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employed whereby different portions of the TFT's and the liquid crystal
electrodes are formed at The invention relates to a thin film transistor
various steps in the process. Also typically, the and crossover structure
for a liquid crystal display  number of masks used in fabricating the TFT's
is device, including the features mentioned in the   5   four. However, as
is known, the yield of devices preamble of claim 1, and to a method for
making      fabricated using multiple masks varies inversely such
transistor and structure including the features  with the number of masks
used. Accordingly, it is listed in the preamble of claim 6.
advantageous to decrease the number of masks Liquid crystal display devices
include an array  used in the formation of the TFT's. In keeping with of
liquid crystal elements (pixels) arranged in a   io  this goal, it is
possible to fabricate the TFT's for matrix of rows and columns. In active
matrix dis-   liquid crystal display devices utilizing only two play
devices, each pixel is associated with a solid  masks. The two-mask process
is advantageous state switching device, such as a thin film transistor
when the drive circuitry used to energize the drive (TFT). As is known in
the art, a liquid crystal      and data lines is fabricated separately from
the element is composed of a liquid crystal material  i5  solid state
switching devices of the liquid crystal arranged between two electrodes.
The light trans-    display. However, it should be appreciated that a
mission capability of the liquid crystal material is  substantial cost
saving can be realized by simulta- changed  by voltage-biasing the
electrodes to        neously fabricating the TFT's and the drive cir-
change the orientation of the molecules within the   cuitry onto the
substrate which supports the liquid liquid crystal material. The liquid
crystal elements  20  crystal matrix. The two-mask processing has sev- are
arranged in rows and columns, and individual     oral disadvantages when
the drive circuitry Is to be elements are addressed by simultaneously
voltage-    so fabricated. Firstly, a parasitic transistor is biasing a
drive line and a data line which are      formed and connects the pixel
transistors to the individually coupled to the electrodes of the ele-
data line; this parasitic transistor can deleteriously ments. The biasing
voltage to one of the electrodes   25  affect the on/off characteristics of
adjacent TFT's or of the liquid crystal element is applied through a   can
cause crosstalk between adjacent data lines. solid state switching device
(TFT) to enable the     Another disadvantage is that the data lines have a
liquid crystal elements to store a charge for the    high resistance. Yet
another disadvantage is the time required to produce a visual display.
Accord-  lack of an electrical connection between the gates ingly, the
fabrication of a liquid crystal display   30  of the TFT's and the source
or drain lines. device includes the fabrication of the TFT's and the    The
object of the invention is provision of a connection of the TFT's to the
control electrodes of  cost-saving thin film transistor and crossover
struc- the liquid crystal elements.                        ture for a
liquid crystal display device which does Published French application
FR-A-2602361        not suffer from parasitic transistors and high data
discloses thin film transistor and crossover struc-  35  line resistance
and allows electrical connection be- ture for a liquid crystal display
device comprising a  tween the gates of the thin film transistors and the
transparent substrate supporting a transparent elec-  source and drain
lines. A further object is to pro- trode layer which is configured into
pixel elec-     vide for a low cost method for making such transis- trodes,
drive lines and data lines. A doped layer is  tor and crossover structures.
provided over selected portions of said transparent  40  These objects are
being solved by the char- electrode layer for forming source and drain re-
acterizing features of claims 1 and 6, respectively, gions for said thin
film transistor. Over said doped  whereby particular embodiments of the
inventions layer there is an undoped layer for forming a        are
included in the subclaims. channel region between said source and drain re-
In accordance with present invention, a thin gions. A dielectric layer over
said undoped layer   45  film transistor (TFT) and crossover structure for
a forms a gate electrode for said thin film transistor,  liquid crystal
display device includes a transparent and a first conductive layer over
selected portions  electrode layer supported by a transparent sub- of said
dielectric layer makes electrical contacts to  strate. The transparent
electrode layer is config- said pixel electrode, said drive lines and said
data  ured into pixel electrodes, drive lines and data lines. A second
conductive layer over selected   5o  lines. A doped layer over selected
portions of the portions of said first conductive layer is in electrical
transparent electrode layer forms source and drain connection therewith for
forming electrode cros-    regions for the TFT. An undoped layer over the
sovers and for connecting said pixel electrodes to   doped layer forms a
channel region between the drive circuitry. US-A-4,680,085 which is also
con-   source and drain regions. A dielectric layer over cerned with a thin
film semiconductor device, re-  55  the undoped layer forms a gate
electrode for the lates to a provision of an edge dielectric coating.  TFT.
