8 Decenber 2006 DESCRI PTI ON SEM CONDUCTOR DEVI CE, REFLEGIh&MFRE0d.| QUI D
CRYSTAL DI SPLAY APPARATUS, AND REFLECTI ON TYPE 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 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 displiay. Background Art As a

reflection type liquid crystal dis E§ﬁ , atus for active matrix
di splay, the one shown in Fig. 7 ﬁgs Rggﬁqgﬁgsidered. The reflection type

liquid crystal display apparatus 9 is conprised, as a whole, of a liquid
crystal, layer 33 formed by injecting a liquid crystal between a

atrix dr' vaRsEre OB bERaGR CRERaGH N ChEPs btV BbacYsTaL T
'DISPLAY APPARATUS, AND REFLECTION TYPE LIQUID CRYSTAL

PROJECTOR

Technical Field

| The present invention relates to a éemiconductor
device for constituting an active matrix drive portion in
a reflection type liquid crystal display apbaratus for
active matrix display, a reflection type ligquid crystal
display apparatus for activé 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 dispiay
apparatus_9'i$'comprised, as a wheole, of a 1iquid crystal
layer 33 formed by_injecting a 1iquid'crystal between a

semiconductor device portion 50 constituting an active
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32 provided with a counter transparent electrode.31 functdgti.-R8ed 3o ONMON
for each pixel. The sem conductor 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

provi ded on the basis of each unit region for constituting a pixel Px. The
switching transistor 13 is configured as a MS (Mtal Insulator

Sem conductor) type or MOS (Metal Oxide Sem conductor) type transistor in

which a so I 1 a_drain_region 13D of a second conduction
tyLe (nan§#§?r%?g§??§%e§§%g$gnt%gdsén$88ﬁhﬁﬁtéFagﬁBﬁf?ﬁFesn?StFét%f P
type) are fgéneg onsthe s niconduc%or Eubstrate 111 and a gate el ectrode
13G formed of PorysiTrclh-Brit i "t F ke FeNFBRRBUL OBl ERETPRYi 9h between t he

source regggn 13S and the drain region 13D, with a thin insulating |ayer
12a t her ebet YRS T RH TBONSPIRRR e5Oh $aFk BE%@h- insul ating | ayer 12 forned
of silicon dioxide or the like. The signal accunul ation capacitor 55 is
configured as a NS tSFRE NGNSy fetiam fAostdron HOusdastprises eonduct or
regi ons 55D and 55S of the sane second conduction type as that of the

sour ce r egi NI A e heS Bt mlcentlegs@09dniconductor region) 11

such as a silicon substrate of a first conduction type,
for example, P type, on which switching transistors 13
and sigﬁal accumulation capacitors 55 are brovided on the
‘basis of each unit region for constituting a pixel Px.
The switching trénsistor 13 is confiéured as a MIS
(Metal Insulator Semiconductqr) type or MOS (Metal Oxide-
Semiconductor) type transisﬁor in which a source region
135 ‘and a drain region 13D of a second conduction type
V(namely, of N type where the semiconductor suﬁstrate 11
is of P type) are formed on the semiconductor substrate
11, and a gate‘electrode 13G formed of polysilicon ér 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
semicondﬁctor regions 55D and 5538 of the same second

conduction type as that of the source region 13S'gnd the
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drain region 13D of the switching transistor 13 (nanely, VA wher e
t he sem conductor substrate 11 is of P type) are forned 80'%&?&'8&2%86

sem conductor substrate 11, and an electrode 55Gis fornmed on the region.
bet ween the sem conductor regions 55D and 555, with a thin insulating

| ayer 12b therebetween which constitutes a part of the insulating |ayer
12. Wth an appropriate potential inpressed on the sem conductor regions
55D and 555, a channel 55c is forned at a portion beneath the el ectrode
55G bet ween the sem conductor regi ons 55D and 555,  and a capacitance is

f d F . hi ghs Ll ' ' duct ' 57 of
he same {17ST RoRGULES oDy BG  PAC | RAY CGRIAE HECTRR BERELCE of PSTBLY T are 11

ly, of wh t m condyctor substrate 11 is of P type), for
o 62 ng & o 2EVet (el ik cren Cua e he sk rare bn 11 hbs sk Bondubt or

substrate %%- a{e forped on the semi conductor substrate 11 on the basis of
each unit TYRFRTONSIFER | Py Bi ST Eondyet p s whohraen bk iandl ati ng
layer 14 fornmed on the insulating layer 12, a scan |ine (scan el ectrode)
21" is for R $ETOMRRRLITh 1% tFo¥rrd (ri ethe eeeginke USiedn the switching
transistor 13, a signal line (signal electrode) 23 is fornmed in connection
with the sctf®kcaductor regions 55D and 558, with a thin insulating

layer 12b therebetween which constitutés a part of the
insulating layer 12. With .an apprqpfiate potential
-im?ressed on the semiconductor regions 55D‘and 558;‘a
channel 55c is formed at a portion beneath the-elecfrode
55G between the semiconductor regions 55D and 55S, and a
capacitance is formed.'

Furthermore, high—coﬁbentration-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
impreésing a bias potential such as earth potential on
the semiconductor substrafe 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 fo:medAih connection with the gate electrode 13G of
.the switching transistor 13, a signal line (signal

electrode) 23 is formed‘in connection with the sdﬁrce
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8 Decenber 2006 region 13S of the switching transistor o %@ﬁkﬁ? 25 is

formed for interconnection between the drain region 13D © the  sw chi ng

~transistor 13 and the electrode 55G of the signal accunul ation capacitor

55, and a bias electrode 59 is fornmed in connection with the

sem conduct or regions 55D and 55S of the signal accunul ation capacitor 55

and -with the bi.as sem conductor region 57. Furthernore, on an insulating

| ayer 16 formed on the insulating |ayer 14, a reflection electrode 19 for

constituting a pixel electrode is fornmed in connection wth the wiring 25,

i.e., in connectio it e drajn,_.region 13D of the sw {ching transistor

13 and the 5?%&??03§§%8g %getﬁglEFBﬁﬁg EEEﬂﬁﬁFE?Foi3ca%aEFFb?95§5‘lqhe

refl ection e liquid crystal display apparatus 9 has a structure in
%%Emﬁei? %

whi ch a mul 9T ot ntEREeCRBART L PReReDTeaRther dRaE FRTBOT e} 8P cal

direction of a display screen, a nmultiplicity of the signal lines 23 are
arranged i P& ﬁ%?i%Bh?§h1@9rﬁéém%hsb@rtﬁé andpthy elecerpdeahdGeath of the
portions at intersections of the scan lines 21 and the signal lines 23 is

