1 LAYQUT FOR CMOS | MAGE SENSOR Field of the Invention - 9 DEC 2005 [0001].
The present invention relates to a fabrication of a CMOS i nage sensor
(A'S) and, nore specifically, to a novel layout design for CIS in which
nmetal lines are provided to connect a photodiode wth an active area
conprising three transistors. 10 Background of the Invention_gagg%ﬂ5 Si nce
a CMOS i mage sensor (CI'S) has a | ow operation voltage, low p

consunption and high operation efficiency, it is broadly applied in the
current sem conductor industry such as 15 vi deophones, digital caneras,
nobi | e phones and aerospace aspects. - Particularly, the CIJS can be operated
I n random access based on demands and the fabricating process thereof is

conpatible with the ' r ' ' gcqﬁ Rf abrication.
Therefore, it is evéf# f‘%ﬂﬁgﬁgmdggb?%%g gge refer to FIG 1,
whi ch shows atypical CI'S design. The C1Sis conposed by a photodi ode D and
three MOS transistors M, M2 and M3, wherein the photodiode D is connected

to the el enent ML used Field of the Invention

5 [0001]. The present invention relates to a fabrication of a CMOS
image sensor (CIS) and, more specifically, to a novel layout design
for CIS in which metal lines are provided to connect a photodiode

with an active area comprising three transistors.

10 | Background of the Invention

[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 acrospace aspects.
| Particularly, the CIS can be operated in random access based 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 refer to 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 Ml uscd

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




as a switch, and when the elenent ML is activated, a reverse bias - 9 DEC
2005 2 required for operation of the photodiode Dis provided to the
phot odi ode D fromthe power source VDD, as shown by the signal A in
voltage-timng diagramin FIG 2. During the reverse bias per8dif 20085he
photodiode Dis illumnated. Under the electric field of the 5 reverse bhias
period, the electron and hole pairs og unequal extents generated according
toirradiation intensity result in rettucing a portion of the reverse bias.
Wien the reverse bias period is ended, the irradiation ceases (in which
the transistor ML is turned off). At this time, if a read signal voltage
is applied to the gate of the 10 transistor M3 to active it, a |light signal

can thus be read. The light signal (voltage), is outputte romt he
phot odi ode ®quiracheforr gpsraiion omh&n@?mo e 3 &8, BT%I ItPf RY si gnal

i h d f th i i .4 Ref i
to Fla o mhparipde 1) dfowiGi KIwEr spiifrs Ve shaybhbyithe SBUab & ent Fonal |
Cl'sS, a pi xeiq nggggﬁﬁﬂg&gmg 4n 91 .f.‘f)?(ngélgsﬁt@t‘é%gé@b%s peslatrate 100

and the pixe i ncfudes a phot odi area 104 and an active area
105 separ at@@ bhevddisiepotiodilpdaisited. 104dby the ¢lestiiatfiehd afedhe 110. An

N-type well 106 is fornmed in the photodi ode area 104. When a positive
5 reverse bias period, the electron and hole pairs of uncqual extents
generated according to irradiation intensity result in reducing a
portion of the reverse bias: When the reverse bias period is ended,
the irradiation ceases (in which the transistor M1 is turned off). At
this time, if a read signal voltage is applied to the gate of the
10 transistor M3 to active it, a light signal can thus be read. The light
signal (voltage) is outputted from the photodiode D to the transistor
M2 and is amplified. The amplified signal is then outputted to the

source of the transistor M3.

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 a photodiode area 104 and an
active area 105 separated from the photodiode area 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 three 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.



