
;e3e n D|X6TnzltJ'J~,~a .~ j   DESCRIPTION  SEMICONDUCTOR DEVICE,
REFLECTION TYPE LIQUID CRYSTAL DISPLAY APPARATUS, AND REFLECTION TYPE
LIQUID CRYSTAL PROJECTOR Technical Field The present invention relates to a
semiconductor device for constituting an active matrix drive portion in a
reflection type liquid crystal display apparatus for active matrix display,
a reflection type liquid crystal display apparatus for active matrix
display, and a reflection type liquid crystal projector using a reflection
type liquid crystal display apparatus for active matrix display. Background
Art As a reflection type liquid crystal display apparatus for active matrix
display, the one shown in Fig. 7 has been considered. The reflection type
liquid crystal display apparatus 9 is comprised, as a whole, of a liquid
crystal layer 33 formed by injecting a liquid crystal between a
semiconductor device portion 50 constituting an active 1     matrix drive
portion and a counter transparent substrate 



32 provided with a counter transparent electrode 31 functioning in common
for each pixel. The semiconductor device portion 50 comprises a
semiconductor substrate (base semiconductor region) 11 such as a silicon
substrate of a first conduction type, for example, P type, on which
switching transistors 13 and signal accumulation capacitors 55 are provided
on the basis of each unit region for constituting a pixel Px. The switching
transistor 13 is configured as a MIS (Metal Insulator Semiconductor) type
or MOS (Metal Oxide Semiconductor) type transistor in which a source region
13S and a drain region 13D of a second conduction type (namely, of N type
where the semiconductor substrate 11 is of P type) are formed on the
semiconductor substrate 11, and a gate electrode 13G formed of polysilicon
or the like is formed on the region between the source region 13S and the
drain region 13D, with a thin insulating layer 12a therebetween which
constitutes a part of an insulating layer 12 formed of silicon dioxide or
the like. The signal accumulation capacitor 55 is configured as a MIS type
or MOS type transistor in which semiconductor regions 55D and 55S of the
same second conduction type as that of the source region 13S and the 2    



drain region 13D of the switching transistor 13 (namely, of N type where
the semiconductor substrate 11 is of P type) are formed on the
semiconductor substrate 11, and an electrode 55G is formed on the region
between the semiconductor regions 55D and 55S, with a thin insulating layer
12b therebetween which constitutes a part of the insulating layer 12. With
an appropriate potential impressed on the semiconductor regions 55D and
55S, a channel 55c is formed at a portion beneath the electrode 55G between
the semiconductor regions 55D and 55S, and a capacitance is formed.
Furthermore, high-concentration bias semiconductor regions 57 of the same
first conduction type as that of the semiconductor substrate 11 (namely, of
P type where the semiconductor substrate 11 is of P type), for impressing a
bias potential such as earth potential on the semiconductor substrate 11,
are formed on the semiconductor substrate 11 on the basis of each unit
region constituting a pixel Px. In addition, on an insulating layer 14
formed on the insulating layer 12, a scan line (scan electrode) 21 is
formed in connection with the gate electrode 13G of the switching
transistor 13, a signal line (signal electrode) 23 is formed in connection
with the source 3  



region 13S of the switching transistor 13, a wiring 25 is formed for
interconnection between the drain region 13D of the switching transistor 13
and the electrode 55G of the signal accumulation capacitor 55, and a bias
electrode 59 is formed in connection with the semiconductor regions 55D and
55S of the signal accumulation capacitor 55 and with the bias semiconductor
region 57. Furthermore, on an insulating layer 16 formed on the insulating
layer 14, a reflection electrode 19 for constituting a pixel electrode is
formed in connection with the wiring 25, i.e., in connection with the drain
region 13D of the switching transistor 13 and the electrode 55G of the
signal accumulation capacitor 55. The reflection type liquid crystal
display apparatus 9 has a structure in which a multiplicity of the scan
lines 21 are arranged in a vertical direction of a display screen, a
multiplicity of the signal lines 23 are arranged in a horizontal direction
of the display screen, and each of the portions at intersections of the
scan lines 21 and the signal lines 23 is constituted as the pixel Px as
above-mentioned. With the bias electrode 59 earthed, an earth potential
impressed on the semiconductor regions 55D and 



