; PQe3e; 8\ (<6rT*0 1 LAYOUT FOR CMOS | MAGE SENSOR Field of the Invention 5

(0001]. The present invention relates to a fabrication of i mage
sensor (CIS) and, nore specifically, to a novel |ayout desammmm)mﬁuwn
which netal lines are provided to connect a photodi ode wt rea
conprising three transistors. 10 Background of the Invention [006@2§. Since

a CMOS i mage sensor (CIS) has a | ow opér ation vol tage, |ow

consunption and high operation efficiency, it is broadly a#ﬂlﬂ“@@lﬂ“ﬂﬂmﬂm#
current sem conductor industry such as 15 vi deophones, digi ;

nobi | e phones and aerospace aspects. Particularly, the C S can"®¥%per at ed
in random access based o a i cat | rQcess thereof is
conpatible with the |ﬂg§§(ﬂﬁ§?3€(§1{ Mgs@%éﬁéﬁ&§ﬂgﬁrl cati on.
Therefore) it is even nore inportant. 20 (0003]. Please refer to FIG 1,
whi ch shows a typical C S design. The CIS is conposed by a photodi ode D and

three MOS transistors ML, M aﬁﬁe!wogi\gg%ﬁ:g mg phot odi ode D is connected
to the elenent ML used as a s , element ML is activated, a
reverse bias 2 required for operation of the photodiode Dis provided to
t he photodi ode D fromthe power source VDn, as shown by the signal Ain

vol t age- t3 m [0l JagTae presehtGinenfdoni redatelseto eviabsichi@s ofed IGMOS he
photodiode Dis illumnated. Under the electric field of the 5 reverse bias
period, the anage sensemtChy) engpamorespeghiigaly, txreamegelgeyoustdedigicor di ng

to irradiatign jnfensi result .in reducin portion of the reverse bias.
When the rev sé?%i‘&sw&ii?l? (S‘EFtiaL Igsotire Pﬁ%‘giidrildatﬂ &f’PBﬁc'cédg@am@il%d%i ch the
transi stor i d f « k1 i i ead signal voltage is
applied to {\%itﬂg%tl teaw(i)q}%t%%Iat%o?ﬁglﬁg#é?%&%apg% f%’ve it, alight signal

can thus be read. The light signal (voltage) is outputted fromthe
phot odi ode D to the transistor M2 and is anplified. The anplified signal is

then outfutted to the sourcBagkgroundrefhthcinveiBionl5 [ 0004]. Referring to

FIG 3, which is a top view of a single pixel |ayout for

(0002]. Since a CMOS image sensor (CIS) has a low operation
voltage, low power consumption and high operation efficiency, it is
broadly applied in the current semiconductor industry such as
15 videophones, digital cameras, mobile phones and aerospace aspects.
Particularly, the CIS can be operated in random access bascd on
demands and the fabricating process thereof is compatible with the
logic process in the semiconductor fabrication. Therefore, it is even
more important.
20
[0003]. Please referto FIG. 1, which shows a typical CIS design. The CIS is
composed by a photodiode D and three MOS transistors M1, M2 and
M3, wherein the photodiode D is connected to the element M1 used

as a switch, and when the element M1 is activated, a reverse bias



a conventional CI'S) a pixel region 102 is forned on a P-type sem conduct or
substrate 100 and the pixel region 102 includes a photodi ode area 104 and
an active area 105 separated fromthe photodi ode area 104 by an insul ation
area 110. An N-type well 106 is fornmed in the photodi ode area 104. \Wen a
positive 20 voltage is exerted to the type well 106 and a negative
voltage is applied to the other P-type<ubstrate in the photodi ode area
104, a depletion region 108 of PIN junction is formed. The three
transistars 112a, 112b, 112c in the active area 1 OS respectively,
corresponding to ML, NQ M8 in FIG 1, are used to control the operation of
t he phot odi ode D. 00 05] . After t he photodi ode area 104 is

i rradi ated wreguigedi §¢no|@qriaym iof the amhetodiedech spPrevided torabem a

t diff | t t ud
basbd on t nePPRIRIoAs PR THEPER AU bt SR LGS SR e
T ooy i yBitabeifiifetdiacall HFIG 0D, LHAIRE MO ISCUIER dedfbd,0 Nave @

