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with, electrostatic charges are generated, causing in- conveniences such as
level shift of the signal, mal- BACKGROUND OF THE INVENTION
function of a signal processing section, and the like. Therefore, In the
conventional techniques, for ex- Field of the Invention
5   ample, as shown in Fig. 1-B, an electrostatic shielding layer 21 made
of ITO, [err], or the like is formed on The present invention relates to an
Image reading  the original contacting surface on the protective layer
apparatus and, more particularly, to an image read-  20 and the potentials
are held at a constant value, ing apparatus suitable for use in facsimile
apparatus,  thereby electrically shielding the photoelectric con- image
reader, digital copier, or the like in which a one-  10  verting element
section and preventing an adverse in- dimensional line sensor corresponding
to a width di-  fluence by the generation of the electrostatic charg-
rection of an original is provided and the image infor-  es. mation is read
while relatively moving the original  EP-A- 0 075 858 discloses a
conventional photo- whose image is to be read in the close contact relation
sensor without a electrostatic shield. with this line sensor.
15      Or, as disclosed in U.S.-A- 4,691,243 or U.S.-A- 4,691,244, there
has been proposed a method where- Related Background Art
by the electrostatic shielding layer 21 is directly pro- vided between a
photoelectric converting layer 14' Hitherto, as such a kind of image
reading appa-  and the protective layer 20 and the potentials are held
ratus which is called a contact type, there have been   20  ata
constantvalue, thereby preventing an adverse in- manufactured many various
kinds of apparatuses in  fluence by the generation of the electrostatic
charges which the Image on an original is projected onto a  (refer to Fig.
1-C). photo sensor having photoelectric converting ele-    However, in the
conventional structure such that ments onto a group of such photo sensors
by using a  the electrostatic shielding layer directly comes into rod lens
array, a convergent fiber, orthe like, thereby   25  contact with the
surface of an ordinary original as reading the original image.
mentioned above, scratches are easily caused on the On the other hand, in
recent years, there has  electrostatic shielding layer by the original and
dusts been developed an image reading apparatus of the  and the
electrostatic shielding layer is abraded. Thus, type in which for the
purpose of reduction In costs,  notonlythefunction fora countermeasure of
the elec- further miniaturization, and the like, the rod lens ar-  30
trostatic charges deteriorates but also an amount of ray, convergent fiber,
or the like is not used but a thin  light which Is irradiated onto the
photoelectric con- transparent protective layer Is coated onto the photo
verting layer becomes unstable or the like. The func- sensor section and
the original Image is read while  tion as an image reading apparatus is
aversely influ- moving the original in close contact relation with the
enced. transparent protective layer on the photo sensor.  35  On the other
hand, in the structure such that the Fig. 1A shows an example of such a
kind of con-  electrostatic shielding layer is directly formed be-
ventional image reading apparatus. In the diagram, a  tween the
photoelectric converting layer and the pro- photoelectric converting
element section 1 is formed  tective layer, the photoelectric converting
layer can- on an opaque layer 3 formed on a transparent sub-  not be
electrically mechanically protected, so that strate 2. Alight L is
irradiated from a light source 4 ar-  40  such a structure cannot be
substantially used. ranged on the back surface side of the substrate 2
Therefore, unless all of the foregoing electrical, and enters through a
window portion (portion on   optical, and mechanical problems can be
solved, the which the opaque layer 3 Is not formed) 5. The light L
complete contact type image reading apparatus is not Is reflected by the
surface of an original P and re-  realized. ceived by the photoelectric
converting element sec-  45 tion 1. The following functions are required
for a  SUMMARY OF THE INVENTION transparent protective layer 20: the
irradiation of an enough amount of light onto the upper surface of the  It
is an object of the present Invention to provide photoelectric converting
element; the protection and  an image reading apparatus in which the
inconve- stability of the semiconductor layer surface and elec-  50
niences by the generation of the electrostatic charges trode section on the
upper surface of the photoeleo-  are eliminated by conductive layer for
electrostatic tric converting element; the prevention of deteriora-
shielding provided among a plurality of transparent tion in resolution
which is caused by scratches and  protective layers, thereby enabling image
information dusts due to an original or the like; and the like. How-  to be
stably read. ever, the transparent protective layer 20 generally  55
Another object of the invention is to provide an has a high insulative
property. Therefore, when an  image reading apparatus with a structure such
that original having image Information to be read moves  electrostatic
shielding conductive layers are provided on the protective layer in close
contact relation there-  among a plurality of transparent protective layers
and 2  



3                   EP 0 294 834 B1                4 these conductive
layers do not directly come into con-  shows a plan view, Fig. 2B is a
cross sectional view tact with an original and photoelectric converting
ele-  taken along the line B-B' in Fig. 2A, and Fig. 2C is a ments, in
which the abrasion of the conductive layers  cross sectional view taken
along the line C-C' in Fig. due to the rubbing by a paper and the
deteriorations  2A. in the function for a countermeasure of the electro-
5  In this embodiment, there is shown an image static charges in
association with such an abrasion,  reading apparatus with the structure
such that a pho- in the optical stability, and in the function to protect
toelectric converting element section, a storage ca- the photoelectric
converting elements can be  elimin-  pacitor section, switching thin film
transistor section ated by this structure, and the high reliability is ob-
(hereinafter, abbreviated to a TFT section), and a wir- tained.
10  Ing matrix section are Integrally formed on the same Still another
object of the invention is to provide  substrate. Although Fig. 2 shows the
image reading a photo sensor according to claim 1                apparatus
corresponding to two bits, the actual im- Still another object of the
invention is to provide  age reading apparatus forms a one-dimensional line
an image reading apparatus having a photo sensor   sensor by arranging a
plurality of portions each cor- according to claim 19.
