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©  Thin-film  transistor  and  method  of  fabricating  the  same. 

©  A  thin-film  transistor  of  an  inverted-staggered 
structure  includes  a  semiconductor  layer  (4,6) 
with  a  channel  portion,  a  protective  insulating 
film  (9)  extending  on  the  channel  portion  of  the 
semiconductor  layer  (4),  a  source  electrode  (7), 
and  a  drain  electrode  (8).  The  protective  insulat- 
ing  film  (9)  has  a  rectangular  shape  with  four 
corners,  and  each  of  two  of  the  corners  over- 
laps  one  of  the  source  electrode  and  the  drain 
electrode  while  two  others  of  the  corners  over- 
lap  neither  the  source  electrode  nor  the  drain 
electrode.  The  thin-film  transistor  may  be  mod- 
ified  so  that  one  of  the  corners  overlap  one  of 
the  source  electrode  and  the  drain  electrode 
while  three  others  of  the  corners  overlap  neither 
the  source  electrode  nor  the  drain  electrode. 
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This  invention  relates  to  a  thin-film  transistor 
(TFT).  This  invention  also  relates  to  a  method  of  fab- 
ricating  a  thin-film  transistor  (TFT). 

Liquid  crystal  displays  hold  liquid  crystal  therein 
and  have  an  array  of  transparent  pixel  electrodes  for 
driving  pixel-corresponding  regions  of  the  liquid  crys- 
tal.  The  transparent  pixel  electrodes  are  controlled  by 
an  array  of  switching  elements  generally  composed 
of  thin-film  transistors  (TFT's). 

An  aperture  ratio  of  a  display  is  an  evaluation  fac- 
tor  which  depends  on  the  ratio  of  the  total  area  of  ef- 
fective  regions  of  a  display  screen  to  the  whole  area 
of  the  display  screen.  A  higher  aperture  ratio  is  desir- 
able. 

In  the  liquid  crystal  display,  each  of  the  switching 
TFT's  can  be  changed  between  an  on  state  (a  con- 
ductive  state)  and  an  off  state  (a  non-conductive 
state).  A  higher  internal  resistance  of  the  TFT  is  de- 
sirable  when  the  TFT  assumes  the  off  state. 

ITEJ  Technical  Report,  Vol.  12,  No.  50,  pp.  7-12, 
November  1988,  discloses  a  TFT  array  for  a  liquid 
crystal  display.  As  will  be  explained  later,  it  is  gener- 
ally  difficult  for  the  TFT  array  in  the  ITEJ  documents 
to  simultaneously  satisfy  both  a  high  aperture  ratio 
and  a  good  TFT  off-state  characteristic. 

It  is  an  object  of  this  invention  to  provide  an  im- 
proved  thin-film  transistor  (TFT). 

It  is  another  object  of  this  invention  to  provide  a 
method  of  fabricating  an  improved  thin-film  transistor 
(TFT). 

A  first  aspect  of  this  invention  provides  a  thin- 
film  transistor  of  an  inverted-staggered  structure 
which  comprises  a  semiconductor  layer  with  a  chan- 
nel  portion;  a  protective  insulating  film  extending  on 
the  channel  portion  of  the  semiconductor  layer;  a 
source  electrode;  and  a  drain  electrode;  wherein  the 
protective  insulating  film  has  a  rectangular  shape 
with  four  corners,  and  at  least  one  of  the  corners 
overlaps  one  of  the  source  electrode  and  the  drain 
electrode. 

Two  of  the  corners  may  overlap  one  of  the  source 
electrode  and  the  drain  electrode  while  two  others  of 
the  corners  overlap  neither  the  source  electrode  nor 
the  drain  electrode. 

One  of  the  corners  may  overlap  one  of  the 
source  electrode  and  the  drain  electrode  while  three 
others  of  the  corners  overlap  neither  the  source  elec- 
trode  nor  the  drain  electrode. 

A  first  one  of  the  four  corners  may  overlap  one 
of  the  source  electrode  and  the  drain  electrode  while 
second,  third  and  fourth  ones  of  the  four  corners 
overlap  neither  the  source  electrode  nor  the  drain 
electrode;  and  the  protective  insulating  film  may 
have  first  and  second  edge  lines  extending  outward 
of  the  source  electrode  and  the  drain  electrode  and 
between  the  source  electrode  and  the  drain  elec- 
trode,  and  the  first  edge  line  is  provided  with  said  sec- 
ond  one  of  the  four  corners  while  the  second  edge 

line  is  provided  with  said  third  and  fourth  ones  of  the 
four  corners. 

Each  of  first  and  second  ones  of  the  four  corners 
may  overlap  one  of  the  source  electrode  and  the 

5  drain  electrode  while  third  and  fourth  ones  of  the  four 
corners  overlap  neither  the  source  electrode  nor  the 
drain  electrode;  and  the  protective  insulating  film 
may  have  first  and  second  edge  lines  extending  out- 
ward  of  the  source  electrode  and  the  drain  electrode 

10  and  between  the  source  electrode  and  the  drain  elec- 
trode,  and  the  first  edge  line  is  provided  with  said 
third  one  of  the  four  corners  while  the  second  edge 
line  is  provided  with  said  fourth  one  of  the  four  cor- 
ners. 

15  Another  aspect  of  this  invention  provides  a  meth- 
od  of  fabricating  a  thin-film  transistor  which  compris- 
es  the  steps  of  forming  a  semiconductor  layer  on  a 
substrate,  the  semiconductor  layer  having  a  channel 
portion;  forming  a  protective  insulating  film  on  the 

20  channel  portion  of  the  semiconductor  layer;  forming 
a  metal  film  on  the  substrate  with  the  semiconductor 
layer  and  the  protective  insulating  film,  the  metal  film 
covering  the  semiconductor  layer  and  the  protective 
insulating  film;  and  etching  off  given  portions  of  the 

25  metal  film  and  thereby  making  the  metal  film  into  a 
source  electrode  and  a  drain  electrode;  wherein  the 
protective  insulating  film  has  a  rectangular  shape 
with  four  corners  and  at  least  one  of  the  corners  over- 
laps  one  of  the  source  electrode  and  the  drain  elec- 

30  trade. 
A  first  one  of  the  four  corners  may  overlap  one 

of  the  source  electrode  and  the  drain  electrode  while 
second,  third  and  fourth  ones  of  the  four  corners 
overlap  neither  the  source  electrode  nor  the  drain 

35  electrode;  and  the  protective  insulating  film  may 
have  first  and  second  edge  lines  extending  outward 
of  the  source  electrode  and  the  drain  electrode  and 
between  the  source  electrode  and  the  drain  elec- 
trode,  and  the  first  edge  line  is  provided  with  said  sec- 

40  ond  one  of  the  four  corners  while  the  second  edge 
line  is  provided  with  said  third  and  fourth  ones  of  the 
four  corners. 

