;e3e n D X6TnzltJ'J~, ~a .~ | DESCRI PTI ON  SEM CONDUCTOR DEVI%E, R
REFLECTI ON TYPE LI QUI D CRYSTAL DI SPLAY APPARATUS, AND REFLECTPOR*YPE

“.LI QUI D CRYSTAL PRQIECTOR Technical Field The present invention relates to a
sem conductor device for constituting an active matrix drive portion in a

reflection type liquid crystal display apparatus for actlwm pl ay,
a reflection type liquid crystal display apparatus for act lmmwm mmu Mm

display, and a reflection type liquid crystal projector using,g.tgflection
type liquid crystal display apparatus for active matrix dlsplay Background

G splay. the one shownin Fig, 7 HHECGRERTEONS) def oa. atTEZ ] @ﬁ\ﬁm\m m]?t :

liquid crystal display apparatus 9 is conprised, as a mhol
crystal layer 33 forned by injecting a liquid crystal betmeen o002
sem conduct or deV|cetportion 50 constituting an ac 1 matrix drive

portion andEICANRUGTRR HiSpHrientRE WG T HN 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 ligquid 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 -



32 provided with a counter transparent electrode 31 functioning in comon
for each pixel. The sem conduct or device portion 50 conprises a

.sem conduct or substrate (base sem conductor region) 11 such as a silicon
substrate of a first conduction type, for exanple, P type, on which
switching transistors 13 and signal accunul ati on capacitors 55 are provided
on the basis of each unit region for constituting a pixel Px. The sw tching
transistor 13 is configured as a MS (Metal |nsulator Sem conductor) type
or MOS (Metal Oxide Sem conductor) type transistor in which a source region

13S and a drain region 13D of a s%gond conducti on Hége (nanely, of N type
where the SEHIESHARNS RSP A 2 i PHILE tYRASRR 4 or tethe

sem conduct or substrate 11, and a gate el ectrode 13G forned of polysilicon
or the |ikeé4 PEVHASE sHtthed QPP D RPN 5 RFREC ¥ ohl 13S and t he
drain region 13D, with a thin insulating |ayer 12a therebetween which
consti t ut e PerAnigtg g iGIMan i Fry | Rxgby med of silicon dioxide or
the |ike. The signal accumulation capacitor 55 is configured as a MS type
or MOS type transT&eosemicahidglstoenidesidec Por tiegi s BEP e H5S of t he
sanme second conduction type as that of the source region 13S and the 2

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

135S 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

135 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 558 of the same second

conduction type as that of the source region 13S and the



“drain region 13D of the switching transistor 13 (nanely, of N type where

t he sem conductor substrate 11 is of P type) are forned on the

.sem conductor substrate 11, and an el ectrode 55G is forned on the region
bet ween the sem conductor regions 55D and 55S, with a thin insulating |ayer
12b t herebetween which constitutes a part of the insulating |layer 12. Wth
an appropriate potential inpressed on the sem conductor regions 55D and
55S, a channel 55c is forned at a portion beneath the el ectrode 55G bet ween
t he sem conduct or regions 55D and 55S, and a capacitance is forned.

Furt hernore, high-cqncentration blas con uct or, 7 of the same
first cond@E@ﬂGanﬁBQnag%FhQF 5@%ﬂﬁ¥ %ﬁ%%ﬂ&gt %ﬂF%%mnely of
P type where the sem conductor substrate 11 is of P type), for_inpressing a

bi as pot entifall $YP® Hegg (thep GEEHSCRAUGT Ath S WRSH TR RIUL: ofS RibKrate 11,
are formed on the sem conductor substrate 11 on the basis of each unit

regi on condviPelt iafg £ogimesl opx then semdiqdrshictor frbhsisiate iy andr 14
formed on the insulating layer 12, a scan line (scan electrode) 21 is
formed i n eonsdeCtaeds HG He Jatrmesl aut ridue Ke3@ @t hdfevesi tidig ng
transistor 13, a signal line (signal electrode) 23 is formed in connection
with the seemiechductor regions 55D and 558, 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 558, 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



“region 13S of the switching transistor 13, a wiring 25 is forned for

i nterconnecti on between the drain region 13D of the switching transistor 13

' ,and the el ectrode 55G of the signal accunul ation capacitor 55, and a bias

el ectrode 59 is fornmed in connection with the sem conductor regions 55D and
55S of the signal accumul ation capacitor 55 and with the bias sem conduct or
region 57. Furthernore, on an insulating |ayer 16 fornmed on the insulating
| ayer 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
regi on 13D of the swtchi transistor 13 and the el ectrode, 55G of, t he
signal accﬁﬁﬁ%ﬁqdHﬂ%éﬁgéﬂ%bFW%%Chﬂﬂgr%ﬁ§Q§ﬁ§§ﬁft%éﬁaqi%ﬁﬁ%PQﬂ taf

di splay apparatus 9 has a structure in which a nultiplicity of the scan

lines 21 ar®TMShnfRy IH S SRIM T oNiReisoh tdie LTI s8I ekl a

mul tiplicity of the signal lines 23 are arranged in a horizontal direction
of the di sftfayrhrasertc daEnTfste bbrandnhatelegeradrtIonsehf the
scan lines 21 and the signal lines 23 is constituted as the pixel Px as

above- nent itdreedioNakh admunl et idrearalsl B9 &t ] arbieasth potenti al
i npressed on the sem conductor regions 55D and
electrode 59 is formed in connection with the

semiconductor regions 55D and 555 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 sighal accumnul ati on capacitor 55 and the bias sem conduct or
region 57, and with a predeterm ned potential inpressed 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
predeterm ned potential is inpressed on the gate electrode 13G of the
swtching transistor 13 for the pixel connected to the scan line 21 thus
sel ect ed, whereby the switching transistor 13 for the pixel under
consideration is turned ON, and a signal voltage is inpressed on the source

regi on 13S é§t|1 switching transistor, 13 for the pixel in consjderation
t hr ough thé50 dﬁgltq?rﬁﬁqﬁéﬁnﬂ%ﬁ%m Wl??n%aEﬁ?%Epgiggu??? Wherkb3Sa signal
charge is accunmul ated in the capacitance of the signal accunulation
capacit or SPREFORGC R eFeGHeferd tordide¥ hEh oh PHESeERTTRRSdr ai n regi on 13D
of the switching transistor 13 far the pixel under consideration. The
si gnal charRetemusahchupreated or therecurbebnt rarsparertt fbackreder ode 19
for the pixel under consideration, an electric field according to the
si gnal vol t3yefunct hpribsgeth betwmen fhe eachteixelantparengnelegesode 31
functioning in comon for each pixel and the reflection electrode 19 for
t he pi xel Wwidezreossgdentiabhy ardecaedobyi rg saart hiisje tdeiveotaiocyit,
pol ari zation of 5 "4
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 for 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