A first conductive layer over selected portions Typically, in the
fabrication of TFT's for liquid  of the dielectric layer makes electrical
connections 



crystal displays, various photographic masks are    to the pixel electrode,
the drive lines and the data 2    3                 EP 0 365 036 B1
4 lines. A second conductive layer over selected     first conductive layer
19, which preferably is metal, portions of the first conductive layer is in
electrical  Is deposited over the entire dielectric gate layer 18.
connection with the first conductive layer and with  Many techniques for
depositing the layers 17, 18 portions of the transparent electrode layer,
to form  and 19 onto the substrate 11 are known per se. electrode
crossovers and to connect the pixel elec-   5   The second mask of the
three-mask procedure is trode to drive circuitry. The present invention
pro-  used to remove selected portions of the layers 13, vides a three-mask
process which permits the in-    17, 18 and 19. In FIGURE 1 e, a second
conductive terconnection of the gate and source/drain regions  layer 21,
which also preferably is metal, is depos- of various transistors. The
invention also provides a  ited over selected portions of the device
utilizing crossover structure which enables the drive cir-  io  the third
mask of the procedure. As shown in cuitry to be fabricated on the same
substrate as   FIGURE le, the second conductive layer 21 ex- the display
device. Another advantage is the provi-  tends between the drain portion 15
of the TFT and sion of a dielectric stringer which inhibits the for-  the
portion of the electrode layer 12 which serves mation of a parasitic
resistor between the gate and  as the control electrode for the liquid
crystal de- channel regions of the TFT's.                  15  vice. Some
portions, such as 21a, of the second In the drawings:
metal layer 21 are insulatively spaced from the FIGURES 1a to 1e
sequentially show the steps     conductive electrode layer 12, so that
effective of a preferred three-mask process for fabricating  crossover
structures are available. Additionally, oth- a preferred embodiment of the
TFT.               er portions, such as 21 b, of the second metal layer
FIGURE 2 shows the connection of the TFT to  20  21 contact the conductive
electrode layer 12 and the control electrode of a liquid crystal element.
thus are available for connecting selected portions FIGURE 3 is another
preferred embodiment of      of the conductive electrode layer 12 to
external the TFT.                                         drive circuitry,
or to output devices. FIGURE 4 is an example of peripheral circuitry
FIGURE 2 shows a portion of a liquid crystal which can be simultaneously
fabricated along   25  display device which can be fabricated using the
with the TFT's of a liquid crystal display device.  inventive method.
Various conductors 22, 22a and FIGURE 5 is the equivalent circuit of the
struc-  23 are formed from the transparent electrode layer ture of FIGURE
4.                                12. Conductor 22 is the control electrode
for a FIGURES 1a to 1e sequentially show a three     liquid crystal cell.
Conductor 22a is an extension of mask process for forming TFT's and a
crossover  30  control electrode 22 and connects electrode 22 to structure
for a liquid crystal display device. In  the drain 24 of a TFT, which also
includes a source these figures, the apparent crosshatching is not   28 and
a channel 31. The conductor 23 passes intended as such. Each layer is
shaded differently,  under a conductor 27, which is formed from the and the
various layers are similarly shaded in all  first and second metal layers
19 and 21. The the figures, to facilitate the visual identification of  35
widths of layers 19 and 21 are different for illustra- the various layers.