Each  of  first  and  second  ones  of  the  four  corners 
may  overlap  one  of  the  source  electrode  and  the 

45  drain  electrode  while  third-and  fourth  ones  of  the  four 
corners  overlap  neither  the  source  electrode  nor  the 
drain  electrode;  and  the  protective  insulating  film 
may  have  first  and  second  edge  lines  extending  out- 
ward  of  the  source  electrode  and  the  drain  electrode 

so  and  between  the  source  electrode  and  the  drain  elec- 
trode,  and  the  first  edge  line  is  provided  with  said 
third  one  of  the  four  corners  while  the  second  edge 
line  is  provided  with  said  fourth  one  of  the  four  cor- 
ners. 

55  The  invention  will  be  more  clearly  understood 
from  the  following  description,  given  by  way  of  exam- 
ple  only  with  reference  to  the  accompanying  drawings 
in  which: 
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Fig.  1  is  a  plan  view  of  a  portion  of  a  liquid  crystal 
display  which  includes  a  prior  art  thin-film  transistor 
(TFT). 

Fig.  2  is  a  sectional  view  of  the  prior  art  TFT  in 
Fig.  1. 

Fig.  3  isa  plan  view  of  a  thin-film  transistor  (TFT) 
according  to  a  first  embodiment  of  this  invention. 

Fig.  4  is  a  sectional  view  of  the  TFT  taken  along 
the  line  IV-IV  in  Fig.  3. 

Fig.  5  is  a  plan  view  of  a  prior  art  TFT. 
Fig.  6  isa  plan  view  of  a  thin-film  transistor  (TFT) 

according  to  a  second  embodiment  of  this  invention. 
Fig.  7  isa  plan  view  of  a  thin-film  transistor  (TFT) 

according  to  a  third  embodiment  of  this  invention. 
Fig.  8  isa  plan  view  of  a  thin-film  transistor  (TFT) 

according  to  a  fourth  embodiment  of  this  invention. 
Fig.  9  isa  plan  view  of  a  thin-film  transistor  (TFT) 

according  to  a  fifth  embodiment  of  this  invention. 
Fig.  10  is  a  plan  view  of  a  thin-film  transistor 

(TFT)  according  to  a  sixth  embodiment  of  this  inven- 
tion. 

Fig.  11  is  a  plan  view  of  a  thin-film  transistor 
(TFT)  according  to  a  seventh  embodiment  of  this  in- 
vention. 

Before  a  description  of  embodiments  of  this  in- 
vention,  a  prior  art  thin-film  transistor  (TFT)  will  be 
explained  fora  better  understanding  of  this  invention. 

Figs.  1  and2showapriorartTFTforaliquid  crys- 
tal  display  which  is  disclosed  in  ITEJ  Technical  Re- 
port,  Vol.  12,  No.  50,  pp.  7-12,  November  1988.  The 
prior  art  TFT  of  Figs.  1  and  2  has  an  inverted-stag- 
gered  structure.  As  shown  in  Fig.  2,  the  prior  art  TFT 
includes  a  gate  electrode  20  made  of  Cr  which  ex- 
tends  on  a  glass  substrate  21.  Agate  insulating  film 
extends  on  the  gate  electrode  20  and  the  substrate 
21.  The  gate  insulating  film  is  of  a  double-layered 
structure  having  a  TaOx  layer  22  and  an  SiNx  layer 
23.  A  semiconductor  layer  24  made  of  amorphous  sil- 
icon  (a-Si)  extends  on  the  SiNx  layer  23.  An  impurity- 
doped  semiconductor  layer  25  made  of  amorphous 
silicon  (a-Si)  extends  on  the  semiconductor  layer  24. 
The  impurity-doped  semiconductor  layer  25  has  a 
conduction  type  of  n+.  The  impurity-doped  semicon- 
ductor  layer  25  have  an  opening  which  vertically 
aligns  with  the  gate  electrode  20.  MoSi  layers  26  and 
27  extend  on  the  impurity-doped  semiconductor  layer 
25.  The  MoSi  layers  26  and  27  are  separated  from 
each  other  by  a  given  gap  vertically  aligning  with  the 
gate  electrode  20.  Al  layers  28  and  29  are  superposed 
on  the  MoSi  layers  26  and  27  respectively.  The  Al  lay- 
ers  28  and  29  are  separated  from  each  other  by  a  giv- 
en  gap  vertically  aligning  with  the  gate  electrode  20. 
The  MoSi  layer  26  and  the  Al  layer  28  compose  a  TFT 
source  electrode.  The  MoSi  layer  28  and  the  Al  layer 
29  compose  a  TFT  drain  electrode.  An  insulating  lay- 
er  30  made  of  SiNx  serves  to  protect  the  channel  por- 
tion  of  the  TFT.  The  protective  insulating  layer  30  ex- 
tends  on  the  semiconductor  layer  24.  The  protective 

insulating  layer  30  extends  in  the  impurity-doped 
semiconductor  layer  25.  The  protective  insulating  lay- 
er  30  vertically  aligns  with  the  gate  electrode  20.  A 
transparent  display  pixel  electrode  31  extends  on  the 

5  portion  of  the  substrate  21  which  extends  outward  of 
the  gate  electrode  20.  The  transparent  display  pixel 
electrode  31  is  electrically  connected  to  the  drain 
electrode.  The  transparent  display  pixel  electrode  31 
is  made  of  indium  tin  oxide  (ITO). 

10  As  shown  in  Fig.  1  ,  the  protective  insulating  layer 
30  is  of  a  rectangular  shape  with  four  corners  which 
exist  at  positions  outward  of  the  drain  electrode  36 
and  the  source  electrode  38. 

In  the  liquid  crystal  display,  the  area  occupied  by 
15  the  TFT  is  an  ineffective  region  of  a  display  screen. 

Thus,  the  aperture  ratio  of  the  display  decreases  as 
the  area  occupied  by  the  TFT  increases. 