15  responding to one bit in a line on the substrate. Still another object
of the invention is to provide  For example, assuming that the resolution
is set a method of manufacturing a photo sensor, according  to8
lines/mmfor216 mm corresponding totheA4 size to claim 22, in which the
potential of the electrostatic  in the width direction of the original P
(in the direction shielding layer can be simply held at a constantvalue.
perpendicular to the moving direction of the original 20   P), 1728
photoelectric converting element sections BRIEF DESCRIPTION OF THE DRAWINGS
are arranged. In the embodiment, the photoelectric converting Figs. 1-A,
1-B, and 1-C are explanatorydiagrams  element section, capacitor section to
store an output schematically showing examples of conventional  of the
photoelectric converting element section, image reading apparatuses;
25  switch section for allowing the charges stored in the Fig. 2A is a
schematic plan view showing the first  capacitor section to be transferred
and signal proc- embodiment of an image reading apparatus ac-   essed,
necessary wiring pattern, and the like are cording to the present invention
of the type in  formed on the substrate by the same manufacturing which a
photo sensor section, a charge storage  step. section, a switch section,
and the like are inte-  30  In Figs. 2Ato 2C, reference numeral 201 denotes
grally formed;                                 a transparent substrate; 210
is a matrix wiring sec- Fig. 2B is a schematic cross sectional view taken
tion; 208 a photoelectric converting element section; along the line B-B'
in Fig. 2A;                212 a charge storage section; 213 a switch
section in- Fig. 2C Is a schematic cross sectional view taken  cluding a
transfer switch 213a and a discharge switch along the line C-C' In Fig. 2A;
35  213btoreset the charges stored in the chargestorage Figs. 3A and 3B are
a schematic cross sectional  section 212; 214 a wiring to connect a signal
output view and a schematic perspective view showing  of the transfer
switch 213a toa propersignal process- the second embodiment of an image
reading ap-  ing section; and 223 a load capacitor to store the paratus
according to the invention;            charges which are transferred by the
transfer switch Fig. 4 is a schematic cross sectional view show-  40  213a
and to read out them. ing the third embodiment of an image reading ap-  In
the embodiment, a photoelectric converting paratus according to the
invention;            layer is used as the photoelectric converting element
Fig. 5 is a schematic cross sectional view show-  section 208 and a
photoconductive semiconductor ing the fourth embodiment of an image reading
layer 14 consisting ofA-Si:H is used asa  semiconduc- apparatus according
to the invention; and  45  tor layer constituting the transferswitch 213a
and dis- Fig. 6 is a schematic side elevational view with  charge switch
213b. A silicon nitride film (SiNH), parts cut away of a facsimile
apparatus using the  [err] or the like by the glow discharge is used as an
image reading apparatus according to the inven-  insulative layer 203.
tion.                                             in Fig. 2A, for
simplicity of the drawing, only the 50  electrode wirings in two upper and
lower layers are DETAILED DESCRIPTION OF THE PREFERRED              shown
and the photoconductive semiconductor layer EMBODIMENTS
14, insulative layer203, a protective layer section 300 (301 to 304) are
not shown. The present Invention will be described in detail  On the other
hand, the photoconductive semicon- hereinbelow with reference to the
drawings.   55  ductor layer 14 and Insulative layer 203 are formed In Fig.
2 is a schematic explanatory diagram show-  the photo sensorsection 208,
charge storage section ing the portion corresponding to two bits of an
image  212, transfer switch 213a, and discharge switch 213b reading
apparatus of the present Invention. Fig. 2A  and are also formed between
the upper layer elec- 
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and the substrate. Further, an A-Si:H  switch 213b). The drain electrode
corresponds to an layer205 which is doped to [err] isformed at the bound-
upper layer electrode wiring 226. A lower layer wiring ary surface between
the upper electrode wirings and  234 is connected to the gate electrode of
the transfer the photoconductive semiconductor layer, thereby   switch
213a. obtaining an ohmic junction.                   5       As mentioned
above, the n+ layer 205 of A-Si:H On the other hand, in the wiring pattern
of the line  exists on the boundary surfaces among the upper sensor in the
embodiment, all of the signal paths  layer electrode wiring 217,225, and
226 and the pho- which are output from each sensor section are wired
toconductive semiconductor layer 14, thereby form- so as not to cross the
other wirings. Thus, the cross-  ing the ohmic contact. talks among the
signal components and the genera-  10  Three protective layers are provided
on and over tion of the induction noises from the gate electrode  the
photoelectric semiconductor layer 14. First, the wirings are prevented.
first passivation layer 301 to mainly protect and sta- In the photoelectric
converting element section  bilize the surface of the semiconductor layer
is 208, reference numerals 216 and 217 denote upper   formed on the upper
layer electrode. The transparent layer electrode wirings. The light is
irradiated from a   15  insulative layer 304 having a high hardness to
protect light source 230 arranged on the side near the switch  the whole
apparatus from scratches by the original or section 213 when it is seen
from the image reading  the like is formed on the uppermost portion which
di- position. The light from the light source 230 enters  rectly comes into
contact with the original. The trans- through an incident window 219 and
reflected by the  parent insulative layer 304 is called an abrasion resis-
original surface. The reflected light changes the con-  20  tance layer.
Further, the second passivation layer 302 ductivity of the photoconductive
semiconductor layer  to improve both of the close contacting property and
14 made ofA-Si:H, thereby changing the currentflow-  the moisture
resistance is formed between the first ing between the upper layer
electrode wirings 216  passivation layer and the abrasion resistance layer.