“li‘ght at the portion of the pixel under consideration is controlled by.the
liquid crystal |ayer 33. Then, the light which is incident on the
-reflection type liquid crystal display apparatus 9 fromthe outside of the
counter transparent substrate 32, is transmtted through the portion of the
pi xel under consideration of the liquid crystal layer 33, is reflected by
the reflection electrode 19, is again transmtted through the portion of

t he pi xel under consideration of the liquid crystal |ayer 33 and goes out
to the outside of the counter transparent substrate 32 is nodul ated, and

an i mage. | 3 DIy el P Tiie Pe T by bE Tt U IaT Ry
e ot i on GYPEGY A Lyt ol L G pl Ghp S AV 55 Secaitiing 8 ¢ he rel at ed
art shown in Fig. 7 and described above, the_ sem conductor_ regi ons 55D and
55S const i titdhig WHes | ghalnakdeniul i i e cephkeebionstwpe bidaidonduction
type different fromthat of the sem conductor substrate (base sem conductor
regi on) 11,crystal idiggplay apparatean® Corriuche oputgpee agfthlae of the
source region 13S and the drain region 13D of the switching transistor 13.
Ther ef ore, domtsepdrnspatent 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



"between the switching transistor region and the signal accunul ation

capaci tor region, the distance between the switching transistor region and

-t he signal accunul ati on capacitor region, i.e., the distance d between the

drain region 13D of the switching transistor 13 and the sem conduct or

regi on 55D of the signal accunul ation capacitor 55 nust be | arge at | east

to a certain extent. As a result, the area of the pixel Px is |arge, and

t he nunber of pixels which can be forned in a predeterm ned size is small.

In addition, since the sem conductor regions 55D and 55S constituting the

si gnal acc tqr, 55 are of a conduction %yge different from
rthe

mul ati on .capacij
that of thESHRATORdIDH ¢ TP HEEE S ent ForRE gto21i1, the
bi as sem conductor region 57 of the same conduction type as that of the
seni conductdiCWibistride capadoy iRt ngthe ibst peteebye’uchras an
earth potential on the sem conductor substrate 11, nust be forned on the
sem conducttisHbiNgG diransistyee ored iy yand Heherehonal t aecynwbat pRnj s
enl arged and the nunber of pixels which can be fornmed in a predeterm ned
size is rediapEtitWrerediony eb. @f, ttee bibstaree cdndeicween r elgé odraini s
reduced for mnimzing the enlargenent of the area of the pixel Px, a bias
potenti al caewicin HSBSBtabltthe npresslerthg 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



“on the sem conductor substrate 11, and noi se resistance is degraded.
Accordingly, the present invention ains at realizing a reduction in the

“.area of a pixel wthout degradi ng noise resistance. Disclosure of Invention

In accordance with a first aspect of the invention, there is provided a

sem conductor device wherein: a swtching transistor and a signa

accunul ation capacitor are formed on a base sem conductor 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 qf a second conductign type ar.e forped on the base
seni conduct®dt egisoerTlCaPﬁ}?CL’é: Al esugﬁséccqﬁoedzl]i’s q‘rbcrer%%l%% lfef‘l%l%ﬁﬁ%‘ﬁ bet ween
t he source reqj the drain region, with an insulating |ayer

Ona@fd
t her ebet wedr® 498Fad8§hal accunul ation capacitor has a configuration in

whi ch two sem conductor regions of the first conduction type are formed on
t he base seni condBE€erdiagiyn, thgdPaRsenEciryEELion GdMmsd adn t he regi on

bet ween the two semi conductor regions, with an 8
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



“insulating |layer therebetween; and a scan line is formed in connection with
the gate electrode of the switching transistor, a signal line is forned in

“.connection with the source region of the switching transistor, and a

reflection electrode for constituting a pixel electrode is forned in
connection with the drain region of the switching transistor and the

el ectrode of the signal accumul ation capacitor. In accordance with a second
aspect of the invention, there is provided a seni conductor device wherein:
a switching transistor and a signal accumul ati on capacitor are fornmed on a
base sem cqnduct or, regi on of a first conductjon type on the basis of each
unit regi od ¥ ARG iARS I FRETB&H Y He W t ching transi stor has a
configuration in which a_source region and a drain region of a second
conduction type aPeSF8PnednEnithdoBHsE 48 FEHREGELOR Wdghoktheaddts gate

el ectrode is formed on the regi on between the source region and the drain
regi on, wi tHegtnagsuioh ithe |sidrching dganvidetonhe Sigmal ddngnil st i on
capacitor has a configuration in which an electrode is forned on a region,
adj acent t catredriai careganiaf Wit silid dounrd rasict oof e t he base

sem conductor region, with an insulating 9 | ayer therebetween; and a bias
sem conductsori tradginmn tfartdiestfor,stamdnd ucd f lorct e elsotecdds far t he

el ectrode of the signal accunul ation capacitor is formed on the base

sen conductaangtagiuingMd pixkdll asl atenddodis themirteeronmedstiash | i ne i s
formed in connection with the gate el ectrode of the switching transistor, a

signal |ineriith ftordmeikdih casgiest ion whd hswihectsioly aerdredi sibofaddiectsa t chi ng
transistor, and a reflection electrode for constituting a pixel electrode

is fornmed id) LAHWRE i Md Ns 1d¥ea Oraddudi e o1 Pfc ddie-sw t ching transi stor.
In the sem conductor device according to the first
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



“aspect of the invention configured as above, the sem conductor region for
constituting the signal accumul ation capacitor is of the sane conduction