4   55S of the signal accumulation capacitor 55 and the bias semiconductor
region 57, and with a predetermined potential impressed on the counter
transparent electrode 31 functioning in common for each pixel, the scan
lines 21 are sequentially selected by a scan line drive circuit, and a
predetermined potential is impressed on the gate electrode 13G of the
switching transistor 13 for the pixel connected to the scan line 21 thus
selected, whereby the switching transistor 13 for the pixel under
consideration is turned ON, and a signal voltage is impressed on the source
region 13S of the switching transistor 13 for the pixel in consideration
through the signal line 23 by a signal line drive circuit, whereby a signal
charge is accumulated in the capacitance of the signal accumulation
capacitor 55 for the pixel under consideration through the drain region 13D
of the switching transistor 13 far the pixel under consideration. The
signal charge thus accumulated is impressed on the reflection electrode 19
for the pixel under consideration, an electric field according to the
signal voltage is impressed between the counter transparent electrode 31
functioning in common for each pixel and the reflection electrode 19 for
the pixel under consideration, and, according to this, the rotatory
polarization of 5   ' 4 



light at the portion of the pixel under consideration is controlled by the
liquid crystal layer 33. Then, the light which is incident on the
reflection type liquid crystal display apparatus 9 from the outside of the
counter transparent substrate 32, is transmitted through the portion of the
pixel under consideration of the liquid crystal layer 33, is reflected by
the reflection electrode 19, is again transmitted through the portion of
the pixel under consideration of the liquid crystal layer 33 and goes out
to the outside of the counter transparent substrate 32 is modulated, and
the light in a predetermined polarization direction is transmitted, whereby
an image is displayed on the reflection type liquid crystal display
apparatus 9. However, in the semiconductor device portion 50 in the
reflection type liquid crystal display apparatus 9 according to the related
art shown in Fig. 7 and described above, the semiconductor regions 55D and
55S constituting the signal accumulation capacitor 55 are of a conduction
type different from that of the semiconductor substrate (base semiconductor
region) 11, i.e., they are of the same conduction type as that of the
source region 13S and the drain region 13D of the switching transistor 13.
Therefore, for separation 6   



between the switching transistor region and the signal accumulation
capacitor region, the distance between the switching transistor region and
the signal accumulation capacitor region, i.e., the distance d between the
drain region 13D of the switching transistor 13 and the semiconductor
region 55D of the signal accumulation capacitor 55 must be large at least
to a certain extent. As a result, the area of the pixel Px is large, and
the number of pixels which can be formed in a predetermined size is small.
In addition, since the semiconductor regions 55D and 55S constituting the
signal accumulation capacitor 55 are of a conduction type different from
that of the semiconductor substrate (base semiconductor region) 11, the
bias semiconductor region 57 of the same conduction type as that of the
semiconductor substrate 11, for impressing a bias potential such as an
earth potential on the semiconductor substrate 11, must be formed on the
semiconductor substrate 11; accordingly, the area of the pixel Px is
enlarged and the number of pixels which can be formed in a predetermined
size is reduced. When the area of the bias semiconductor region 57 is
reduced for minimizing the enlargement of the area of the pixel Px, a bias
potential cannot be stably impressed 7   



on the semiconductor substrate 11, and noise resistance is degraded.
Accordingly, the present invention aims at realizing a reduction in the
area of a pixel without degrading noise resistance. Disclosure of Invention
In accordance with a first aspect of the invention, there is provided a
semiconductor device wherein: a switching transistor and a signal
accumulation capacitor are formed on a base semiconductor region of a first
conduction type on the basis of each unit region for constituting a pixel;
the switching transistor has a configuration in which a source region and a
drain region of a second conduction type are formed on the base
semiconductor region, and a gate electrode is formed on the region between
the source region and the drain region, with an insulating layer
therebetween; the signal accumulation capacitor has a configuration in
which two semiconductor regions of the first conduction type are formed on
the base semiconductor region, and an electrode is formed on the region
between the two semiconductor regions, with an 8   



