in an oven
at 150 degrees Celsius for one hour was performed in order
to raise transparency of ITO thin film of a pixel electrode.
[0160] The semiconductor circuit comprising a substan-
tially transparent thin film transistor and an electric wiring
made of substantially transparent conductive material,
wherein the wiring had an electrical contact connecting to
the thin film transistor, was formed over a color filter while
position adjustment between the semiconductor circuit and
the color filter’s pattern was performed.

[0161] A condition of making each film is shown in table
4.

[0162] Oriented film 22 was applied on a substantially
transparent semiconductor circuit made in this way. As
conductive substrate 27, tinfoil (thickness 25 pm) was
further prepared. Oriented film 24 was applied on the tinfoil.
[0163] The substrate with the semiconductor circuit was
placed over this tinfoil through a spacer. Liquid crystal was
filled between the spacers afterwards. Finally, phase differ-
ence plate 20 and polarizer 21 were placed over one side of
a substantially transparent substrate, where a color filter was
not formed. In this way, a display of example 4 was
manufactured.

[0164] Therefore, a display comprises a substantially
transparent substrate, a color filter, a semiconductor circuit
including a substantially transparent thin film transistor and
an electric wiring made of a substantially transparent con-
ductive material, wherein the wiring had an electrical con-
tact with the transistor, and a reflection type display element
in this order. In addition, the substantially transparent sub-
strate is placed at a front face side of a display.
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[0166] A PEN film (Q65 made in Teijin Corporation:
thickness 100 um) was used as substantially transparent
plate substrate 3. Color filter layer 4 of R (red), G (green)
and B (blue) was formed on one side of substrate 3. A
protective layer comprising a transparent resin was formed
thereupon.

[0167] Then, ITO thin film of 50 nm thickness was formed
over color filter layer by DC magnetron sputtering tech-
nique. And, the ITO thin film was patterned into a desired
shape while position adjustment between the patterned ITO
thin film and a color filter layer was performed. In this way,
gate electrode 6 and auxiliary capacitor electrode 7 were
formed. Further, using a target of silicon nitride (Si;N,),
SiON thin film of 150 nm thickness was formed thereupon
by RF sputter method. Gate insulator 8 was formed in this
way.

[0168] ITO film of 50 nm thickness was formed thereupon
by DC magnetron sputtering technique. By patterning of
ITO film, source electrode 9 and drain electrode 10 were
formed.

[0169] Afterwards, semiconductor active layer 11 was
formed by forming pentacene of 50 nm thickness by evapo-
ration method.

[0170] Further, a patterned epoxy system resin of 5 pm
thickness was formed by a printing method. Interlayer
dielectric 12 was formed in this way.

[0171] And finally, ITO of 100 nm thickness was formed
by DC magnetron sputtering technique. Pixel electrode 13
was formed by performing patterning of 1TO.

[0172] A condition of making each film is shown in table
5

[0173] The semiconductor circuit comprising a substan-
tially transparent thin film transistor and an electric wiring
made of substantially transparent conductive material,
wherein the wiring had an electrical contact connecting to
the thin film transistor, was formed over a color filter while
position adjustment between the semiconductor circuit and
the color filter’s pattern was performed.

[0174] Next, electrode 37 of 50 nm thickness was formed
by evaporation method on a PEN film (Q65 made in Teijin
Corporation: thickness 100 um). Insulating film 2 of 150 nm

TABLE 4
Flow Flow
rate of rate of Working  Input
Ar O, pressure  power
Target [SCCM]  [SCCM] [Pa] W]
Gate electrode and SnO,: 5 wt. % - 10 0.3 0.5 200
auxiliary capacitor In,O4
electrode
Gate insulator SizN, 40 2 0.5 200
Semiconductor active  ZnO 12 0.1 0.5 200
layer
Source and Drain SnO,: 5 wt. % - 10 0.3 0.5 200
electrodes In,03
EXAMPLE 5 thickness comprising Y,O; was formed thereupon by evapo-
[0165] Sectional drawings of an example are shown in ration method. Then, Rib 33 was formed thereupon. In this

FIG. 6 and FIG. 7. FIG. 6 is a partial cross section for
approximately 1 pixel of a reflection type display of an
example of the present invention. FIG. 7 is a section view of
a reflection type display of an example of the present
invention.

way, a space partitioned by rib 33, of which size is same as
the size of thin film transistor 2, is made.