20 voltage is exerted to the NNtype well 106 and a negative voltage is
applied to the other P-type substrate in the photodi ode area 104, a
depletion region 108 of P/N junction is formed. The three trggﬁ'stors
112a, 112b, 112c in the active area 105 respectively, correspondthdllbo M,
M2, MBin FIG 1, are used to control the operation of the photodiode D. -
9 DEC 2005 3 [0005]. After the photodbode area 104 is irradiated with a
visible light in a range between 390"nm and 770 nm a response is resulted
and generates different voltages whose magni tudes are based on the |ight
intensity detecting in 5 the pixel region 102 of the conventional C S
Therefore, in order for the photodiode area 104 to have a good response to
light, the pixel region 102 nmust have a |lam nar structure which is
pervious to light thereon. [0006]. However, after light irradiation, the

"espond 1o (PBO]grhTier Br Ahcioiold SR8 1RO} Bridlutd Sy GBGHER ) T2h
char agtor | SIS BANCRE 330, EhA FHOCR, o Rspifect (OsultRe Shd Borflles

transistors diﬂ&&ﬂﬁ&ﬁ%&éfﬁh@g&ﬁ@&@d@i fre basedror(the ﬁéhﬁmemi@maeaﬁngam the
active area 105 and the photodiode area 104 are 15 actually operated in a

bri ght esvi tharprel, rdgiorc 402 exf theatonvbmtiariahGISt diiesefores in wrderntortthensi st or s
do not match and_ | eads to di stortio(riu, . . .
photodiode area 104 to have a good response to light, the pixel region 102 must

have a laminar structure which is pervious to light thereon.

[0006]. However, after light irradiation, the source and drain 106a

10 of the transistors in the active area 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 three 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



[0007]. The netallization process of the peripheral circuits has to be
performed to have three netal |ayers, and the netallization 20 process in
the pixel region 102 is usually sinpler than in the periphenphﬂfﬁﬁfon; for
~instance, the pixel region 102 has only two netal |ayers. Therefore, the
difference of patterns is great and it requires longer etching tinme in the
peri pheral region. Once the etching qine Is too long, the netal |ayer
around the peripheral region - 9 DEC 2005 4 will be over-etched. The netal
lines wwth narrower widths are liable to be over-etched and then the
process w ndow beconmes narrow. This 1is a serious defect in process. 5
[0008].. In view of the above-nentioned, a nethod is provided in the

Gt . Surmar 310k OF mrRr el o AR S Pt OBl HHACRETR M i VRE R T oy

I nvention i ! f ' [ 1RGN Bdtge SEASOW.(THIS) so as.
to reduce tﬁ%%ge@écgt%&ﬁgﬁ at dzén%?lg.ﬁkfgefg%slg]l. A | ayout f)f a CI\/DSli mage

sensor is digealseybsud defdvtsini peseiss on,

5 [0008]. In _viéw of the above-mentioned, a method is provided in the
present invention to solve the aforesaid problems such as dark

current etc.

Summary of the Invention
10
[0009]. The major objective of the present invention is to provide a

fabrication of a CMOS image sensor (CIS) so as to reduce the defects

of the CIS.

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 arca 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 area 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



wherein said | ayout conprises a photodi ode area which is fornmed on a P-type
sem conductor substrate; an active area which is forned on the

sem conductor substrate and is separated fromthe photodi ode area by an
insulating area and conprises a plurality of transistors fo} D¢ 2085 ng t he
phot odi ode; and a shield 20 which is fornmed on top of the active area and
protects the active area from irradigtion. [00111. For the phot odi ode
area, the P-type sem conductor substrate is used as a positive el ectrode
and a N-type well in the P-type sem conductor substrate - 9 DEC 2005 5 is
used as a negative electrode. For the photodiode area, a N-type well is
used as a negative electrode and a P-type diffusion area in the N-type

weld is used 8 ada R itive fecBloRE T Gdthe PREIBAEE aréa[}ﬁNi pehitlicignsee made of
e

metal 5 Brie scription of the Draw ngs [0012]. or egoi ng aspects and
many of t hepsai iepadatleagudedie B-typé diffiiston areein therNwypd wélbisarsed apr e

readi |y appreci ated as the same becones better understoodwiy reference to
the fol | owi mposigve¢leettoded Meorravas; tlw shigldncambermade @§MPEtdt i on with the
acconpanyi ng draw ngs, wherein: [0013]. FIG 1 shows atypical C'S design
in the prior art;

