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This  invention  relates  to  a  semiconductor 
charge  coupled  device  having  a  charge  transfer 
channel  of  essentially  one  conductivity  type  and 
a  split-electrode  pair  for  sensing  signal  charge 
packets  propagating  along  the  channel,  the 
split-electrode  pair  having  a  gap  between  its 
two  electrodes,  said  gap  overlying  a  portion  of 
the  channel  which  contains  a  connecting  region 
of  opposite  conductivity  type. 

In  U.S.  Patent  4,005,377,  a  semiconductor 
charge  coupled  device  (CCD)  with  split 
electrode  charge  sensors  is  disclosed  which  is 
used  as  a  transversal  filter.  The  tocations  of  the 
gaps  in  the  split  electrodes,  and  hence  their 
relative  lengths  determine  the  frequency  band 
detected  by  the  device.  The  semiconductor  re- 
gion  underlying  each  gap  between  each  pair  of 
split  electrodes  contains  a  localised  impurity  re- 
gion  connecting  the  semiconductor  transfer 
sites  underlying  each  pair  of  split  electrodes. 
Each  of  these  connecting  regions  is  of  opposite 
conductivity  type  from  that  of  the  transfer  sites 
and  serves  to  equilibrate  the  potentials  during 
operation  of  both  transfer  sites  underlying  each 
pair  of  split  electrodes,  that  is,  the  connecting 
region  distributes  the  surface  potentials  under 
the  two  electrodes  so  that  the  signal  detected 
by  each  electrode  is  proportional  to  its  length, 
as  desired.  However,  these  connecting  regions 
undesirably  serve  as  variable  sources  of 
spurious  signal  charge  depending  upon  the  size 
of  the  signal  charges.  This  phenomenon  results 
in  an  undesirable  dynamic  modulation  effect, 
which  is  equivalent  to  a  dynamic  charge  transfer 
inefficiency,  and  thereby  the  overall  perfor- 
mance  characteristic  of  the  CCD  is  degraded. 

According  to  this  invention  a  semiconductor 
charge  coupled  device  having  a  charge  transfer 
channel  of  essentially  one  conductivity  type  and 
a  split-electrode  pair  for  sensing  signal  charge 
packets  propagating  along  the  channel,  the 
split-electrode  pair  having  a  gap  between  its 
two  electrodes,  the  gap  overlying  a  portion  of 
the  channel  which  contains  a  connecting  region 
of  opposite  conductivity  type  is  characterised  by 
means  for  providing  a  barrier  region  contiguous 
with  the  entire  charge  transfer  downstream 
edge  of  the  connecting  region  and  having  a 
higher  threshold  than  the  channel  to  suppress 
introduction  of  charge  from  the  connecting  re- 
gion  into  the  channel  during  operation. 

The  higher  threshold  (channel  stopping) 
barrier  region  can  be  obtained  by  means  of  a 
thicker  overlying  oxide  or  a  more  highly  doped 
auxiliary  inpurity  region  of  opposite  conductivity 
type  from  that  of  the  connecting  region,  i.e.,  the 
same  conductivity  type  (but  higher  electrical 
conductivity)  as  that  of  the  transfer  sites  in  the 
device,  or  by  means  of  both  such  thicker  over- 
lying  oxide  and  more  highly  doped  auxiliary 

region.  Advantageously,  the  threshold  voltage  in 
the  barrier  region  is  sufficiently  high  that,  during 

operation,  no  inversion  occurs  therein.  In 
addition,  for  purposes  of  symmetry  and  in  order 
to  correct  for  misalignment,  the  charge  input 
"upstream"  edge  of  the  connecting  region  is 
also  bounded  by  a  thicker  overlying  oxide  or  a 
more  highly  doped  auxiliary  barrier  region  of 
opposite  type  from  that  of  the  connecting 
region,  or  both.  Moreover,  in  order  to  ensure 
proper  contiguity  of  the  edge  boundary  of  the 
connecting  region  with  that  of  the  auxiliary 
barrier  region(s),  the  next  neighbouring  transfer 
electrodes  adjacent  to  each  of  the  sense 
electrodes  are  formed  with  notches,  thereby 
also  reducing  the  undesirable  parasitic  coupling 
capacitance  of  these  transfer  electrodes  with 
respect  to  the  connecting  region(s). 