constitut edtiae sigeapi xetumylaciahovepachtdondd, &idhatheadbi as el ectrode 59
earthed, an earth potential inpressed on the sem conductor regions 55D and
electrode 59 is formed in connection with the
semiconductor regions 55D and 558 of tﬁe 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 electfode 19 for
constituting a pixel electrode is formed in connection
with the wiring 25, i.e., iﬁ connection with the drain
region 13D of the switqhing transistor 13 and the |
7electrode 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 arrénged 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, én earth

potential impressed on the semiconductor regions‘SSD and




4 8 Decenber 2006 55S of the signal accunul ation capacigg?mg§bggﬂoéhe bi as
sem conductor region 57, and wth a predetermn ned potential 1 npressed on
the counter transparent electrode 31 functioning in comon 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

t hus ‘sel ected, whereby the switching transistor 13 for the pixel under
consideration is turned ON, and a signal voltage is inpressed on the

source regi 13? f the swtching ,transistor 1? for_the pixel_ in
considerati%ﬁst% oﬁ%% Théte i%ﬁ%FgP%ﬁ 198 £9PACEHghaP | #RE Hﬁ?v@l%Frcuit,
whereby a sigpal éhaﬁge i S accugylateg i n.the capacitance of the signa
accumul at i oP ERPRRTEDY OB5EFSHOT he/ pi XBF WhtRr2 RBR<PHEFELPSA t hrough t he
drain region 13D of the swtching transistor 13 for the pixel under
consi der at iBPteFREAL| YRRFCEFRE oo t e GeeTheT ot eanFRarapE egbkeatedet he
reflection el ectrode 19 for the pixel under consi-deration, an electric
field accordl nfuRetiering ghal corFaph afer | sathpiselkd beeweeanthénesunt er
transparent electrode 31 functioning in comon for each pixel and the
refl ection %l egtre odequontoalivespilrekednber acomsinddriatd adxive circuit,

and a predetermined potential is impressed on the gate.

‘electrode 13G.of the switching transistor 13 for the.

pixel_chnected-to the scan line 21 thus selected,

whereby the switching transistor 13 for the pixel under

consideration is turned ON, and a signal voitage is

‘impressed on the source region 138 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 cdnsideration,

and, according to this, the rotatory polariZatioﬁ of
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and, according to this, the rotatory polarization of 5 8 06
Tight at the portion of the pixel under consideration is §§%%EEQFP§§ by the
liquid crystal layer 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

t he pixel under consideration of the liquid crystal layer 33, is reflected
by the reflection electrode 19, is again transmtted through the portion
of- the pixel under consideration of the liquid crystal |ayer 33 and goes
out to the outside of the counter transparent substrate 32 is nodul ated,
and the |ightdhh &t PredePeraPRedl pbharpisel onndereePrahdesatiamshs tt ed,
whereby an image is displééed on the reflection type liquid crystal

di spl ay app@?zérrlbedHavietle liguidecsepiabniaxyesdr 3deviBeerportticon 50 in
the reflection type liquid crystal display apparatus 9 according to the
rel ated artlsdotwwhicli s ¥nahdentieserihedrabbeetiohetgpai timaintt or regi ons
55D and 55S constituting the signal accumul ati.on capacitor 55 are of a
conducti on ¢ypetal fdesphayfappathabals 0% fihem tslea cobdiidéosf stikstrate (base
sem conductor region) 11, i.e., they are of the sanme conduction type as
t hat of thecounter 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 ocutside 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 crystél display apparatus 9
according to the related art shown in Fig. 7 and
described above, the semiconductor regions 55D and 5587
constituting the signal accumulation capacitor 55 are of
a cenduction 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
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source region 13S and the drain region 13D of the swtchj j.stor 13.
Therefore, for separation 6 8 Decenber 2006 between then%QAEE&?ﬂgbg

transi stor region and the signal accumul ation capacitor region, the

di stance between the switching transistor region and the signal

accunul ation capacitor region, i.e., the distance d between the drain
region 13D of the switching transistor 13 and the sem conductor region 55D
of the signal accumul ation capacitor 55 nust be large at least to a
certain extent. As a result, the area of the pixel Px is large, and the

nunber of pixels whigch can be,forped in redetermined size is_small. In
agdition, p%%ﬁge?ﬂekgganﬁﬁﬁﬁ&?grtF@ﬁ%6ﬁ§OESBegéHH 889 EBﬁ;$FGh§ﬂng t he

signal accunul ati on capacitor 55 are of a conduction type different from
that of thedCS@RPLBRUDE GRPEGHEPF aF@ItBBscthEnféshanceobefegedNthel, the
bi as sem conductor region 57 of the same conduction type as that of the
sem conduct ®¥156BsngatEan3isteF regppesanfgthebpignpbt epcimnlatthnas an |
earth potential on the sem conductor substrate 11, must be formed on the
seni conduct@rpaabseraregian, atcor di Bgeydishenaeed bétvhen Phaellr®inis
enl arged and the nunber of pixels which can be formed in a predeterm ned
size is reduegton 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 reéult, 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 558 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 semiconductbr 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 1s 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 iﬁpressed

N




When the area of the bias sem conductor region 57 is re an£8506
mnimzing the enlargenent of the area of the pixel Px, a B as potenti al
cannot be stably inpressed 7 8 Decenber 2006 on the sem conduct or
substrate 11, and noi se resistance is degraded. Enbodi nents of the present
invention ainms at realizing a reduction in the area of a pixel wthout
degradi ng noi se resistance. D sclosure of Invention According to a first
aspect of the present invention, there is provided a sem conductor device
conprising a switching transistor and a signal accunul ation capacitor on a
base sem conductor region of a first conduyction type on the basis of each
uni t regionopog ECBﬁQgFPBPPﬁﬁoﬁ EpiéFFaﬁﬁeﬂgina§§iBoéﬁﬁtéﬁﬁﬁﬁtﬁpﬁﬁsistor
has a connguratio 8onprises a drain region and a source region

connected t& ad§9§ﬁaﬁ Fine, both of which-are of- a second conduction type
and are formed on said base sem conductor region, and a gate el ectrode :
formed on a regi orEniidieenisali ¢if SI0¢INEL: $&0H OIh Bt Berh da tinsli at regi on, with

“an insulating _|ayer therebetween, and connected to a scan line; said

Y

si gnal accurBpdizdngcapaesieeticonpni the aweasefii eopilvelowithegtons of said

first conduction type formed on said base
degrading noise resistance.