The shadings which identify the  tion purposes; in an actual device, they
are very various layers are shown in the legend which ap-   nearly the same
width. The conductor 23 is sepa- pears below FIGURE 1e.
rated from conductor 27 by layers 13, 17 and 18 In FIGURE la, one surface
of a transparent      and thus forms crossover 30. Crossover 30 permits
substrate 11 is coated with a transparent electrode   40  the connection of
conductor 27 to drive circuitry layer 12. In FIGURE 1b, a doped layer 13,
which    32, which is also fabricated when the TFT and preferably Is doped
amorphous silicon, is depos-   crossover 30 are fabricated. The source 28
of the ited over the transparent electrode layer 12. FIG-  TFT is formed
where another portion 29 of trans- URE lc shows how selected areas 14, 15
and 16      parent electrode 12 passes under conductor 27. A remain after
the first mask is used in a photo-  45  channel 31 of the TFT connects
source 28 and graphic and etching process, to remove the por-    drain 24
of the TFT; in FIGURES 1d and 1e, this is tions of the transparent
electrode layer 12 and    illustrated where layer 17 connects source 14 and
amorphous silicon layer 13 which are not needed    drain and 15. Because of
the ability to form cros- to form the device. In FIGURE id, an undoped
sovers, such as crossover 30, the data lines and layer 17, which preferably
is undoped amorphous   so  drive lines needed to actuate control electrode
22 silicon, is deposited over the entire structure. The  can be
simultaneously fabricated along with the undoped layer 17 thus extends
between the por-     TFT's, the other conductors and drive circuitry 32. 



tions 14 and 15 and serves as a channel region      Substantial savings in
fabrication cost and a signifi- between the portions 14 and 15, which
respectively  cant increase in yield are thereby realized. function as the
source and drain regions of a TFT.  55  A problem can occur with the
process as de- A dielectric layer 18 is deposited over the entire  scribed
with respect to FIGURES 1 a through 1 e. As undoped amorphous silicon layer
17. The dielectric  shown in FIGURE 1e, when the second conductive layer 18
serves as the gate layer for the TFT. A   layer 21 is applied to the
device, the metal con- 3    5                 EP 0 365 036 B1
6 tacts the edges of the undoped amorphous silicon   Claims layer 17 and
the dielectric gate layer 18. This can result in a parasitic resistor
between the gate and  1. A thin film transistor and crossover structure
channel regions of the transistor. The resistance of   for a liquid crystal
display device, including this resistor can be quite high. However,
problems   6     a transparent electrode layer (12) support- can
nevertheless arise under certain circum-          ed by a transparent
substrate (11), said trans- stances. FIGURE 3 shows a solution to the prob-
parent electrode layer being photographically lem of parasitic resistance.
Dielectric stringers 33   etched and configured into control electrodes are
formed over the exposed amorphous silicon          (22, 22a), drive lines
and data lines (29); edges, to prevent the second metal layer 21 from   10
a doped layer (13) over selected portions contacting the edges of the
undoped amorphous          of said transparent electrode layer, forming
silicon layer 17. The stringers 33 are formed by       source (14, 28) and
drain (15, 24) regions for depositing a dielectric layer over the entire
surface  said thin film transistor; of the device and anisotropically
removing the lay-       an undoped layer (17) over said doped er from the
planar surfaces using a plasma-etch   15   layer, forming a channel region
(31) between system. The dielectric layer is inherently thicker     said
source (28) and drain (24) regions; along the edges of the layers than it
is over the          a dielectric layer (18) over said undoped planar
surface of the layer and, therefore, is not     layer, forming a gate layer
for said thin film completely removed along the edges during the
transistor; stripping process. The stringer formation therefore  20    a
first conductive layer (19) on selected requires only a deposition and an
etch step; a         portions of said dielectric layer (18), making
photography step utilizing a mask is not required.     electrical
connections to said control elec- FIGURE 4 shows an exemplary drive circuit
trodes, said drive lines and said data lines; and which can be fabricated
along with the TFT's and           a second conductive layer (21) on
selected electrodes of a liquid crystal display device utilizing   25
portions of said first conductive layer (19), in the claimed method. A
plurality of transparent con-    electrical connection with said first
conductive ductors 34, 35, 38 and 37 are formed from the          layer
(19), said conductive layer having first electrode layer 12 of FIGURE la.