In and 217 which face like a comb. Reference numeral  addition, the
electrostatic shielding layer 303 as an 202 denotes a light shielding layer
made of metal or  25  electrostatic charges countermeasure layer is formed
the like.                                          between the second
passivatlon layer and the abra- The charge storage section 212 comprises:
the   sion resistance layer. lower layer electrode wiring 214; dielectric
materials  In the embodiment, the first passivation layer 301 of the
Insulative layer 203 and photoconductive sem-  is made of a polyimide
system resin, a polyamide sys- iconductor layer 14 formed on the lower
layer elec-  30  tem resin, SiN, [err], or the like. The second passiva-
trode wiring 214; and a wiring which is formed on the  tion layer 302 is
formed by coating an epoxy system semiconductor layer 14 and continues to
the upper  resin. The transparent insulative layer 304 is made of layer
electrode wiring 217. The structure of the   microsheet glass having a
thickness of about 50 [err]. charge storage section 212 is the same as that
of  The electrostatic charges countermeasure layer 303 what is called an
MIS (Metal-insulator-Semiconduc-  35  consists of a transparent conductive
layer of ITO or tor) capacitor. Although the bias condition can be set  the
like which is formed on the back surface of the to the positive or negative
bias, by always setting the  transparent insulative layer 304 by the
evaporating lower layer electrode wiring 214 to the negative bias
deposition or the like. The transparent conductive condition, the stable
capacitance and frequency char-  layer 303 is held at a constant potential
by arranging acteristic can be obtained.                   40   a
conductive material between the transparent con- Fig. 2C shows the switch
section 213 of the TFT  ductive layer and what Is called a ground electrode
on structure including the transfer switch 213a and dis-  the substrate
201. charge switch 213b. The transfer switch 213a com-     In the side edge
surface portion of the sensor, the prises: a lower layer electrode wiring
224 serving as  first passivation layer 301 Is completely covered by a gate
electrode (the wiring 224 also has the light  45  the second passivation
layer 302, so that the mois- shielding function for the switch 213a); the
insulative  ture resistance and adhesive property are improved. layer 203
serving as a gate Insulative layer, the pho-  Further, even for the charge
storage section and toconductive semiconductor layer 14; an upper layer
the function element section such as transfer switch electrode wiring 225
serving as a source electrode;  orthe like, the adverse influences by the
electrostatic the upper layer electrode wiring 217 serving as a   50
charges can be prevented, so that the malfunction of drain electrode; and
the like. The gate Insulative layer  the switching and the like can be also
prevented. and photoconductive semiconductor layer of the dis- charge
switch 213b are the same layers as the insu-  [Embodiment 2] lative layer
203 and photoconductive semiconductor layer 14. The source electrode
corresponds to the up-  55  Figs. 3A and 3B are a schematic cross sectional
per layer electrode wiring 217. The gate electrode  view and a schematic
perspective view showing the 



corresponds to a lower layer electrode wiring 227  second embodiment of an
image reading apparatus (which also functions as a light shielding layer of
the  of the present invention. Fig. 3A shows the portion 4    7
EP 0 294 834 B1                 8 corresponding to Fig. 2C.
method, the fluid in which the organic metal com- In this embodiment,
transparent conductive lay-  pound as a base material of ITO is dissolved
is con- ers 303,305, and 305' consisting of ITO orthe likeare  verted Into
a mist consisting of microparticles and de- formed as electrostatic
shielding layers for an electro-  posited onto the glass substrate.
Therefore, by ad- static charges countermeasure In the regions which   5
justing the setting position of the glass substrate, pro- do not directly
come Into contact with an original with  gressing direction, and
progressing speed, the trans- respect to the surface of the transparent
insulative  parent conductive layer 303 can be uniformly formed layer 304
corresponding to the photoelectric convert-  on the surfaces around the
edge of the microsheet Ing element section, the side surface of the edge
por-  glass. Thus, the electrostatic shielding layer having tion, and the
surface which faces the original. In this  10  the stable electrical
connection can be easily formed. embodiment, the first passivation layer
made of a    As a method of connecting the connecting elec- polylmide resin
is formed on the photoelectric con-  trodes 305 and 305' and ground
electrode, there is verting elements provided on the substrate. An epoxy
known a method whereby a conductive rubber Is resin as the second
passivation layer is coated on the  mechanically pressed, a method by
soldering, or the first passivation layer. Further, the electrostatic  15
like as well as the method In the embodiment. shielding layer is formed on
the microsheet glass by  As described above, according to the second em-
using a method, which will be explained hereinlater,  bodiment of the
invention, the electrostatic shielding and is adhered through the epoxy
resin. The transpar-  layer and ground electrode formed between the sec-
ent conductive layers 305 and 305' function as con-  ond passivation layer
and the transparent insulative necting electrodes to keep the transparent
conduc-  20  layer 304 can be easily connected and the potential tive layer
303 to a constant potential. The connecting  of the electrostatic shielding
layer can be easily held electrodes 305 and 305' and the electrode to keep
the  to a constant value. transparent conductive layer 303 at a constant
poten-  On the other hand, since there is no need to per- tial, what is
called the ground electrode are electrical-  form the electrical connection
at the side surface In ly connected by coating a conductive resin 306 onto
25  the edge portion sandwiched by the second passiva- the connecting
electrodes 305 and 305' and onto a  tion layer and the transparent
insulative layer, the en- conductive casing 307 which is held to the
constant  tering of the waterfrom the edge portion side surface potential.
The otherconstitution is similarto Fig. 3. In  can be prevented and the
adhesive property and this manner, it is possible to easilyground with the
ad-  moisture resistance can be further improved. hesive property held.
30      As described above, according to the structures To realize the
above constitution, there Is needed  in the first and second embodiments,
even if the elec- a device in a film forming method of the transparent
trostatic charges are generated on the microsheet conductive layer 303 onto
the microsheet glass con-  glass due to the contact with the original,
since the stituting the transparent insulative layer 304. Accord-  photo
sensor section and the function element sec- ing to an ordinary method of
evaporation depositing,  35  tionssuchascapacitorsection and thin film
transistor sputtering, electron beam, or a method whereby an  section are
electrically shielded by the transparent organic metal compound is dipped
and thereafter, it  conductive layer. Accordingly, the influences such as
is burned, it is difficult to continuously form the layer  signal level
shift, malfunction, breakage of the ele- of the transparent conductive
layer onto the back sur-  ment, or the like on the element by the
electrostatic face of the microsheet glass and a part of the upper  40
charges can be eliminated to the level which does not surface thereof.