insulating layer therebetween; and a scan line is formed in connection with
the gate electrode of the switching transistor, a signal line is formed in
connection with the source region of the switching transistor, and a
reflection electrode for constituting a pixel electrode is formed in
connection with the drain region of the switching transistor and the
electrode of the signal accumulation capacitor. In accordance with a second
aspect of the invention, there is provided a semiconductor device wherein:
a switching transistor and a signal accumulation capacitor are formed on a
base semiconductor region of a first conduction type on the basis of each
unit region for constituting a pixel; the switching transistor has a
configuration in which a source region and a drain region of a second
conduction type are formed on the base semiconductor region, and a gate
electrode is formed on the region between the source region and the drain
region, with an insulating layer therebetween; the signal accumulation
capacitor has a configuration in which an electrode is formed on a region,
adjacent to the drain region of the switching transistor, of the base
semiconductor region, with an insulating 9   layer therebetween; and a bias
semiconductor region of the first conduction type connected to the
electrode of the signal accumulation capacitor is formed on the base
semiconductor region, with a bias electrode therebetween, a scan line is
formed in connection with the gate electrode of the switching transistor, a
signal line is formed in connection with the source region of the switching
transistor, and a reflection electrode for constituting a pixel electrode
is formed in connection with the drain region of the switching transistor.
In the semiconductor device according to the first 



aspect of the invention configured as above, the semiconductor region for
constituting the signal accumulation capacitor is of the same conduction
type as that of the base semiconductor region, i.e., of a conduction type
different from that of the source region and the drain region of the
switching transistor. Therefore, for separation between the switching
transistor region and the signal accumulation capacitor region, the
distance between the switching transistor region and the signal
accumulation capacitor region, i.e., the distance between the drain region
of the switching transistor and the semiconductor region on the switching
10   transistor side of the signal accumulation capacitor can be made to be
sufficiently small, whereby the area of the pixel can be reduced, and the
number of pixels which can be formed in a predetermined size can be
enlarged. In this case, the reduction in the area of the pixel can be
realized in the same manner as above also by forming a bias semiconductor
region of the first conduction type on the base semiconductor region,
separately from the semiconductor region for constituting the signal
accumulation capacitor. Since the semiconductor region for constituting the
signal accumulation capacitor is of the same conduction type as that of the
base semiconductor region, when the semiconductor region for constituting
the signal accumulation capacitor is made to serve also as the bias
semiconductor region of the base semiconductor region, the area of the
pixel can be further reduced, and the number of pixels which can be formed
in a predetermined size can be further enlarged. In the semiconductor
device according to the second aspect of the invention configured as above,
the signal accumulation capacitor is constituted by forming the electrode
on the region, adjacent to the drain region of the switching transistor, of
the base semiconductor 11    region, with the insulating layer
therebetween, and a semiconductor region for constituting the signal
accumulation capacitor is not formed on the base semiconductor region
separately from the drain region of the switching transistor. Therefore,
even where the bias semiconductor region is formed on the base
semiconductor region, the area of the pixel can be reduced, and the number
of pixels which can be formed in a predetermined size can be enlarged. In
addition, according to the present invention, there is provided a
reflection type liquid crystal display apparatus wherein a liquid crystal
layer is formed between the above-described semiconductor device and a
counter transparent substrate provided with a counter electrode functioning
in common for each pixel. 



Furthermore, according to the present invention, there is provided a
reflection type liquid crystal projector which comprises the
above-described reflection type liquid crystal display apparatus, and in
which light emitted from a light source is modulated based on a picture
signal by the reflection type liquid crystal display apparatus, and picture
light outputted through the modulation is projected through a projection
lens. 12   Brief Description of Drawings Fig. 1 is a sectional view showing
a first embodiment of a reflection type liquid crystal display apparatus
according to the present invention. Fig. 2 is a sectional view showing a
second embodiment of the reflection type liquid crystal display apparatus
according to the present invention. Fig. 3 is a sectional view showing a
third embodiment of the reflection type liquid crystal display apparatus
according to the present invention. Fig. 4 is a perspective view showing a
general configuration of the reflection type liquid crystal display
apparatus according to the present invention. Fig. 5 is a connection view
showing a circuit configuration of the reflection type liquid crystal
display apparatus according to the present invention. Fig. 6 illustrates an
embodiment of a reflection type liquid crystal projector according to the
present invention. Fig. 7 is a sectional view showing a reflection type
liquid crystal display apparatus according to the 



related art. Best Mode for Carrying Out the Invention 13   [Embodiments of
Semiconductor Device and Reflection Type Liquid Crystal Display Apparatus:
Figs. 1 to 5] <First Embodiment: Fig. 1> Fig. 1 illustrates a first
embodiment of the reflection type liquid crystal display apparatus
according to the present invention which comprises as a semiconductor
device portion a first embodiment of the semiconductor device according to
the present invention. The reflection type liquid crystal display apparatus
1 according to this embodiment has, as a whole, a configuration in which a
liquid crystal layer 33 is formed by injecting a liquid crystal between a
semiconductor device portion 10 for constituting an active matrix drive
portion and a counter transparent substrate 32 provided with a counter
transparent electrode 31 functioning in common for each pixel. The
semiconductor device portion 10 has a configuration in which a switching
transistor 13 and a signal accumulation capacitor 15 are formed on a
semiconductor substrate (base semiconductor region) 11 such as a silicon
substrate of a first conduction type, for example, P type, on the basis of
each unit region for constituting a pixel Px. The switching transistor 13
is constituted as a MIS 14 