Disclosure of Invention

'ACCOrding to a first aspect of the present

invention, there is provided a semiconductor deﬁice

- comprising a switching traﬁsistor 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 eleétrode'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 conduétion type formed on said base
semiconductor region, and an electrode formed on a region

between said two semiconductor regions, with an insulating




sem conductor region, and an electrode formed on a regio ‘sai d two
sem conduct or regions, with an insulating 6 8 Decenbe? 2 %&%ﬁ§§§@0§

t her ebetween; and a reflection electrode for constituting a pixel electrode
is formed in connection with said drain region of said swtching

transi stor and said electrode of said signal accunul ation capacitor.
According to a second aspect of the present invention, there is provided a
sem conductor device conprising a switching transistor and a signal
accunul ati on capacitor on a base sem conductor region of a first
conduction type on the basis of each unit region for constituting a pixel,
wherein said switching transistor conprises a drain region and a source
region connected to a signal line, both of which are of a second

conduct i ontavgge thengbebraen; opnd st drvECidom edrdlicree £e§i on, and a gate
el ectrode fornmed on a region between said source region and said drain
regi on, wiadnsnitiutdobati pgxehyetecheodhdiandenmedaint conpretiad tgth scan
line; said signal accunul ation capacitor conprises an el ectrode formed on
a region, s#d acenn regsan dofred i regitohiol sabdsswicbching saafsi stor, of
‘sai d base sem conductor region, with an insulating |ayer therebetween; and
a bi as semicanduckorir egidnsodfnsihi acdumsltati®n capacitor.

According to a second aspect of the present

'inventioﬁ, there is provided a éemiconductoi device
comprising a switching transistor and a signal accumulation
capacitor on a base semiconductor région 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 therébetween,
and connected to a scan line; said signal accumulation
capacitor comprises an 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




8 Decenber 2006 conduction type is fornmed on said base g;gn%onggﬁbgr
.region in the state of being connected to said el ectrode of gﬁl i gnal

accurul ati on 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. In the sem conductor
devi ce according to the first aspect of the invention configured as above,
the sem conductor region for constituting the signal accunul ation
capacitor is of the same 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, doawanamitipr Bet wBeRe&Nen SW 1§HN% nsfcerenab%%hﬁh%o&e%g{‘oﬁ“d the

signal accumul ati on capacitor region, the dista etween the sw tching

transistor if egicon:and bhensinalorAceyBY! abi o €anac Lo r 88 onygi - €., the

di stance between the drain region of the swtching transis and the

sem conduct s 0o AN L0 LENLAG . 195, 8oPecenher 2006,  fransisior si de

of  the signal” accunul ation capacitor can _ 0~ b€ 'y smal
&ﬂ?;ﬁbga;h%a%%&ﬂegtigneeléﬁﬁggdé: rbgoﬁggygﬁghx?ggpﬁgglngggg£r8éepié6|S
formed in connection with said drain region of said

switching transistor.

Ih the semiconductgr device according to the first
aspect of the invention configured as above, the
sémiconductor region for constituting the signal
accumulation capacitor is of the same conduction type as
that of the. base semiconducfor-region, i.e., of a
conduction type different from that of the source ;egion
and the drain region of the switching transistor.
-Therefore, for separation between the switching
trapsistor region and the signal accumulation capacitor
region, the distance between the switching transistor
region and the signal accumulation capacitor region, i.e.,
the &istance between the drain region of the switching

‘transistor and the semiconductor region on the switching




be fornmed in a predeterm ned size can be enlarged. In trngbcasg &%Hﬁ
. . . . . ecempeér
reduction in the area of the pixel can be realized in the sane er as

above also by formng a bias sem conductor region of the first conduction
type on the base sem conductor region, separately fromthe sem conductor
region for constituting the signal accunul ation capacitor. Since the

sem conductor region for constituting the signal accunul ation capacitor is
of the same conduction type as that of the base sem conductor region, when
the sem conductor region for constituting the signal accunul ation
capacitor is made to serve also as the bias semniconductor region of the
base seni coRrtidRFoFtPEgFEAe of hthereagnelt Recpinnbhtian bepéaitber carduced,
and the nunber of pixels which can be fornmed in a predeterm ned size can
be further ke@lnadedtollpet flef Sbmienntivcsnalilpvivbherasgotide ngréa dHhetsecond
aspect of the invention configured as above, the signal accunulation
capaci tor igizxehstanupedréyudead maagdt ke rlmbérode Phxéhe wieDbRNeardj acent
to the drain region of the switching transistor, of the base sem conductor

11 8 Decentise Pofifiedrigi opredéteimenédasyl 861 van By esnidegebet ween, and a
sem conductor region for constituting the signal
: 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
semiconducto: 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 alsc as the bias
semiconductor region of the base semiconductor region,
the area of the pixel'éan.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
accumulatioh capacitor is constituted by forming the
electrode on the region, adjacent to the draih region of

the switching transistor, of the base semiconductor

11




accunmul ation capacitor is not forned on the base senicoqﬂg&%gg r@&%on
separately fromthe drain region of the switching transistor. i fore,

even where the bias sem conductor region is formed on the base

sem conductor region, the area of the pixel can be reduced, and the
nunber of pixels which can be forned in a predeterm ned size can be

enl arged. In addition, according to enbodi nents of the present invention,

there is provided a reflection type liquid crystal display apparatus
wherein a liquid crystal layer is forned between the above-descri bed

seniconductqgéﬂ_ygcgf n unt-er, transparent substrate provided with a
counter el ectrode’f ur"}g'?ﬁ gﬁll%ngq}sﬁlcaotrﬁ%qfag’rerez}%ﬁr Weshyr 3%} @ accor di ng

to enmbodi ments .of the present. invention,  there is provided a reflection
YehySorhe Bes e e

type |iqui d CIySCREUCEPS] EEEHP Wit SCBiRTritadd nehéhgh sd@nddscr i bed

reflection _type lLigquid crystal display apparatus, and in which |ight

enmtted froﬁFﬁBPP&ﬁ21§8uFééaF§tﬁHd&FaP@G 6§§@Gdoﬁnathﬁ &asee signal by the

reflection type liquid crystal display apparatus, and picture |ight
Bagand

out put ted t FFBEGRVFHELABAGRELPHN SePagrsiedst ddomhibagHraipr ajegdbnonfl ens.

12 8 Decenber 2006 Brief Description of Drawings Fig. 1 is a sectional
viem/shomﬁnﬁhﬁ pyikehing 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 qf pixels which can be formed in a.predetermined
size can be enlarged. |
In addition, according to embodiments of thé 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.
Further, according: to embodiments of the present invention,
there is provided a refleétion 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 &
picturg signal by the reflection type liquid crystal
display apparatus, and picture light outputted through

the modulation is projected through a projection lens.

