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(57) ABSTRACT 
A thin ?lm semiconductor device comprising an insulating 
substrate, a plurality of thin ?lm transistors integrated on the 
insulating substrate, each thin ?lm transistor including a gate 
electrode, a gate insulating ?lm, a semiconductor thin ?lm 
and an interlayer insulating ?lm Which are laminated in this 
order from the loWer side, and the semiconductor thin ?lm 
being formed With a channel region confronting the gate 
electrode, and a source region and a drain region Which are 
located at both sides of the channel region, and a conductor 
?lm Which is formed on the surface of the interlayer insu 
lating ?lm so as to be overlapped With the channel region. 
A display device having a pair of insulating substrates, 

(22) Filed; Dec_ 16, 1998 electrooptical material held in the gap betWeen the insulating 
substrates, a counter electrode formed in one of the insulat 

(30) Foreign Application Priority Data ing substrates, and a plurality of pixel electrodes and a 
plurality of thin ?lm transistors Which are integrated on the 
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THIN FILM SEMICONDUCTOR DEVICE AND 
DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a thin ?lm semi 
conductor device in Which bottom gate type thin ?lm 
transistors each containing an active layer of polycrystalline 
silicon or the like are formed in an integration structure on 
an insulating substrate, and also a display device using a thin 
?lm semiconductor device as a driving board, and more 
particularly to a technique for improving the characteristics 
of a bottom gate type thin ?lm transistor. 

[0003] 2. Description of the Related Art 

[0004] A thin ?lm semiconductor device is suitably used 
as a driving board for display in an active matriX type liquid 
crystal display or the like, and its development is being 
positively promoted at present. Polycrystalline silicon or 
amorphous silicon is used for an active layer (channel 
region) of a thin ?lm transistor. Particularly, more attention 
is paid to the polycrystalline silicon thin ?lm transistor 
because it can implement a compact and high-precision 
active matriX type color liquid crystal display device. 
According to this technique, a thin ?lm transistor is formed 
as a piXel sWitching element on an insulating substrate 
formed of transparent glass or the like, and thus polycrys 
talline silicon thin ?lms Which are practically used as only 
electrode material or resistance material in a conventional 
semiconductor technique are used for active layers. This 
technique is only the technique of implementing thin ?lm 
transistors for high-performance sWitching elements Which 
can be produced in a high-density design to achieve such 
image quality as required in the market. At the same time, 
this technique can also implement such a design that a 
peripheral circuit portion Which has been hitherto provided 
as an external IC is formed on the same board as a piXel 

array portion in the same process. 

[0005] A top gate structure has been hitherto mainly 
adopted for thin ?lm transistors. In the top gate structure, a 
semiconductor thin ?lm is formed on an insulating substrate, 
and then a gate electrode is formed through a gate insulating 
?lm on the semiconductor thin ?lm. In a thin ?lm semicon 
ductor device for a liquid crystal display, a loW-cost and 
large-siZe glass plate is used as the insulating substrate. The 
glass plate contains a large amount of metal impurities such 
as Na, etc., and thus the impurities such as Na, etc. are 
localiZed in accordance With a driving voltage for the thin 
?lm transistor. Accordingly, the characteristic of the thin 
?lm transistor is varied in accordance With the electric ?eld 
due to the localiZation of the metal impurities. In order to 
countermeasure this phenomenon, a bottom gate structure 
has been recently developed. In the bottom gate structure, a 
gate electrode formed of a metal ?lm or the like is disposed 
on an insulating substrate of a glass plate or the like, and 
then a semiconductor thin ?lm is formed through a gate 
insulating ?lm on the gate electrode. The gate electrode has 
an effect of shielding the electric ?eld in the glass plate, and 
from the structure vieWpoint, the bottom gate structure is 
more eXcellent on the point of reliability than the top gate 
structure. 