However, in this embodiment, the  practically cause a problem. above
structure is accomplished by using the metal   Moreover, since the
electrostatic shielding layer fog method (refer to JP-B-55-15545) as a kind
of the  is provided between the protective layers, the photo- CVD method.
electric converting layer and electrostatic shielding According to the
method of evaporation deposit-  45  layer can be electrically mechanically
protected and ing, sputtering, electron beam, or dipping, the film  the
electrostatic shielding layer is not abraded. Thus, thickness in the cut
corner portion of the glass be-  the optically excellent image reading
apparatus can comes extremely thin due to the influences by the  be
obtained. rectilinearity, gravity, surface tension, and the like of the
evaporated particles, and the electrical connec-  50  [Embodiment 3] tion
becomes unstable. On the other hand, when the thickness of the glass Is so
thick as to be about 1 mm,  In the first and second embodiments, the
electro- by chamfering the corner portion of the glass, the re-  static
shielding layer as the electrostatic charges duction of the film thickness
can be also decreased.  countermeasure layer has been made of a transpar- 



However, it is difficult to apply this chamfering meth-  55  ent conductive
material of ITO or the like. However, od to the microsheetglass having a
thickness of about  this layer can be also made of an opaque conductive 50
[err].                                           material having a window.
On the other hand, according to the metal fog     Fig. 4 shows the third
embodiment of the Inven- 5    9                   EP 0 294 834 B1
10 tion regarding such an example.  This diagram shows  tion in area and
the high density. Namely, as advan- the portion corresponding to Fig. 2B
and the parts  tages of the opaqueness, the unnecessary irregular and
components indicated at reference numerals 201  reflected light is
shielded. As an advantage of the to 214 and 14 are similar to those shown
in the first  close arrangement of the opaque conductive layer embodiment.
5   from the elements, the crosstalks are reduced and In the third
embodiment, the first passivation lay-  the area of the capacitor section
is decreased. Since er 301 is mainly formed on the upper layer electrode.
the transparency and opaqueness of the electrostatic The opaque conductive
layer 303 is formed on the   shielding layer and the arranging position
thereof are first passivation layer 301. The second passivation  the
elements which can be independently selected. layer 302 Is formed on the
opaque conductive layer  10  Therefore, It Is sufficient to select the
suitable struc- 303. The abrasion resistance layer 304 is formed on  ture
of the electrostatic shielding layer in accordance the passivation layer
302. The f irst and second pas-  with a desired advantage. sivation layers
are provided for the same purpose In the first embodiment The opaque
conductive layer is  [Embodiment 4] not formed in the portion corresponding
to the optical  15 path L along which the light emitted from the light
Fig. 5 shows a schematic cross sectional view of source is irradiated onto
the original and the light re-  a sensor in the embodiment. In this
embodiment, an flected by the original reaches the photo sensor sec-
opaque conductive layer made of [err], Cr, or the like is tion, thereby
forming what is called a window.     provided as an electrostatic shielding
layer between In this embodiment, the first passivation layer  20  the
abrasion resistance layer consisting of a micro- 301 is formed by polylmide
silicone nitride, orsilicone  sheet glass and the second passivation layer
made of dioxide. The opaque conductive layer 303 is made of  an epoxy
system resin. a metal film of [err] , Cr orthe like. The passivation layer
An illumination window is formed in the opaque 302 is formed by an epoxy
system resin. The abrasion  conductive layer. The fourth embodiment Is
constitut- resistance layer 304 consists of a microsheet glass  25  ed in a
manner similar to the Embodiment 2 except having a thickness of about 50
[err].                 that the opaque conductive layer having the illumin-
With the structure of the third embodiment, the  ation window is used as an
electrostatic shielding lay- effects similar to those in the first and
second em-  er. bodiments are derived. Further, since the electrostat-  As
described above, by providing the opaque ic shielding layer is opaque and
is located near the   30  conductive layer between the abrasion resistance
elements in the lower portion, a preferable effect as  layer and the second
passivation layer, the following a contact type image reading apparatus is
derived.  advantages are obtained. (1) The connection to the In general,
the light irradiated onto the original is  ground electrode can be easily
performed. (2) The irregularly reflected and the reflected light progress-
moisture resistance and adhesive property are im- es not only in the
direction of the photo sensorsection   35   proved. (3) The adverse
influences by the unneces- but also in the direction of the capacitor
section or  sary reflected light can be prevented. switching thin film
transistor section, so that there is  Although the above embodiment has
been de- a case where the leakage light cusses the signal level  scribed by
using what is called the TFT type sensor shift or malfunction.
Particularly, when the image  as the photoelectric converting element, the
inven- reading density increases and the distance between   40  tion Is not
limited to the type of photoelectric convert- the elements decreases, this
tendency is enhanced.  ing element but can be also applied to other types
However, In the structure in the third embodiment,  such as photoconductive
type photodiode type, pho- since the opaque conductive layer as the
electrostatic  totransistor type, sandwiching type. charges countermeasure
layer shields unnecessary       Fig. 6 is a schematic arrangement diagram
of a reflected light L', so that this layer also has the func-  45
facsimile apparatus using the image reading appara- tion to prevent the
malfunction of the thin film transis-  tus according to the invention. tor
which hates the light irradiation. Further, since the  in the diagram, when
an original image is trans- electrode layer which is held to a constant
potential  mitted, an original 101 Is pressed onto a contact type faces the
upper layer electrode of each element    image sensor 100 by a platen
roller 102 and moved through only the first passivation layer, the
capacitive   50  in the direction of an arrow a by the platen roller 102
component is newly produced between the upper lay-  and a feed roller 103.
The surface of the original is Il- er electrode and the constant potential.