‘-type as that of the base sem conductor region, i.e., of a conduction type

different fromthat of the source region and the drain region of the
switching transistor. Therefore, for separation between the sw tching
transi stor region and the signal accumul ati on capacitor region, the

di stance between the switching transistor region and the signal
accurnul ati on capacitor region, i.e., the distance between the drain region
of the switching transistor and the sem conductor region on the swtching
10  transi@YT sthRrepetwReRi (#3¢ accunul ati on capacitor can be made to be
sufficiently small, whereby the area of the pixel can be reduced, and the
number of pixel s whitdiR S HFBETHURP T Fagired dihf ndldr st Rondicbion
enlarged. In this case, the reduction in the area of the pixel can be
real i zed i EYPR GRRREGEEMero athabelectrede byt f bhei aggaabi as semni conduct or
region of the first conduction type on the base sem conductor region,
separ at el y deaumuhret sem capaitctor tegfommédrononkei baseng t he signal
accurnul ati on capacitor. Since the sem conductor region for constituting the
si ghal accuwemhiéormducapactéoions withhe ishae ebaducdbtenthypebaswebal of the
base sem conductor region, when the sem conductor region for constituting

t he signal acseuml Bin®ON £apeehé®r ih Scomiect Dosenvenatre gstkhe bias

sem conductor region of the base sem conductor region, the area of the

pi xel can heldattd@s sedueedswinénihg PHIReL s0brpi Xeksgmhichiganibe formed

in a predeterm ned size can be further enlarged. In the sem conduct or

devi ce accofshihuy ton tdeniseconsh aspesttRE §88rt8veaLign centhgured as above,
t he signal accunul ati on capacitor is constituted by formng the el ectrode

on the T ediop: Sl ACCRtado1 406 Irha & epkeneotsbhieosuLehhBdrbransi stor, of
the base sem conductor 11 region, Wt t%e |nsufat|ng ayer

L her ebet weall, Ak & e £9DENE! 0Ly Leolon. 00 eonRLLt UL DE-bhE, sl gnal
accunul ati on capacitor®is not Tormed on The” base senm conductor regi on
separately fr t.he drain region of the switchin ransistor. Therefore,
even wheua&%éyqﬁ%% Sem'ton %?%roﬁeb?%nSV§£?%? d£5ﬁnﬁﬁ§ Base

sem conduct or region, .the area of the pjxel can be reduced, .and_t he nunber
of pixels which odn b GEREY U&t&rep S EF ST AP et Hrged. 1n
addi tion, accordiqggto the present invention, there is provided a

reflection 3SRREY iEP%r&%?%WtH?%p?%%féﬁﬁé?%t%% dRererntheliquid crysta

| ayer is fornmed between the above-described sem conductor device and a
count er tr aHEPERALSHDE t FRIEODr BOF dedn &k ¢ hubirgukher sépeatr ode functi oni ng

in comon for each pixel. . '
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



"Furthernore, according to the present invention, there is provided a
reflection type liquid crystal projector which conprises the

* .above-described reflection type liquid crystal display apparatus, and in

which light emtted froma light source is nodul ated based on a picture
signal by the reflection type liquid crystal display apparatus, and picture
| i ght outputted through the nodulation is projected through a projection
| ens. 12 Brief Description of Drawings Fig. 1 is a sectional view show ng
a first enbodi nent of a reflection type l'iquid crystal display apparatus

according to the present. invention., Fi 21s sectional view showi ng a
second enb&ﬁQRﬁﬁJ) I 1§ & eﬁﬁ?(ﬁﬁq ??%Nmﬁh%ﬁﬁgTa?aB?ng%§ SPPar at us
according to the present inventjon. is a sectional view showi ng a

third enbodSEHIOIE Re r%‘?ﬁ%’c‘ﬂ%}hth{/p%mﬂhw Whersky afhei 3peaychpphtat us
according to the present invention. Fig. 4 is a perspective view show ng a
general coffi¥fl faPOIredcedf |ard i ghe typeber qof dExgbe avhiirspray
apparatus according to the present invention. Fig. 5 is a connection view
showi ng a die digamedbrifn qurrrédetefminmed reitectionoe yprlérgadd cryst al
di spl ay apparatus according to the present invention. Fig. 6 illustrates an
enbodi ment of a réhl ettisorcatsype thequiediwrtyistralirpridjee@mya acfcarlke ng to t he
present invention. Fig. 7 is a sectional view showing a reflection type
liquid crydisteldics aye appsl btetd hecolieli figné ondieer 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



"related art. Best Mode for Carrying Qut the Invention 13 [ Enbodi nents of
Sem conductor Device and Reflection Type Liquid Crystal Display Apparatus:

"-Figs. 1 to 5] <First Enbodiment: Fig. 1> Fig. 1 illustrates a first

enbodi ment of the reflection type liquid crystal display apparatus
according to the present invention which conprises as a sem conduct or
device portion a first enbodi nent of the sem conductor device according to
the present invention. The reflection type liquid crystal display apparatus
1 according to this enbodi nent has, as a whole, a configuration in which a

liquid crystal, |l ayer, 33 is forned by injecting a liquid crystal between a
seniconduct%ﬁg%ﬁﬂﬁ(ﬂ%éﬁﬂ?q%nﬁqu%?ﬁghﬁiiﬁY?{n%hﬁf%@é%ﬁ??%e AEr#Ex drive
portion and a counter transparent substrate 32 provided with a counter
t r anspar entSTHRNMGHES FRHQR R P COMS bR ofh@athoprkel . The
sem conductor device portion 10 has a configuration in which a swtching
transi st or A HHHl &k 9y rrAPaE| B3 i et cEpEred o9n 18harkaser med on a
sem conductor substrate (base sem conductor region) 11 such as a silicon
substrat e cfemidénductwndirgion sgperately ekeaeml ehe RArype, regioheobasi s of
each unit region for constituting a pixel Px. The switching transistor 13
is constitutled switechMiyy ransistor. 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



"1 type or MOS type transistor in which a source region 13S and a drain
region 13D of a second conduction type (nanely, of N type where the