5 Brief Description of the Drawings

[0012]. The foregoing aspects and many of the attendant advantages
of this invention will become more readily appreciated as the same
becomes better understood by reference to the following detailed

10 description, when taken in conjunction with the accompanying
drawings, wherein:

[0013]. FIG. 1 shows a typical CIS design in the prior art;
[0014]. FIG. 2 is a wave diagram of the CIS in operation;
15
[0015]. FIG. 3 is a top view of a single pixel layout for a conventional CIS;

[0016]. FIG. 4 is a top view of a CIS;

20 [0017]. FIGs. 5 and 6 are 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




[0014]. FIG 2 is a wave diagramof the CIS in operation; 15 [0015] . FIG
3is atop viewof a single pixel layout for a conventional C'S; [0016].
FIG 4is atopviewof a CS; 20 [0017]. FIGs. 5 and 6 are respectively a
top view of a CI'S pixel layout of this invention; [0018]. FIG 7 is a
cross-sectional diagramof the CIS layout in FIG 6 along -a pma'yki ne; and
- 9 DEC 2005 6 [0019]. FIG 8 is a C@ss-sectional diagramof the C' S

|l ayout in FIG 6 along a bb' line. tail ed Description of the Preferred
Enbodi nents [0020]. This invention discloses an inproved |ayout design for
ClS.- Wen the netal |layers of the peripheral circuits are forned, a
shielding netal for the active area is sinultaneously fabricated, 10
thereby to inprove the defects of dark current and noise, etc. resulted
fromthe irradiation of the active area in the conventional pixels.

0021]. P f I | i | . ' 15
[senso]r (Clg s g glligt %nigl auol'ggs-g%@ﬁgﬁ&%?%?ﬁl g).?t%f'll g&a@&?@ lgﬁg‘l ld>5<££II%§§102

a bb’ line.

5 Detailed Description of the Preferred Embodiments

[0020]. This invention discloses an improved layout design for CIS.
When the metal layers of the peripheral circuits are formed, a
shielding metal for the active area is 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. 5, which is a top view of a CIS pixel
layout of this invention. Firstly, a P-type semiconductor substrate
20 100 is provided. In ohc 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.




and a region 200 of peripheral circuits. To take exanple by the four

pi xel s 102 around the peripheral circuits, the four pixels 102 are

magni fied as shown in FIG 5, which is a top viewof a CS giigl | ayout of
this invention. Firstly, a P-type sem conductor substrate 2 DEBaAllh

provi ded. In one exanple, the P-type sem conductor substrate 100 has a
P-type dopant such as boron. Then, a gixel 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 1.10 of

I nsul ation structures such as FOX and STl etc. - 9 DEC 2005 7 nust be first
formed on the top surface of the P-type sem conductor substrate 100 in

order to separate the photodi ode area 1Q4 fr the active area.105. 5
[ 0022). 3ub§w&@ﬁtfiy§t W@’%BP&EPGBE Sé‘rrg%%leg%% FORS SSPLPIHSRE pi xel

regi on 102. hot o I.st _pattern i s fo : - B= trye L. conduct or
substrate 106 Henitel Phan.pmer ypaeartietEPh Ol e ars HHRCtaRE The
i mpl ant at i ogcgi%ta?gg ey formed in the photodiode area 104 to formthe
N-type wel | "area therein. In one exanple, the N-type 10 well area 106
.is inmplanted with a N-type dopant such as phosphorous and arsenic, etc.
After conpletion of the N-type well area 106 . . . )
5 [0022). Subsequently, the photodiode area 104 is fabricated 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 arca 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 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 fabficated. 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