Thus, there is  luminated by a xenon lamp 104 as a light source. The 



an advantage such thatthe signal crosstalks between  reflected light from
the original is input to the sensor the adjacent bits or the like are
reduced. Moreover, In  100 and converted into the electric signal corre-
the capacitor section which occupies a large area, the   55  sponding to
the image information of the original and opposite electrode which is held
to a constant poten-  transmitted. tial is newly produced on the upper
layer electrode, so  In the reception mode, a recording paper 105 is that
there is a large advantage in terms of the reduc-  conveyed by a platen
roller 106 and the image corre- 6    11                  EP 0 294 834 B1
12 sponding to the reception signal is reproduced by a  8. A photosensor
according to claim 7, character- thermal head 107.
ized In that said electrostatic shielding layer The whole apparatus is
controlled by a controller    (303) is formed between said first (301) and
sec- of a system control substrate 108. Electric powers are  ond
passivation layers (302). supplied from a power source 109 to each drive
sys-   5 tem and each circuit.                               9. A
photosensor according to claim 7, character- ized In that said
electrostatic shielding layer (303) Is formed between sad second
passivation Claims                                                  layer
(302) and said abrasion resistance layer 10      (304). 1. A photosensor
comprising a plurality of photoelectric converting ele-  10. A photosensor
according to claim 7, character- ments (208) arranged on a transparent
substrate     ized in that said first passivation layer (301) is (201), and
made of a polyimide system resin or a polyamide a protective multi-layer
(300) disposed on   15  system resin. said photoelectric converting
elements (208) and having a transparent portion which is capable of  11. A
photosensor according to claim 7, character- transmitting light reflected
from an original (P),  Ized In that said first passivation layer (301) is
said photosensor being characterized In that         made of SIN or [err].
said protective multi-layer (300) compris-  20 es
12. A photosensor according to claim 7, character- a first passivation
layer (301) formed on      Ized in that said second passivation layer (302)
said photoelectric converting elements (208),        is made of an epoxy
system resin. a transparent insulative layer (304) being arranged next to
said original (P),         25   13. A photosensor according to claim 7,
character- a second passivation layer (302) and an       ized In that said
abrasion resistance layer (304) electrostatic shielding layer (303),
Is made of glass. wherein said second passivation layer (302) and said
electrostatic shielding layer (303) are arr-  14. A photosensor according
to claim 1, character. ranged between said first passivation layer (301)
30  Ized In that said electrostatic shielding layer and said transparent
insulative layer (304).        (303) is grounded. 2. A photosensor
according to claim 1, character-    15. A photosensor according to claim 1,
character- ized In that said electrostatic shielding layer     ized In that
said electrostatic shielding layer (303) Is a transparent conductive layer.
35      (303) is formed so as to cover a portion of the up- per surface
(305) and the side edge (305') of said 3. A photosensor according to claim
2, character-       transparent insulative layer (304). Ized In that said
transparent conductive layer Is made of ITO.
16 A photosensor according to claim 1, character- 40      Ized by a
capacitor section (212). 4. A photosensor according to claim 1, character-
ized in that said electrostatic shielding layer  17. A photosensor
according to claim 1, character- (303) Isan opaque conductive layer having
a light    ized by a switching transistor (213). transmitting portion. 45
18. A photosensor according to claim 1, character- 5. A photosensor
according to claim 4, character-       ized in that said photoelectric
converting ele- ized In that said opaque conductive layer is a       ments
(208) have a photoconductive layer (14) metal film.
made of amorphous silicone. 6. A photosenaor according to claim 5,
character0  50   19. An image reading apparatus comprising ized In that
said metal film is made of aluminium         a light source (230) to
illuminate an origi- or chromium.
nal (P), and a photosensor as claimed in claims 



I to 18, where said capacitor section (212) is a 7. A photosensor according
to claim 1, character.       charge storage section, said switching section
ized In that said transparent insulative layer  55  (213) includes a
transfer switch (213a) and a dis- (304) is an abrasion resistance layer
formed over   charge switch (213b); a wiring (214) to output the said
second passivation layer (302).                signal of the transfer
switch (213a) and a load ca- pacitor (223) to load the charges transferred
by 7    11                  EP 0 294 834 B1                  12 sponding to
the reception signal is reproduced by a  8. A photosensor according to
claim 7, character- thermal head 107.
Ized in that said electrostatic shielding layer The whole apparatus is
controlled by a controller    (303) Is formed between said first (301) and
sec- of a system control substrate 108. Electric powers are  ond
passivation layers (302). supplied from a power source 109 to each drive
sys-   5 tem and each circuit.                                9. A
photosensor according to claim 7, character- ized in that said
electrostatic shielding layer (303) is formed between said second
passivation Claims                                                  layer
(302) and said abrasion resistance layer 10      (304). 1. A photosensor
comprising a plurality of photoelectric converting ele-  10. A photosensor
according to claim 7, character- ments (208) arranged on a transparent
substrate     ized in that said first passivation layer (301) is (201), and
made of a polyimide system resin or a polyamide a protective multi-layer
(300) disposed on   15  system resin. said photoelectric converting
elements (208) and having a transparent portion which is capable of  11. A
photosensor according to claim 7, character- transmitting light reflected
from an original (P),  ized In that said first passivation layer (301) Is
said photosensor being characterized In that         made of SIN or [err].
said protective multi-layer (300) compris-  20 es
12. A photosensor according to claim 7, character- a first passivation
layer (301) formed on      ized In that said second passivation layer (302)
said photoelectric converting elements (208),       Is made of an epoxy
system resin. a transparent insulative layer (304) being arranged next to
said original (P),         25   13. A photosensor according to claim 7,
character- a second passivation layer (302) and an        ized in that said
abrasion resistance layer (304) electrostatic shielding layer (303),
is made of glass. wherein said second passivation layer (302) and said
electrostatic shielding layer (303) are arr-  14. A photosensor according
to claim 1, character- ranged between said first passivation layer(301)
30  ized in that said electrostatic shielding layer and said transparent
insulative layer (304).        (303) is grounded. 2. A photosensor
according to claim 1, character-    15 A photosensor according to claim 1,
character- ized In that said electrostatic shielding layer      ized in
that said electrostatic shielding layer (303) is a transparent conductive
layer.    35       (303) is formed so as to cover a portion of the up- per
surface (305) and the side edge (305') of said 3. A photosensor according
to claim 2, character-       transparent insulative layer (304). ized in
that said transparent conductive layer Is made of ITO.