[0006] FIG. 1 is a cross-sectional vieW shoWing a con 
ventional thin ?lm semiconductor device. 
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[0007] The thin ?lm semiconductor device shoWn in FIG. 
1 is achieved by integrating thin ?lm transistors 3 having the 
bottom gate structure on an insulating substrate 1. For 
simpli?cation of illustration, only one thin ?lm transistor is 
illustrated. The thin ?lm transistor 3 has the bottom gate 
structure comprising a gate electrode 5, a gate insulating ?lm 
4, a semiconductor thin ?lm 2 and an interlayer insulating 
?lm 9 Which are laminated in this order from the loWer side. 
In the thin ?lm transistor 3, a channel region 20 confronting 
the gate electrode 5, and a source region 7 and a drain region 
8 Which are located at both sides of the channel region 20 are 
formed in the semiconductor thin ?lm 2. A stopper 6 is 
provided just above the channel region 20 to protect the 
channel region 20. The thin ?lm transistor 3 thus formed is 
coated by the interlayer insulating ?lm 9. Conductor ?lms 
10S, 10D of aluminum or the like are formed on the 
interlayer insulating ?lm 9, and electrically connected to the 
source region 7 and the drain region 8 through contact holes 
formed in the interlayer insulating ?lm 9, respectively. The 
conductor ?lms 105, 10GB are subjected to a patterning 
treatment to serve as an electrode and a Wire, respectively. 
When thin ?lm semiconductor device thus formed is applied 
to a driving board for a display device, the thin ?lm 
transistor 3 and the conductor ?lms 10S, 10D are coated by 
a planariZation ?lm 12. An electrooptical material 50 such as 
liquid crystal or the like is superposed on a planariZation ?lm 
12. 

[0008] In the bottom gate type thin ?lm transistor 3, the 
upper portion of the channel region 20 is coated by the 
interlayer insulating ?lm 9 formed of SiO2, SiN or the like 
and the planariZation ?lm 12 formed of acrylic resin or the 
like. This structure induces no special problem in a usual 
case. HoWever, if it is installed into a display device or the 
like, it induces a problem on reliability. That is, positive 
charges occur at the interface betWeen the planariZation ?lm 
12 and the electrooptical material 50 on the planariZation 
?lm 12. Speci?cally, Water or ions in the electrooptical 
material 50 are attracted by the potential of the gate elec 
trode 5 or the like. These materials are trapped as the 
positive charges at the interface betWeen the planariZation 
?lm 12 and the positive charges are stocked on the surface 
of the interlayer insulating ?lm 9, EC falls at the back 
surface side of the interlayer insulating ?lm 9 as indicated by 
a dotted line, and the back channel BCH is formed along the 
interface betWeen the channel region 20 and the interlayer 
insulating ?lm 9. This induces the variation of the threshold 
voltage and the current like to the thin ?lm transistor having 
the bottom gate structure. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been implemented to 
overcome the above problem, and according to an aspect of 
the present invention, a thin ?lm semiconductor device 
comprises an insulating substrate, a plurality of thin ?lm 
transistors integrated on the insulating substrate, each thin 
?lm transistor including a gate electrode, a gate insulating 
?lm, a semiconductor thin ?lm and an interlayer insulating 
?lm Which are laminated in this order from the loWer side, 
and the semiconductor thin ?lm being formed With a channel 
region confronting the gate electrode, and a source region 
and a drain region Which are located at both sides of the 
channel region, and a conductor ?lm Which is formed on the 
surface of the interlayer insulating ?lm so as to be over 
lapped With the channel region. 
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[0010] In the thin ?lm semiconductor device, the conduc 
tor ?lm is connected to the same potential as the source 
region or the drain region. 

[0011] In the thin ?lm semiconductor device, the conduc 
tor ?lm is connected to a potential Which is different from 
that of the source region or the drain region. 

[0012] In the above thin ?lm semiconductor device, the 
different potential is a gate potential. 