12




enbodi nrent of a reflection type liquid crystal display ﬁarag zaﬁﬁcordlng
to the present invention. Fig. 2 is a sectional view sho T
enbodi ment of the reflection type liquid crystal display apparatus
according to the present invention. Fig. 3 is a sectional view show ng a
third enbodinment of the reflection type liquid crystal display apparatus
according to the present invention. Fig. 4 is a perspective view show ng 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 COﬂfI%UFatIOH of the reflection type liquid crystal
di spl ay appBféaefisPasesintagnt et Rsagisgent invention. Fig. 6 illustrates an
embodi nent of a reflection type liquid crystal projector according to the
present inventioEidi gl ¥=is secebinahaliew evhshbmgng Birefl ection type
liquid crystal display apparatus according to the related art. Best Mde
for CarryingmﬁhdimeatloﬁeatreﬁleéﬁiBnDeypﬁbEiana6cr&Eﬁbdeﬂ§?1§y0f
Sem conduct or Device and Reflection Type Liquid Crystal Display Apparatus:
Figs. 1 to &pparatus 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 typerliquid crystal
display apparatus according to the present invention.
Fig. 6 illustrates an embodiment of a reflection
type liquid crystal projector according to the present
dnvention.
Fig. 7 is a sectional view showing a reflection

type 1iquid crystal display apparatus according to the

related art}

Best Mode for Carrying Out the Invention
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<Firrst Enbodinment: Fig. 1> Fig. 1 illustrates a first enig3 inegt g& t he
reflection type liquid crystal display apparatus accordi St (%resent

i nventi-on which conprises as a sem conductor 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

| ayer 33 is fornmed by injecting a liquid crystal between a sem conductor
device portion 10 for constituting an active matrix drive portion and a
counter transparent substrate 32 provided with a counter transparent

el ectrode 31ERRARHRORE RO nSeBksoRdEeEoBabaVbEsetnd Thef bepi tomdlgper devi ce
portion 10 has a configuration in which a switching transistor 13. and a
si gnal accubidiatd dpreapati Posp sy akepdvates: orfias .sdnitcorsduct or substrate
(base sem conductor region) 11 such as a silicon substrate of a first
conducti on typest Empodimente, FRytype, on the basis of each unit region for

constituting a.pixel Px. The switching transistor 13 is constituted as a
MS 14 8 Decenberri2006. itlymestorathdsS & yiier s adicstiglenitn ofhitgla a sour ce
region 13S
reflection type liquid crystal display apparatus
‘according to the present invention whiéh comprises as a
semiconductor device portion a first embodiment of the
semiconductor device according to the presént invention.
The reflection type liquid crystal display
apparatus 1 according to this embodiment haé, 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 portiocn 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
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and a drain region 13D of a second conduction type (nanel of N e where
t he seniconductor substrate 11 is of P type) are forned %%BCF'HB”Z%XGD

sem conductor substrate 11, and a gate el ectrode 13G formed of polysilicon
or the like is fornmed on the regi on between the source region 13S and the
drain region 13D, with a thin insulating |ayer 12a therebetween which
constitutes a part of an insulating layer 12 formed of silicon dioxide or
the like. The signal accunul ation capacitor 15 is constituted as a MS
type or MOS type transistor in which high- concentration sen conduct or

regi ons 15D and 15S of the sane first conduction type as that of the

sen conduct bype sobsteat eydd ¢rnaneigtoofiP ¥§peh wheseutbe segicontd®t or
substrate 11 is of P type) are forned on the sem conductor substrate 11,
and an el ecandde dbL&insredbomet3bDnofhe segond detdwenidshetgpesi conduct or
regions 15D and 155, wth a thin insulating |ayer 12b therebetween which

constitut es{mamaly, obf tiher yms ublad r80thé ayehidendWt br asuBPPFroPs i Bt €
potential inpressed on the sem conductor regions 15D and 155, a channel

15c is foriedontparpesy) i HFe beneacd sRecpd esdh 06en dBG Het Yess: e
sem conductor regions 15D and 155, and a capacitance is forned. 15 8
Decenber 2006, 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 alpart 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 high-
concentration semiconductorlregions 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) aré-formed on the
semiconductor.substrate 11, and an electrode 15G is
formed on the region betwéen the semiconductor regions
15D and 158, 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 158, a channel 15c is
formed at_aApQrtion beneath the electrode 15G between the
semiconductor regions 15D and 158, and a capacitance is

formed.
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In-this enbodi ment, further, a high-concentration bias s 1 con g&&{ regi on
17 of the same first conduction type as that of the senic %ﬁﬂ il

substrate 11 (nanely, of P type where the sem conductor substrate 11 is of
P type), for inpressing a bias potential such as an earth potential on

t he sem conductor substrate 11, is forned on the sem conductor substrate
11 on the basis of each unit region for constituting the pixel Px.

Besi des, on an insulating layer 14 formed on the insulating |layer 12, a
scan line (scan electrode) 21 is forned in connection with the gate

el ectrode 13G of the switching transistor 13, a signal line (signal

el ectrode) - 23 i s Irorthdd iemknsHmastt orf wiitttet, he Sughceorerpronratl3i®mof  t he
switching transistor 13, awiring 25 is formed for interconnection between
the drain rhiﬁsnsamﬁbmﬁdm¢mprsmégt@mng?toﬁnshet@améBfaﬂdtthenemetiémde_15G
of the signal accunul ation capacitor 15, and a bias electrode 27 is
formed in coyecds orhat tdf t tiee Ssemiontiet 06 r r &ghonsatd 5D apdarddBy pf t he
signal accumul ati on capacitor 15 and the bias sem conductor region 17.

Furt hermor exf on teypd Nedad | 11 | SRl cdbdb @SR @hst thee i DUl athagp | ayer 14,
a reflection electrode 19 for constituting a pixel electrode is fornmed in
connect.i on t ), ey Wk 2Phg fa Giad hHUMEL T MM ths the drajn 16

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 eignal 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 iSG of the
signal accumulation capacitor 15, and a bias electrode 27
is_formed in connection with the semiconductor regiene
15D and 158 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 eoﬁnectiOn

with the wiring 25, i.e., in connection with the drain
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........ - - - - 8 Decenber 2006 region 13D of the svgbchlng ﬁ%ggsiStor
13 and the el ectrode 15G of the signal accunul ati on capac BFEmpE 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 |ines 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, adrive circuit_is so constituted that with the bias el ectrodes 27
earthed, wEH1PReldlr PR BBEeAVihFhinpr Ess88i660rhd3senidcohduct or  regi ons
15D and 15S of the signal accumul ation capacitors 15 and the bias
seni conduct ®eFEFPERs 12E, ofintihai shonalpredemeintned pepenttak LApressed on
the counter transparent electrode 31 functioning in common for each
pi xel , the scan | ifkessixivrarier skiquent i athy sef beteibbyt wpe skiafuid ne drive
circuit, and a predeterm ned potential is inpressed on the gate el ectrode
13G of the swystalndispiapsasparatilsfdrhbbeaptsrkiganaecsgdihoyhignscan
line 21 thus selected, whereby the switching transistor 13 for the pixel
under consiglataltoplisityraedsédh anded 31982k arranged in a

vertical direction of a display screen, a multiplicity of

signal lings 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 abovehdeécribed.