fabrication, the photoresist pattern is renoved. [0023]. Afterwards, gate
structures of the transistors 112a, 112b, 15 '1 12of the active area 105
are fabricated in the pixel region 102, and gate structureﬁéﬁf transi stors
in the region 200 of peripheral circuits are also fabricat L2065 one
exanple, a gate oxide layer of the three transistors 112a, 112b, 112c of
the active area 105 is first forned, 8and a polysilicon layer is then
formed to cover the gate oxide layer, 20 and a photoresist pattern is
subsequent|ly defined on the polysilicon |ayer. [0024]. After the
polysilicon |ayer and the gate oxide |ayer are etched, the photoresist is
renoved to formthe gate structure. Spacers - 9 DEC 2005 8 are then forned

on the sidewall of_.the gate,str.uctune. e r S (fm"

i mpl ant at i S eBe‘ibfrm &, Wct ﬁ?%&qlfyé’%&%eéﬂﬁosgfuc}%gega e sdtrggbtaure
‘having the r:S - | H t105. 4te N+ ions
are i?rpl ants}ggﬁg lﬁgrlr?ﬁ‘#%gﬂggépgg?%gﬁojngéf%?ﬁngl%?e?zgmga?rar?siqglftéogrs 112a, |

12b, 112c, dirfeturBhdVingonrdspicssligoeseaf as henacki fur tier éon ifplant
anneal i ng procedure is subsequently performed. [0025]. After conpletion of
the main gaid se Mt ivesand imipdantedaiss fetm the smuces and, drein ofithet he
active area 105 and the transistors + .

s transistors 112a, 112b, 112c, i.e. the N” doped area 106a of the active

area 105. An annealing 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 area 106a of
the active area 105 and the photo'diode arca 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.




10 in the region of peripheral circuits, a dielectric |ayer 114 is forned
to cover all of the areas and is planarized. Subsequently, a

phot ol i t hography and et ching procedures are performed to fo[gwmgg act
wi ndows for the elements in the region of peripheral circuit Il as
for the sources of the transistors 112a, 112b, 112c in the 15 active area
105 of the pixel region 102, the gat of the transistors 112a, 112b, 112c
in the active area 105, the N+ doped area 106a of the active area 105 and

t he photo diode area 104. Then, netallization process is perforned to form
a netal layer filling the contact w ndows up and to forma shielding netal
116 on the top 20 surface of the dielectric layer 114 in the active area

105 t id Lrradiatl f.the. ' . in FIG 6.
A chem cal (0eBlankelerifihs EASng s s HobGrPhSh Wi fr o HYOIS T T U

t a . t s tdhe 5.l | heldi idEC 2005 9
0026 . renarAt i 16 BSHEAREE Bhe, e RNRIRE dhed U e the a1

| ayout in Fl,Ger 61 P4 OY AiinRA’ oh i the Pithpei sel ddriduwtar eubibitatand00he
dielectric ayer 114 are fornmed on the P-type sem conductor substrate 100,

wher ei n t hewhsgaihahierigsilateg 4rba 118 isatjjaeetio and asenndthe perdpharg opthe phery of
the 5 photodi ode area 104 and separates the ?h t odi ode %gaf 104 fromthe
5 photodiode area 104 and separates the photodiode area rom the

active area 105. Moreover, the shielding metal 116 is formed above

the N* doped area 106a of the active arca 105. Similarly, FIG. 8is a
cross-sectional diagram of the CIS layout in FIG. 6 along a bb’ Jine, in which

the shielding metal 116 is formed above the transistors 112b, 112¢ of

10 the active arca 105.

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

which leads to an unfavorable effect of charge accumulation.