In  the  prior  art  TFT  configuration  of  Fig.  1  ,  all  the 
four  corners  of  the  protective  insulating  layer  30  exit 

20  at  positions  outward  of  the  drain  electrode  36  and  the 
source  electrode  38,  and  the  sum  of  the  areas  where 
the  protective  insulating  layer  30  overlaps  the  drain 
electrode  36  and  the  source  electrode  38  is  relatively 
small.  Since  the  area  occupied  by  the  TFT  decreases 

25  in  accordance  with  an  increase  in  the  sum  of  the 
areas  where  the  protective  insulating  layer  30  over- 
laps  the  drain  electrode  36  and  the  source  electrode 
38,  the  prior  art  TFT  configuration  of  Fig.  2  tends  to 
be  poor  in  the  display  aperture  ratio. 

30  Figs.  3  and  4  show  a  thin-film  transistor  (TFT)  for 
a  liquid  crystal  display  according  to  a  first  embodi- 
ment  of  this  invention.  The  TFT  of  Figs.  3  and  4  has 
an  inverted-staggered  structure.  As  shown  in  Fig.  4, 
the  TFT  includes  a  gate  electrode  2  extending  on  an 

35  insulating  substrate  1.  The  gate  electrode  2  is  made 
of  conductive  material  or  metal  such  as  Cr.  The  insu- 
lating  substrate  1  is  made  of,  for  example,  glass.  A 
gate  insulating  layer  3  extends  on  the  gate  electrode 
2  and  the  substrate  1.  The  gate  insulating  layer  3  is 

40  made  of  silicon  nitride,  silicon  dioxide,  or  other  insu- 
lating  material.  A  semiconductor  layer  4  made  of 
amorphous  silicon  (a-Si)  or  polycrystalline  silicon  ex- 
tends  on  the  gate  insulating  layer  3.  The  semiconduc- 
tor  layer  4  has  a  port  ion  correspond  ing  to  a  TFT  chan- 

45  nel  portion.  The  semiconductor  layer  4  vertically 
aligns  with  the  gate  electrode  2.  An  impurity-doped 
semiconductor  layer  6  is  superposed  on  the  semicon- 
ductor  layer  4.  The  impurity-doped  semiconductor 
layer  6  has  a  conduction  type  of  n+.  The  impurity-dop- 

50  ed  semiconductor  layer  6  has  an  opening  which  vert- 
ically  aligns  with  the  gate  electrode  2.  The  impurity- 
doped  semiconductor  layer  6  is  made  of  phosphorus- 
doped  amorphous  silicon,  boron-doped  amorphous 
silicon,  phosphorus-doped  micro-crystal  silicon,  bor- 

55  on-doped  micro-crystal  silicon,  phosphorus-doped 
polycrystalline  silicon,  or  boron-doped  polycrystalline 
silicon.  A  TFT  source  electrode  7  extends  on  a  half  of 
the  impurity-doped  semiconductor  layer  6  and  a  por- 
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tion  of  the  gate  insulating  layer  3  which  lies  outward 
of  the  impurity-doped  semiconductor  layer  6.  A  TFT 
drain  electrode  8  extends  on  the  other  half  of  the  im- 
purity-doped  semiconductor  layer  6  and  a  portion  of 
the  gate  insulating  layer  3  which  lies  outward  of  the 
impurity-doped  semiconductor  layer  6.  As  shown  in 
Figs.  3  and  4,  the  source  electrode  7  and  the  drain 
electrode  8  are  separated  from  each  other  by  a  given 
gap  "c"  which  vertically  aligns  with  the  gate  electrode 
2.  The  source  electrode  7  and  the  drain  electrode  8 
are  made  of  Ti,  Al,  Mo,  or  Cr.  An  insulating  layer  9 
serves  to  protect  the  channel  portion  of  the  TFT.  The 
protective  insulating  layer  9  extends  on  the  portion  of 
the  semiconductor  layer  4  which  corresponds  to  the 
TFT  channel  portion.  The  protective  insulating  layer 
9  extends  in  the  impurity-doped  semiconductor  layer 
6.  The  protective  insulating  layer  9  vertically  aligns 
with  the  gate  electrode  2.  The  protective  insulating 
layer  9  is  made  of  silicon  nitride,  silicon  dioxide,  or 
other  insulating  material.  A  transparent  display  pixel 
electrode  5  extends  on  a  portion  of  the  gate  insulat- 
ing  layer  3  which  extends  outward  of  the  semiconduc- 
tor  layer  4.  The  transparent  display  pixel  electrode  5 
contacts  the  drain  electrode  8.  Thus,  the  transparent 
display  pixel  electrode  5  is  electrically  connected  to 
the  drain  electrode  8.  The  transparent  display  pixel 
electrode  5  is  made  of,  for  example,  indium  tin  oxide 
(ITO). 

As  shown  in  Fig.  3,  the  protective  insulating  layer 
9  is  of  a  rectangular  shape  with  four  corners.  One  of 
the  corners  of  the  protective  insulating  layer  9  exists 
at  a  position  directly  below  the  drain  electrode  8 
whereas  the  three  other  corners  exist  at  positions 
outward  of  the  source  electrode  7  and  the  drain  elec- 
trode  8.  In  other  words,  as  seen  from  the  top  of  the 
TFT,  one  of  the  corners  of  the  protective  insulating 
layer  9  overlaps  the  drain  electrode  8  whereas  the 
three  other  corners  do  not  overlap  the  source  elec- 
trode  7  and  the  drain  electrode  8.  Two  of  the  corners 
are  provided  at  a  first  edge  line  of  the  protective  in- 
sulating  layer  9  which  extends  outward  of  the  source 
electrode  7  and  the  drain  electrode  8  and  between 
the  source  electrode  7  and  the  drain  electrode  8.  One 
of  the  corners  is  provided  at  a  second  edge  line  of  the 
protective  insulating  layer  9  which  extends  outward  of 
the  source  electrode  7  and  the  drain  electrode  8  and 
between  the  source  electrode  7  and  the  drain  elec- 
trode  8. 

As  shown  in  Fig.  3,  each  of  the  corners  of  the  pro- 
tective  insulating  layer  9  has  a  sharp  edge  with  a  right 
angle.  It  should  be  noted  that  the  sharp  corners  of  the 
protective  insulating  layer  9  may  be  replaced  by 
rounded  corners  or  bevelled  corners. 