As shown in Fig. 5, a drive circuit is so

constituted that with the bias electrodes 27 earthed,

with the earth potehtial impressed on the semiconductor

-regions 15D and 155 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 seleptéd, whereby the switching transistor 13 for

the pixel under consideration is turned ON, and a signal

voltage is impressed on the source region 1338 of the
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vol-tage is inpressed on the source region 13S of the 17 --- ------------

8 Decgnber 2386 switching transistor 13 for the pixel undtPeEBhEi %98 at i on

t hrough t he signal .1ine 23 by a signal line drive circuit, whereby a
signal charge is accunulated in the capacitance of the signal accunul ation
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 accunulated is inpressed on the reflection electrode 19
for the pixel under consideration, and an electric field according to the
signal voltage is inpressed between the count er transparent el ectrode 31
functi oni ngSWatebimentransaathr pPx&brantiet péxeéf hederonoekéderadéond for

t he pi xel under consideration. According to this, the rotatory

pol ari zat i ohhseagk bhet béghajduildner X &y & $ignaﬂnlimm deivéheiptuet, under
consideration having a liquid crystal capacity Cx of the liquid crystal

| ayer 33 i swhenébypl bedignabdchhegki (bt avbugblbsednchdent eaphbetsgikecti on
~type liquid crystal display apparatus 1 fromthe outside o? t he counter

transparentosubkér 8ignd2, abuni 2aEMbht 8dpatheeygnst herpeRLI ?ﬂx@f[ the pi xel
under consideration of the liquid crystal layer 33, is reflected by the
under consideration through the drain region 13D of the
switching transistor 13 for the pixelrunder consideration.
The signal charge thus accumulated is impressed on
the refiection electrode 19 for the pixel under
- consideration, and an electric field according to the
signal voltage is impressed between the coﬁnter
transparent electrode 31 functioning in common for each
pixel and the reflection eléctrode 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 haﬁing a liquid crystal
capacity Cx of the liquid crystal layer 33 is‘controiled,
and the light which is iﬁcident on the reflection type
liquid crystal display apparatus 1 from the outside of
the counter transparent substrate 32, is trahsmittedu
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 bf the pixel under consideration of the liguid

crystal layer 33 and goes out to the outside of the
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reflection electrode 19, is again transmtted through the %pr i% 0of t he
pi xel under consideration of the liquid crystal |ayer 33 &%8M§9¢8%ut to
‘the outside of the 18 8 Decenber 2006 counter transparent substrate 32 is
nodul ated, and the |light in a predeterm ned polarization direction is
out putted, whereby an inmage is displayed on the reflection type liquid
crystal display apparatus 1. In the reflection type liquid crystal display
apparatus 1 and the sem conductor device portion 10 according to the
enbodi mrent shown in Fig. 1, the sem conductor regions 15D and 15S for
constituting the signal accunul ation capacitor 15 are of the sane
conducti on ¢9\WeleE FFRRSRATYERE SeRFEbabacdrisupedvdaeed(basé tkei conduct or
region) 11, i.e., of the conduction type different fromthat of the source
regi on 13S hight hin alrpfredeegimhngadpolarhzativvr chhingctiansistor 13.
Therefore, for separation between the switching transistor region and the
signal accuwmtmitiiosd capaertoy amejrage isedisslayed detwken the switching
transistor region and the signal accunulation capacitor region, i.e., the
di stance d heflween dihetgsai higedd oor 1S3Eh 0f i sl agwapshtagas ransi stor 13 and
the sem conductor region 15D. of the signal accumul ati on capacitor 15 can
be made to be 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 155 for constituting the
signal accumulation capacitor 15 are of the same
conduction type as that of the semiconductot substrate
{(base semiconductor region) 11, i.e., of the conduction
type diffe:ent 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
. 0of 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 %egion 17
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sufficiently small, whereby the area of the pixel Px can 'Qe rgdg@@g, and
t he nunber of pixels which can be formed in a predetermhet®EPY n be
enl arged. Mreover, not only the bias sem conductor region 17 19 S
Decenber 2006 but al so the sem conductor regions 15D and 15S for
constituting the signal accunul ation capacitors 15 are used as the regions
for inpressing the bias potential on the seniconductor substrate 11;
accordingly, the bias potential is stably inpressed on the sem conductor
substrate 11, and noi se resistance is enhanced. Incidentally, a bias
potential different fromthe earth potenti al na% be inEressed on the
seni conduct®oft FEFP ohle 18EMARANIBSEeF FRE1SNgnaPPagRANbPAL fOR capacitor 15
and the bias sem conductor region 17. Besides, on the contrary to the
enbodi nent SPRWR Fatixggthe sigealearesndletbpnsospacitersbiSeare
sem conductor region) 11, the sem conductor regions 15D and 15S of the
si gnal accumgdtadntapaeyionrs 15cnntnpheshing theaikbasuptbentegl oom17 may
be of N type, while the source region 13S and the drain region 13D of the
swi t chi ng ttlansisbrod@uaeyr beubpst Fatypkl ; Factbedimgey, | tisé eatlaof using the
sem conductor substrate directly as-the base sem conductor region and
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 155 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 sﬁbstrate {base semiconductor
‘region) 11, the semiconductor regions 15D and 158 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 méy_be of P type.
Furthermore, instead of using the semiconductor
substrate directly as the base semiceonductor 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

regicn, a configuration'may be adopted in which, for
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form ng the source region and the drain region of the sw¢tchi % 06
transi stor, the sem conductor regions for constituting t ec&i"g #0
accumrul ati on capacitor, and the bias sem conductor region in the base
sem conductor region, a configuration nmay be adopted in which, for 20 8
Decenber 2006 exanple, a base sem conductor region of P type is forned on
a sem conductor substrate of N type, and a source region and a drain
regi on of N type for constituting the sw tching transistor, a
sem conductor region of P type for constituting the signal accunulation
capacitor, and a bias sem conductor region of P type are fornmed on the
base sem cGHHATEHY radidif ofehirslyghse @%%Thdoﬁ otRRents Freds Fig. 2
illustrates a second enbodinent of the reflection type liquid crystal
di spl ay apwa@mmﬁwwtwhmﬁ%s@ﬁmimxi@révmiwwmri ses as a
sem conductor device portion a second embodi ment of the sem conductor
devi ce accoratiimn tand e grasetedimemd dh.type tfvs embaditmdning ithe he case
of formng the switching transistor 13 and the signal accunul ation
capaci tor Xwidrchivey sterdopistuet ora saeisitcatdudtbas eregiom cohductye regi on) . 11
as in the enbodi rent shown in Fig. 1, a bias sem conductor region is not
formed on ti® 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 portioﬁ 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 és.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 158 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 158 for constituting the signal accumulation
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sem conductor substrate 11 separately fromthe high- conce tragi ol
sem conduct or regions 15D and 15S of the same conducti o PSBECHELHhat of
t he sem conductor substrate 11 for constituting the signal accurul ation
capacitor 15, and, instead, the sem conductor regions 15D and 15S for
constituting the signal accumul ation 21 8 Decenber 2006 capacitor 15 are
made to serve al so as the bias sem conductor region for inpressing the bias
potential on the sem conductor substrate 11. Besides, a bias el ectrode 27
is formed on the insulating layer 14 in the state of being connected to :
t he sem conductor regions 15D and 15S, and the bias electrode 27 is
connect ed t®RRBABIBR]T pbt HET MM2Pdi HP SBERS assanm@eabl® PbRential point, 3
whereby a bias potential such as the earth potential is inpressed on the
sem conduct ¢miegidnctasregien 158 THerefhend ashpedesaareotenkighneas in
t he enbodi nent shown in Fig. 1. Therefore, in the enbodi nent shown in Fig.
2, like inthéesenbodidmritoshompmstinateglll, for separation between the
switching transistor region and the signal accurul ati on capacitor region,
t he di stance bet wamsiides, swikticts rgldatansiestdt irsedicomeshdbrt Hehesi gnal
accurul ation capacitor region, i.e:., the distance between the drain
insulating layer 14 in the state of being connected to