Another plurality     portions (21a) insulatively spaced from the of
conductors 38, 39, 40 and 41 are formed from        transparent electrode
layer and forming elec- the second conductive layer 21 of FIGURE 1e.  30
trode crossovers Another set of conductors 42, 43 and 44 are
characterized In that formed from the first conductive layer 19 of FIG-
said second conductive layer (21) has URES 1d and le. Conductor 38 is
electrically con-        (i) second portions (21; Figure 1e) extending
nected to conductors 34 and 42. However, conduc-         from respective
said drain regions to con- tors 34 and 35 are partially beneath conductor
42   35   tact control electrode portions of said trans- and are
electrically insulated from conductor 42 by      parent electrode layer,
and layers 17 and 18 of FIGURE 1e to thereby form a           (ii) third
portions (21b) connected to said TFT 45, the drain of which is electrically
connected     control electrode portions and arranged for to conductor 34,
and the source of which is elec-         connection to external drive
circuitry. trically connected to conductor 35. Conductor 39 is  40
electrically connected to conductors 35 and 37.    2. The structure of
claim 1, further characterized Conductors 35 and 36 are separated from
conduc-        by a dielectric coating (33) along the edges of tor 43 by
layers 17 an 18 of FIGURE 1e to form         said undoped layer (17) and
said dielectric another TFT 48, the drain of which is electrically
layer (18), for insulating said edges from said connected to conductor 35,
and the source of  45       second conductive layer (21). which is
electrically connected to conductor 36. Conductor 40 is electrically
connected to conduc-  3. The structure of claim 2, characterized in that 



tors 36 and 44, and is separated from conductor 37     said first (19) and
second (21) conductive lay- by layers 13, 17 and 18 of FIGURE le to form a
ers are of metal. crossover structure 47. The circuit of FIGURE 4   5o
therefore forms a two-transistor inverting circuit, the  4. The structure
of claim 3, characterized in that electrical equivalent of which is
illustrated in FIG-  said doped layer (13) is of doped amorphous URE 5. In
FIGURE 2 these transistors would be          silicon. included in drive
circuitry 32. 5s   5  The structure of claim 4, characterized in that said
undoped layer (17) is of undoped amor- phous silicon. 4    5
EP 0 365 036 B1                     6    111111 III 11111   1 ! tacts the
edges of the undoped amorphous silicon    Claims layer 17 and the
dielectric gate layer 18. This can result in a parasitic resistor between
the gate and  1. A thin film transistor and crossover structure channel
regions of the transistor. The resistance of    for a liquid crystal
display device, including - this resistor can be quite high. However,
problems   5     a transparent electrode layer (12) support- can
nevertheless arise under certain  circum-          ed by a transparent
substrate (11), said trans- stances. FIGURE 3 shows a solution to the prob-
parent electrode layer being photographically lem of parasitic resistance.
Dielectric stringers 33    etched and configured into control electrodes
are formed over the exposed amorphous silicon          (22, 22a), drive
lines and data lines (29); edges, to prevent the second metal layer 21 from
10      a doped layer (13) over selected portions contacting the edges of
the undoped amorphous           of said transparent electrode layer,
forming silicon layer 17. The stringers 33 are formed by        source (14,
28) and drain (15, 24) regions for depositing a dielectric layer over the
entire surface   said thin film transistor; of the device and
anisotropically removing the lay-        an undoped layer (17) over said
doped er from the planar surfaces using a plasma-etch   15   layer, forming
a channel region (31) between system. The dielectric layer is inherently
thicker      said source (28) and drain (24) regions; along the edges of
the layers than it is over the          a dielectric layer (18) over said
undoped planar surface of the layer and, therefore, is not      layer,
forming a gate layer for said thin film completely removed along the edges
during the           transistor; stripping process. The stringer formation
therefore  20    a first conductive layer (19) on selected m  requires only
a deposition and an etch step; a           portions of said dielectric
layer (18), making I photography step utilizing a mask is not required.