As  shown  in  Fig.  3,  the  source  electrode  7  has  a 
width  W1  smaller  than  the  width  W2+b  of  the  drain 
electrode  8  by  twice  a  distance  "b".  The  protective  in- 
sulating  layer  9  has  a  width  L  which  isgreaterthan  the 
gap  "c"  between  the  source  electrode  7  and  the  drain 

electrode  8.  The  area  where  the  protective  insulating 
layer  9  and  the  drain  electrode  8  overlap  each  other 
has  a  width  "a".  Also,  the  area  where  the  protective 
insulating  layer  9  and  the  source  electrode  7  overlap 

5  each  other  has  a  width  "a".  The  width  Lof  the  protec- 
tive  insulating  layer  9  is  equal  to  the  sum  of  the  dis- 
tances  "a",  "c",  and  "a".  In  the  direction  along  the 
width  W1  of  the  source  electrode  7,  opposite  ends  of 
the  protective  insulating  layer  9  project  outward  of 

10  the  source  electrode  7  by  equal  distances  "b". 
In  general,  the  area  occupied  by  a  TFT  is  approx- 

imately  proportional  to  the  area  of  a  protective  insu- 
lating  layer.  In  cases  where  a  source  electrode  and  a 
drain  electrode  have  equal  widths,  the  ability  (the 

15  greatest  current  which  can  be  driven  from  the  source 
electrode  to  the  drain  electrode)  of  a  TFT  is  propor- 
tional  to  a  value  of  W/L  where  W  denotes  the  width 
of  the  source  electrode  and  the  drain  electrode  and 
L  denotes  the  width  of  a  protective  insulating  layer. 

20  The  minimum  area  of  the  protective  insulating  layer 
is  determined  by  characteristics  of  an  apparatus  for 
fabricating  the  TFT  and  a  desired  ability  of  the  TFT. 

In  the  TFT  configuration  of  Fig.  3,  the  area  of  the 
protective  insulating  layer  9  is  equal  to  a  value  of 

25  {W+(3/2)b}»L  where  W  denotes  an  average  between 
the  lengths  W1  and  W2.  On  the  other  hand,  in  a  prior 
art  TFT  configuration  of  Fig.  5  which  corresponds  to 
the  prior  art  TFT  configuration  of  Fig.  1,  the  area  of 
the  protective  insulating  layer  30  is  equal  to  a  value 

30  of  (W+2b)»L  where  W  denotes  the  width  of  the  drain 
electrode  36  and  the  source  electrode  38  and  L  de- 
notes  the  width  of  the  protective  insulating  layer  30. 
In  addition,  "b"  denotes  a  distance  by  which  each  of 
opposite  ends  of  the  protective  insulating  layer  30 

35  projects  outward  of  the  the  drain  electrode  36  and  the 
source  electrode  38.  Accordingly,  the  area  of  the  pro- 
tective  insulating  layer  9  in  the  TFT  configuration  of 
Fig.  3  can  be  smaller  than  the  area  of  the  protective 
insulating  layer  30  in  the  prior  art  TFT  configuration 

40  of  Fig.  5  for  a  given  desired  TFT  ability.  Generally,  a 
smaller  area  of  a  protective  insulating  layer  results  in 
a  smaller  area  occupied  by  a  TFT.  In  addition,  a  small- 
er  area  occupied  by  a  TFT  enables  a  higher  aperture 
ratio  of  a  display.  Thus,  the  TFT  configuration  of  Fig. 

45  3  is  advantageous  over  the  prior  art  TFT  configura- 
tion  of  Fig.  5  in  display  aperture  ratio. 

The  TFT  of  Figs.  3  and  4  was  fabricated  as  fol- 
lows.  First,  an  insulating  substrate  1  was  prepared. 
The  insulating  substrate  1  was  made  of,  for  example, 

so  glass.  A  gate  electrode  2  was  formed  on  the  insulat- 
ing  substrate  1.  The  gate  electrode  2  was  made  of 
conductive  material  or  metal  such  as  Cr.  Agate  insu- 
lating  layer  3,  a  first  semiconductor  layer,  and  an  in- 
sulating  layer  were  sequentially  formed  on  the  insu- 

55  lating  substrate  1  with  the  gate  electrode  2  by  a  suit- 
able  process  such  as  plasma  chemical  vapor  depos- 
ition  (P-CVD).  The  uppermost  layer,  that  is,  the  insu- 
lating  layer,  was  made  into  a  protective  insulating  lay- 

4 
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er  9  of  a  desired  shape  by  a  patterning  process.  This 
patterning  process  uncovered  portions  of  the  first 
semiconductor  layer  which  extended  outward  of  the 
region  of  the  protective  insulating  layer  9.  The  gate  in- 
sulating  layer  3  was  made  of  silicon  nitride,  silicon  di- 
oxide,  or  other  insulating  material.  The  first  semicon- 
ductor  layer  was  made  of  amorphous  silicon  (a-Si)  or 
polycrystalline  silicon.  The  protective  insulating  layer 
9  was  made  of  silicon  nitride,  silicon  dioxide,  or  other 
insulating  material.  An  impurity-doped  semiconduc- 
tor  layer  or  a  second  semiconductor  layer  was  super- 
posed  on  the  protective  insulating  layer  9  and  the  ex- 
posed  portions  of  the  first  semiconductor  layer  by  a 
suitable  process  such  as  plasma  chemical  vapor  de- 
position  (P-CVD).  The  second  semiconductor  layer 
had  a  conduction  type  of  n+.  The  second  semiconduc- 
tor  layer  was  made  of  phosphorus-doped  amorphous 
silicon,  boron-doped  amorphous  silicon,  phos- 
phorus-doped  micro-crystal  silicon,  boron-doped  mi- 
cro-crystal  silicon,  phosphorus-doped  polycrystalline 
silicon,  or  boron-doped  polycrystalline  silicon.  The 
first  semiconductor  layer  and  the  second  semicon- 
ductor  layer  were  made  into  a  semiconductor  layer  4 
and  an  impurity-doped  semiconductor  layer  6  of  de- 
sired  shapes  respectively  by  a  selective  etching  proc- 
ess.  During  the  selective  etching  process,  given  por- 
tions  of  the  protective  insulating  layer  9  was  exposed 
but  withstood  etching  so  that  a  damage  to  the  semi- 
conductor  layer  4  was  prevented.  The  selective  etch- 
ing  process  uncovered  portions  of  the  gate  insulating 
layer  3  which  extended  outward  of  the  region  of  the 
semiconductor  layer4.Atransparent  film  was  formed 
on  the  gate  insulating  layer  3,  and  was  made  into  a 
transparent  display  pixel  electrode  5  of  a  desired 
shape  by  a  patterning  process.  The  transparent  pixel 
electrode  5  was  made  of,  for  example,  indium  tin  ox- 
ide  (ITO).  A  metal  film  was  formed  on  the  impurity- 
doped  semiconductor  layer  6,  the  transparent  pixel 
electrode  5,  and  exposed  portions  of  the  gate  insu- 
lating  layer  3.  The  metal  film  was  made  into  a  source 
electrode  7  and  a  drain  electrode  8  by  a  patterning 
process  including  an  etching  process.  The  source 
electrode  7  and  the  drain  electrode  8  were  made  of 
Ti,  Al,  Mo,  or  Cr. 