[0013] In the above thin ?lm semiconductor device, the 
different potential is a ?oating potential. 

[0014] In the above thin ?lm semiconductor device, the 
conductor ?lm has a Width dimension larger than that of the 
channel region. 

[0015] In the above thin ?lm semiconductor device, the 
conductor ?lm is overlapped With a portion smaller than the 
overall length of the channel region. 

[0016] In the above thin ?lm semiconductor device, the 
thin ?lm transistor includes a pair of channel regions Which 
confront a pair of gate electrodes and formed in the semi 
conductor thin ?lm, and a conductor ?lm is formed on the 
surface of the interlayer insulating ?lm so as to be over 
lapped With at least one of the channel regions. 

[0017] According to another aspect of the present inven 
tion, a display device having a pair of insulating substrates 
Which are connected to each other through a predetermined 
gap, and electrooptical material held in the gap, comprises a 
counter electrode formed in one of the insulating substrates, 
and a plurality of piXel electrodes and a plurality of thin ?lm 
transistors Which are integrated on the other insulating 
substrate, Wherein each thin ?lm transistor comprises a gate 
electrode, a gate insulating ?lm, a semiconductor thin ?lm 
and an interlayer insulating ?lm Which are laminated in this 
order from the loWer side, the semiconductor thin ?lm is 
formed With a channel region confronting the gate electrode, 
and a source region and a drain region located at both sides 
of the channel region, and a conductor ?lm is formed on the 
surface of the interlayer insulating ?lm so as to be over 
lapped With the channel region. 

[0018] In the above display device, the conductor ?lm is 
connected to the same potential as the source region or the 
drain region. 

[0019] In the above display device, the conductor ?lm is 
connected to a potential Which is different from that of the 
source region or the drain region. 

[0020] In the above display device, the different potential 
is a gate potential. 

[0021] In the above display device, the different potential 
is a ?oating potential. 

[0022] In the above display device, the conductor ?lm has 
a Width dimension larger than that of the channel region. 

[0023] In the above display device, the conductor ?lm is 
overlapped With a portion smaller than the overall length of 
the channel region. 

[0024] In the above display device, the thin ?lm transistor 
includes a pair of channel regions Which confront a pair of 
gate electrodes and are formed in the semiconductor thin 

May 16, 2002 

?lm, and a conductor ?lm is formed on the surface of the 
interlayer insulating ?lm so as to be overlapped With at least 
one of the channel regions. 

[0025] According to the present invention, the upper por 
tion of the channel region is covered by the conductor ?lm. 
Therefore, When positive charges are supplied from the 
outside, the channel region is electrically shielded by the 
potential of the conductor ?lm, so that no back channel is 
formed. Accordingly, the variation of the threshold voltage 
and the current leak of the thin ?lm transistor having the 
bottom gate structure can be suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a partial cross-sectional vieW shoWing a 
conventional thin ?lm semiconductor device; 

[0027] FIG. 2 is an energy band diagram shoWing the 
problem of the conventional thin ?lm semiconductor device; 

[0028] FIG. 3A is a schematic partial cross-sectional vieW 
of an embodiment of a thin ?lm semiconductor device 
according to the present invention and FIGS. 3B and 3C are 
partial plan vieWs of FIG. 3A; 

[0029] FIGS. 4A to 4E are cross-sectional vieWs shoWing 
a series of steps of manufacturing the thin ?lm semiconduc 
tor device of FIG. 1; 

[0030] FIG. 5 is a partial cross-sectional vieW shoWing 
another embodiment of the thin ?lm semiconductor device 
according to the present invention; and 