the semiconductor regions 15D and 158, and the bias
electrode 27 is connected to a bias potential point such
as an earth potential point, whereby a biéS'potential
such as the earth potential is impressed on the
semiconductor regions 15D. and 158. The other éspects are
"the same as in the embodiment shbwn'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 1? 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 pixei Px can
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region 13D of the switching transistor 13 and the sem co uc%ngr rgﬁi on 15D
of the signal accunulation capacitor 15 can be nmade to LEIPPAD tly.
small. I'n addition, the portion for formng the bias sem conductor region
17 in the enbodi ment shown in Fig. 1 can be cut fromthe pixel region.
Therefore, as conpared with the enbodi nent shown in Fig. 1, the area of

t he pixel Px can 22 8 Decenber 2006 be further reduced, and the nunber of
pi xel s which can be formed in a predeterm ned size can be further

enl arged. Moreover, the area of the pixel Px can be made to be
sufficiently small, even without reducing the area of_ the sem conductor
regi ons 15PAnPUESHIreHEed graid Bhe upmkay ot dabsel § ovhish se@@wibRy al so
as the bias_sem conductor region..; As a result, the bias potential is
stably i npr&xgeatl o ttherrir eoriiiedrsbadstamtke 1furthelr ewlaegedsi st ance

i s enhanced. Incidentally, on the contrary to the enbodi nent- shown in Fig.

2, the seni conductloresuiestr &he @EAxese ofsdinec pricdedt Bx regi de) relicand t he
sem conductor regions 15D and 15S of the signal accunul ati on capacitor 15
may be of B¢ tsupEfiadterte t hemasbly ceveregiorhd8S madlidhreg drlee lmreegifon 13D of
the switching transistor 13 may be of P type.
- the semiconductor regions 15D and 158 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-subsfrate 11, and
noise resistance is enhanced.

Incidentally, én the contrary to the‘embodiment
shown in Fig. 2, the semiconductor substrate (base
semiconductor region) 11 and the semiconductor regions
15D and 158 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 bf using the semiconductor
substrate directly as the base semiconductor region and
forming the source region and the drain regidn of the

. switching transistor and the semiconductor regions for
constituting the signal accumulation capacitors in the
base semicohductor 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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Mor-eover, i nstead of using the sem conductor substrate djrectl t he
base seni conductor region and forming the source region % ﬁﬁpﬁé&ga?n
region of the switching transistor and the sem conductor regions for
constituting the signal accunul ation capacitors in the base sem conductor
region, a configuration may be adopted in which, for exanple, a base

sem conductor region of P type is forned on a sem conductor substrate of N
type, 23 8 Decenber 2006 and a source region and a drain region of N type
for constituting the switching transistor and sem conductor regions of P

.type for constituting the signal _accumulation capacitor are fornmed on the

base sem c®Rduet BPUEESI 6RISPNt RBAPAt Ypain<¥RpAEnERBoNI f¥RE: fPFg. 3> Fig. 3
illustrates a third enbodi ment of the reflection type liquid crystal

di spl ay appaeaststuhéesr 8hagsvotchengr esensiphvenendnsehichndoaperses as a

sem conductor device portion a third enbodi nent of the sem conductor
devi ce accoreghgnsoocfh® pyeseficri poratibnting thesseéghedi nent, the
switching transistor 13 is configured in the same manner as those in the
enbodi ment sacstiowhat nofi gspatiand 2reHbwemed, ounkthkebebBet he enbodi nents
shown in Figs. 1 and 2, the signal
: .semiconductor region of the P type.
<Third Embodiment: Fig. 3>
Fig. 3 illustrates a third embodiment of the
reflection type liguid crystal display épparatus
according to the present invention which comprises as a
semiconductor device portion a third embodiment of the
semiqonductor device according to the present invention.
In this embodiment, fhe 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 sigﬁal
.accumulation capacitor 15 has a configuration in which an
electrode 153G is formed oh 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
- appropriaté 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 capaéitance
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accurnul ati on capacitor 15 has a configuration in which ar]s[ el g_%tarzgﬁe 15Gis
formed on a region, adjacent to the drain region 13D of [Pee t ?ng-
transi stor 13, of the sem conductor substrate (base sem conductor region)
11, with a thin insulating |ayer 12b therebetween which constitutes a
part of the insulating layer 12. Wth an appropriate potential inpressed
on the electrode 15G a channel 15c is forned at a portion beneath the

el ectrode 15G adjacent to the drain region 13D, and a capacitance 24 8
Decenber 2006 is fornmed. In this enbodiment, further, a high-concentration
bi as sem conductor region 17 of the sane first conduction type as that of
the senicontRicte¥™R%bstrate 11 (nanely, of P type where the seniconductor
substrate 11 is of P type), for inpressing a bias potential such as the