As  shown  in  Fig.  3,  two  corners  were  provided  at 
a  first  edge  line  of  the  protective  insulating  layer  9 
which  extended  outward  of  the  source  electrode  7 
and  the  drain  electrode  8  and  between  the  source 
electrode  7  and  the  drain  electrode  8.  One  cornerwas 
provided  at  a  second  edge  line  of  the  protective  insu- 
lating  layer  9  which  extended  outward  of  the  source 
electrode  7  and  the  drain  electrode  8  and  between 
the  source  electrode  7  and  the  drain  electrode  8.  Dur- 
ing  the  etching  process  to  make  the  metal  film  into 
the  source  electrode  7  and  the  drain  electrode  8,  por- 
tions  adjoining  the  corners  of  the  protective  insulat- 
ing  layer  9  were  more  easily  etched  off  than  other 
portions  (portions  adjoining  straight  or  non-cornered 

edges  of  the  protective  insulating  layer  9).  Thus,  the 
portions  adjoining  the  corners  of  the  protective  insu- 
lating  layer  9  were  reliably  etched  off,  and  unwanted 
remaining  portions  of  the  metal  film  and  the  impurity- 

5  doped  semiconductor  layer  were  prevented  from 
forming  electrically-conductive  bridges  connecting 
the  source  electrode  7  and  the  drain  electrode  8 
along  the  above-mentioned  first  and  second  edge 
lines  of  the  protective  insulating  layer  9.  Such  bridges 

10  would  deteriorate  the  characteristic  of  an  off  state  of 
the  TFT.  Consequently,  the  resultant  TFT  had  a  good 
off-state  characteristic. 

Fig.  6  shows  a  second  embodiment  of  this  inven- 
tion  which  is  similar  to  the  embodiment  of  Figs.  3and 

15  4  except  for  design  changes  indicated  hereinafter. 
As  shown  in  Fig.  6,  a  protective  insulating  layer 

9A  is  of  a  rectangular  shape  with  four  corners.  One 
of  the  corners  of  t  he  protective  insulat  ing  layer  9A  ex- 
ists  at  a  position  directly  below  a  source  electrode  7A 

20  whereas  the  three  other  corners  exist  at  positions 
outward  of  the  source  electrode  7Aand  a  drain  elec- 
trode  8A.  In  other  words,  as  seen  from  the  top  of  the 
TFT,  one  of  the  corners  of  the  protective  insulating 
layer  9A  overlaps  the  source  electrode  7A  whereas 

25  the  three  other  corners  do  not  overlap  the  source 
electrode  7A  and  the  drain  electrode  8A.  Two  of  the 
corners  are  provided  at  a  first  edge  line  of  the  protec- 
tive  insulating  layer  9A  which  extends  outward  of  the 
source  electrode  7A  and  the  drain  electrode  8A  and 

30  between  the  source  electrode  7A  and  the  drain  elec- 
trode  8A.  One  of  the  corners  is  provided  at  a  second 
edge  line  of  the  protective  insulating  layer  9A  which 
extends  outward  of  the  source  electrode  7Aand  the 
drain  electrode  8Aand  between  the  source  electrode 

35  7  A  and  the  drain  electrode  8A. 
As  shown  in  Fig.  6,  the  source  electrode  7A  has 

a  width  W1+b  greater  than  the  width  W2  of  the  drain 
electrode  8A  by  twice  a  distance  "b".  The  protective 
insulating  layer  9A  has  a  width  Lwhich  isgreaterthan 

40  a  gap  "c"  between  the  source  electrode  7A  and  the 
drain  electrode  8A.  The  area  where  the  protective  in- 
sulating  layer  9Aand  the  drain  electrode  8A  overlap 
each  other  has  a  width  "a".  Also,  the  area  where  the 
protective  insulating  layer  9A  and  the  source  elec- 

45  trade  7A  overlap  each  other  has  a  width  "a".  The 
width  L  of  the  protective  insulating  layer  9A  is  equal 
to  the  sum  of  the  distances  "a",  "c",  and  "a".  In  the  di- 
rection  along  the  width  W2  of  the  drain  electrode  8A, 
opposite  ends  of  the  protective  insulating  layer  9A 

so  project  outward  of  the  drain  electrode  8A  by  equal  dis- 
tances  "b". 

In  the  TFT  configuration  of  Fig.  6,  the  area  of  the 
protective  insulating  layer  9A  is  equal  to  a  value  of 
{W+(3/2)b}»L  where  W  denotes  an  average  between 

55  the  lengths  W1  and  W2.  Accordingly,  the  area  of  the 
protective  insulating  layer  9A  in  the  TFT  configura- 
tion  of  Fig.  6  can  be  smaller  than  the  area  of  the  pro- 
tective  insulating  layer  30  in  the  prior  art  TFT  conf  ig- 
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uration  of  Fig.  5  for  a  given  desired  TFT  ability.  Thus, 
the  TFT  configuration  of  Fig.  6  is  advantageous  over 
the  prior  art  TFT  configuration  of  Fig.  5  in  display 
aperture  ratio. 

Fig.  7  shows  a  third  embodiment  of  this  invention 
which  is  similar  to  the  embodiment  of  Figs.  3  and  4 
except  for  design  changes  indicated  hereinafter. 