good response to regi on ave alam b ructure

which is per Vh@tjﬂldtedimﬁl@tDtheﬁﬂﬁﬂun[iibQQGUnd'd@Vﬂz‘éeélco@fifce'ﬁdltlgbf the
irradi ation, the source and drain 106a 10 of the transistors in the active

area | 05 &l soevmpdnastpaemhd thgkiedtrorragid fioleapairseofpiocquabdrtentsa 104
does, to result the dark current defect. Nevertheless, i.n the SPICE nodel
of the chara8tBeraled cacenarding %df’@d‘n%ﬁ@n mtenslt@ewéﬂl&t lip m@wnﬁdat hat the

transistors in_th nvi ron t he
active area ngtlgﬁd)affﬁ!ee ﬁ%‘@‘?’%gbdam i@ﬁfa?/ 5€ StREP pfé’r%tjﬁded ina
bright envi r gkdTpahdid Jloﬁ%@ﬁ?és tlha\svhw}ﬁtmﬁa%mwwlc?s fifrnlelCo ff) 2RY! SLOr'S
do not match and leads to distortion. j0007]. The netallization’process of
t he peri pher thisctimsyi {5 ahasad cs1gnabamﬂtirgtedstzrpmaade tohtlee gme abf lthgers, and
the netallization 20 process in_the pixel elgl on 102 is usually sinpler

than in ffe b"@lﬂﬁ}ﬂ%@l’&ﬂ rteghedive ifpra I‘ﬁ&lttéhgw P?iéﬂb%( e neadi dhelbtizhtas only

Fequires | ongEnEL ARG r‘%ﬁ?ﬁ“fgﬁ@ffﬁ n@ﬁeﬁmt’[‘)’? Y e TnetdReidP i ng
time is too l\%gndtﬁé ified.2) 3 j}'l‘m'e&@ sﬁlﬂﬁhallrutg)b‘?ﬁlé?{‘to theW |1 be

over - et ched. e rreta I nes W|t arrower hs are

over - et ched gourdehef thid ergusdstosMai ndow becorres narrow. This is a serious
defect in process. 5 [0008]. In view of the above-nentioned, a nethod is

provided in the
15 [0004]. Referring to FIG. 3, which is a top view of a single pixel layout for

a conventional CIS, a pixel region 102 is formed on a P-type semiconductor
substrate 100 and the pixel region 102 includes & photodiode area 104 and an
active area 105 separated from the photodiode arca 104 by an insulation area
110. An N-type well 106 is formed in the photodiode area 104. When a positive

20  voltage is exerted to the N-type well 106 and a negative voltage is applied to the
other P-type substrate in the photodiode area 104, a depletion region 108 of P/N
junction is formed. The threc transistors 112a, 112b, 112c in the active area 105
respectively, corresponding to M1, M2, M3 in FIG. 1, are used to control the
operation of the photodiode D.



present invention to solve the aforesaid problens such as dark current etc.
Summary of the Invention to [0009]. The nmj or objective of the present
tnvention is to provide a fabrication of a CMOS i nage sensor (CIS) so as to
reduce the defects of the CIS. 15 [0010]. A layout of a CMOS i nage sensor
is disclosed in this invention, whereip said | ayout conprises a photodi ode
area which is formed on a P-type sem cOnductor substrate; an active area
which is formed on the sem conductor substrate and is separated fromthe
phot odi ode area by an insulating area and conprises a plurality of
transistors for driving the photodi ode; and a shield 20 which is fornmed on
top of the active area and protects the active area fromirradiation. [0011
J. For the photodi ode area, the P-type senmi conductor substrate is used as a

positive ele apd a N-t LI in.the P-type, sem conductor substrate
5 is used asféaﬁggat&&gr é%MdWFatlh‘é‘ Eﬁ?%&’éﬂ’aar\élé{ lfa}’&httb}ip% wel |
is used as a ai | I d - 1 I Lfusion.a in the N-type
well is useqr%%%ag%t\éﬁgfﬁi% ;e"ﬁ’egflgtr)ﬁeo? m_ﬁbra}e/ge\%gg*sfet #e{egmt%c{ %ﬂga%cnﬁ'éﬁ?fade of
metal . 5 Bri giffdesaioliapePRhede rﬁéﬁﬁﬁaawreggseh%%ﬁé ligﬂﬁﬁteﬁﬁ’iﬁ@&b&& ppect s
and many of the attendant advantages of this invention wll beco nor e
readi |y afpr tré giieel rgidnh¢02 afethbeconvertional €35, Thekeforepdid obderr ffrethence to