16. A photosensor according to claim 1, character- 40      ied by a
capacitor section (212). 4. A photosensor according to claim 1, character-
ized in that said electrostatic shielding layer  17. A photosensor
according to claim 1, character- (303) Is an opaque conductive layer having
a light   ized by a switching transistor (213). transmitting portion. 45
18. A photosensor according to claim 1, character. 5. A photosensor
according to claim 4, character-       Ized In that said photoelectric
converting ele- ized In that said opaque conductive layer is a       ments
(208) have a photoconductive layer (14) metal film.
made of amorphous silicone. 6. A photosensor according to claim 5,
character.  50   19. An image reading apparatus comprising ized in that
said metal film is made of aluminium         a light source (230) to
illuminate an origi- or chromium.
nal (P), and a photosensor as claimed in claims 



1 to 18, where said capacitor section (212) is a 7. A photosensor according
to claim 1, character-       charge storage section, said switching section
ized In that said transparent insulative layer  55   (213) includes a
transfer switch (213a) and a dis- (304) is an abrasion resistance layer
formed over    charge switch (213b); a wiring (214) to output the said
second passivation layer (302).                 signal of the transfer
switch (213a) and a load ca- pacitor (223) to load the charges transferred
by 7    13                  EP 0 294 834 B1                 14 the switch
(213a).                                 nem Original (P) reflektbertes
Licht durchzulas- son, wobel der Photosensor dadurch gekenn- 20. An image
reading apparatus according to claim      zeichnet lst, daM die schfltzende
Vlelschichtan- 19, characterized In thatsaid photoelectric con-   ordnung
(300) verting elements (208) are arranged on a straight   5  eine erste
Passivierungsschicht (301), die auf line in correspondence to the whole
width of said  den photoelektrischen Umwandlungselementen original (P), the
reflected light (L) of the light Irra-  (208) gebildet let, diated onto the
surface of said original (P) put   elne transparente Isolierschicht (304),
die neben over the photoelectric converting elements (208)   dem Original
(P) angeordnet fst, from the back surface side of said transparent In-  10
eine zweite Passivierungsschicht (302) und eine sulative substrate (201)
through the transparent   elektrostatische Abschirmschicht (303) umfaAt,
Insulative substrate is received by said photo-    wobel die zweite
Passivlerungsschicht (302) und electric converting elements (208).
die elektrostatische Abschirmschicht (303) zwi- schen derersten
Passivierungsschlcht (301) und 21. An image reading apparatus according to
claim   15  der transparenten lsollerschicht (304) angeord- 19,
characterized In that said electric shielding  net sind. layer (303) is
formed on the photoelectric con- verting elements side of said transparent
insula-  2. Photosensor nach Anspruch 1, dadurch gekenn- tive layer (304),
on the edge side (305') of said  zelchnet, dai die elektrostatische
Abschirm- transparent insulative layer (304), and on a por-  20  schicht
(303) eine transparente leltende Schicht tion of the surface on the
original side of said   1st. transparent insulative layer (304) which does
not come Into contact with said original (P).       3. Photosensor nach
Anspruch 2, dadurch gskenn- zeichnet, daB die transparent leitende Schicht
22. A method of manufacturing a photosensor char-  25  aus ITO hergestellt
Ist. acterized by the steps of a) forming photoelectric converting elements
4. Photosensor nach Anspruch 1, dadurch gekenn- (208) on a transparent
substrate (201),         zeichnet, daB, die lolderostatische Abschirm- b)
forming a first and a second passivation     schicht (303) eine
undurchsichtige leitende layer (301,302) onsald photoelectric convert-  30
Schicht mit elnem Llcht trnasmittlerenden Be- ing elements (208),
reich lst. c) preparing a microsheet glass (304) and forming an
electrostatic shielding layer (303)  5. Photosensor nach Anspruch 4,
dadurch gekenn- on a first surface of said microsheet glass     zelchnet,
dai die undurchsichtige leitende (304), on a part of a second surface on
the   35  Schicht ein Metalifilm ist. side opposite to said firstsurface,
and at least on one edge surface which continues to said  6. Photosensor
nach Anspruch 5, dadurch gekenn- first and second surfaces, and
zeichnet, daiB der MetalifIlm aus Aluminium oder d) adhering on said first
and second passiva-   Chrom lst. tion layer (301, 302) said first surface
on   40 which said electrostatic shielding layer (303)  7. Photosensor nach
Anspruch 1, dadurch gekenn- Is formed.
zeichnet, daB die transparente Isollerschicht (304) eine Oberderzwelten
Passivierungsschicht 23. A method according to claim 22, characterized
(302) gebildete Abriebbstlndigkeitsschicht Ist. in that said electrostatic
shielding layer (303) Is  45 formed by a metal fog method.
8. Photosensor nach Anspruch 7, dadurch gekenn- zelchnet, dag die
elektrostatische Abschirm- schicht (303) zwIschen derersten (301) und zwei-
Patentanspruche                                        ten
Passivlerungsschicht (302) gebildet ist. 50 



1. Photosensor umfassend                           9. Photosensor nach
Anspruch 7, dadurch gekenn- eine VieIzahl photoelektischer Umwandlungs-
zeichnet, daB die elektrostatische Abschirm- elemente (208), die auf einem
transparenten TrA-   schicht (303) zwischen der zwelten Passivie- ger (201)
angeordnet sind, und                     rungsschicht (302) und der
Abriebbestandig- eine schiltzende Vielschichtanordnung (300), die  U5
keitsschicht (304) gebildet lst. auf den photoelektrischen Umwandlungsele-
menten (208) angeordnet ist und elnen transpa-  10. Photosensor nach
Anspruch 7, dadurch gskenn- renten Bereich mit der Eigenschaft hat, von el-
zelchnet, daB die erste Passivberungsschicht 8    15                  EP 0
24 834 B1                 16 l       11111 111111  M   l   i (301) aus
elnern Polylmidsystem-Harz oder e0-      elementen (208) angebracht ist,
von der rfcksei- nem Polyamidsystem-Harz hergestellt Ist.          tigen
Oberflachenseite des transparonten isolo- renden Tragers (201) durch den
transparenten 11. Photosensor nach Anspruch 7, dadurch gekenn-
isollerenden Trager eingestrahlten Lichts von zeichnet, daB die erste
Passivierungsschicht   s   den photoelektrischen Urnwandlungselementen
(301) aus SiN oder S102 hergestellt let.          (208) empfangen wird. 12.