earth potential df tthdss@mbeshidditor Bihemt @ T gh-sdnsemddragiion he
sem conduct or substrate 11 on the basis of each unit region for
consti t uti nelas pixelcandudest desgion dh ohsthat $age | Hiest ldofdnoeionn t he
insulating layer 12, a scan line 21 is formed in connection with the gate
el ectrode 13@ofas hehswi¢fhily sémbnshdtotod sulsststgnal 11 i (wakSlys formed
in connection wth the source region 13S of the switching transistor 13,
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 blas 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 156G of the
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and a bias electrode 27 is formed in connection with theéﬂg%echr%ﬂi 15G of
the signal accunul ation capacitor 15 and the bias senic eV8 2P%yi on 17
On an-insulating layer 16 formed on the insulating layer 14, a reflection
el ectrode 19 for constituting a pixel electrode is formed in connection
with the drain region 13D of the switching transistor 13. Adrive circuit
is so constituted that, as showmmn in Fig. 5 wth the bias el ectrode 27
earthed, with the wearth potential inpressed on the electrode 15G of the 25
8 Decenber 2006 signal accunul ation capacitor 15 and the bias
sem conductor region 17, and with a predeterm ned potential inpressed on
t he count erS33hs FEEMUIA 6E3R 0PN i M fghe nPi@dmon for each
pixel, the scan lines 21 are sequentially selected by a scan line drive
circuit, IRIMECPIBHRT MieEPPot entand Wisth mprvssdetermited gate el ectrode
13G of the switching transistor 13 for the pixel connected to the scan line
21 thus selpthand;iawienstassdrd awi tivhiomuntendi strospdBefiore tdwet mideel under
consideration is turned ON, and a signal voltage is inpressed on the
sour ce regiin i8S tafortiley s tadnimon fomnsicit @il f orhé hecgn Xelnamder
consideration through a signal line 23 by a signal line drive circuit,
whereby a 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 135 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 liguid crystal dispiay
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si gnal charge'is accunul ated in the capacitance of the %gn Egulation
capacitor 15 for the pixel under consideration through t 3PQ?¥ gi on
13D of the switching transistor 13 for the pixel under consideration. The
signal charge thus accunulated is inpressed on the.. reflection el ectrode
19 for the pixel under consideration,, whereby an inmage is displayed on
the reflection type liquid crystal display apparatus 1, in the sane
manner as in the enbodiments shown in Figs. 1 and 2. In the reflection
type liquid crystal display 26 8 Decenber 2006 apparatus 1 and the
sem conduct or devt ortlon 10 accordlng to the enbodi nent shown in Fig. 3
const it ut ed®PBErabbve- d8§9r|83d53§1§8ﬁﬁ8 hatcsvicegpertien 1onstituting
the signal accunmuyl ation capacitor 15 is not forned on the seni conductor
substrate 13cSeparagely FPSn?mPﬁélHFEFnsh@gpoﬁnlﬁDng3tﬁ@n§ﬁﬁt@hedg
transi stor 13. Therefore, even though the bias sem conductor region 17 is
formed on t®& 3kaveoAasersbedubst Famecenducheraregionh fohe pixel Px can be
reduced, and the numnber of pixels which can be forned in a predeterm ned
si ze can becoestiatgbingl hbpdehgnklyacaubiudatponentpaktidotf 26ehs fivbm t he

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 regibn and
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earth potential nmay be inpressed on the el ectrode 15G of he si
accunul ation capacitor. 15 and the bias sem conductor regi%%mf7$e€£6%
addition, bias potentials different fromeach other nmay be inpressed.
respectively on the electrode 15G and the bias sem conductor region 17.
Besi des, on the contrary to the enbodi rent shown in Fig. 3, the
sem conduct or substrate (base sem conductor region) 11 and the bias
sem conductor 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.
Furthernore, instead of usi n% t he, sem conductor  substrate directly as the
base seni condtfRtRY FREi BPEFR rogion.and the draingregienvef bhes formi ng
the source region and the drain region of the swtching transistor and the
bi as seni coFtbEEdING ehF IS FLOF N Baklee sehp 8 ovemicorduegponregion in
configuration may be adopted in which, for exanple, a base sem conductor
regi on of Fhgpease semheendictosendéecbouct oroniibgurat kon ofaN bgpe, and a
source region and a drain region of N type for constituting the sw tching
transi st or aaebtedi s wiirh cofwitct:oampbg) oa lds® semicatdudosred on the
base sem conductor region of the P type. [Enbodi nent of Reflection. Type
Li qui d Crystexdidit opck otype 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 Crystél 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 réflection.type liguid drystal
- 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 tb the

28




Fig. 6] The reflection type liquid crystal display apparatus acc gging to
the present invention, constituted as those in the abové%%3?3$?%§
enbodi ments, 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 |iquid
crystal projector 2 according to this enbodi nent, non-polarized white
light as parallel raﬁs having a,uniformintensity distribution in a
 predet er mi ngtPTehi Oh bhIAtpPERR 6Pt BBgbREE fsomhen 23lsmpeatipar updbe
center of Iight beamis emtted froman illumpation unit 3 conprising a
white |ight3seeRelshegernwhihe Light seanrenhtbesminted is incident on a
pol arized light beamsplitter 4, where it is split into a |ight beamof S
pol ari zed |ight ré&Heedtiahthyoede tipy anizeed ightimheesplitter 4, and a
| ight beamof P polarized light transmtted through the polarized |ight
beam splitteelarizpd light beam spiStpetatj zeberéght isekpettetnby 4he
pol ari zed |ight beamsplitter 4 is
' light beam of 3 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 refilector 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 byxthe blue reflector 6 is ihcident

29,




f

incident on a red reflector 5, where red light in the Ii a S
polarized light is reflected by the red reflector 5, mheggé?gﬁFggﬁglight

and blue light are transmtted through the red reflector 5. Further, the
green light and blue 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 light transm tted_ throygh ,the blue reflector 6 is incident on a
reflection ngé rF?§8F518Py§¥RP gﬁ@ﬁﬂﬁycﬁyﬁgﬁ&tQésféaﬂbﬁpﬁﬁé@ﬁPsaﬁﬁ t he
bl ue |ight reflgited by the blue reflector 6 is incident 29 8 Decenber 2006
on a refl ectPBnPt¥Be 1iquid crystal display apparatus 1B for blue. The

reflection type liquid crystal display  apparatuses 1R, 1G and 1B are each
a reflection type T#% qif e {5eml twpe pl bguapparustel adtopting to -t he
present invention, which is constituted as in the enbodi nrent shown in
Fig. 1, Fig2Ppabetregs 3R,and,i AndhilBhareamgechdat aefilecwibht egpby red,
green, and blue picture signals
S 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 ﬁype liquid crystal display
apparatus 1G, and the blue light incident on the
reflection type liguid crystal display apparatus 1B are
modulated respectively by the reflection type liquid
crystal display apparatuses 1R, iG, 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 liguid crystal projéctor 2
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(celor signals), respectively. The red light incident on _the reflection
type liquid crystal display apparatus 1R the green Iigﬁtemﬁﬁwﬂ&ﬁﬁi on the
reflection type liquid crystal display apparatus 1G and the blue |ight
incident on the reflection type liquid crystal. display apparatus 1B are
nodul at ed respectively by the reflection type liquid crystal display