15
[0028]. The advantages of this invention are mentioned as follows:
(2) the metal shielding 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




active area 105. Mreover, the shielding netal 116 is fornmed above the N+
doped area 106a of the active area 105. Simlarly, FIG 8 is a
cross-sectional diagramof the CIS layout in FIG 6 along a bb' line, in
which the shielding netal 116 is forned above the transistor$DEA2185 112¢
of 10 the active area 105. [0027]. The shielding netal 116 is applied with
a specific voltage or is grounded 53(?5 to prevent the shielding netal 116
is fromfloating which |eads to an untavorable effect of charge

accurul ation. 15 [0028]. The advantages of this invention are nentioned as
follows: (a) the netal shielding fabrication process is quite sinple, and
it merely nodifies the design of mask patterns to 20 sinultaneously define

the shielding nmetals in_ the active, are ing.the nmetallizati process
for the typical peri ISHé’reeﬂmhsi‘?tt?ﬂff%ﬁ%%gggaﬁomg%rﬂl?Hé’%dgfé@tag%o}% dar k

current, etc. after t@gvi-glz:gf@gg{.i on of the active area and - 9 DEC 2005 10
to be consistent in the nddel in a non-irradiation environnent; (b)

the load effect canyyetidoauesffead ddie Beo@mpeoged 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 p.roccss cost is low and the operation performances
10 and effects of the elements are enhanced and the

conventional defects are greatly reduced.

[0029]. Asis understood 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




etching tine is avoided in the. netallization process, 5 and thus the
defects that the surrounding netal |ayer is over-etched, the netal |ines
with narrower widths are |iable to be etched off and the process w ndow
becones narrow in the prior art are solved; and (c) the prot®&&mpst is
| ow and the operation performances 10 and effects of the elenents are
enhanced and the conventional defects are greatly reduced. [0029]. As is
understood by a person skilled in the art, the foregoing preferred
enbodi nent of the present invention is illustrated of the 15 present
invention rather than limting of the prgsent invention. It is intended to
cover various nodifications and sinmlar arrangenents included within the
spirit and scope of the appended clainms, the scope of which should be

accorded the broadest interpretationPater®Claings enconpass all such
nodi fications and simlar structure. 20 - 9 DEC 2005 11 Patent C ai ns Wat

is clained: 5 1. A layout of a CMOS i nage sensor, said |ayout conpri sing:
What is claimed:

5 1. A layout of a CMOS image sensor, said layoixt comprising:
a photodiode area, formed on a P-type semiconductor substrate;
| an active area, formed directly on said semiconductor substrate, separated from
said photodiode area by an insulating area, said active area further comprising a
plurality of transistors for driving said photodiode; and
10 a shield, formed on top of said active area and protecting said active area 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
15  semiconductor substrate is used as a positive electrode and a N-type well in said 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 electrode and a P-type diffusion area in said N-type well is used as
20  apositive electrode.

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

25  voltage or is grounded to avoid charge accumulation.




a phot odi ode area, formed on a P-type sem conductor substrate; an active
area, forned directly on said sem conductor substrate, separated from said
phot odi ode area by an insulating area, said active area further conprising
a plurality of transistors for driving said photodi ode; and318Cal®hni el d,
formed on top of said active area and protecting said active area from
irradiation, wherein said shield is connected to a predeterm ned voltage or
is grounded. 2. The layout of Claim1, wherein for said photodi ode area,
said P-type 15 sem conductor substratgs s used as a positive el ectrode and
a Ntype well in said P- type sem conductor substrate is used as a negative
el ectrode. 3. The layout  of daim1, wherein for said photodi ode area, a
N-type wel | is us@d asThe lygutiaf\daia 4ot b odercamshidstizld yspimulitineosslion area in

said N-type i e . si.tive electrode. 4. The .l ut_aof
Claim i1, V\he\rA%:n&lle% glll gb%s(gﬁsgrdaa Clglge %@gguﬂflg X’ﬁ’&?@ %@tloﬂi’éoqeé%ﬁﬁ{#nﬁﬁ%%lcg?wsl,
wher ei n sai d atiiiekohrested s peddeBrinthed VOLBEEHSE BidiRgd, 25 Vol tage or is
grounded to avoid charge accumul ation. - g@DECE?ZOOS 12 6. The | ayout of
Claim4 or 5, wherein said shield is sinmultaneously fornmed on top of said

active area during the nmetallization process of peripheral circuits and is
connected to a predeterm ned voltage or is grounded.