[0031] FIG. 6 is a perspective vieW shoWing a display 
device according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] Preferred embodiments according to the present 
invention Will be described With reference to the accompa 
nying draWings. 
[0033] FIG. 3A is a schematic partial cross-sectional vieW 
of an embodiment of a thin ?lm semiconductor device 
according to the present invention and FIGS. 3B and 3C are 
partial plan vieWs of FIG. 3A. As shoWn in FIG. 3A, the 
thin ?lm semiconductor device of this embodiment is 
obtained by integrating thin ?lm transistors 3 on an insu 
lating substrate 1 formed of glass or the like. In order to 
clarify the understanding of the present invention, only one 
thin ?lm transistor 3 is shoWn. The thin ?lm transistor 3 has 
the bottom gate structure, and it includes a gate electrode 5, 
a gate insulating ?lm 4, a semiconductor thin ?lm 2 and an 
interlayer insulating ?lm 9 Which are laminated in this order 
from the loWer side. The gate electrode 5 is formed by 
patterning a metal ?lm, the gate insulating ?lm 4 comprises 
a monolayer ?lm or a multilayered ?lm, the semiconductor 
thin ?lm 2 is formed of polycrystalline silicon or the like, 
and the interlayer insulating ?lm 9 is formed of SiO2 or the 
like. A channel region 20 confronting the gate electrode 5 
and both of a source region 7 and a drain region 8 Which are 
located at both the sides of the channel region 20 are formed 
in the semiconductor thin ?lm 2 serving as an element region 
of the thin ?lm transistor 3. The just upper portion of the 
channel region 20 is coated by a stopper 6 formed of SiO2 
or the like. Conductor ?lms 10S, 10D of aluminum or the 
like are formed on the interlayer insulating ?lm 9 by a 
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patterning treatment. The conductor ?lm 10S is electrically 
connected to the source region 7 of the thin ?lm transistor 3 
through a contact hole formed in the interlayer insulating 
?lm 9. Likewise, the conductor ?lm 10D is electrically 
connected to the drain region 8 of the thin ?lm transistor 3 
through a contact hole formed in the interlayer insulating 
?lm 9. These conductor ?lms 10S, 10D function as an 
electrode and a Wire. The conductor ?lms 10S, 10D are 
coated by a planariZation ?lm 12 formed of acrylic resin or 
the like. 

[0034] This embodiment is characteriZed as folloWs. That 
is, the conductor 10S is formed on the surface of the 
interlayer insulating ?lm 9 so as to extend along a portion 
Which is overlapped With the channel region 20, thereby 
electrically shielding the channel region 20 from the outside. 
With the above construction, formation of a back channel in 
the channel region 20 can be prevented, and the variation of 
the threshold voltage and the current leak of the thin ?lm 
transistor 3 can be suppressed. 

[0035] In this embodiment, a part of the conductor 10S 
Which is patterned as the source electrode and the signal Wire 
is used as electrical shield. That is, the conductor ?lm 10$ 
for shield is connected to the same potential as the source 
region 7. If occasions demand, the conductor ?lm 10D 
Which is patterned as the drain electrode may be used for 
electrical shield. Alternatively, an electrical shielding con 
ductor ?lm may be formed just above the channel region 20 
separately from the source electrode and the drain electrode. 
In this case, the electric shielding conductor ?lm may be 
connected to a potential (for example, gate potential) Which 
is different from the potential of the source region and the 
potential of the drain region. Even When it is connected to 
a ?oating potential, it can function as electric shield. 

[0036] FIG. 3B is a plan vieW shoWing the thin ?lm 
transistor 3 shoWn in FIG. 3A. 