electrical connections to said control elec- FIGURE 4 shows an exemplary
drive circuit           trodes, said drive lines and said data lines; and
which can be fabricated along with the TFT's and           a second
conductive layer (21) on selected electrodes of a liquid crystal display
device utilizing   25  portions of said first conductive layer (19), in the
claimed method. A plurality of transparent con-     electrical connection
with said first conductive ductors 34, 35, 36 and 37 are formed from the
layer (19), said conductive layer having first electrode layer 12 of FIGURE
la. Another plurality      portions (21a) insulatively spaced from  the of
conductors 38, 39, 40 and 41 are formed from         transparent electrode
layer and forming elec- the second conductive layer 21 of FIGURE le.  30
trode crossovers Another set of conductors 42, 43 and 44 are
characterized In that formed from the first conductive layer 19 of FIG-
said second conductive layer (21) has URES 1d and le. Conductor 38 is
electrically con-         (i) second portions (21; Figure 1e) extending
nected to conductors 34 and 42. However, conduc-          from respective
said drain regions to con- tors 34 and 35 are partially beneath conductor
42   35    tact control electrode portions of said trans- and are
electrically insulated from conductor 42 by       parent electrode layer,
and layers 17 and 18 of FIGURE le to thereby form a           (ii) third
portions (21b) connected to said TFT 45, the drain of which is electrically
connected      control electrode portions and arranged for to conductor 34,
and the source of which is elec-         connection to external drive
circuitry. trically connected to conductor 35. Conductor 39 is  40
electrically connected to conductors 35 and 37.     2. The structure of
claim 1, further characterized Conductors 35 and 36 are separated from
conduc-         by a dielectric coating (33) along the edges of tor 43 by
layers 17 an 18 of FIGURE 1e to form          said undoped layer (17) and
said dielectric 



another TFT 48, the drain of which is electrically     layer (18), for
insulating said edges from said connected to conductor 35, and the source
of  45        second conductive layer (21). which is electrically connected
to conductor 36. Conductor 40 is electrically connected to conduc-   3  The
structure of claim 2, characterized in that tors 36 and 44, and is
separated from conductor 37      said first (19) and second (21) conductive
lay- by layers 13, 17 and 18 of FIGURE le to form a          ers are of
metal. crossover structure 47. The circuit of FIGURE 4   50 therefore forms
a two-transistor inverting circuit, the  4. The structure of claim 3,
characterized in that electrical equivalent of which is illustrated in FIG-
said doped layer (13) is of doped amorphous URE 5. In FIGURE 2 these
transistors would be           silicon. included in drive circuitry 32. s5
5. The structure of claim 4, characterized in that said undoped layer (17)
is of undoped amor- phous silicon. 4    7                 EP0365036B1
; 6. A method of making a thin film transistor and        silicon.
crossover structure for a liquid crystal display device, including the
steps of:                  9. The method of clam 8, characterized in that
a) applying a transparent conductive elec-        said undoped layer (17)
is of undoped amor- trode layer (12) over one surface of an    5      phous
silicon. insulative substrate (11); b) applying a doped layer (13) over
said       10. The method of claim 9, characterized in that electrode layer
and utilizing a first mask to     said first (19) and second (21)
conductive lay- selectively remove portions of said doped         ers are
first and second metal layers, respec- layer and said electrode layer, to
form con-   lo  tively. trol electrodes, drive lines and data lines from
said electrode layer and to form         PatentansprUche source (14, 28)
and drain (15, 24) regions from said doped layer;                        1.
D~nnfilmtransistor mit Oberkreuzungsstruktur c) applying an undoped layer
(17) over said  i5   fOr ein Fl~ssigkristalldisplay, mit pixel electrodes,
said lines and said sub-            einer transparenten Elektrodenschicht
(12), strate, to form a channel region (31) be-         die von einem