* .sem conduct or substrate 11 is of P type) are forned on the sem conduct or
substrate 11, and a gate el ectrode 13G formed of polysilicon or the like is
formed on the regi on 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 fornmed of silicon dioxide or the like. The signal
accurnul ati on capacitor 15 is constituted as a MS type or MOXS type

transi stor in which highconcentrati on sem conductor regions 15D and 15S of
the same fiF<tei ARAFAIRINE Y RE SEIHRIDF the seni conductor substrate 11
(nanely, of P type where the sem conductor substrate 11 is of P type) are
formed on the senfé@nddctér asgestignali¥iesnghawisdedt fdd¢t15G is fornmed on
the regi on between the sem conductor regions 15D and 15S, with a thin

i nsul ati ng ampadimery tHerde Rt heedii othitarPe ohisTutditesystphrdizplane
insulating layer 12. Wth an appropriate potential inpressed on the

seni conductapparafiuhadErdim 158, the grasmit 15wentfarmed at a portion
beneath the el ectrode 15G between the sem conductor regions 15D and 15S,
and a capacitanceFig.f @ desda Fectiopnalln viikews stioldaigmantsedond her, a

hi gh-concentration bias sem conductor region 17 of the same first

conduct i on dneeiiaserithadf afhd hes SesaCisucsy sidsid adydtda n@h®byayof P
type where the sem conductor substrate 11 is of P type), for inpressing a
bi as pot entdpgHaSitGls acdr&Hd PRt A s therser gonduct or substrate
11, is formed on the sem conductor substrate 11 on the basis of each unit
region for constifylying tike spiskel iBha1BeYiedeShopindn 4 Reulat i ng | ayer 14
formed on the insulating |ayer 12, a scan line (scan electrode) 21 is
formed in copeeti i { { ect : | tghi

transi stor 13, a%ﬁngf ﬁﬂné;e?ésj?lg%a ﬁe%%de%SZ%i%%gﬁd&?iﬁg% necti on
with the s i I3y t i t.chi r i 13, awiring 25 is
formed for %Hrﬁagﬁ%%%nﬁl on %{ec'{ V\%gn r“éa]@}ltE r%g‘?%%{g% of the sw tching
transistor 13 andFIihe | ect rode 15G %f. accunul ati on .capacitor

t he .siwgn I

15, and a bias el écfrode *27 % £FSPET T Comte YN G th gteﬁ.‘eersaeq'm' conduct or
regions 15D a 15S of the_si.gnal accunul ation capacjtor 15 d the bias
o ConductSP BT Bt o T S COrP YRR o LS 1 PEURFA16 formed on
t he i nsul atd'sin%%&:’%ger 14, a reflection electrode 19 for, constjtuting a pixel
el ectrode i FPRRPTEHRATHEW I Y heEhF BHEORE (n¥entidconnect i on
with the drain 16_, regi,on 13D of the switching transistor 13 and the

el ectrode 15G of ERE-siPgA&l 2aCOMMRCALIORN Vigyadshooings 2 A&Lbivin in Fig. 4,
the reflection type liquid crystal display apparatus 1 has a configuration

in which aSARiPisatisn A s Tehkacthionrieyre rhigetd i prastvatti cal

direction of a display screen, a multiplicity of signal lines 23 are
arranged i fiFHAY Ammatatis eetd¢ordoig the the pPprgsert ebmvenbitonhe portion
of each of the intersections of the scan lines 21 and the signal |ines 23

is constituted asFagpi ¥elilPusasadesyendesbodisdntAvSkowefilleddiigpn 5, a
drive circuit is so constituted that with the bias el ectrodes 27 earthed,
with the eartde dateanid adry s legsest et diea st dmng ucd othe epressntSD and 15S
of the signal accunul ation capacitors 15 and the bias sem conductor regions
17, and w tinvenyiedet erm ned potential inpressed on the counter transparent
el ectrode 31 functioning in common for each pixel, the scan lines 21 are
sequential ly sel egtigd by ia sCaedtit@adr MewCighowiing and-« &adeder m ned
potential is inpressed on the gate el ectrode 13G of the sw tching

transi stor ¢ or; ey npegt t j t hys | ect ed,
wher eby the%vétclhﬁ}dr}gd ﬁfﬁstiz?f)or 13%%r%%i%?§%?a%%§€?%%%n€?dgggti on is
turned ON, ,andapignal voltage is inpressed on the source region 13S of
the 17

Best Mode for Carrying Out the Invention
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"lswitching transistor 13 for the pixel under consideration through the
signal line 23 by a signal line drive circuit, whereby a signal charge is

» .accurul ated in the capacitance of the signal accunul ation capacitor 15 for

t he pi xel under consideration through the drain region 13D of the sw tching
transistor 13 for the pixel under consideration. The signal charge thus
accunul ated is inpressed on the reflection electrode 19 for the pixel under
consideration, and an electric field according to the signal voltage is

i npressed between the counter transparent electrode 31 functioning in
common for each pix and the reflection electrode 19 for the pixel under
consi der at i 6P ﬁgé‘“t?rrdﬁ%é’ﬁ 0 4T SONGHE At RRBYSE pithrie ks ont it AW Df t he

l'i quid crystal at the portion of the pixel under consideration having a
liquid cryddguichasiataloPiapkake ARRARAL WY ystFdgs-afet32]is control I ed,

and the light which is incident on the reflection type liquid crystal

di spl ay appdtiatats Emdfadimeartter dUtsd de> of the counter transparent substrate
32, is transmtted , through the portion of the pixel under consideration
of the liquid cry$tigl Layddudlratesref Ifectsdd empodimends logcttihen el ect r ode
19, is again transmtted through the portion of the pixel under

consi der at ir@&f lefctiilon [Hype dlicqyisd adrystyel Bsplhaly goesaxatud o t he out si de of
the 18 counter transparent substrate 32 is nodulated, and the light in a
pr edet er m nettdyliald 288 itHe dbFesdn 0N nve ot guitwielch Whaiiebys &6 dgege i s

di spl ayed on the reflection type liquid crystal display apparatus 1. In the

reflection depiedriditbthb st fde B B aP PRI B tiSerdbSdithdite Sentgonduct or
device portion 10 according to the enbodi mrent shown in Fig. 1, the

ser conductfin JRGANS: ABRASHIE S Fafanstd R Norddens | Sipn gyl ati on

capacitor 15 are of the sane conducti ype as that of the sem conductor
substrate (base sepi.coRdye - egi t ction type

di fferent fron1tha§bo? ?ﬁekgourcgy%%gﬁé#mfﬁggagﬁgfﬁ'Q@? ?hqgeglon 13D of
the swtchipg, s SE Oa{cc;t%:dﬂgbe xﬁé Wpfs s f é&ﬂﬁ‘éxﬁé 'r?é‘s,beég"eae:\{ﬁé‘fe

switching t 1Si s regi on an e Signal accunul at'i on capac fegion,

t he dlstance bet en t.he sw tching transist IO nd th nal

accumul at i 6h caﬂ¥e %t%%ﬂu%ﬂ1rh éb 8¢ %ﬁ%ﬁ@t% %t%fb ?%%@n é:,draln
regi on 13D of the swtchi r ansj stor 13 and e senlconductor region 15D_
of the sig “}ﬁfjgtmﬁljaﬁq ncq]t,’a%a%l UL %%S‘b T R’ sufficiently
smal |, wher eby, he area § t he pi xel, Px can_be reduced, and the nunber of

pi xel s whi &F ViF8 Rﬁ-’é‘ﬂ’e‘?‘ér%@an%‘ar SFRS L BN @ A B ged.