the follow ng detai]ed 10 description, when taken in conjunction with the
acconpanyi ngPhptodiadsarea i teihave pgopd mysponsedp lights Humpixg! toginncH)2 ong desi gn

inthe prioryart;,[Q0 1 4 ) . El 2 1.5 a v diagramof the CISin
operation; 1 aTe%la%ilgaxjst;ucbquél& §Hegv13us{t8£[?g\ﬁgwr ‘a single pixel |ayout
for a conventional CIS; (0016]. FIG 4 is a top viewof a CI'S; 20 [0017].
FIGs. 5 and 6 are respectively a top view of a C'S pixel l|ayout of this
invention; [[@006R Howbver,Gfter lightdrraddsiionctlid SoatcelardidraiPlokle C S
|l ayout in FIG 6 along a aa' line; and

10 of the transistors in the active arca 105 also respond to the light

intensity, as the photodiode area 104 does, to result the dark current defect.
Nevertheless, in the SPICE model of the characteristics of the photodiode, it is
generally presumed that the transistors in the active area 105 are in a dark
environment. But the active area 105 and the photodiode area 104 are
15 actually operated in a bright environment, it causes that the characteristics

of the transistors do not match and leads to distortion.

[0007]. The metallization process of the peripheral circuits has to
be performed to have threc metal layers, and the metallization
20 process in the pixel region 102 is usually simpler than in the
peripheral region; for instance, the pixel region 102 has only two
metal layers. Therefore, the difference of patterns is great and it
requires longer etching time in the peripheral region. Once the

etching time is too long, the metal layer around the peripheral region



6 [ 0019] . FI G. 81i s a cross-sectional diagramof the CIS layout in
FIG 6 along a bb' line. 5 Detailed Description of the Preferred

Enbodi ments [0020J. This invention discloses an inproved | ayout design for
ClS. Wen the netal l|ayers of the peripheral circuits are forned, a
shielding netal for the active area is sinmultaneously fabricated, 10
thereby to inprove the defects of dark turrent and noise, etc. resulted
fromthe irradiation of the active area in the conventional pixels. [0021].
Pl ease refer to FIG 4, which is a tap view of a CMOS i nage | S sensor
(AS). The S includes an array of a. plurality of pixelsl02 and a region
200 of peri phe circuits. .Ta, take anpl e, t he four, pixels 102 around
the peri pheréi‘f'rl ?&Yictr'se,tcﬁﬁg' ?Barmﬁajé}rg?sl Wﬁt%?%rrﬂﬁ'gﬁfi‘f’i sa”sres‘%é\;ﬁ in FIG
5) which is € I icxel : P j irstly, a
P-type sem cgcr’lggcrzq‘)c?rr %thgfsctd radéltqetﬁfg tﬁg(g rlk’gg%#l%\}?%oegmﬁ%r?l n?)%sgﬁéir%rr@vp‘l Eﬁrst he
P-type sem coddudrpdusdbfédtanepldi@shas a P-type dopant such as boron. Then)
a pixel region 102 is fabricated on the P-type sem conductor substrate 100,
wherein before a photodi ode area 104 and an active area 105 are fornmed, an
insulation area 1 1Q of-insyl ation structures such as, FOX and STl etc. 7
must be fﬁrsiogaﬁhegndﬁe%@ﬁwwﬁ-mtwn% & mefhok isprevided st the
substrate 10Q_in qrder to separate the ot aodi ode ea 104 fromihe active
area 105 5 perbt et o P e B8 RERHSRIS P oBlERsoR el FEidatEar e |
the pixel regdjpentQdc. A photoresist pattern is formed on the P-type

sem conduct or substrate 10D to define a N-type well area 106 and a first
ion inplantation is then perforned in the photodi ode area 104 to formthe
N-type well area 106 therein. In one exanple, the N-type 10 well area 106
is inplanted with a N-type d&ummanyaf 4hedmventiowus and arsenic) ete.
After conpletion of the NNtype well area 106 fabrication, the photoresist
pattern ijg renoved. [0023]. Afterwards, gate structures of the transistors