`1 type or MOS type transistor in which a source region 13S and a drain
region 13D of a second conduction type (namely, of N type where the
semiconductor substrate 11 is of P type) are formed on the semiconductor
substrate 11, and a gate electrode 13G formed of polysilicon or the like is
formed on the region between the source region 13S and the drain region
13D, with a thin insulating layer 12a therebetween which constitutes a part
of an insulating layer 12 formed of silicon dioxide or the like. The signal
accumulation capacitor 15 is constituted as a MIS type or MOS type
transistor in which highconcentration semiconductor regions 15D and 15S of
the same first conduction type as that of the semiconductor substrate 11
(namely, of P type where the semiconductor substrate 11 is of P type) are
formed on the semiconductor substrate 11, and an electrode 15G is formed on
the region between the semiconductor regions 15D and 15S, with a thin
insulating layer 12b there between which constitutes a part of the
insulating layer 12. With an appropriate potential impressed on the
semiconductor regions 15D and 15S, a channel 15c is formed at a portion
beneath the electrode 15G between the semiconductor regions 15D and 15S,
and a capacitance is formed. 15   .y In this embodiment, further, a
high-concentration bias semiconductor region 17 of the same first
conduction type as that of the semiconductor substrate 11 (namely, of P
type where the semiconductor substrate 11 is of P type), for impressing a
bias potential such as an earth potential on the semiconductor substrate
11, is formed on the semiconductor substrate 11 on the basis of each unit
region for constituting the pixel Px. Besides, on an insulating layer 14
formed on the insulating layer 12, a scan line (scan electrode) 21 is
formed in connection with the gate electrode 13G of the switching
transistor 13, a signal line (signal electrode) 23 is formed in connection
with the source region 13S of the switching transistor 13, a wiring 25 is
formed for interconnection between the drain region 13D of the switching
transistor 13 and the electrode 15G of the signal accumulation capacitor
15, and a bias electrode 27 is formed in connection with the semiconductor
regions 15D and 15S of the signal accumulation capacitor 15 and the bias
semiconductor region 17. Furthermore, on an insulating layer 16 formed on
the insulating layer 14, a reflection electrode 19 for constituting a pixel
electrode is formed in connection with the wiring 25, i.e., in connection
with the drain 16    region 13D of the switching transistor 13 and the
electrode 15G of the signal accumulation capacitor 15. As shown in Fig. 4,
the reflection type liquid crystal display apparatus 1 has a configuration
in which a multiplicity of scan lines 21 are arranged in a vertical
direction of a display screen, a multiplicity of signal lines 23 are
arranged in a horizontal direction of the display screen, and the portion
of each of the intersections of the scan lines 21 and the signal lines 23
is constituted as a pixel Px as above-described. As shown in Fig. 5, a
drive circuit is so constituted that with the bias electrodes 27 earthed,
with the earth potential impressed on the semiconductor regions 15D and 15S
of the signal accumulation capacitors 15 and the bias semiconductor regions
17, and with a predetermined potential impressed on the counter transparent
electrode 31 functioning in common for each pixel, the scan lines 21 are
sequentially selected by a scan line drive circuit, and a predetermined
potential is impressed on the gate electrode 13G of the switching
transistor 13 for the pixel connected to the scan line 21 thus selected,
whereby the switching transistor 13 for the pixel under consideration is
turned ON, and a signal voltage is impressed on the source region 13S of
the 17 