transparenten Substrat (11) go- tween said source (28) and drain (24) re-
tragen wird und photographisch geAtzt und in gions;
Steuerelektroden  (22,22a),  Treiberleitungen d) applying a dielectric
layer (18) over said   20  und Datenleitungen (29) strukturiert ist,
undoped layer;                                        einer Uber
ausgewAhIten Teilen der trans- e) applying a first conductive layer (19)
over    parenten Elektrodenschicht liegenden dotierten said dielectric
layer and utilizing a second      Schicht zur Bildung von Source-(14,28)
und mask, to selectively remove said undoped          Drainzonen (15,24)
fUr den DOnnfilmtransistor, layer, said dielectric layer and said first  28
einer auf der dotierten Schicht angeordne- conductive layer such that the
first conduc-      ten undotierten Schicht (17) zur Bildung einer tive
layer makes electrical connections to        Kanalzone (31) zwischen der
Source- (28) und said control electrodes, said drive lines and     der
Drainzone (24);. said data lines; and
einer auf der undotierten Schicht befindli- f) applying a second conductive
layer (21)  30    chen dielektrischen Schicht (18) zur Bildung over said
first conductive layer and utilizing    einer Gateelektrode far den
Dfnnfilmtransistor, a third mark, to selectively remove portions
einer auf ausgewAhIten Teilen der dielek- of said second conductive layer,
said sec-        trischen Schicht (18) befindlichen ersten leiten- ond
conductive layer being formed with first      den Schicht (19) zur Bildung
elektrischer Ver- portions (21a) insulatively spaced from the   35
bindungen zu den Steuerelektroden, den Trei- transparent electrode layer
and forming           berleitungen und den Datenleitungen, und electrode
crossovers, characterized in that           einer auf ausgewihIten Teilen
der ersten in step f) said second conductive layer (21)      leitenden
Schicht (19) befindlichen zweiten lei- is formed with
tenden Schicht (21), die mit der ersten leiten- 



(i) second portions (21; Figure 1e) ex-   40    den Schicht (19) in
ellektrischer Verbindung tending from  respective said drain re-
steht und erste Teile (21 a) enthalt, welche iso- gions to contact control
electrode por-         liert und im Abstand von der transparenten tions of
said transparent electrode layer,      Elektrodenschicht sind und
Elektrodenkreuzun- and                                             gen (30)
bilden, (ii) third portions (21b) connected to said  45  daduch
gekennzelchnet, daB die zweite lei- control electrode portions and arranged
tende Schichte (21) for connection to external drive circuitry.       (i)
zweite Teile (21;Fig.1e), die sich von jeweils den Drainzonen zur
Kontaktierung 7. The method of claim 6, further characterized
von Steuerelektrodenzonen der transparen- by the step of applying an
insulative coating   50     ten Elektrodenschicht erstrecken, und over said
first conductive layer (19), and of          (ii) dritte Teile (21b)
aufweist, die mit den removing said insulative coating from  the
Steuerelektrodenzonen verbunden sind und planar surface of said first
conductive layer, to      zum AnschluB an eine AiuBere Treiberschal- form
insulative stringers (33) along the edges         tung ausgebildet sind. of
said layers.                             55 2. Struktur nach Anspruch 1,
weiterhin gekenn- 8. The method of claim 7, characterized in that
zeichnet durch einen entlang der Kanten der said doped layer (13) is of
doped amorphous          undotierten Schicht (17) und der dielektrischen 5
9                 EP 0 365 036 B1                    1O1 .       l   II1
lI110 111 Schicht (18) verlaufenden dielektrischen Ober-        wird und
mit zug (33) zur Isolierung dieser Kanten von der           (i) zweiten
Teilen (21;Fig.le), die sich zweiten leitenden Schicht (21).
von jeweils den Drainelektroden zur Kon- taktierung von
Steuerelektrodenzonen &3  Struktur nach Anspruch 2, dadurch gekenn-   6
der transparenten Elektrodenschicht er- zeichnet, daB die erste und die
zweite leiten-          strecken und de Schicht (19,21) aus Metall
bestehen.                 (ii) dritten Teilen (21b), die mit den Steu-
erelektrodenzonen verbunden sind und 4. Struktur nach Anspruch 3, dadurch
gekenn-                zum AnschluB an eine externe Treiber- zelchnet, daB
die dotierte Schicht (13) aus   10        schaltung ausgebildet sind.