Mor eover, not only the bi as sem conductor region 17 19 but al so the

seni conductﬁfrt#végl%rll’s[ﬁ%]n‘bp B E o0 3t 3 t TR RRELE her 3R FRr Rk cunul at i on
capacitors 15 are used as the regions for inpressing the bias potential on
the semi corftRRatoratubkt ey ided ackldh i ngpyntenet prasppeerhtial is stably

i npressed on the sem conductor substrate 11, and noi se resistance is
enhanced. leicEadtarads (31 EumﬂﬁﬁpmimQHima¢0mm¢mef@ntea¢bnpih@learth potentia
may be i npressed on the sem conductor regions 15D and 15S of the signal
accunul ati on capa@heorseit camdlucte rbides iswmpeordieot dr0 e en 17. Besi des, on
the contrary to the enbodi nent shown in Fig. 1, the sem conductor substrate
(base sem cxndiicuratrissn air) wWHich he sebtclohdyct oansegtonslisSihand 15S of

t he signal accunul ati on capacitor 15 and the bias sem conductor region 17
may be of Nigd adddeuldiel GouELeadegbonld3Srantbihed dsaia regi on 13D of
the switching transistor 13 may be of P type. Furthernore, instead of using
the sem congliptceinditisd ¥ ad o sk F £d | Vb@§eté1&npé‘§§d§@%§0f@?féﬁf 1egi on and

formng the source region and the drain region of the swiching transistor,

the seni congyat ﬁ]erf%ﬂ‘ﬁc&?r Litdtdpg, tPer st 9@@% @eeyayle% L.

capacitor, and ias sem conductor region I n the base semc

region, a Q§gg'éﬁgﬁﬁléy]§m%&ﬂ%i agert el LRSI 6P 108 @0it region for

constituting a pixel Px.

The switching transistor 13 is constituted as a MIS

14



“exanpl e, a base sem conductor region of P type is fornmed on a sem conduct or
substrate of N type, and a source region and a drain region of N type for

™ .constituting the switching transistor, a seniconductor region of P type for

constituting the signal accumul ati on capacitor, and a bias sem conduct or
region of P type are formed on the base sem conductor region of the P type.
<Second Enbodinment: Fig. 2> Fig. 2 illustrates a second enbodi nent of the
reflection type liquid crystal display apparatus according to the present
i nvention which conprises as a sem conductor device portion a second
enbodi mrent of the sem conductor device according to the present invention.
In this enbofsent MPH tYRS cbEanN ¥t SFOF ntRgviheh sti BeHFRg FREASRsEdP 13 and
the signal accunul ation capacitor 15 on the sem conductor substrate (base
seni conduct®d r e 19850 nL P Endotic AR SABARCERORI §YPE, a bi as
sem conductor region is not formed on the sem conductor substrate 11
separately framelhe of gh evpe creene i bhe seantopaddecberr egbshsatsDland 15S of
t he sane conduction type as that of the sem conductor substrate 11 for
constitutings'ehePsigmal arveuhurmedoonctpacsemicdbduandr snbstadfet he
sem conductor regions 15D and 15S for constituting the signal accunul ation
21 11, and a gate electrode 13G formed of polysilicon or the

like is formed on the region between the source region

135 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 1like.

The signal accumulation capacitor 15 is constituted

as a MIS type or MOS type transistor in which high-

concentration semiconductor regions 15D and 158 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

therebetween 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



“capacitor 15 are made to serve also as the bias sem conductor region for

i npressing the bias potential on the sem conductor substrate 11. Besides, a
-bias electrode 27 is fornmed on the insulating layer 14 in the state of
bei ng connected to the sem conductor regions 15D and 15S, and the bias

el ectrode 27 is connected to a bias potential point such as an earth
potential point, whereby a bias potential such as the earth potential is

i npressed on the sem conductor regions 15D and 15S. The ot her aspects are
the same as in the enbodi ment shown in Fig. 1. Therefore, in the enbodi nent

shown in Fig. 2, Like,i.n th nmbodi_me hown in.Fiq. 1, for separation
bet ween t he smﬁtcEPnghﬁFaﬁE§8?&PeP§gi%%riﬁﬁrkhé:ﬁkﬁhﬂcﬁﬂﬁﬁﬂﬁﬁ iBh
capacitor region, the djstance between the switching_fransistor region and
the signal AR GBS i 1 P g brPt ithe  SamR tH SFhnce BeEheeh t he
drain region 13D of the switching transistor 13 and the sem conduct or
regi on 15D 0P8 B¢ $hftalofaddifinAehi SRNIGRY tHiPatrake bt heempely: be
sufficiently small. In addition, the portion for fornin? the bias

senmi conductddr & &girsh WieLeh thee samierdietehosibspraty. 11 &anobePcut from
the pi xel region. Therefore, as conpared with the enbodi mrent shown in Fig.

1, the aregd¥#elthd Qi Xapmme siarg 2 bide poenietalt esucledas amn edrthunber of
pi xel s which can be fornmed in a predeterm ned size can be further enlarged.
Mor eover, tovdeartaia lofort Hehegisemtiddndartdre smoettate 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 135S 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 155 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



"be sufficiently small, even wi thout reducing the area of the sem conduct or
regi ons 15D and 15S of the signal accumul ation capacitor 15 serving al so as

* .the bias seniconductor region. As a result, the bias potential is stably

i npressed on the sem conductor substrate 11, and noi se resistance is
enhanced. Incidentally, on the contrary to the enbodi nrent shown in Fig. 2,
t he sem conductor substrate (base semi conductor region) 11 and the

sem conductor regions 15D and 15S of the signal accunul ation capacitor 15
may be of N type, while the source region 13S and the drain region 13D of

the switching transisto %g may, be pf P type, Morepyer, instead of using
the senico %%?ngﬁiéf at ecﬁ%%%$¢§n%stf%£sbﬁg%rsﬁ%i%%ﬂdEE?or regi on and
form ng the source rQPion and the drain region of the switching transistor
and the serftnirddrizedbnishe ofl okt FETETREAEHRN sFYPAFIReEuABF ati on
capacitors in the base semi conductor region, a configuration nay be adopted
in which, for exad§ ho¥npdse ani dondl& srefl@gitdproft ypa yideduid f or med on a
sem conductor substrate of N type, 23 and a source region and a drain
regi on of Nrypealolizobayiappiretudnel shdschi agnfigusasion andwhich
sem conductor regions of P type for constituting the signal accunul ation
capaci t or ax endbrimli oty hef basan seimesn2ilicine aegangedfihhe P type. <Third
Enbodi mrent: Fig. 3>