1 switching transistor 13 for the pixel under consideration through the
signal line 23 by a signal line drive circuit, whereby a signal charge is
accumulated in the capacitance of the signal accumulation capacitor 15 for
the pixel under consideration through the drain region 13D of the switching
transistor 13 for the pixel under consideration. The signal charge thus
accumulated is impressed on the reflection electrode 19 for the pixel under
consideration, and an electric field according to the signal voltage is
impressed between the counter transparent electrode 31 functioning in
common for each pixel and the reflection electrode 19 for the pixel under
consideration. According to this, the rotatory polarization state of the
liquid crystal at the portion of the pixel under consideration having a
liquid crystal capacity Cx of the liquid crystal layer 33 is controlled,
and the light which is incident on the reflection type liquid crystal
display apparatus 1 from the outside of the counter transparent substrate
32, is transmitted , through the portion of the pixel under consideration
of the liquid crystal layer 33, is reflected by the reflection electrode
19, is again transmitted through the portion of the pixel under
consideration of the liquid crystal layer 33 and goes out to the outside of
the 18   counter transparent substrate 32 is modulated, and the light in a
predetermined polarization direction is outputted, whereby an image is
displayed on the reflection type liquid crystal display apparatus 1. In the
reflection type liquid crystal display apparatus 1 and the semiconductor
device portion 10 according to the embodiment shown in Fig. 1, the
semiconductor regions 15D and 15S for constituting the signal accumulation
capacitor 15 are of the same conduction type as that of the semiconductor
substrate (base semiconductor region) 11, i.e., of the conduction type
different from that of the source region 13S and the drain region 13D of
the switching transistor 13. Therefore, for separation between the
switching transistor region and the signal accumulation capacitor region,
the distance between the switching transistor region and the signal
accumulation capacitor region, i.e., the distance d between the drain
region 13D of the switching transistor 13 and the semiconductor region 15D_
of the signal accumulation capacitor 15 can be made to be sufficiently
small, whereby the area of the pixel Px can be reduced, and the number of
pixels which can be formed in a predetermined size can be enlarged.
Moreover, not only the bias semiconductor region 17 19   but also the
semiconductor regions 15D and 15S for constituting the signal accumulation
capacitors 15 are used as the regions for impressing the bias potential on
the semiconductor substrate 11: accordingly, the bias potential is stably
impressed on the semiconductor substrate 11, and noise resistance is
enhanced. Incidentally, a bias potential different from the earth potential
may be impressed on the semiconductor regions 15D and 15S of the signal
accumulation capacitor 15 and the bias semiconductor region 17. Besides, on
the contrary to the embodiment shown in Fig. 1, the semiconductor substrate
(base semiconductor region) 11, the semiconductor regions 15D and 15S of
the signal accumulation capacitor 15 and the bias semiconductor region 17
may be of N type, while the source region 13S and the drain region 13D of
the switching transistor 13 may be of P type. Furthermore, instead of using
the semiconductor substrate directly as the base semiconductor region and
forming the source region and the drain region of the switching transistor,
the semiconductor regions for constituting the signal accumulation
capacitor, and the bias semiconductor region in the base semiconductor
region, a configuration may be adopted in which, for 20   



example, a base semiconductor region of P type is formed on a semiconductor
substrate of N type, and a source region and a drain region of N type for
constituting the switching transistor, a semiconductor region of P type for
constituting the signal accumulation capacitor, and a bias semiconductor
region of P type are formed on the base semiconductor region of the P type.
<Second Embodiment: Fig. 2> Fig. 2 illustrates a second embodiment of the
reflection type liquid crystal display apparatus according to the present
invention which comprises as a semiconductor device portion a second
embodiment of the semiconductor device according to the present invention.
In this embodiment, in the case of forming the switching transistor 13 and
the signal accumulation capacitor 15 on the semiconductor substrate (base
semiconductor region) 11 as in the embodiment shown in Fig. 1, a bias
semiconductor region is not formed on the semiconductor substrate 11
separately from the high concentration semiconductor regions 15D and 15S of
the same conduction type as that of the semiconductor substrate 11 for
constituting 'the signal accumulation capacitor 15, and, instead, the
semiconductor regions 15D and 15S for constituting the signal accumulation
21   



capacitor 15 are made to serve also as the bias semiconductor region for
impressing the bias potential on the semiconductor substrate 11. Besides, a
bias electrode 27 is formed on the insulating layer 14 in the state of
being connected to the semiconductor regions 15D and 15S, and the bias
electrode 27 is connected to a bias potential point such as an earth
potential point, whereby a bias potential such as the earth potential is
impressed on the semiconductor regions 15D and 15S. The other aspects are
the same as in the embodiment shown in Fig. 1. Therefore, in the embodiment
shown in Fig. 2, like in the embodiment shown in Fig. 1, for separation
between the switching transistor region and the signal accumulation
capacitor region, the distance between the switching transistor region and
the signal accumulation capacitor region, i.e., the distance between the
drain region 13D of the switching transistor 13 and the semiconductor
region 15D of the signal accumulation capacitor 15 can be made to be
sufficiently small. In addition, the portion for forming the bias
semiconductor region 17 in the embodiment shown in Fig. 1 can be cut from
the pixel region. Therefore, as compared with the embodiment shown in Fig.
1, the area of the pixel Px can 22   be further reduced, and the number of
pixels which can be formed in a predetermined size can be further enlarged.
Moreover, the area of the pixel Px can be made to 