Photosonsor nach Anspruch 7, dadurch gekenn-  21. Bildlesegerit nach
Anspruch 19, dadurch ge- zeichnet, daB die zweite Passivierungsschicht
kennzelchnet, dall die eletlrische Abschirm- (302) aus einern
Epoxysystern-Harz hergestellt  10  schicht (303) auf der Selte der
photoelektrischen Ist.
Urnwandlungselemente der transparenten Iso- lierschicht (304), auf der
Randselte (305') der 13. Photosensor nach Anspruch 7, dadurch gekenn-
transparenten isolierschicht (304) und auf elnem zelchnet, daB die
Abriebbestfindlgkeltsschicht     Berelch der Oberflache auf der
Originalseibt der (304) aus Glas heigesteilt ist.           16
transparenten Isolberschicht (304), die nicht in Kontakt mit dem Original
(P) kommt, gebildet Ist. 14. Photosensor nach Anspruch 1, dadurch gekenn-
zeichnet, daB die elektrostatische Abschirm-   22. Verfahren zur
Herstellung elnes Photosensors, schicht (303) geerdet ist.
gekennzelchnet durch die Schritte zur 20        a) Bildung
photoelektrischer Umwandlungs- I> 15. Photosensor nach Anspruch 1, dadurch
gdkenn-           elemente (208) auf elnem transparenten Tra- zeichnet, dal
die elektrostatische Abschirm-         ger (201), schicht (303) so gebildet
Ist, daB sle eonen Be-     b) Bildung elnerersten und einerzwelten Pas-
reich der oberen Oberflache (305) und den Se0-       sivierungsschicht
(301, 302) auf den photo- tenrand (305') der transparenten Isolierschicht
25  elektrischen Umwandlungselementen (208), (304) bedeckt.
c) Hersteilung von Mikrolagen-Glas (304) und Bildung einer
edektrostatischen Abschirm- 16. Photosensor nach Anspruch 1, gekennzeichnet
schicht (303) auf elner ersten Oberfloche des durch eonen
Kondensatorberelch (212).                Mlkrolagen-Glases (304), auf elnem
Toil elner 30        zweiten Oberflache auf der Seitb, die der er- 17.
Photosensor nach Anspruch 1, gekennzoichnet          sten
Oberflachegegenuberiiegt, und aufrmin- durch elnen SchaIttransistor (213).
destens einer Randoberflache, die slch zu der ersten und zweiten Oberfilche
fortsetzt, und 18. Photosensor nach Anspruch 1, dadurch gekenn-         d)
Anhangen der ersten Oberflache, auf der zeichnet, dal die photoelektrischen
Urnwand-  36     die elektrostatische Abschirnschicht (303) lungselemente
(208) eine photoleiftnde Schlcht       gebildet let, an die erste und
zweite Passivie- (14) aus amorphen Silizium habon.
rungsschicht (301, 302). 19. Blidlesegerat umfassend olne Lichtquelle
(230),  23. Verfahren nach Anspruch 22, dadurch gekenn- >       unm ein
Original (P) zu beleuchten, und eonen Pho-  4o  zelchnet, dall die
elektrostatische Abschirm- tosensor nach einen derAnsprOche I bis 18, wo-
schicht (303) durch emn Metall-Nebel-Verfahren bel der Kondensatorbereich
(212) ein Ladungs-     gobildetwird. speicherungsbereich Ist, der
Schaitberelch (213) eonen Obertragungsechalter (213a) und elnen
Entladungschalter (213b);                 46   Revendlcatlons elne
Verdrahtung (214), um des Signal von dern Obertragungsschalter (213a)
auszugeben und     1. Photocaptsur comportant einen Belastungskondensator
(223), um die von           plusleurs 6lements de conversion photoe- dem
Schalter (213a) Gbertragenen Ladungen zu      lectrique (208) dispos6s sur
un substrat transpa- laden, umfaPt.                            so      rent
(201), et 



une couche multiple protectrice (300) dis- 20. Bildlesegerat nach Anspruch
19, dadurch ge-       pos6e sur lsadits 616ments (208) de conversion
kennzelchnet, daB die photoelektrischen Urn-       photoelectrique et ayant
une partie transparento wandlungselemente (208) auf einer geraden LI-
capable de transmettre de la lumibre revenant nie, entsprechend der ganzen
Breib des Origi-  55  par reflexion d'un original (P), ledit photocapteur
nals (P) angeordnet sind, wobel des reflekierte   etant caracterse en ce
quo Llcht (L) des auf die OberflAche des Originals (P),     ladite couche
multiple protectrice (300) das Ober den photoelektrischen Umwandlungs-
comprend 0    17                 EP 0 294 834 B1                 18     '
lol 11111111 1111 une premiere couche (301) de passivation  11.