[0037] The islandish semiconductor thin ?lm 2 is formed 
so as to cross the gate electrode 5 and so that the gate 
insulating ?lm is sandWiched betWeen the gate electrode 5 
and the semiconductor thin ?lm 2. The overlapped portion of 
the semiconductor thin ?lm 2 With the gate electrode 5 
serves as the channel region 20. The conductor ?lm 10S is 
connected to the source region through the contact hole 
CON formed in the interlayer insulating ?lm, and the 
conductor ?lm 10D is likeWise connected to the drain region 
through the contact hole CON formed in the interlayer 
insulating ?lm. The conductor ?lm 10S at the source side is 
extended so as to be overlapped With the channel region 20. 
The conductor ?lm 10S has a Width dimension W1 larger 
than the Width dimension W2 of the channel region 20, 
Whereby the current leak passage betWeen the source region 
and the drain region can be perfectly shielded. Further, the 
conductor ?lm 10S is overlapped With a portion L1 Which is 
smaller than the overall length L2 of the channel region. By 
electrically shielding at least a part of the channel region 20, 
the current leak can be suppressed. FIG. 3C shoWs a 
modi?cation in Which the conductor ?lm 10S is extended so 
as to be overlapped With the overall channel region 20. 

[0038] FIGS. 4A to 4E are cross-sectional vieWs of the 
thin ?lm semiconductor device Which shoW a series of steps 
of the manufacturing method of the thin ?lm semiconductor 
device shoWn in FIG. 1. First, as shoWn in FIG. 4A, a metal 
?lm 5a is formed on the overall surface of the insulating 
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substrate 1 of glass or the like by a sputtering method. The 
metal ?lm 5a preferably has loW resistance, and further it 
preferably has a high melting point. Therefore, W, Cr, Mo, 
Ti is generally used for the metal ?lm 5a. The thickness of 
the metal ?lm 5a is set to about 100 nm, for example. 

[0039] Subsequently, as shoWn in FIG. 4B, the metal ?lm 
5a is patterned by an isotropic dry etching treatment to be 
processed into the gate electrode 5. With the isotropic dry 
etching treatment, the sectional shape of the gate electrode 
5 can be processed into a trapeZoidal shape. That is, the end 
face of the gate electrode 5 is tapered in the range of 5 
degrees to 15 degrees. Subsequently, as shoWn in FIG. 4C, 
SiO2 is deposited at a thickness of 100 to 200 nm by a 
plasma CVD method (PE-CVD method) to form the gate 
insulating ?lm 4 With Which the gate electrode 5 is coated. 
Further, amorphous silicon is deposited at a thickness of 20 
to 60 nm to form the semiconductor thin ?lm 2. The gate 
insulating ?lm 4 and the semiconductor thin ?lm 2 can be 
continuously groWn in the same ?lm forming chamber With 
keeping the vacuum condition. Here, the insulating substrate 
1 is heated up to 400° C. The amorphous silicon semicon 
ductor thin ?lm 2 formed by the PE-CVD method contains 
about 10% hydrogen, and this hydrogen is separated by a 
heat treatment at 400° C. Thereafter, for example, an XeCl 
excimer laser beam of 308 nm in Wavelength is irradiated to 
crystalliZe the semiconductor thin ?lm 2. The amorphous 
silicon is melted by the energy of the laser beam, and it 
becomes polycrystal When it is solidi?ed. At this time, since 
the gate electrode 5 is processed in a trapeZoidal shape, 
thereby preventing step breaking of the semiconductor thin 
?lm 2 at the step portion. 

[0040] Further, as shoWn in FIG. 4D, SiO2 is deposited on 
the semiconductor thin ?lm 2 by the PE-CVD method. The 
?lm thickness thereof is set to about 200 nm. The SiO2 ?lm 
thus formed is patterned by using a back-side exposure 
technique to be processed into the stopper 6. That is, the 
back-side exposure is performed by using the gate electrode 
5 having the shielding performance as a mask, the stopper 6 
Which is matched With the gate electrode 5 With self align 
ment can be obtained. Here, impurities (for example, phos 
phorus) at a predetermined concentration are doped into the 
semiconductor thin ?lm 2 With an ion doping method by 
using the stopper 6 as a mask, Whereby the source region 7 
and the drain region 8 are formed. Further, the channel 
region 20 into Which no impurities are doped remains just 
beloW the stopper 6. Through the above process, the basic 
structure of the thin ?lm transistor having the bottom gate 
structure can be obtained. 