be sufficiently small, even without reducing the area of the semiconductor
regions 15D and 15S of the signal accumulation capacitor 15 serving also as
the bias semiconductor region. As a result, the bias potential is stably
impressed on the semiconductor substrate 11, and noise resistance is
enhanced. Incidentally, on the contrary to the embodiment shown in Fig. 2,
the semiconductor substrate (base semiconductor region) 11 and the
semiconductor regions 15D and 15S of the signal accumulation capacitor 15
may be of N type, while the source region 13S and the drain region 13D of
the switching transistor 13 may be of P type. Moreover, instead of using
the semiconductor substrate directly as the base semiconductor region and
forming the source region and the drain region of the switching transistor
and the semiconductor regions for constituting the signal accumulation
capacitors in the base semiconductor region, a configuration may be adopted
in which, for example, a base semiconductor region of P type is formed on a
semiconductor substrate of N type, 23   and a source region and a drain
region of N type for constituting the switching transistor and
semiconductor regions of P type for constituting the signal accumulation
capacitor are formed on the base semiconductor region of the P type. <Third
Embodiment: Fig. 3> 



Fig. 3 illustrates a third embodiment of the reflection type liquid crystal
display apparatus according to the present invention which comprises as a
semiconductor device portion a third embodiment of the semiconductor device
according to the present invention. In this embodiment, the switching
transistor 13 is configured in the same manner as those in the embodiments
shown in Figs. 1 and 2. However, unlike in the embodiments shown in Figs. 1
and 2, the signal accumulation capacitor 15 has a configuration in which an
electrode 15G is formed on a region, adjacent to the drain region 13D of
the switching transistor 13, of the semiconductor substrate (base
semiconductor region) 11, with a thin insulating layer 12b therebetween
which constitutes a part of the insulating layer 12. With an appropriate
potential impressed on the electrode 15G, a channel 15c is formed at a
portion beneath the electrode 15G adjacent to the drain region 13D, and a
capacitance 24   is formed. In this embodiment, further, a
high-concentration bias semiconductor region 17 of the same first
conduction type as that of the semiconductor substrate 11 (namely, of P
type where the semiconductor substrate 11 is of P type), for impressing a
bias potential such as the earth 



potential on the semiconductor substrate 11, is formed on the semiconductor
substrate 11 on the basis of each unit region for constituting a pixel Px.
Besides, on an insulating layer 14 formed on the insulating layer 12, a
scan line 21 is formed in connection with the gate electrode 13G of the
switching transistor 13, a signal line 23 is formed in connection with the
source region 13S of the switching transistor 13, and a bias electrode 27
is formed in connection with the electrode 15G of the signal accumulation
capacitor 15 and the bias semiconductor region 17. On an insulating layer
16 formed on the insulating layer 14, a reflection electrode 19 for
constituting a pixel electrode is formed in connection with the drain
region 13D of the switching transistor 13. A drive circuit is so
constituted that, as shown in Fig. 5, with the bias electrode 27 earthed,
with the earth potential impressed on the electrode 15G of the 25   signal
accumulation capacitor 15 and the bias semiconductor region 17, and with a
predetermined potential impressed on the counter transparent electrode 31
functioning in common for each pixel, the scan lines 21 are sequentially
selected by a scan line drive circuit, and a predetermined potential is
impressed on the gate 



electrode 13G of the switching transistor 13 for the pixel connected to the
scan line 21 thus selected, whereby the switching transistor 13 for the
pixel under consideration is turned ON, and a signal voltage is impressed
on the source region 13S of the switching transistor 13 for the pixel under
consideration through a signal line 23 by a signal line drive circuit,
whereby a signal charge is accumulated in the capacitance of the signal
accumulation capacitor 15 for the pixel under consideration through the
drain region 13D of the switching transistor 13 for the pixel under
consideration. The signal charge thus accumulated is impressed on the.
reflection electrode 19 for the pixel under consideration, whereby an image
is displayed on the reflection type liquid crystal display apparatus 1, in
the same manner as in the embodiments shown in Figs. 1 and 2. In the
reflection type liquid crystal display 26   apparatus 1 and the
semiconductor device portion 10 according to the embodiment shown in Fig. 3
constituted as above-described, a semiconductor region for constituting the
signal accumulation capacitor 15 is not formed on the semiconductor
substrate 11 separately from the drain region 13D of the switching
transistor 13. Therefore, even though the bias semiconductor region 17 is
formed on the semiconductor substrate 11, the area of the pixel Px can be
reduced, and the number of pixels 