As  shown  in  Fig.  7,  a  protective  insulating  layer 
9B  is  of  a  rectangular  shape  with  four  corners.  Two  of 
the  corners  of  the  protective  insulating  layer  9B  exist 
at  positions  directly  below  a  drain  electrode  8B 
whereas  the  two  other  corners  exist  at  positions  out- 
ward  of  a  source  electrode  7B  and  the  drain  electrode 
8B.  In  other  words,  as  seen  from  the  top  of  the  TFT, 
two  of  the  corners  of  the  protective  insulating  layer 
9B  overlap  the  drain  electrode  8B  whereas  the  two 
other  corners  do  not  overlap  the  source  electrode  7B 
and  the  drain  electrode  8B.  One  of  the  corners  is  pro- 
vided  at  a  first  edge  line  of  the  protective  insulating 
layer  9B  which  extends  outward  of  the  source  elec- 
trode  7B  and  the  drain  electrode  8B  and  between  the 
source  electrode  7B  and  the  drain  electrode  8B.  One 
of  the  corners  is  provided  at  a  second  edge  line  of  the 
protective  insulating  layer  9B  which  extends  outward 
of  the  source  electrode  7B  and  the  drain  electrode  8B 
and  between  the  source  electrode  7B  and  the  drain 
electrode  8B. 

As  shown  in  Fig.  7,  the  source  electrode  7B  has 
a  width  W1  smaller  than  the  width  W2+2b  of  the  drain 
electrode  8B  by  four  times  a  distance  "b".  The  protec- 
tive  insulating  layer  9B  has  a  width  L  which  is  greater 
than  a  gap  "c"  between  the  source  electrode  7B  and 
the  drain  electrode  8B.  The  area  where  the  protective 
insulating  layer  9B  and  the  drain  electrode  8B  overlap 
each  other  has  a  width  "a".  Also,  the  area  where  the 
protective  insulating  layer  9B  and  the  source  elec- 
trode  7B  overlap  each  other  has  a  width  "a".  The 
width  L  of  the  protective  insulating  layer  9B  is  equal 
to  the  sum  of  the  distances  "a",  "c",  and  "a".  In  the  di- 
rection  along  the  width  W1  of  the  source  electrode 
7B,  opposite  ends  of  the  protective  insulating  layer 
9B  project  outward  of  the  source  electrode  7B  by 
equal  distances  "b". 

In  the  TFT  configuration  of  Fig.  7,  the  area  of  the 
protective  insulating  layer  9B  is  equal  to  a  value  of 
(W+b)»L  where  W  denotes  an  average  between  the 
lengths  W1  and  W2.  Accordingly,  the  area  of  the  pro- 
tective  insulating  layer  9B  in  the  TFT  configuration  of 
Fig.  7  can  be  smaller  than  the  area  of  the  protective 
insulating  layer  30  in  the  prior  art  TFT  configuration 
of  Fig.  5  for  a  given  desired  TFT  ability.  Thus,  the  TFT 
configuration  of  Fig.  7  is  advantageous  over  the  prior 
art  TFT  configuration  of  Fig.  5  in  display  aperture  ra- 
tio. 

Fig.  8  shows  a  fourth  embodiment  of  this  inven- 
tion  which  is  similar  tothe  embodiment  of  Figs.  3and 
4  except  for  design  changes  indicated  hereinafter. 

As  shown  in  Fig.  8,  a  protective  insulating  layer 

9C  is  of  a  rectangular  shape  with  four  corners.  Two 
ofthe  corners  of  the  protective  insulating  layer9C  ex- 
ist  at  positions  directly  below  a  source  electrode  7C 
whereas  the  two  other  corners  exist  at  positions  out- 

5  ward  ofthe  source  electrode  7C  and  a  drain  electrode 
8C.  In  other  words,  as  seen  from  the  top  of  the  TFT, 
two  ofthe  corners  ofthe  protective  insulating  layer 
9C  overlap  the  source  electrode  7C  whereas  the  two 
other  corners  do  not  overlap  the  source  electrode  7C 

10  and  the  drain  electrode  8C.  One  ofthe  corners  is  pro- 
vided  at  a  first  edge  line  of  the  protective  insulating 
layer  9C  which  extends  outward  of  the  source  elec- 
trode  7C  and  the  drain  electrode  8C  and  between  the 
source  electrode  7C  and  the  drain  electrode  8C.  One 

15  ofthe  corners  is  provided  at  a  second  edge  line  ofthe 
protective  insulating  layer  9C  which  extends  outward 
ofthe  source  electrode  7C  and  the  drain  electrode  8C 
and  between  the  source  electrode  7C  and  the  drain 
electrode  8C. 

20  As  shown  in  Fig.  8,  the  source  electrode  7C  has 
a  width  W1+2b  greater  than  the  width  W2  ofthe  drain 
electrode  8C  by  fourtimes  a  distance  "b".  The  protec- 
tive  insulating  layer  9C  has  a  width  L  which  is  greater 
than  a  gap  "c"  between  the  source  electrode  7C  and 

25  the  drain  electrode  8C.  The  area  where  the  protective 
insulating  layer  9C  and  the  drain  electrode  8C  over- 
lap  each  other  has  a  width  "a".  Also,  the  area  where 
the  protective  insulating  layer  9C  and  the  source 
electrode  7C  overlap  each  other  has  a  width  "a".  The 

30  width  L  of  the  protective  insulating  layer  9C  is  equal 
to  the  sum  ofthe  distances  "a",  "c",  and  "a".  In  the  di- 
rection  along  the  width  W2  ofthe  drain  electrode  8C, 
opposite  ends  of  the  protective  insulating  layer  9C 
project  outward  of  the  drain  electrode  8C  by  equal 

35  distances  "b". 
In  the  TFT  configuration  of  Fig.  8,  the  area  ofthe 

protective  insulating  layer  9C  is  equal  to  a  value  of 
(W+b)»L  where  W  denotes  an  average  between  the 
lengths  W1  and  W2.  Accordingly,  the  area  ofthe  pro- 

40  tective  insulating  layer  9C  in  the  TFT  configuration  of 
Fig.  8  can  be  smaller  than  the  area  ofthe  protective 
insulating  layer  30  in  the  prior  art  TFT  configuration 
of  Fig.  5  for  a  given  desired  TFT  ability.  Thus,  the  TFT 
configuration  of  Fig.  8  is  advantageous  over  the  prior 

45  art  TFT  configuration  of  Fig.  5  in  display  aperture  ra- 
tio. 