[0041] Finally, as shoWn in FIG. 4E, the laser beam is 
irradiated again to activate the doped atoms. The same 
method as the crystalliZation is used, and the irradiation is 
suf?ciently performed With Weak energy because it is unnec 
essary to enlarge the crystals. Thereafter, SiO2 is deposited 
at a thickness of 300 nm for insulation betWeen Wires, 
thereby forming the interlayer insulating ?lm 9. After con 
tact holes are formed in the interlayer insulating ?lm 9, 
metal aluminum is deposited by the sputtering method and 
then patterned in a predetermined form to be processed into 
the conductor ?lms 10S, 10D. At this time, the mask for 
patterning is improved so that the conductor ?lm 10S at the 
source side is extended onto the channel region 20. With this 
structure, even When positive charges are supplied from the 
external, no back channel is formed because the channel 
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region 20 is shielded by the potential of the conductor ?lm 
105. Accordingly, any variation of the threshold voltage and 
any current leak do not occur in the bottom gate type thin 
?lm transistor 3. The conductor ?lm 105 may cover the 
overall channel region 20, hoWever, it is suf?cient to cover 
a part of the channel region 20 by the conductor ?lm 10. 
HoWever, it is necessary to avoid a defective portion of the 
conductor ?lm 105 from occurring along the Width direction 
of the channel region. 

[0042] FIG. 5 is a partial cross-sectional vieW shoWing 
another embodiment of the thin ?lm semiconductor device 
according to the present invention. 

[0043] As shoWn in FIG. 5, the thin ?lm semiconductor 
device of this embodiment is achieved by integrating thin 
?lm transistors 3 having the bottom gate structure on an 
insulating substrate 1 of glass or the like, each thin ?lm 
transistor 3 including a gate electrode 5, a gate insulating 
?lm 4, a semiconductor thin ?lm 2 and an interlayer insu 
lating ?lm 9 Which are laminated in this order from the loWer 
side. The thin ?lm semiconductor device of this embodiment 
is used for a driving board of an active matriX type display 
device. Therefore, each thin ?lm transistor 3 is connected to 
a piXel electrode 14. The thin ?lm transistor 3 has a double 
gate structure to enhance the reliability thereof. That is, in 
the thin ?lm transistor 3, a pair of channel regions 20 Which 
confront a pair of gate electrodes 5 are formed in the 
semiconductor thin ?lm 2. 

[0044] The gate electrode 5 is coated by the gate insulating 
?lm 4 of SiO2 or the like. The semiconductor thin ?lm 2 of 
polycrystalline silicon or the like is formed on the gate 
insulating ?lm 4. Further, a stopper 6 is formed on the 
semiconductor thin ?lm 2 by the patterning treatment so as 
to be matched With each gate electrode 5. The portion of the 
semiconductor thin ?lm 2 Which locates just beloW the 
stopper 6 serves as the channel region 20. A source region 
7 and a drain region 8 Which are obtained by doping 
high-concentration impurities are formed in the semicon 
ductor thin ?lm 2. Further, LDD regions 71, 78, 81 obtained 
by doping loW-concentration impurities are also formed. 
The thin ?lm transistor 3 thus constructed is coated by an 
interlayer insulating ?lm 9 formed of SiO2 or the like. A 
conductor ?lm 105 Which also serves as a signal Wire is 
formed on the interlayer insulating ?lm 9 by the patterning 
treatment, and is electrically connected to the source region 
of the thin ?lm transistor 3 through a contact hole. The 
conductor ?lm 105 is formed of aluminum or the like, and 
it eXtends to the upper portion of the channel region 20 and 
functions as an electrical shield. LikeWise, a conductor ?lm 
10D is formed at the drain region 8 side by the patterning 
treatment, and eXtends to the upper portion of the other 
channel region 20. These conductor ?lms 10S and 10D are 
coated by a planariZation ?lm 12. A piXel electrode 14 of 
ITO or the like is formed on the planariZation ?lm 12 by the 
patterning treatment. The piXel electrode 14 is electrically 
connected to the drain region 8 of the thin ?lm transistor 3 
through a contact hole formed in the planariZation ?lm 12 
and the conductor ?lm 10D for connection. 