which can be formed in a predetermined size can be enlarged. Incidentally,
a bias potential different from the earth potential may be impressed on the
electrode 15G of the signal accumulation capacitor 15 and the bias
semiconductor region 17. In addition, bias potentials different from each
other may be impressed respectively on the electrode 15G and the bias
semiconductor region 17. Besides, on the contrary to the embodiment shown
in Fig. 3, the semiconductor substrate (base semiconductor region) 11 and
the bias semiconductor region 17 may be of N type, while the source region
13S and the drain region 13D of the switching transistor 13 may be of P
type. Furthermore, instead of using the semiconductor substrate directly as
the base semiconductor region and 27   forming the source region and the
drain region of the switching transistor and the bias semiconductor region
in the base semiconductor region, a configuration may be adopted in which,
for example, a base semiconductor region of P type is formed on a
semiconductor substrate of N type, and a source region and a drain region
of N type for constituting the switching transistor and a bias
semiconductor region of P type are formed on the base semiconductor region
of the P type. 



[Embodiment of Reflection Type Liquid Crystal Projector: Fig. 6] The
reflection type liquid crystal display apparatus according to the present
invention, constituted as those in the above-described embodiments, can be
used, for example, for a reflection type liquid crystal projector
(projection type display apparatus). Fig. 6 illustrates an embodiment of
the reflection type liquid crystal projector according to the present
invention,- using the reflection type liquid crystal display apparatus
according to the present invention. In the reflection type liquid crystal
projector 2 according to this embodiment, non-polarized white light as
parallel rays having a uniform intensity distribution in a predetermined
region on a plane orthogonal to the 28   center of light beam is emitted
from an illumination unit 3 comprising a white light source therein. The
light beam thus emitted is incident on a polarized light beam splitter 4,
where it is split into a light beam of S polarized light reflected by the
polarized light beam splitter 4, and a light beam of P polarized light
transmitted through the polarized light beam splitter 4. The light beam of
S polarized light reflected by the polarized light beam splitter 4 is
incident on a red reflector 5, where red light in the light beam of S
polarized light is reflected by the red reflector 5, whereas green light
and blue light are 



transmitted through the red reflector 5. Further, the green light and blue
light transmitted through the red reflector 5 are incident on a blue
reflector 6, where the blue light is reflected by the blue reflector 6,
whereas the green light is transmitted through the blue reflector 6. Then,
.the red light reflected by the red reflector 5 is incident on a reflection
type liquid crystal display apparatus 1R for red, the green light
transmitted through the blue reflector 6 is incident on a reflection type
liquid crystal display apparatus 1G for green, and the blue light reflected
by the blue reflector 6 is incident 29   T on a reflection type liquid
crystal display apparatus 1B for blue. The reflection type liquid crystal
display apparatuses 1R, 1G, and 1B are each a reflection type liquid
crystal display apparatus according to the present invention, which is
constituted as in the embodiment shown in Fig. 1, Fig. 2 or Fig. 3, and in
which image data are written by red, green, and blue picture signals (color
signals), respectively. The red light incident on the reflection type
liquid crystal display apparatus 1R, the green light incident on the
reflection type liquid crystal display apparatus 1G, and the blue light
incident on the reflection type liquid crystal display apparatus 1B are
modulated respectively by the reflection type liquid crystal display
apparatuses 1R, 1G, and 1B based on the picture signals, are then
reflected, and again combined with each other by the red reflector 5 and
the blue reflector 6. Of, the modulated red, green, and blue light beams
thus re-combined, the P polarized light component is transmitted through
the polarized light beam splitter 4 as image light, which is enlargedly
projected on a screen 8 by a projection lens 7. In the reflection type
liquid crystal projector 2 30   i according to this embodiment, the area of
each pixel in 