Fig.  9  shows  a  fifth  embodiment  of  this  invention 
which  is  similar  to  the  embodiment  of  Figs.  3  and  4 
except  for  design  changes  indicated  hereinafter. 

so  As  shown  in  Fig.  9,  a  protective  insulating  layer 
9D  is  of  a  rectangular  shape  with  four  corners.  Two 
ofthe  corners  of  the  protective  insulating  layer9D  ex- 
ist  at  positions  directly  below  a  source  electrode  7D 
and  a  drain  electrode  8D  respectively  whereas  the 

55  two  other  corners  exist  at  positions  outward  of  the 
source  electrode  7D  and  the  drain  electrode  8D.  In 
other  words,  as  seen  from  the  top  ofthe  TFT,  two  of 
the  corners  ofthe  protective  insulating  layer  9D  over- 

6 
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lap  the  source  electrode  7D  and  the  drain  electrode 
8D  respectively  whereas  the  two  other  corners  do  not 
overlap  the  source  electrode  7D  and  the  drain  elec- 
trode  8D.  One  of  the  corners  is  provided  at  a  first 
edge  line  of  the  protective  insulating  layer  9D  which 
extends  outward  of  the  source  electrode  7D  and  the 
drain  electrode  8D  and  between  the  source  electrode 
7D  and  the  drain  electrode  8D.  One  ofthe  corners  is 
provided  at  a  second  edge  line  ofthe  protective  insu- 
lating  layer  9D  which  extends  outward  ofthe  source 
electrode  7D  and  the  drain  electrode  8D  and  between 
the  source  electrode  7D  and  the  drain  electrode  8D. 

As  shown  in  Fig.  9,  the  source  electrode  7D  has 
a  width  W+b  equal  to  the  width  W+b  ofthe  drain  elec- 
trode  8D.  The  protective  insulating  layer  9D  has  a 
width  L  which  is  greater  than  a  gap  "c"  between  the 
source  electrode  7D  and  the  drain  electrode  8D.  The 
area  where  the  protective  insulating  layer  9D  and  the 
drain  electrode  8D  overlap  each  other  has  a  width 
"a".  Also,  the  area  where  the  protective  insulating  lay- 
er  9D  and  the  source  electrode  7D  overlap  each  other 
has  a  width  "a".  The  width  L  of  the  protective  insulat- 
ing  layer  9D  is  equal  to  the  sum  of  the  distances  "a", 
"c",  and  "a".  In  the  direction  along  the  width  W+b  of 
the  source  electrode  7D,  an  end  ofthe  protective  in- 
sulating  layer  9D  projects  outward  ofthe  source  elec- 
trode  7D  by  a  distance  "b".  In  the  direction  along  the 
width  W+b  of  the  drain  electrode  8D,  an  end  of  the 
protective  insulating  layer  9D  projects  outward  ofthe 
drain  electrode  8D  by  a  distance  "b". 

In  the  TFT  configuration  of  Fig.  9,  the  area  ofthe 
protective  insulating  layer  9D  is  equal  to  a  value  of 
(W+b)»L  Accordingly,  the  area  ofthe  protective  insu- 
lating  layer  9D  in  the  TFT  configuration  of  Fig.  9  can 
be  smaller  than  the  area  of  the  protective  insulating 
layer  30  in  the  prior  art  TFT  configuration  of  Fig.  5  for 
a  given  desired  TFT  ability.  Thus,  the  TFT  configur- 
ation  of  Fig.  9  is  advantageous  over  the  prior  art  TFT 
configuration  of  Fig.  5  in  display  aperture  ratio. 

Fig.  10  shows  a  sixth  embodiment  of  this  inven- 
tion  which  is  similar  tothe  embodiment  of  Figs.  3and 
4  except  for  design  changes  indicated  hereinafter. 

As  shown  in  Fig.  10,  a  protective  insulating  layer 
9E  is  of  a  rectangular  shape  with  four  corners.  Two  of 
the  corners  ofthe  protective  insulating  layer  9E  exist 
at  positions  directly  below  a  source  electrode  7E  and 
a  drain  electrode  8E  respectively  whereas  the  two 
other  corners  exist  at  positions  outward  ofthe  source 
electrode  7E  and  the  drain  electrode  8E.  In  other 
words,  as  seen  from  the  top  ofthe  TFT,  two  ofthe  cor- 
ners  ofthe  protective  insulating  layer  9E  overlap  the 
source  electrode  7E  and  the  drain  electrode  8E  re- 
spectively  whereas  the  two  other  corners  do  not 
overlap  the  source  electrode  7E  and  the  drain  elec- 
trode  8E.  One  ofthe  corners  is  provided  with  a  first 
edge  line  ofthe  protective  insulating  layer  9E  which 
extends  outward  ofthe  source  electrode  7E  and  the 
drain  electrode  8E  and  between  the  source  electrode 

7E  and  the  drain  electrode  8E.  One  ofthe  corners  is 
provided  at  a  second  edge  line  ofthe  protective  insu- 
lating  layer  9E  which  extends  outward  ofthe  source 
electrode  7E  and  the  drain  electrode  8E  and  between 

5  the  source  electrode  7E  and  the  drain  electrode  8E. 
As  shown  in  Fig.  10,  the  source  electrode  7E  has 

a  width  W+b  equal  to  the  width  W+b  ofthe  drain  elec- 
trode  8E.  The  protective  insulating-layer  9E  has  a 
width  L  which  is  greater  than  a  gap  "c"  between  the 

10  source  electrode  7E  and  the  drain  electrode  8E.  The 
area  where  the  protective  insulating  layer  9E  and  the 
drain  electrode  8E  overlap  each  other  has  a  width  "a". 
Also,  the  area  where  the  protective  insulating  layer 
9E  and  the  source  electrode  7E  overlap  each  other 

15  has  a  width  "a".  The  width  L  of  the  protective  insulat- 
ing  layer  9E  is  equal  to  the  sum  ofthe  distances  "a", 
"c",  and  "a".  In  the  direction  along  the  width  W+b  of 
the  source  electrode  7E,  an  end  ofthe  protective  in- 
sulating  layer  9E  projects  outward  ofthe  source  elec- 

20  trade  7E  by  a  distance  "b".  In  the  direction  along  the 
width  W+b  of  the  drain  electrode  8E,  an  end  of  the 
protective  insulating  layer  9E  projects  outward  ofthe 
drain  electrode  8E  by  a  distance  "b". 

In  the  TFT  configuration  of  Fig.  10,  the  area  of 
25  the  protective  insulating  layer  9E  is  equal  to  a  value 

of  (W+b)»L  Accordingly,  the  area  ofthe  protective  in- 
sulating  layer  9E  in  the  TFT  configuration  of  Fig.  10 
can  be  smaller  than  the  area  of  the  protective  insu- 
lating  Iayer30  in  the  prior  art  TFT  configuration  of  Fig. 