112a) 112b, 2C i Ve 0 re. f ' i.n . the,pixel

regi on 102) ;(ﬁ)é)%'at ﬂsﬁ#@&ﬁ§&e\é§’f&{§gﬂiﬁ éf%regltiﬁlﬁ%'ﬁgbggit%ﬁ“%b‘j%?
peripheral cEattisionlof 2EMOBahidgedcidor I(mspso 8y 2REQucé tiayer&etsde | ayer
of the three transistors 112a, 11Zb, 112c of the active area 105 is first
fornmed, and efpbéydlS.i con layer is then formed to cover the gate oxide

| ayer, 20 and a photoresist pattern is subsequently defined on the

pol ysilicon | ayer,

15 [0010]. A layout of a CMOS image sensor is disclosed in this invention,

wherein said layout comprises a photodiode area which is formed on a P-type
semiconductor substrate; an active area which is formed on the semiconductor
substrate and is separated from the photodiode area by an insulating area and
comprises a plurality of transistors for driving the photodiode; and a shield
20 which is formed on top of the active area and protects the active arca from

irradiation.

(0011]. For the photodiode area, the P-type semiconductor substrate is used

as a positive electrode and a N-type well in the P-type semiconductor substrate



[0024). After the polysilicon |ayer and the gate oxide | ayer are etched,
the photoresist is renoved to formthe gate structure. Spacers 8 are then
formed on the sidewall of the gate structure. Afterwards, a second ion
inplantation is perfornmed in the active area 105. The gate structure having
the spacers is used as a mask for the kgn inplant, and the N+ ions are
Inplanted to formthe sources and drai of the 5 transistors 112a, 112b)
112c, i.e. the N+ doped area 106a of the active area 105. An annealing
procedure is subsequently perfornmed. [0025]. After conpletion of the main
gate structures of the transistors 112a, 112b, 112c in the active area 105

and the transjistars 10 in t i ri of I rGul .di.elegctric
Taver 114 1 5% D ApeatueRByTa, #oy the BoIEAGISpE (ne ol b
Subsequent |y i e dto
form cont act hsvf#ﬁ%ﬁr‘s@%%%&@?én%%ﬁlﬁﬁ?gg%gﬁggéjg?@ggh%ﬁggjg@%:S?r cuits
as wel | as f aposhivestectiode, Morebeet,rdiessliebd saf Iamatit2df niketak. i n the 15
active area 105 of the pixel region 102, the gates of the transistors 1 a
2a, 112b, 112c in the active area | O, the N+ doped area 106a of the
active arega 105 and the photodiode area 104, Then, a netallization process
is perforgred to forma metsiel Reseription of the, DXawings \ ndows up and to
forma shielding netal 116 on the top 20 surface of the dielectric |ayer
114 in the active area 105 so as to avoid irradiation of the active area
105, as sho ' I ] i LSk dure is
per f or med t\(,)MP(r)g%Ee%&cgéggﬁe%?%ﬁéﬁgﬁrg%{}ggﬂgﬂ g(b:éwg? gta &gwgi %ﬁt’aﬂg&si c |layer
114. 9 [ 0036]thiRiiwertiony widl beCome, mobe veaiHyaapprestatedcds giwakamieagr am of
the CIS layout in FIG 6 along an aa' line, the insulating area | 10 and

t he di el ect r becpagsr battar anglersiaas bynrefseence ypdheefillowthg idatadeldst r at e
100, Wner8i n the.insulati ng grga 110 is.adjzgcent .%o zhnd around the

per i pher yUof GEREFIBLION, HlcHqdaken Aty FPRRCURR, Mt sthen ACCATRANYIBE ar ea
104 fromthe k \05. Moreover, the shielding netal 116 is fornmed
above the Mdﬁ%%g’éfséf\ggéa%lgé of the active area 105. Simlarly, FIG" 8 is a
cross-secti ofied181].a@I&n bshéwea Gipicdl LIS design ifriie priorakpng a bb' line, in
whi ch the shielding netal 116 is formed above the transistors 112b) 112c of
10 the active area 105. [0027]. The shielding netal | 16 is applied with a

specific vol r.J punded o as tg.prevent the shielding netal 116 is
fromfloati ngggﬁ?ﬁhﬂlg’a 1§ pWaKe aﬁg%f’ céﬁéﬂf‘@BFraHP“bhar ge accunul ati on.
15 [0028}s The advantages of this invention are nentioned as follows:

[0015]. FIG. 3 is a top view of a single pixel layout for a conventional CIS;

(0016]. FIG. 4 isa top view of a CIS;

20 [0017]. FIGs. 5 and 6 arc respectively a top view of a CIS pixel

layout of this invention;

[0018]. FIG. 7 isa cross-sectional diagram of the CIS layout in FIG. 6 along

a aa’ line; and



(a) the netal shielding fabrication process is quite sinple, and it nerely
nodi fi es the design of mask patterns to 20 sinultaneously define the
shielding netals in the active area during the netallization process for
the typical peripheral circuits so as to avoid the defects of dark current,
etc. after the irradiation of the actiye area and 10 to be consistent in
the SPICE nodel in a non-irradiation eRvironnent; (b) the |oad effect can
be inmproved and the too long etching tinme is avoided in the netallization
process, 5 and thus the defects that the surrounding netal |ayer is
over-etched, the netal lines with narrower widths are liable to be etched
of f and the process wi ndow becones narrow in the prior art are sol ved; and
(c) the process cost is |ow and the operation performances 10 and effects

of the el ene e ced an nt i I S reatly
reduced. [00 (fl ﬁAs Fﬁ@hxﬁeﬁ' %5%8%&% c@@n@%ﬁ%&g@n&;‘% q@%%‘%t lf‘ﬁﬁ&a& tafonghe

f oregoi ng prghpef g enbodi nent of the present invention is illustrated of
the 15 present invention rather than limting of the present invention. It
is intended to cover various nodifications and sim |l ar arrangenents
included within the spirit and scope of the appended clains, the scope of
whi ch shofil d be afttadted Deschintide« t Brpfenred Embodiments enconpass al |
such nodi fications and simlar structure. 20 11 latent Clains What is
clainmed: 1. A layout of a CMOS i mage sensor) said |layout conprising: 5 a
phot odi ode a oMBe iVeitib] ] asjﬂgﬁt 161 tive

ar ea, forrred[(g?os];i ?}ge%ﬂg‘%néug%ﬁ@gggﬁfgﬁg, Ggg%zlirat edd‘?strl %f?gi 5

phot odi ode aWdeerbythenmetalllayery oft ¢he qpetiphenad | sirogita preirfarided, od
transistors for driving said photodi ode; and a shield, formed on top of
sai d active shisdding metal cfar Hae aetivea@rea ds simultaneously fabricated,

10 thereby to improve the defects of dark current and noise, etc.

resulted from the irradiation of the active area in the conventional

pixels.

[0021]. Please refer to FIG. 4, which is a top view of a CMOS image
15 sensor (CIS). The CIS includes an array of a plurality of pixels102
and a region 200 of peripheral circuits. To take example by the four
pixels 102 around the peripheral circuits, the four pixels 102 are
magnified as shown in FIG. §, which is a top view of a CIS pixel
layout of this invention. Firstly, a P-type semiconductor substrate
20 100 is provided. In one example, the P-type semiconductor substrate
100 has a P-type dopant such as boron, Then, a pixel region 102 is
fabricated on the P-type semiconductor substrate 100, wherein
before a photodiode area 104 and an active area 105 are formed, an

insulation area 110 of insulation structures such as FOX and STI etc.



10 area fromirradi ation,.wherein said shield is connected to a
predeterm ned voltage or is grounded. 2. The layout of Claim1l, wherein for
sai d phot odi ode area, said P-type senm conductor substrate is used as a
positive electrode and a N-type well 15 in said P-type sem conductor
substrate is used as a negative electrgde. 3, The Layout of Claiml,
wherein for said photodi ode area, a N-type well is used as a negative

el ectrode and a P-type diffusion area in said Ntype well is used as a
positive electrode. 20 4. The layout of Claim1, wherein said shield is
made of netal. 5. The layout of Claim1l, wherein said shield is connected

to a predeterm nebd ¥,o|t ge of is,grounded to zvgi d charge accunul ati on.