dotiertem amorphem Silizium besteht. 7. Verfahren nach Anspruch 6,
weiterhin gekenn- 5. Struktur nach Anspruch 4, dadurch gekenn-
zeichnet durch den Schritt des Aufbringens zelchnet, daB die undotierte
Schicht (17) aus      elnes isolierenden Oberzugs auf der ersten lei-
undotiertem amorphem Silizium besteht.     15      tenden Schicht (19) und
des Entfernens des Isolierenden Oberzugs von der ebenen Ober- 6. Verfahren
zur Herstellung eines DUnnfilmtransi-     flache der ersten leitenden
Schicht zur Bildung stors und einer Oberkreuzungsstruktur fUr ein
isolierender W.nde (33) entlang den Kanten FlUssigkristalldisplay, mit den
Schritten:         der Schichten. a) Aufbringen einer transparenten
leitenden   20 Elektrodenschicht (12) auf einer Oberflache  &  Verfahren
nach Anspruch 7, dadurch gekenn- eines isolierenden Substrates (11),
zelchnet, daB die dotierte Schicht (13) aus b) Aufbringen einer dotlerten
Schicht (13)       dotiertem amorphem Silizium besteht. auf der
Elektrodenschicht und Verwendung einer ersten Maske zur selektiven Entfer-
25   9  Verfahren nach Anspruch 8, dadurch gekenn- nung von Teilen der
dotierten Schicht und        zeichnet, daB die undotierte Schicht (17) aus
der Elektrodenschicht zur Bildung von Steu-      undotiertem amorphem
Silizium besteht. erelektroden, Treiberleitungen und Datenlei- tungen aus
der Elektrodenschicht und zur     10. Verfahren nach Anspruch 9, dadurch
gekenn- Bildung von Source- und Drainzonen (14,28   30   zelchnet, daB die
erste und die zweite leiten- bzw. 15,24) aus der dotierten Schicht,
de Schicht (19,21) eine erste bzw. zweite Me- c) Aufbringen einer
undotierten Schicht (17)    tallschicht sind. auf den Steuerelektroden, den
Leitungen und dem Substrat zur Bildung einer Kanal-    Revendicatlons 



zone (31) zwischen der Source- und der  35 Drainzone (28 bzw. 24),
1. Structure de croisement et de transistors a d) Aufbringen einer
dielektrischen Schicht       couches minces pour un dispositif d'affichage
(18) auf der undotierten Schicht,                a cristaux liquides
comprenant: e) Aufbringen einer ersten leitenden Schicht         une couche
6lectrode transparente (12) (19) auf der dielektrischen Schicht und Ver-
40  supportde par un substrat transparent (11), la- 2        wendung einer
zweiten Maske zur wahlwei-         dite couche 6lectrode transparente 6tant
d~ca- sen Entfernung der undotierten Schicht, der      p~e
photographiquement et configurae en dielektrischen Schicht und der ersten
leiten-    electrodes de commande (22, 22a), lignes de den Schicht derart,
daB letztere elektrische     commande et lignes de donndes (29);
Verbindungen zu den Steuerelektroden, den   45       une couche dop~e (13)
sur des portions Treiberleitungen und den Datenleitungen
s~lectionndes de la couche electrode transpa- bildet, und
rente, formant des rdgions de source (14, 28) f) Aufbringen  einer  zweiten
leitenden         et de drain (15, 24) pour ledit transistor & Schicht (21)
auf der ersten  leitenden           couche mince; Schicht und Verwendung
einer dritten Mas-  5o       une source non dop~e (17) sur ladite cou- ke
zur wahlweisen Entfernung von Teilen          che dopde, formant une r6gion
canal (31) entre der zweiten leitenden Schicht, welche mit        lesdites
r~gions de source (28) et de drain (24) ersten Teilen (21a) gebildet ist,
die isoliert und im Abstand von der transparenten Ele-           une couche
di6lectrique (18) sur ladite trodenschicht sind und ElektrodenUberkreu-  s5
couche non dop~e, formant une couche grille zungen bilden,
pour ledit transistor h couche mince; dadurch gekennzelchnet, daR im
Schritt t            une premiore couche conductrice (19) sur die zweite
leitende Schicht (21) gebildet        des portions s~lectionndes de ladite
couche 6    11                EP 0 36B 036 B1                   121
U2j1 | ||||||| dielectrique (18) formant des connexions elec-      commando
et des lignes de donneos A par- triques pour lesdites electrodes de
commande,       tir de ladite couche electrode et pour former lesdites
lignes de commande et lesdites lignes      des r6gions de source (14, 28)
et de drain de donnees ; et                                      (15, 24) &
partir de ladite couche dopeo; une seconde couche conductrice (21) sur   5
C) appliquer une couche non dopee (17) sur des portions sdlectionn6es de
ladite premibre       lesdites 4lectrodes pixels, lesdites lignes ot couche
conductrice (19), on liaison dlectrique      ledit substrat, pour former