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



"Fig. 3 illustrates a third enbodi nent of the reflection type liquid crystal
di spl ay apparatus according to the present invention which conprises as a
-sem conductor device portion a third enbodi nent of the sem conductor device
according to the present invention. In this enbodi nent, the swtching
transistor 13 is configured in the sane manner as those in the enbodi ments
shown in Figs. 1 and 2. However, unlike in the enbodi nents shown in Figs. 1
and 2, the signal accumul ation capacitor 15 has a configuration in which an
el ectrode 15G is formed on a region, adjacent to the drain region 13D of
t he smﬁtchhgg,transistor 13, of {?e sem condpyctor substrate, (base

1 § T &

sem conductBF Tyt h) H A0S 1 hEer i HRQI Bt ¥Rl YRGRF 92BSiAeF2bifleen
whi ch constitutes a part of the insulating |ayer 12. Wth an appropriate
potential irpFIsHedtioh shenaletir8dé31b® 2a sdlitmfdellirse d5i¥orakEceita
portion beneath the el ectrode 15G adjacent to the drain region 13D, and a
capaci t ancévlpereby sa fpigall ¢haxee sienmveodumehated uir Heke @apacitance
hi gh-concentration bias sem conductor region 17 of the sane first
conduct i on afypehassidral ofcelrubabi condaraoiteubth rioe e (paxely, of P
type where the sem conductor substrate 11 is of P type), for inpressing a
bi as pot enturale suctnesdé heet fem tbthrough 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



"potential on the sem conductor substrate 11, is forned on the sem conductor
substrate 11 on the basis of each unit region for constituting a pixel Px.
-Besides, on an insulating |ayer 14 formed on the insulating |layer 12, a
scan line 21 is formed in connection with the gate el ectrode 13G of the
switching transistor 13, a signal line 23 is fornmed in connection with the
source region 13S of the switching transistor 13, and a bias el ectrode 27
is formed in connection with the electrode 15G of the signal accurul ation
capacitor 15 and the bias sem conductor region 17. On an insulating |ayer
16 formed on the insulating |ayer 14, a rfélection el ectrode 19 for

constituti FPH XA BIRATe TR rHR DR e t ARE hEPEr ai n

region 13D of the switching transistor 13, A drive circuit is so
constit ut ed it i SHEAFTrIERed olgrhzakbon| dkrefetenol® 27 eart hed,
with the earth potential inpressed on the el ectrode 15G of the 25 si gnal
accunul at i oW taadd@d orvhiarehit aheimiges sendteptivedroneghen 17, and with a
predet erm ned potential inpressed on the counter transparent el ectrode 31
f uncti oni ngra Ml eszirimon Hype eaicduipd xetystak displdy nesptatue Sequential ly
selected by a scan line drive circuit, and a predeterm ned potential is
i npressed on the gatéhe 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



“el-ectrode 13G of the switching transistor 13 for the pixel connected to the
scan line 21 thus sel ected, whereby the switching transistor 13 for the

-pi xel under consideration is turned O\, and a signal voltage is inpressed
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 accunul ated in the capacitance of the signa
accurrul ati on capacitor 15 for the pixel under consideration through the
drain region 13D of the switching transistor 13 for the pixel under

consi deration. The signal charge thus accunul ated is _inpressed on the.
reflection BtediFen Sf%?l‘f‘?fég‘b?R%? IRPEPTE ohel dePat fg%, tQRereby an i mage
is displayed on the reflection type liquid crystal disglay aEparatus 1, in
the sane nefffETtEE g Heh@nbbdid M GCURBhAt i AN FFyRAcItaRd 25 RSt he
reflection type liquid crystal display 26 apparatus 1 and the

sem conductifededs cehgoradvend of e cbrpr @gsing t blee dpbasi pehenshawnonn Fig. 3
constituted as above-descri bed, a sem conductor region for constituting the
si gnal accuwhd stemicaapacidorsdbstsanot 11 praedoodinyey sebheobdast or
substrate 11 separately fromthe drain region 13D of the sw tching

transi st or gdxenfthicref 8 estatven imobgisédeohi tlse Sesmiosadgtoorregion 17 is

formed on the sem conductor substrate 11, the area of the pixel Px can be
reduced, amghddteraweber, dndix®l Se 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



"which can be fornmed in a predeterm ned size can be enlarged. Incidentally,
a bias potential different fromthe earth potential nay be inpressed on the
-el ectrode 15G of the signal accumul ati on capacitor 15 and the bias

sem conductor region 17. In addition, bias potentials different from each
ot her may be inpressed respectively on the el ectrode 15G and the bias

sem conductor region 17. Besides, on the contrary to the enbodi nent shown
in Fig. 3, the sem conductor substrate (base sem conductor region) 11 and

t he bias sem conductor region 17 may be of N type, while the source region

13S and the drain regi.on 13D of the swifchin rapsistor 13 of P
type. Furt heéwlee’, i shf%saetl Soefmju%‘i’fhcgu%%} s%?ﬁ%%‘id%@t%rt%%%s%?g?érlgggect ly as
t he base seni conduct or 4e i on and 27 fqéﬁ%new%he source reﬂion and t he
drain regi o' &t IHESRTERTHy THAHT & Dro © bi A% sBnP2BhGhict or region
in the base sem conductor region,, a copfiguration nma be,adogted i n whi ch,
for exanpl &5eH PasHS i FFHHUEFL IR P oM o?yﬁﬁtg‘b% ?én?B?*T'rBH BA Hhe

sem conductor, substrate of N type, and a source region and a drain region

of N type fOMEIHNG thramyl 4L svi t TEMFePREerEP5t BeIhel afbPakype

sem conductor region of P type are fornmed on the base sem conductor region
of the P tyfwr 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 aécording 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
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‘[ Enbodi nent 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-descri bed enbodi nents, can be
used, for exanple, for a reflection type liquid crystal projector
(projection type display apparatus). Fig. 6 illustrates an enbodi nent 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