[0045] According to this embodiment, the thin ?lm tran 
sistor 3 is designed so that a pair of channel regions 20 
confronting a pair of gate electrodes 5 are formed in the 
semiconductor thin ?lm 2, and the conductor ?lms 10S, 10D 
are formed on the surface of the interlayer insulating ?lm 9 
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so as to be overlapped With the respective channel regions 
20. In order to achieve the effect of the present invention, the 
electric shield may be formed so as to be overlapped With at 
least one channel region 20. Further, metal other than 
aluminum may be used for the conductor ?lms 10S, 10D. 
Alternatively, the piXel electrode 14 may be eXtended to the 
upper portion of the channel region so that it serves as 
electric shield. 

[0046] The thin ?lm transistor 3 is used for the sWitching 
driving of the piXel electrode 14, and alternated video 
signals are applied to the thin ?lm transistor 3. Accordingly, 
in the actual sWitching operation, the source region 7 and the 
drain region 8 are alternately replaced by each other. In other 
Words, the potential of the conductor ?lms 10S, 10D is 
varied. It is necessary to set the ?lm thickness of the 
interlayer insulating ?lm 9 and the stopper 6 so that the 
potential does not eXceed the threshold voltage at the back 
gate side of the thin ?lm transistor 3. 

[0047] When a display device is fabricated by using the 
thin ?lm semiconductor device of this embodiment, one 
insulating substrate 60 is joined to the other insulating 
substrate 1 at a predetermined interval. The one insulating 
substrate 60 is formed of glass or the like, and a counter 
electrode 61 is beforehand formed on the surface thereof. 
For eXample, liquid crystal is ?lled as the electrooptical 
material 50 in the gap betWeen both the substrates 60, 1. 

[0048] FIG. 6 is a perspective vieW shoWing an eXample 
of an active matriX type liquid crystal display device in 
Which the thin ?lm semiconductor device according to the 
present invention is fabricated as a driving board. 

[0049] The display device has such a structure that the 
electrooptical material 50 formed of liquid crystal or the like 
is held betWeen the driving board 1 and the counter board 60. 
A piXel array portion and a peripheral circuit portion are 
integrated in the driving board 1. The peripheral circuit 
portion is divided into a vertical scan circuit 41 and a 
horiZontal scan circuit 42. Terminal electrodes 47 for exter 
nal connection are formed at the upper end side of the 
driving board 1. Each terminal electrode 47 is connected 
through a Wire 48 to the vertical scan circuit 41 and the 
horiZontal scan circuit 42. Gate Wires 43 and signal Wires 10 
Which cross each other are formed in the piXel array portion. 
The gate Wires 43 are connected to the vertical scan circuit 
41, and the signal Wires 10 are connected to the horiZontal 
scan circuit 42. The piXel electrode 14 and the thin ?lm 
transistor 3 for driving the piXel electrode 14 are formed at 
the cross portion betWeen the Wires 43, 10. The thin ?lm 
transistor 3 has the double gate structure shoWn in FIG. 5. 
The thin ?lm transistors constituting the vertical scan circuit 
41 and the horiZontal scan circuit 42 have the single gate 
structure shoWn in FIG. 3A. A counter electrode (not 
shoWn) is also formed on the inner surface of the counter 
board 60. 