Photocapteur salon la revendlcation 7, caract6ri- form6e sur lesdits
elements (208) de conversion   s6 en ce qua ladito premiere couche (301) de
pas- photo6blectrique,                                 sivation est form6e
de SIN ou de SiC2. une couche Isolante transparentb (304) dispos6e a
proxlmit6 dudit original (P),  5   12. Photocaptour salon la revendicatlon
7, caractdri- une secondo couche de passivatlon (302)      s6 on ce quo
ladite seconde couche (302) de pas- et une couche de protection
6lectrostatique       sivation est form6e d'une resine A systeme (303),
dane loquel ladie seconde couche (302)     6poxy. de passivation et ladIt
couche (303) de protec- tion 6lectrostatique sont disposees entre ladite
10  13. Photocapteur solon la revendicatlon 7, caract6ri- premlire couche
(301) de passivation at ladito    s6 n ce laditb couche (304) A resistance
a l'abra- couche isolante transparente (304).               slon est hormeo
de verre. 2. Photocapteur solon la revendication 1, caracteri-  14.
Photocapteur salon la revendication 1, caract6ri- se en ce que ladito
couche (303) de protection  i1  96 en ce quo ladite couche (303) de
protection 6lactrostatique ost une couche conductrice
electrostatique eat mise A la masse. transparentb. 16. Photocaptour solon
la revendication 1, caract6rl- 3. Photocapteur solon la revendication 2,
caract6ri-  se en co qua laditb couche (303) de protection s6 en ce que
ladite couche conductrice transpa-  20  6lectrostatique est form6e de facon
A recouvrir rento eat form6e d'lTO.                           une partle de
la surface sup6ieure (305) at le bord lat6ral (305') de ladite couche
isolante trans- 4. Photocaptaur salon la revendication 1, caract6il-
parente (304). s6 en co quo ladito couche (303) de protection
electrostatique est une couche conductrice opa-  25  16 Photocapteur solon
la revendication 1, caract6ri- que ayant une partie transmettant la
lumilre.     s6 par une partie (212) de condensateur. 5. Photocaptour selon
la revendicatlon 4, caract6ri-  17. Photocapteur selon la revendication 1,
caracteri- s6 en ce quo ladite couche conductrice opaque    96 par un
transistor (213) de commutation. est un film m6tallique.
30 1. Photocaptsur solon la revendication 1, caracteri- 6. Photocapteur
selon la revendication 5, caract6il-  s6 en ce quo lesdits 6l6ments (208)
de conver- s6 en ce ledit film m6tallique eat form6 d'aluml-  sion
photo6lectrique comprennent une couche nium ou de chrome.
photoconductrice (14) form6e de siliclum amor- 35      phe. 7. Photocapteur
salon la revendication 1, caract6rl- s6 en ce que laditb couche isolante
transparentb  19. Apparell de lecture d'image comportant (304) eat une
couche a resistance a l'abrasion         une source de lumeire (230)
destin6e A formee au-dessus de ladito seconde couche         6clairer un
original (P) et un photocapteur salon (302) de passivation.
40     les revendications I A 18, oO ladite partie de condensatour (212)
eat une partle d'emmagasi- 8. Photocaptour solon la rovendication 7,
caract6r!-  nag. de charges, ladite partie (213) de commu- s6 en ce quo
ladite couche (303) de protection   tation comprend un commutatour (213a)
de 6lectrostatique east form6e entre lesditbs premei-  transfertatun
commutatour(213b) de d6charge; re (301) et seconde (302) couches de
passiva-  45  un cAblage (214) pour d6livrer en sorti le signal tion.
du commutateur (213a) de transfert et un condensateur (223) de charge pour
charger les 9. Photocapteur solon la revendIcation 7, caracteri-  charges
transferees par le commutateur (213a), s6 en ce quo ladit. couche (303) de
protection 6lectrostatique est form6e entre ladite seconde   5o  20.
Apparell de lecture d'image selon la revendica- 



couche (302) de passivatlon et ladite couche     tion (19), caract6rls6 en
ce quo lesdits 6lbments (304) A rbsistance A I'abrasion.
(208) de conversion photo6lectrique sont agen- c6s sur une ligne droite
correspondent A la lar- 10. Photocapteur salon la revendication 7,
caractbri-  gour totale dudit original (P), la lumibre reflechle .6 on ce
quo Ibdite premeire couche (301) de pas-   s  (L) provenantdo la lumire
projetbe sur la surface sivation est form6e d'une rbsine A systeme polyl-
dudit original (P) pos6 sur les 6l6ments (208) de mide ou d'une resino A
systeme polyamide.         conversion photo6lectrique depuls le cotb de la
surface arribre dud it substrat isolant transparent 10    19
EP 0 294 834 B1                 20! 1   1             M l111 (201) A
travers le substrat isolant transparent, etant rogue par lesdits elements
(208) de conver- sion photo6lectrique. 21. Appareil de lecture d'image
solon la revendica-   5 tion 19, caract6rise en ce quo ladito couch. (303)
de protection 6lectrique est formee aur le cat6 A elements de conversion
photoeiectrlquede lad it couche bsolant transparent (304), surle cot6 du
bord (305') de ladite couche bsolantb transparen-  10 to (304) et sur une
partie de la surface du cote tourne vers l'original de ladite couche
isolantb transparent. (304) qul ne vient pas en contact avec ledit original
(P). 15 22. Procede de fabrication d'un photocapteur, carac- teise par lea
etapes qui consistent a) A former des 61ements (208) de conversion
photo6lectrique sur un substrat transparent (201),
20 b) A former des premiere et seconde couches (301, 302) de passivation
sur lesdits ele- ments (208) de conversion photoelectrique, c) A preparer
une microfeuille de verre (304) otformer une couche (303) de protection
6lec-  25 trostatique sur une premiere surface de ladite microfeuille de
verre (304), sur une partle d'une seconde surface sur le cote oppose A
ladite premiere surface et au moins sur une surface d'un bord qul se
prolonge jusqu'aux-  30 dites premiere et seconde surfaces, et d) A faire
adherer sur lesdites premibre et se- condo couches de passivathon (301,
302), la- dite premrire surface sur laquoll est formde ladibt couche (303)
de protection electrostati-  35 que. 23. Procede solon la revendication 22,
caracteribe on ce quo laditb couche (303) de protection electros- j.>
tatique est form6e par un procede A vapeur de   40 metal. 45 50 55 11    