proj ect or car.di i gq? iggpy - i . white |ight as
paral | el rzzacyag3 C;%Lvtldc;nxtg;glaé %n%%]on?anfl n CS(3n5| ye d%?;%rl Auﬁ%%ex?lné’% pr edet er m ned
region on a pl.ane orthogonal.to the 28 center_.of light beamis,enitted
from an i1 AR TR OI O (Pt i HIP S 1S T SO RCE HT il The

| ight beam thus emtted is incident on pol ari zed |light beamsplitter 4,
where it i§j§bﬁqm%QRQéhfq?EﬂﬁuQﬁﬁﬁﬁEﬁ ﬁ?polarized light reflected by the
pol ari zed |light beamsplitter 4, and a |ight beam of P&Polarized | i ght
transmitted throu§fSieSpolratiifed eljietj’rﬁr%’g’ar%kﬁﬁ foames omd&hS ght beam of
S polarized light reflected by the polarized |ight beamsplitter 4 is

inci dent oniEYating |layer B ihectke repte ghf Poindieconpptteodakfof S

polarized light is reflected by the red reflector 5, whereas green |ight
and bl ue |itje sgmliconductor 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 embédiment 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
accunmulation 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. 1In
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
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“transmtted through the red reflector 5. Further, the green light and bl ue
light transmtted 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 transmtted 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 |ight
transmtted 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 blu 6 s ci dent_.29 refl ectign type I| uid
c%lystal 2351 %’ e%t? aﬁel?L i DI U nf‘ﬂ%’ fciafecﬁjl’b cf}?/ ttyst al
di spl ay app ratuses 1R, 1 and 1 re, each a ref ectlon t ype I UId
Crytal df R i REE R R RS s SRR SRS ch | s
constltuted as in_the enbodi rent shown in Fig Fig. 2 or Fig. 3, and in
whi ch i mage dat a YPECRVPLr efDBy 2F&&, Obr &68, P&ﬁﬁlbﬁﬁecﬁPcF@rggﬁegﬁgls (col or
signals), respectively. The red light incident on the reflection type

i quid crydfealsufifsisigntdppamalls BYen Hel raeh redginhcikrmrem Q%
reflection type liquid crystal display apparatus 1G and the blue |ight

i nci dent orthehesamgfdanduaiion yregiangi b rarst al SYichl e apignat us 1B are
nodul at ed respectively by the reflection type liquid crystal display

appar at usesackRmull@ t ianmd e duraisetk aib tdeeryind wilkessianatiss aras t hen
reflected, and again conbined with each other by the red reflector 5 and

t he bl ue r efdmectcnductdd ,rddieombd@lsattedesad t,greéen biard goltwe tilaghti sheans
t hus re-conbined, the P polarized |ight conponent is transmtted through

the pol ari zachylwhimdeayBeapldn titHe @b ddgactdghubsdtLte | 51 endad gedl y
projected on a screen 8 by a projection lens 7. In the reflection type

liquid crysicdlsdprrtfdtdnce 3 edhaceeiding to this enbodi nent, the area of
each pixel in

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 138 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,
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‘the reflection type liquid crystal display apparatuses 1R, 1G and 1B can
be reduced, and the nunber of pixels which can be fornmed in a predeterm ned
‘si ze can be enl arged, as described above. Therefore, where the reflection
type liquid crystal display apparatuses 1R, 1G and 1B are manufactured in
a predeterm ned size, the nunber of the pixels in the reflection type
liquid crystal display apparatuses 1R, 1G and 1B can be enlarged, and a

hi gh resol ution 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 conpri_se, a predet erm ned nquer(gf ﬁixels t he %%Ze of the reflection
type |iqui & y5UH% S Ap it FR TR T9E Oane 1B TR be°F educed, and,
hence, the size of the reflectjon type liqujd cryst&l ro&ec or 2 can be
feduced. | R YT (1hE 1 Gtith (51T E0F (PRY ySPRF CRROREEDr
according to the present invention is not |[imted to the one shown in the
figure. It KREMRLE it TYRe 13T VR EY P T i ohE iS993t al projector to
conprise an illum nation optical systemfor emtting the [ight froma white
| i ght sour EEGHGIRE ¥ rfataal 1o HArdHEeFmR | ¢ %h%%w%@m intensity

distribution in a predeterm ned region on a plane orthogonal to the center
31 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¢c is formed at a portion beneath the electrode

15G adjacent to the drain region 13D, and a capacitance
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"of the light beam a deconposing optical systemfor splitting the thus

emtted |light beaminto a plurality of color
and blue light beans, reflection type liquid crystal display apparatuses

according to the present invention on which the thus split color |ight

beans are respectively incident, a conbining optical systemfor conbining

color image light beans emtted fromthe reflection type liquid crysta

di spl ay apparatuses for the colors, and a projection optical systemfor

the conbined image |ight on a screen. Besides, the reflection

type liquid crystal,projector may be constituted by use of a single-plate
FEI

proj ecting

refl ection

deconposi ng optical system and .the conbining optical system Furthernore,
thiy 585 D oG OB TRE TR Aot | on

t he enbodi nrent shown in Fig. 6. As has been described above,

5 HheRsFHe fHrekafPR@uUEti@ducti on

back projection type

type as in

accordi ng tahePHeRHUGHREEeBHIPN |
in the area of each pixel w thout degrading noise resistance. 32 CLAI M5
1. A semi coiRfctast Wk cf cdmprsenierrdeskeehswest¥aksi 5t ofnamelyr si gnal

1y

id crystal display apparatus, in place of the

OEAEE Ut ¢

| i ght beans such as red, green

a

accurnul ati on capacitor on a base sem conductor region of a first conduction

type on thebhditynd wate urie seyiormndecteonsthsurang alpisxebf Rherein
has a configuration conprises a drain region and
a source regmE) camecimpréss ngi gnalas i peteboidl ofuwhi 8h Bhe eérthsecond

said switching transistor

conducti on

potential on the semiconductor substrate 11, is formed on
the semiconductor substrate 11 on the basis of each unit
region for constituting a pixel PxX.