the reflection type liquid crystal display apparatuses 1R, 1G, and 1B can
be reduced, and the number of pixels which can be formed in a predetermined
size can be enlarged, as described above. Therefore, where the reflection
type liquid crystal display apparatuses 1R, 1G, and 1B are manufactured in
a predetermined size, the number of the pixels in the reflection type
liquid crystal display apparatuses 1R, 1G, and 1B can be enlarged, and a
high resolution image can be projected on the screen 8. On the other hand,
where the reflection type liquid crystal display apparatuses 1R, 1G, and 1B
each comprise a predetermined number of pixels, the size of the reflection
type liquid crystal display apparatuses 1R, 1G, and 1B can be reduced, and,
hence, the size of the reflection type liquid crystal projector 2 can be
reduced. Incidentally, the reflection type liquid crystal projector
according to the present invention is not limited to the one shown in the
figure. It suffices for the reflection type liquid crystal projector to
comprise an illumination optical system for emitting the light from a white
light source in the form of a light beam having a uniform intensity
distribution in a predetermined region on a plane orthogonal to the center
31    



of the light beam, a decomposing optical system for splitting the thus
emitted light beam into a plurality of color light beams such as red, green
and blue light beams, reflection type liquid crystal display apparatuses
according to the present invention on which the thus split color light
beams are respectively incident, a combining optical system for combining
color image light beams emitted from the reflection type liquid crystal
display apparatuses for the colors, and a projection optical system for
projecting the combined image light on a screen. Besides, the reflection
type liquid crystal projector may be constituted by use of a single-plate
reflection type liquid crystal display apparatus, in place of the
decomposing optical system and the combining optical system. Furthermore, a
back projection type may be constituted, instead of the front projection
type as in the embodiment shown in Fig. 6. As has been described above,
according to the present invention, it .is possible to realize a reduction
in the area of each pixel without degrading noise resistance. 32   CLAIMS
1. A semiconductor device comprising a switching transistor and a signal
accumulation capacitor on a base semiconductor region of a first conduction
type on the basis of each unit region for constituting a pixel, wherein
said switching transistor has a configuration comprises a drain region and
a source region connected to a signal line, both of which are of a second
conduction 



type and are formed on said base semiconductor region, and a gate electrode
formed on a region between said source region and said drain region, with
an insulating layer therebetween, and connected to a scan line; said signal
accumulation capacitor comprises two semiconductor regions of said first
conduction type formed on said base semiconductor region, and an electrode
formed on a region between said two semiconductor regions, with an
insulating layer therebetween; and a reflection electrode for constituting
a pixel electrode is formed in connection with said drain region of said
switching transistor and said electrode of said signal accumulation
capacitor. 2. A semiconductor device as set forth in claim 1, 33   wherein
a bias semiconductor region of said first conduction type is formed on said
base semiconductor region, separately from said semiconductor regions
constituting said signal accumulation capacitor. 3. A semiconductor device
as set forth in claim 1, wherein said semiconductor regions constituting
said signal accumulation capacitor are connected to a bias electrode, and
serve also as a bias semiconductor region of said base semiconductor
region. 4. A semiconductor device comprising a switching transistor and a
signal accumulation capacitor on a base semiconductor region of a first
conduction type on the basis of each unit region for constituting a pixel,
wherein said switching transistor comprises a drain region and a source
region connected to a signal line, both of which are of a second conduction
type and formed on said base semiconductor region, and a gate electrode
formed on a region between said source region and said drain region, with
an insulating layer therebetween, and connected to a scan line; said signal
accumulation capacitor comprises an 



34    electrode formed on a region, adjacent to said drain region of said
switching transistor, of said base semiconductor region, with an insulating
layer therebetween; and a bias semiconductor region of said first
conduction type is formed on said base semiconductor region in the state of
being connected to said electrode of said signal accumulation capacitor
through a bias electrode, and a reflection electrode for constituting a
pixel electrode is formed in connection with said drain region of said
switching transistor. 5. A reflection type liquid crystal display apparatus
comprising a liquid crystal layer formed between a surface provided with
said reflection electrode of a semiconductor device as set forth in any of
claims 1 to 4, and a surface, provided with a counter transparent electrode
functioning in common for each pixel, of a counter transparent substrate
disposed opposite to said semiconductor device. 6. A reflection type liquid
crystal projector comprising a reflection type liquid crystal display
apparatus as set forth in claim 5, wherein light emitted from a light
source is modulated based on a picture signal by said reflection type
liquid crystal display 35   apparatus, and the light outputted through the
modulation is projected through a projection lens. 36
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