[0175] White color particle 34 negatively charged by the
friction and black particle 35 positively charged by the
friction were put inside the space.
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[0176] And adisplay of example 5 was made by attaching
the PEN film with the space and the particles to the color
filter while position adjustment was performed.

[0177] Therefore, a display comprises a substantially
transparent substrate, a color filter, a semiconductor circuit
including a substantially transparent thin film transistor and
an electric wiring made of a substantially transparent con-
ductive material, wherein the wiring had an electrical con-
tact with the transistor, and a reflection type display element
in this order. In addition, the substantially transparent sub-
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6. A method of manufacturing a structure according to
claim 5, comprising:
preparing the color filter with an overcoat; and
forming the substantially transparent semiconductor cir-
cuit on a surface of the overcoat while position adjust-
ment between the color filter and the semiconductor
circuit is performed.
7. A method of manufacturing a transmission type liquid
crystal display comprising:
preparing the structure by the method according to claim

strate is placed at a front face side of a display. 5; and
TABLE 5
Flow
Flow rate of  rate of =~ Working  Input
Ar 0O, pressure  power
Target [SCCM] [SCCM] [Pa] [W]
Gate electrode and ~ SnO,: 5 wt. % - 10 0.3 0.5 200
auxiliary capacitor  In,Oj3
electrode
Gate insulator SizN, 40 2 0.5 200
Source and Drain SnO,: 5 wt. % - 10 0.3 0.5 200
electrodes In, O3
Pixel electrode SnO,: 5 wt. % - 10 0.2 1.0 50
In,O4

[0178] As shown in examples 3, 4 and 5, a substantially
transparent semiconductor circuit was formed on a substan-
tially transparent substrate, and the members were placed in
front of a reflection type display element.

[0179] Thus, a reflection type display, wherein manufac-
turing cost is low and position adjustment between a color
filter and a semiconductor circuit is easy, can be obtained.
[0180] Based on the above explanation, a person skilled in
art can perform upgrade and modification of the above
mentioned example within the present invention.

What is claimed is:

1. A structure comprising:

a color filter; and

a substantially transparent semiconductor circuit on a
surface of the color filter.

2. A structure according to claim 1, further comprising

an overcoat on the color filter wherein the substantially
transparent semiconductor circuit is on a surface of the
overcoat.

3. A transmission type liquid crystal display comprising:

the structure according to claim 1; and

a transmission type liquid crystal display element on one
side of the substantially transparent semiconductor
circuit, wherein there is no color filter on the one side.

4. A transmission type liquid crystal display comprising:

the structure according to claim 2; and

a transmission type liquid crystal display element on one
side of the substantially transparent semiconductor
circuit, wherein there is no color filter on the one side.

5. A method of manufacturing a structure comprising:

preparing a color filter; and

forming a substantially transparent semiconductor circuit
on a surface of the color filter while position adjustment
between the color filter and the semiconductor circuit is
performed.

forming a transmission type liquid crystal display element
on one side of the substantially transparent semicon-
ductor circuit, wherein there is no color filter on the one
side.
8. A method of manufacturing a transmission type liquid
crystal display comprising:
preparing the structure by the method according to claim
6; and
forming a transmission type liquid crystal display element
on one side of the substantially transparent semicon-
ductor circuit, wherein there is no color filter on the one
side.
9. A reflection type display comprising:
the structure according to claim 1; and
a reflection type display element on one side of the
substantially  transparent semiconductor  circuit,
wherein there is no color filter on the one side.
10. A reflection type display comprising:
the structure according to claim 2; and
a reflection type display element on one side of the
substantially  transparent semiconductor  circuit,
wherein there is no color filter on the one side.
11. A method of manufacturing a reflection type display
comprising;
preparing the structure by the method according to claim
5; and
forming a reflection type display element on one side of
the substantially transparent semiconductor circuit,
wherein there is no color filter on the one side.
12. A method of manufacturing a reflection type display
comprising;
preparing the structure according to claim 6; and
forming a reflection type display element on one side of
the substantially transparent semiconductor circuit,
wherein there is no color filter on the one side.
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