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
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‘type and are fornmed on said base senmi conductor region, and a gate el ectrode
formed on a region between said source region and said drain region, with
an insulating |ayer therebetween, and connected to a scan line; said signal
accunul ati on capacitor conprises two sem conductor regions of said first
conduction type fornmed on said base sem conductor region, and an el ectrode
formed on a region between said two sem conductor regions, with an

. insulating | ayer therebetween; and a reflection electrode for constituting
a pixel electrode is fornmed in connection with said drain region of said

switching tr.ansisto sal d el ectr.ade of. sai i | _accunul ati on

capaci tor. %%Eeané%%n?n@u%ﬁoorn ea%,pla}:ce&a%r gle '%%c?t é?n%%‘?% m1l, 33 wher ei n
a bias seniconducggr rggion of said fi4st. onducti on %ﬁﬁe i% fornmed on said
base sem coHAUTFIHE S ort S EEParatel 39 r at PN LOBtREdr regi ons
constituting said signal accumul ation capacitor. 3. A sem conductqQr device
as set fort#PESRCa} MMAPTSFRGLi P SHh& %‘F\d‘iﬁ%?p?’é%?Bn%l%%ﬁg?g?uti ng
sai d signal_accunul ati on capacitor are connected to a bias el ectrode, and
serve al so ¥s HNFHEORRE cOhRRIAN R tpdt Rl bakke st oh#itRes or

region. 4. A semniconductor device_conprising a switching transistor and a
si gnal accuitul @€ opeeapatiablyofchephcd bEnmcesadctlome edjf bre odinctitst
conduction type on the basis of each unit region for constituting a pixel,
wher ei n saiahdva trtedrtermiredtprt enmal sbs Hmplres sed egn obhandatesour ce
regi on connected to a signal line, both of which are of a second conduction
type and f orlnerk oodes al 3G bafs et Ise s wibnchuict @ rt raags Dot oant3 af gat €hel ect r ode
formed on a regi on between said source region and said drain region, with
an insul at igigkd Byesnridetebet sveee Sddh conmec: edches asstastédpe; said signal

accunul ati on capacitor conprises an
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
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34 el ectrode fornmed on a region, adjacent to said drain region of said
swtching transistor, of said base sem conductor region, with an insulating
‘| ayer therebetween; and a bias sem conductor region of said first
conduction type is formed on said base sem conductor region in the state of
bei ng connected to said el ectrode of said signal accunul ati on capacitor
through a bias electrode, and a reflection electrode for constituting a

pi xel electrode is formed in connection with said drain region of said
swtching transistor. 5. Areflection type liquid crystal display apparatus

conprising a liquyid crystal .layer forned between a surface vided with .
said refl e@tRP&?%é“escﬁr oadédaotfhea sseé?ﬁ%oorﬁfﬁ: T e B Eet? P%ft h in any of
claims 1 to 4, and a surface, provided with a counter_transparent el ectrode
funct | oni @SSP T AT RINTE NGHR GRS 1 r A rfea eht Sefbst r at o

di sposed opposite to_ said sem conductor device. 6. Areflection type |liquid
crystal pr&edVEERITLiRRa ¥ TeEIIHHE e TeHRR £E9Ystal di spl ay
apparatus as set forth in claim5, wherein |jght emtted froma |ight
source is sttt g ddheors o ktag@umibmai ohyCcapa el ker | Betivmelype
liquid crystal display 35 apparatus, and the |light outputted through the
nmodul at i on formadhjacttdt: t9RLEAN NGO} et Drdtemsll 3geparately from

. Auy. A93e. AFe. A9e. AR AFuy. Aae. Au3e. ABR AR Ae. A3 e. Al ?. A
e. AR Ay. Aue.haR AR 1AR. vyl ofu. 1D Ane . HAys iyt dlel i R Pfide] $8Pr AE3 Aay. Ay. Auy. AR

gV Wn} xs niTh e s catern] edwal) ciet e @ v C@e}mﬂ]ﬂmdw&c]@ﬁ] ced tay ch] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] cRa] ca] ca! nl* 1f N

Q xsni d_Z] ca] cradaadd e A1) sat tad ] €8 € a3 wod €2d €8] TR] ced 6 a4 £6d cof ca] cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $YyMIe9pG @ xsni d_Z] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] calealialorn]mal & a5d crd dated) cad g af k@l cahisat cat el €@l €a] caj caj ca]
ca! | N*e<p" R5] ogsK}w mhc”Y] ca] ca] ca]caljca]caU c a]Jc

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
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"a]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calc
al *d6Z, e6in N

9 ]!1111"C'}xsnid_Z]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal C'{"" " #x####) $cSh$i $$$$%8 9BW %
Wkl &c&&&&2' "' "' (} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]cal (N((((((

*UFRrR(+B+Hr +++, |, h,

. 1223677 7} xsni d Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] cal]ca]ca]calc
a] ca] ca] calcal caj ¢ cajcal ca ca al: 7k7778G3} 8888 99: 8: ~;

o2 Cele Rty Ui LR SRl i iR L e 5 cof ey i ca) cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >>>' 22?b?????7@ @@
@QABA AAAA)SB]@@%BH@CM@W@E}&%%M%&H%S semiconductor region in
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e nmm <nlan [No coaiE!,p i seni shuA] d e af eapil] o | ared. caa] ded Ora] ced Lo caf e cal cal cal
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! pp4q: goqqqr' rBrorr
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i K-7,910%& ()-*10%& ()- (@ 10%&' ()-y& 10%&' ()-s$10%& ()-1"10%& ()-S

10%& ()-_ tyHd K-ifuid crystal projector according to the present _
S10%&' ()-910%&' ()-6z10%& ()-4nl0%& ()-y2Z10%& ()-0'!10%& ()-.10%& ()-Ni K;
S109%& ()- 1H0Aén¥ iQr,109idd )thdl 00aRl dgt Forl O0gBs () idRid0&Egs£21101010N ]

i K-K310% &' ()-10%& ()-3&10%& ()-10%& ()-10%& ()-@10%& ()-f1l0%& ()-
@i K- K* 10Waﬁd§kd}1®§1ﬁéﬁétw&w@&dﬁn§?&d0€/ﬁ& Hredend 0%&Geht 1 68.
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Yz & . S10% & f 102 oY
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e (R R R e Sl R
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109%6& () -
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liquid crystal display apparatus 1G for green, and the

blue light reflected by the blue reflector 6 is incident
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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 siénals
(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
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1G, and 1B can be reduced, and the number of pixels which
can be formed in a predetermined size can be eniarged, 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, 16,
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
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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.
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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,
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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

sald 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

sald 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
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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
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apparatus, and the light outputted through the modulation

is projected through a projection lens.
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