12 6. A | ayolitusgfoey ‘i‘%%\é)@ns@ﬁsté‘ﬁ’, surdpee P4y BEE LR FEBIRERdECIHot 0di ode
area, formed_o - e sem cqnduct SHbs ei. and _ an by e ea,
formed on safﬁgitgﬁgcmgd&(grrrgcgﬁf?ss[c&’ﬁét,e Q’@péﬁg{oeddoﬁfoﬂrﬁgg gdg{ gyodﬂgk?‘(?di ode
area by an iggﬁlvgtdr@g ggga and conprising a plurality of transistors for
driving said photodi ode; wherein said |ayout is characterized in that a
shielding netal is sinultaneously formed on top of said active area during

the metallization process of peripheral circuits and is connected to a 10
pr edet er nf nef0023] + adabsequentlyrtbe phiotodiode. gxga QA issibricated in the pixel

region 102. A photoresist pattern is formed on the P-type

semiconductor substrate 100 to define a N-type well area 106 and a
first ion implantation is then performed in the photodiode area 104 to
form the N-type well area 106 therein, In one example, the N-type
10 well area 106 is implanted with a N-type dopant such as phosphorous
and arsenic, etc. After completion of the N-type well area 106

fabrication, the photoresist pattern is removed.

[0023]. Afterwards, gate structures of the transistors 112a, 112b,
15 112c¢c of the active area 105 are fabricated in the pixel region 102, and
gate structures of transistors in the region 200 of peripheral circuits
are also fabricated. In one example, a gate oxide layer of the three
transistors 112a, 112b, 112¢ of the active area 105 is first formed,
and a polysilicon layer is then fofmed to cover the gate oxide layer,
20 and a photoresist pattern is subsequently defined on the polysilicon

layer,

[0024], After the polysilicon layer and the gate oxide layer are

etched, the photoresist is removed to form the gate structure. Spacers
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i _ 0, 0,
10% & () - SMLagd &he)N* 16a8 &r@)}&nﬂﬂvnt?d/t% ﬁcmt(e) vl%gg?fbaylu@@mm % W () -
S910% & &10% & S@ 10% & 10% & 9
S0 & () A branadsiptd 18250 51200t 1300k the N' doped sres 106RIIMNE Aotive 1 ¢

dEbCy# 10% y10%8 &) anncal(l}-ng procedure is subsequently performed.

[0025]). After completion of the main gate structures of the
transistors 112a, 112b, 112¢ in the active area 105 and the transistors
10 in the region of peripheral circuits, a dielectric layer 114 is formed
to cover all of the areas and is planarized. Subsequently, a
photolithography and etching procedures are performed to form
contact windows for the elements in the region of peripheral circuits
as well as for the sources of the transistors 112a, 112b, 112c in the
15 active area 105 of the pixel region 102, the gates of the transistors
112a, 112b, 112¢ in the active area 105, the N* doped arca 106a of
the active area 105 and the photodiode area 104. Then, a
metallization process is performed to form a metal layer filling the
contact windows up and to form a shielding metal 116 on the top
20 surface of the dielectric layer 114 in the active area 105 so as to
avoid irradiation of the active area 105, as shown in FIG. 6. A
chemical mechanical polishing (CMP) procedure is performed to

remove excess metal on the top surface of the dielectric layer 114,



yF10% & ()- "y 10% & ()- yl0% & ()-9 10% & ()- Kky z { | ~ xmbCy#
10% y1096& ()- 10" 10" 10" @ 10% & () - M&+! 109 & () -

f$10% & ()-M.@ 10% & ()-~ hAJEMbCy# 10% yL10%& ()- f 109%6& () -

1096& () - 3y1096& ()- y@OY%s& ()- y 109%& ()- APJEMbCYy#

10% f (1096& () -fYA0%6& ()- LSH! 109%68&' ()-o f YI096&' ()-: LI 109%6& ()-y1l0%& () -
N[\]~ bCy# 10% 10% & ()-@O0% & ()- 10% 105 105@ 1096& ()-, ! 109B& () -
SL*1096& ()- NJEbCy# 10% 109% & ()- 9-10% & ()-yF10% & ()- , 10% & ()-m

(0026]. Referring to FIG. 7, which is a cross-sectional diagram of the CIS
layout in FIG. 6 along an aa’ line, the insulating area 110 and the dielectric
layer 114 are formed on the P-type semiconductor substrate 100,
wherein the insulating area 110 is adjacent to and around the periphery of the
5 photodiode area 104 and separates the photodiode area 104 from the
active area 105. Moreover, the shielding metal 116 is formed above
the N* doped area 106a of the active arca 105, Similarly, FIG. 8 is a
cross-sectional diagram of the CIS layout in FIG. 6 along a bb’ line, in which
the shielding metal 116 is formed above the transistors 112b, 112¢ of

10 the active area 105.