appar atuses 1R, 1G and"1B based on the picture signals, are then
reflected, and again conbined wth each other by the red reflector 5 and
the blue reflector 6. O. the nodul ated red, green, and blue |light beans
t hus re-conbined, the P polarized |light conponent is transnmitted through
‘the pol ari AZGFIEENY beantps | enkedimens, | Hageateéghtf edmckhpiseknimrgedly
projected on a screen 8 by a projection lens 7. In the reflection type
liquid crystted meb]ectbon2tyfe BiBetdnbeys2@06 dimpdaydiapparatidtes 1R,
enbodi nent, the area of each pixel in the reflection type l'iquid crystal

di spl ay apfd#,atarskslHRyan g wedhddi camdetieduaiter anll i Tinder cliof

pi xel s which can be formed in a predeterm ned size can be enlarged, as

‘described ahoyvee Thefddrtn apfeidtherninid@cdi H8 tapepe ldiid fhsd ysd &l
di spl ay apparatuses 1R, 1G and 1B are manufactured in a predeterm ned
size, the E&rivdd 1d¥ove. Therefore, where the reflection type
liquid crystal display apparatuses lR,.lG, 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, lG,‘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 o¢f the.
reflection type liquid crystal projector 2 can be reduced.
Incidentally, the feflection type liquid cgystal
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 éomprise
an illumination optical system for emitting the light
from a whité 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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pixels in the reflection type liquid crystal display app atuges 1R 1G
and 13 can be enlarged, and.a high- resol ution i mage can beeHrEF&Ped on
the screen B. On the -other hand, where the reflection type liquid crystal
di spl ay apparatuses 1R, 1G and 1B each conprise a predeterm ned nunber of
pi xel s, 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 |imted to the one shown in the figure. It suffices for.,
the refl ectPbntR§pblehfuber®r yat decprppatnar cpbieakpsyseemafior| | unmi nati on
optical systemfor emtting the light froma white Iight source in the
form of a |3Rhitbeag thevikigs scemhttedm iahtnbeay e rabptuoalinyact
predeterm ned region on a plane orthogonal to the center 31 8 Decenber 2006
-of the |ightobeaniightebeapssenghopsi cald,syysteem faord plud tiight Heesthss
emtted light beaminto a plurality of color |ight beans such as red,
green and bteleédightn bepss, ligefd ectyonal ygesplayi sosaystasedi spl ay
apparatuses according to the present invention on which the thus split
col or |i ghtadestsingetd eSReghtaedyt | NSvEePlondn 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 proijection 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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cdnbining optical systemfor conbining color imge |ight Qea emtted
fromthe reflection type liquid crystal display apparatds ?mg%?ﬂ¥ﬂ%
colors, and a projection optical systemfor projecting the conbined inage
light on a screen. Besides, the reflection type liquid crystal projector
may be constituted by use of a single-plate reflection type liquid crystal
di spl'lay apparatus, in place of the deconposing optical system and the
conbining optical system Furthernore, a back projection type may be
constituted, instead of the front projection type as in the enbodi nent
shown in Fig. 6. As has been described above, according to the present
invention, it is possible to realize @4#&48ction in the area of each pi xel
wi t hout degradi ng noise resistance. 32 8 Decenber 2006 CLAINMS 1. A
seni conduct or devitte EoSFSORGUEtOL Cevileg comprdissner aamaid iigaal
accunul ation capacitor on a base sem conductor region of a first
conducti on EypRSbAtPhean@asdi sighadashcumitiatéghonapacitonsont atbagea pi xel,
wherein said switching; transistor has a configuration conprises a drain
regi on and aeBbtere@usregronegbonecfed forst 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 ah 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




a signal line, both of which are of a second conduction type and are
forngd on sai d base seniconductor region, and a gate eIéH%%ﬁﬂEaFQ&ﬁedlon a
regi on between said source region and said drain region, with an
insulating |ayer therebetween, and connected to a scan line; said signal
accumnul ati on capacitor conprises two sem conductor regions of said first
conduction type forned on said base sem conductor region, and an
el ectrode fornmed on a region between said two sem conductor regions, with
an insulating |ayer therebetween; .and a reflection el ectrode for
constitutin@%a glxel electrode is fornmed in connection with said drain
region of Bar8=sWitching transistor and said el ectrode of said signa
accurul ati on capacitor. 2. A sem conductor device as set forth in claiml
33 8 Decenber 2006 Rie? eF e HCLUhi tomrret@f 9@k ofil ot sai d first
conduction type is fornmed on said base sem conductor region, separately
fromsai d sepR@enbieroEyPegidnorsedsent asidgbsakdssngnahdactanul ation -
capacitor. 3. A sem conductor device as set forth in claim1, wherein

_ 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 semiconduqtor 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 regioh for constituting a pixel,
wherein
said switching;traﬁsistor 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 1ine;

said signal accumulation capacitor comprisés an
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satd sem conductor regions constituting said signal accuml ation _capacitor
are connected to a bias electrode, and serve also as a B %mgﬁﬁﬁ@@%ductor
region of said base sem conductor region. 4. A sem conductor device
conprising a swwtching transistor and a signal accumul ati on capacitor on a
base sem conductor region of a first conduction type on the basis of each
~unit region for constituting a pixel, wherein-said switching transistor
conprises a drain region and a source region connected to-a signal I|ine,
both of which are of a second conduction type and fornmed on said base
seniconduct%L regién, and a gate electrode fornmed on a region between said
eghH°dsi

source regi HoBred nOR edi BRI1OW t RIAACRAS UL At FAYd] dyain
t her ebet ween, and connected to a scan line; said signal accunulation
capacit or coPPrPRe’f apridsswibeetnetranessterecef odeifiobard on a region,
adj acent to said drain region of said switching transistor, of said base
sem conductRMiegndncter t reabon nswithi ay Linyetatiherkheeneen; and a bias
sem conductor region of said first conduction type is forned on said base
sem conductidrerebetween; 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 sald 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 liquidlcrystal disblay
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region in the state of being connected to said electrodelaﬁf s?igﬂaggnal
accumul ation capacitor through a bias electrode, and a reff€QPY
el ectrode for constituting a pixel electrode is formed.in connection wth
said drain region of said switching transistor. 5. ‘A reflection type
liquid crystal display apparatus conprising a liquid crystal |ayer forned
between a surface provided with said reflection electrode of a
sem conductor device as set forth in any of claims 1 to 4, and a surface,
provided with a counter transparent electrode functioning in conmon for
~each pixel,_of a_.counter %Lanﬁga%ent substrate di sposed opposite to said
seni conduct BPPAERT R BNIATRES Lé8RFoRVEPBELEAGEREOREBYSERE BeEpdetben
conprising a reflection tg e liquid crystal display apparatus as set forth
in claimb,TRRFRIFCEEGNE gﬁ?ﬂbea PrPoRFRiPRghen8ouUrce i s nodul ated based
on a picture signal by said reflection type liquid crystal display 35 8
Decenber 2006 apparatus, and the light outputted through the nodul ation
is projected through a projection lens. 36 - '
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