une r~gion canal avec ladite premibre couche conductrice (19),       (31)
entre lesdites regions de source (28) et ladite couche conductrice ayant
des premieres        de drain (24); portions (21a) espaceos, de fagon
isoleo, de la  1o  d) appliquer une couche di6lectrique (18) couche
electrode transparente ot formant des         sur ladite couche non dopee;
croisements d'feoctrodes,                           e) appliquer une
premibre couche conduc- caracterisee on ce quo
trice (19) sur ladite couche di~lectrique et ladite seconde couche
conductrice (21)           utiliser un second masque, pour enlever s6-
comporte:                                 15         lectivement ladite
couche non dop~e, ladite (i) des secondes portions (21; figure 1e)
couche dielectrique et ladite premiere cou- s'otendant a partir desdites
regions de drain     che conductrice de fagon que la premiere respectives
pour venir contacter des por-         couche conductrice forme des
connexions fions dr6lectrode de commando de ladite           dlectriques
vis-a-vis des electrodes de com- couchee lectrode transparente, et      20
mande, desdites lignes de commando et (ii) des troisiemes portions (21b)
connectees     desdites lignes de donndes; aux dites portions d'electrode
de comman-         f) appliquer une seconde couche conductri- de et
disposees de manibre & assurer la           ce (21) sur ladite premibre
couche conduc- liaison avec le circuit de commando exte-         trice et
utiliser un troisieme masque, pour rieur.
25         enlever selectivement des portions de ladite seconde couche
conductrice, ladite secon- 2. Structure selon la revendication 1,
caracterisee     de couche conductrice etant formee avoc en outre par un
rev8tement dielectrique (33) le      des premieres portions (21a) espac6es
de long des aretes de ladite couche non dopee          fagon isolee de
ladite couche electrode 



(17) et de ladite couche dielectrique (18), pour  so  transparente et
formant des croisements isoler lesdites aretes de ladite seconde couche
d 'lectrodes, caracterise en ce que pendant conductrice (21).
I'etape f) la seconde couche conductrice (21) est form6e avec 3. Structure
selon la revendication 2, caracttris6e        (1) des secondes portions (21
; figure le) en ce quo lesdites premibre (19) et seconde   95       &
partir des r6gions respectives de drain (21) couches conductrices sont en
m6tal.               pour contacter des portions d'6lectrodes de commande
de ladite couche 6lectro- 4. Structure selon la revendication 3,
caractdrisde        de transparente et en ce que ladite couche dopee (13)
est on              (ii) des troisibmes portions (21b) connec- silicium
amorphe dope.                    40           tees auxdites portions
d'electrodes de commande et disposees de manibre & 5. Structure selon la
revendication 4, caractdrisde       assurer la connexion avoc le circuit de
en co que ladite couche non dopeo (17) est on          commando externe.
silicium amorphe non dope. 45  7. Procede selon la revendication 6,
caracterise 6. Procedd de fabrication d'une structure de croi-    en outre
par l'dtape qui consiste & appliquer sement et de transistors a couches
minces         un revetement isolant sur ladite premiere cou- pour un
dispositif d'affichage & cristaux liqui-  che conductrice (19) et a enlever
ledit revOte- des comprenant les dtapes consistant &:           ment
isolant de la surface plane de ladite a) appliquer une couche 6lectrode
conduc-  50   premibre couche conductrice, afin de former trice
transparente (12) sur une surface d'un    des cordons isolants (33) le long
des aretes substrat isolant (11);                          desdifes
couches. b) appliquer une couche dopee (13) sur ladite couche electrode et
utilisor un pre-  &  Procede selon la revendication 7, caract~risd mier
masque pour enlever selectivement  55      en co quo ladite couche dopee
(13) est en des portions de ladite couche dopee et de       silicium
amorphe dope. ladite couche electrode, afin de former des electrodes de
commande, des lignes de 7    13                 EP 0 36B  036 By
14    l    1111110 DIII ni   l C   L   M S * 9. Proc~d4 selon la
revendication 8, caractMris4 en ce que ladite couche non dopde (17) est en
silicium amorphe non dop6. 10. Proc~d6 selon la revendication 9,
caractMris4    5 en ce que lesdites premibre (19) et seconde (21) couches
conductrices sont respectivement des premibre et seconde couches
metalliques. 10 15 20 25 30 35 40 45 50 55 8    