30  5  for  a  given  desired  TFT  ability.  Thus,  the  TFT  con- 
figuration  of  Fig.  10  is  advantageous  over  the  prior  art 
TFT  configuration  of  Fig.  5  in  display  aperture  ratio. 

Fig.  11  shows  a  seventh  embodiment  of  this  in- 
vention  which  is  similar  to  the  embodiment  of  Figs.  3 

35  and  4  except  for  design  changes  indicated  herein- 
after. 

As  shown  in  Fig.  11,  a  protective  insulating  layer 
9F  is  of  a  rectangular  shape  with  four  corners.  Two  of 
the  corners  ofthe  protective  insulating  layer  9F  exist 

40  at  positions  directly  below  a  source  electrode  7F  and 
a  drain  electrode  8F  respectively  whereas  the  two 
other  corners  exist  at  positions  outward  ofthe  source 
electrode  7F  and  the  drain  electrode  8F.  In  other 
words,  as  seen  from  the  top  ofthe  TFT,  two  ofthe  cor- 

45  ners  ofthe  protective  insulating  layer  9F  overlap  the 
source  electrode  7F  and  the  drain  electrode  8F  re- 
spectively  whereas  the  two  other  corners  do  not 
overlap  the  source  electrode  7F  and  the  drain  elec- 
trode  8F.  Two  of  the  corners  are  provided  at  a  first 

so  edge  line  of  the  protective  insulating  layer  9F  which 
extends  outward  ofthe  source  electrode  7F  and  the 
drain  electrode  8F  and  between  the  source  electrode 
7F  and  the  drain  electrode  8F.  None  ofthe  corners  is 
provided  at  a  second  edge  line  ofthe  protective  insu- 

55  lating  layer  9F  which  extends  outward  of  the  source 
electrode  7F  and  the  drain  electrode  8F  and  between 
the  source  electrode  7F  and  the  drain  electrode  8F. 

7 
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Claims  the  second  edge  line  is  provided  with  a  fourth 
one  of  the  four  corners. 

1.  A  thin-film  transistor  comprising: 
a  semiconductor  layer  (4,6)  with  a  channel  9.  A  method  of  fabricating  a  thin-film  transistor  ac- 

portion;  5  cording  to  any  preceding  claim,  the  method  com- 
a  protective  insulating  film  (9)  extending  prising  the  steps  of: 

on  the  channel  portion  of  the  semiconductor  lay-  forming  a  semiconductor  layer  (4)  on  a 
er  (4,6);  substrate  (1),  the  semiconductor  layer  (4)  having 

a  source  electrode  (7);  and  a  channel  portion; 
a  drain  electrode  (8);  10  forming  a  protective  insulating  film  (9)  on 
wherein  the  protective  insulating  film  (9)  the  channel  portion  of  the  semiconductor  layer 

has  a  substantially  rectangular  shape  with  four  (4); 
corners  and  at  least  one  ofthe  corners  overlaps  forming  a  metal  film  (7,8)  on  the  substrate 
one  of  the  source  electrode  (7)  and  the  drain  with  the  semiconductor  layer  and  the  protective 
electrode  (8).  15  insulating  film,  the  metal  film  covering  the  sem- 

iconductor  layer  and  the  protective  insulating 
2.  Atransistoras  claimed  in  claim  1  wherein  at  least  film;  and 

two  of  the  corners  overlap  neither  the  source  etching  off  given  portions  ofthe  metal  film 
electrode  nor  the  drain  electrode.  (7,8)  and  thereby  making  the  metal  film  into  a 

20  source  electrode  (7)  and  a  drain  electrode  (8). 
3.  Atransistoras  claimed  in  claim  2  wherein  a  first 

one  of  the  corners  overlaps  one  of  the  source 
electrode  and  the  drain  electrode  and  a  second 
one  of  the  corners  overlaps  the  other  of  the 
source  electrode  and  the  drain  electrode.  25 

4.  Atransistoras  claimed  in  claim  2  wherein  a  first 
and  a  second  one  of  the  corners  overlap  the 
same  one  of  the  source  electrode  and  the  drain 
electrode.  30 

5.  Atransistor  as  claimed  in  claim  2  wherein  one  of 
the  corners  overlaps  the  source  electrode  (7) 
and  the  three  other  corners  overlap  neither  the 
source  electrode  (7)  nor  the  drain  electrode  (8).  35 

6.  Atransistoras  claimed  in  claim  2,  wherein  one  of 
the  corners  overlaps  the  drain  electrode  (8)  and 
the  three  other  corners  overlap  neither  the 
source  electrode  (7)  nor  the  drain  electrode  (8).  40 

7.  A  transistor  as  claimed  in  claim  5  or  claim  6, 
wherein  the  protective  insulating  film  (9)  has  first 
and  second  edge  lines  extending  outward  ofthe 
source  electrode  (7)  and  the  drain  electrode  (8)  45 
and  between  the  source  electrode  and  the  drain 
electrode,  and  the  first  edge  line  is  provided  with 
a  second  one  of  the  four  corners  while  the  sec- 
ond  edge  line  is  provided  with  the  third  and  fourth 
ones  of  the  four  corners.  so 

8.  Atransistoras  claimed  in  claim  3  or  4 
wherein  the  protective  insulating  film  has 

first  and  second  edge  lines  extending  outward  of 
the  source  electrode  (7)  and  the  drain  electrode  55 
(8)  and  between  the  source  electrode  (7)  and  the 
drain  electrode  (8),  and  the  first  edge  line  is  pro- 
vided  with  a  third  one  of  the  four  corners  while 

Claims 

A  thin-film  transistor  comprising: 
a  semiconductor  layer  (4,6)  with  a  channel 

portion;  5 
a  protective  insulating  film  (9)  extending 

on  the  channel  portion  ofthe  semiconductor  lay- 
er  (4,6); 

a  source  electrode  (7);  and 
a  drain  electrode  (8);  10 
wherein  the  protective  insulating  film  (9) 

has  a  substantially  rectangular  shape  with  four 
corners  and  at  least  one  ofthe  corners  overlaps 
one  of  the  source  electrode  (7)  and  the  drain 
electrode  (8).  15 

Atransistoras  claimed  in  claim  1  wherein  at  least 
two  of  the  corners  overlap  neither  the  source 
electrode  nor  the  drain  electrode. 

20 
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