[0027]. Theshielding metal 116 is applied with a specific voltage or
is grounded so as to prevent the shiclding metal 116 is from floating

which Jeads to an unfavorable effect of charge accumulation.

15
[0028]. The advantages of this invention are mentioned as follows:
(a) the metal shiclding fabrication process is quite simple,
and it merely modifies the design of mask patterns to
20 simultaneously define the shielding metals in the active

arca during the metallization process for the typical
peripheral circuits so as to avoid the defects of dark

current, etc. after the irradiation of the active area and



109 & ()-910% & ()- @dEbCy# 109% &+ 10% & ()- f$10% & ()- ' L# 10% & ()-
y10% & ()- 10% & ()- 10% & ()- (ubCy# 10% 1 10% ()-S10% ()- 10" 10"
10" @10% & ()- S 110% & ()-S Y10% & ()-(gdEbCy# 109% ! 10%&' ()- 109&' () -
109%&' ()-sf 109& ()- &LO%&' ()- mLO%& ()- gj DaVK@# 10% 10 10
10S010%&' ()-!69+! 10%& ()-yF(gl0%& ()- y$109%& ()- °, #10%& ()- FAEVK@# 10%
10f 10944 ()- y10%4& ()-10%4& ()- y, 109 ()-y 10%4& ()- 10%4&' ()- &3
zXJ<@# 10 106H6H
106H6H! 69! & 10%6H6H&' ()-s!19!' & 109 H H& () -s! k9! & 10%H&' () -sS10%4& () -!LS
10944H8 () - I#11t"uS1@; L! 10% 5(5& ()-!= 10965& () - y@ZlO%& ()-s10%& () -
y 1096& ()- ,109%& ()- 106H6H @%f&lO%ﬁ&
109658 ()-!6Ls! 109658 ‘@)b%qw«st@"(t)m}h&é% model 1@%&91(-)lff$§1m@/a/&~
Ly GLOY%& ()- f1096& ( 1?
105@811096& ()-!1 +! 100/@‘)%’6‘8&9 5"]"8’?'10%& ()-
(b) the load effect can be improved and the too long
etching time is avoided in the metallization process,
5 and thus the defects that the surrounding metal layer is
over-etched, the metal lines with narrower widths are
liable to be etched off and the process window becomes
narrow in the prior art are solved; and
(c) the process cost is low and the operation performances
10 and effects of the elements are enhanced and the

conventional defects are greatly reduced.

[0029]. Asisunderstood by a person skilled in the art, the foregoing
preferred embodiment of the present invention is illustrated of the

15 present invention rather than limiting of the present invention. It is
intended to cover various modifications and similar arrangements
included within the spirit and scope of the appended claims, the
scope of which should be accorded the broadest interpretation so as
to encompass all such modifications and similar structure.

20
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What is claimed;
1. A layout ofa CMOS image sensor, said layout comprising:

a photodiode area, formed on a P-type semiconditctor substrate;

i

an active area, formed on said semiconductor substrate, separated from

said photodiode area by an insulating area and comprising a plurality of
transistors for driving said photodiode; and

a shield, formed on top of said active area and protecting said active

10  arca from irradiation, wherein said shield is connected to a predetermined

voltage or is grounded.

2. The layout of Claim 1, wherein for said photodiode area, said
P-type semiconductor substrate is used as a positive electrode and a N-type well

15 insaid P-type semiconductor substrate is used as a negative electrode.

3. The layout of Claim 1, wherein for said photodiode area, a
N-type well is used as a negative clectrode and a P-type diffusion area in said
N-type well is used as a positive electrode.
20
4, The layout of Claim 1, wherein said shield is made of metal.

5. The layout of Claim 1, wherein said shield is connected to a

predetermined voltage or is grounded to avoid charge accumulation.
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6. A layout of a CMOS image sensor, said layout comprising:
a photodiode area, formed on a P-type scmiconductor substrate; and
an active area, formed on said semiconductor substrate, separated from
5 said photodiode area by an insulating area and comprising a plurality of
transistors for driving said photodiode;
wherein said layout is characterized in that a shielding metal is
simultaneously formed on top of said active area during the
metallization process of peripheral circuits and is connected to a

10 predetermined voltage or is grounded.