[0050] As described above, according to the present 
invention, the conductor ?lm is formed on the surface of the 
interlayer insulating ?lm so as to be overlapped With the 
channel region, thereby electrically shielding the channel 
region from the outside, Whereby the factor of instabiliZing 
the operation of the thin ?lm transistor having the bottom 
gate structure is removed, and thus the stable operation can 
be ensured. Therefore, there can be provided high-reliability 
and high-quality devices. 
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What is claimed is: 
1. A thin ?lm semiconductor device comprising: 

an insulating substrate; 

a plurality of thin ?lm transistors integrated on said 
insulating substrate, each thin ?lm transistor including 
a gate electrode, a gate insulating ?lm, a semiconductor 
thin ?lm and an interlayer insulating ?lm Which are 
laminated in this order from the loWer side, and said 
semiconductor thin ?lm being formed With a channel 
region confronting said gate electrode, and a source 
region and a drain region Which are located at both 
sides of said channel region; and 

a conductor ?lm Which is formed on the surface of said 
interlayer insulating ?lm so as to be overlapped With 
said channel region. 

2. The thin ?lm semiconductor device as claimed in claim 
1, Wherein said conductor ?lm is connected to the same 
potential as said source region or said drain region. 

3. The thin ?lm semiconductor device as claimed in claim 
1, Wherein said conductor ?lm is connected to a potential 
Which is different from that of said source region or said 
drain region. 

4. The thin ?lm semiconductor device as claimed in claim 
3, Wherein the different potential is a gate potential. 

5. The thin ?lm semiconductor device as claimed in claim 
3, Wherein the different potential is a ?oating potential. 

6. The thin ?lm semiconductor device as claimed in claim 
1, Wherein said conductor ?lm has a Width dimension larger 
than that of said channel region. 

7. The thin ?lm semiconductor device as claimed in claim 
6, Wherein said conductor ?lm is overlapped With a portion 
smaller than the overall length of said channel region. 

8. The thin ?lm semiconductor device as claimed in claim 
1, Wherein said thin ?lm transistor includes a pair of channel 
regions Which confront a pair of gate electrodes and formed 
in said semiconductor thin ?lm, and a conductor ?lm is 
formed on the surface of said interlayer insulating ?lm so as 
to be overlapped With at least one of said channel regions. 

9. A display device having a pair of insulating substrates 
Which are connected to each other through a predetermined 
gap, and electrooptical material held in the gap, comprising: 
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a counter electrode formed in one of said insulating 

substrates; and 

a plurality of piXel electrodes and a plurality of thin ?lm 
transistors Which are integrated on the other insulating 
substrate, Wherein each thin ?lm transistor comprises a 
gate electrode, a gate insulating ?lm, a semiconductor 
thin ?lm and an interlayer insulating ?lm Which are 
laminated in this order from the loWer side, said semi 
conductor thin ?lm is formed With a channel region 
confronting said gate electrode, and a source region and 
a drain region located at both sides of said channel 
region, and a conductor ?lm is formed on the surface of 
said interlayer insulating ?lm so as to be overlapped 
With said channel region. 

10. The display device as claimed in claim 9, Wherein said 
conductor ?lm is connected to the same potential as said 
source region or said drain region. 

11. The display device as claimed in claim 9, Wherein said 
conductor ?lm is connected to a potential Which is different 
from that of said source region or said drain region. 

12. The display device as claimed in claim 11, Wherein the 
different potential is a gate potential. 

13. The display device as claimed in claim 11, Wherein the 
different potential is a ?oating potential. 

14. The display device as claimed in claim 9, Wherein said 
conductor ?lm has a Width dimension larger than that of said 
channel region. 

15. The display device as claimed in claim 9, Wherein said 
conductor ?lm is overlapped With a portion smaller than the 
overall length of said channel region. 

16. The display device as claimed in claim 9, Wherein said 
thin ?lm transistor includes a pair of channel regions Which 
confront a pair of gate electrodes and are formed in said 
semiconductor thin ?lm, and a conductor ?lm is formed on 
the surface of said interlayer insulating ?lm so as to be 
overlapped With at least one of said channel regions. 