In  a  specific  embodiment  of  the  invention,  a 
CCD  in  a  split  electrode  transversal  filter  con- 
figuration  contains  four  types  of  electrodes  per 
transfer  stage:  a  first  clock  phase  electrode,  a 
second  clock  phase  electrode,  a  shield  gate 
(constant  applied  voltage),  and  a  split  electrode 
pair  containing  an  insulating  gap  between  the 
two  electrodes  of  the  pair.  Each  of  the  two 
electrodes  of  each  such  split  electrode  pair 
serves  as  a  signal  charge  sense  electrode  and 
has  a  predetermined  length  in  accordance  with 
the  desired  predetermined  charge  signal 
processing  weight  ("tap  weight").  The  channel 
region  of  the  semiconductor,  where  signal 
charge  propagation  transfer  takes  place,  is  P- 
type  monocrystalline  silicon  for  the  presently 
preferred  "N-channel"  device  in  which  the  sig- 
nal  charges  are  electrons  (rather  than  holes).  In 
each  of  the  subregions  of  this  channel  under- 
lying  the  gaps  between  split  electrode  pairs,  there 
is  an  N+  (strongly  doped  N-type)  connecting  re- 
gion  extending  in  the  semiconductor  from 
directly  underlying  one  electrode  to  the  other  of 
each  pair.  This  N+  connecting  region  is  con- 
tacted  along  its  entire  upstream  and  downstream 
edges  by  auxiliary  P+  barrier  regions,  in  order  to 
provide  potential  barriers  at  these  edges  against 
the  movement  of  electron  charge  carriers  out  of 
the  N+  connecting  region.  While  each  of  the  N+ 
connecting  regions  in  an  N-channel  device 
produces  an  easy  (no  barrier)  electrical  path 
enabling  the  transfer  of  charge  carriers  from  one 
transfer  site  to  another  through  these  N+  con- 
necting  regions,  each  of  the  P+  regions  pro- 
duces  a  potential  barrier  against  such  charge 
transfer.  In  addition,  the  oxide  insulating  layer 
overlying  the  auxiliary  P+  barrier  region  is 
significantly  thicker  thereat  than  elsewhere 
overlying  the  transfer  channel,  in  order  to 
ensure  even  further  against  the  movement 
of  electron  charge  carriers  out  of  the  con- 
necting region.  On  the  downstream  side  of  each 
split  electrode  pair  is  located  a  different  first 
clock  phase  electrode,  whereas  on  the  upstream 
side  of  each  split  electrode  pair  is  located  a 
different  shield  gate  electrode.  Each  such  shield 



gate  electrode  and  each  such  first  clock  phase 
electrode  is  notched  on  its  edge  proximate  to 
the  split  electrode  in  a  region  overlying  the 
auxiliary  P+  region,  thereby  increasing  the 
distances  of closest  approach  (and  hence  reduc- 
ing  the  capacitance)  of  both  the  shield  gate  and 
first  clock  phase  electrode  relative  to  the  N+ 
connecting  region  than  would  otherwise  be  the 
case  in  the  absence  of  such  notches  (i.e.,  than  in 
the  case  of  electrodes  of  uniform  width  parallel 
to  the  charge  transfer  direction). 

The  invention  will  now  be  described  by  way 
of  example  with  reference  to  the  accompanying 
drawing  which  is  a  top-view  diagram  of  a 
charge  coupled  device  embodying  the  invention. 
For  the  sake  of  clarity,  the  drawing  is  not 
necessarily  to  scale. 

The  drawing  shows  two  complete  stages  of 
an  "N-channel"  semiconductor  charge  coupled 
device  in  a  split  electrode  transversal  filter  con- 
figuration  10.  More  specifically,  these  stages  in- 
clude  shield  gate  electrodes  7,  11  and  15,  first 
clock  phase  (P,)  driven  electrodes  5,  9,  and  13, 
second  clock  phase  (PJ  driven  electrodes  6, 10 
and  14,  and  split  electrode  pairs  8.1,  8.2  and 
12.1,  12.2  (that  is  electrodes  split  into  two  seg- 
ments)  for  sensing  the  charge  packets  during 
operation.  As  known  in  the  art,  each  of  the 
electrodes  is  in  an  overlapping  relationship  with 
respect  to  its  nearest  neighbouring  electrodes 
on  both  sides,  that  is  it  overlaps  both  the  charge 
transfer  "upstream"  (left-hand)  edge  and  the 
"downstream"  (right-hand)  edge.  The  direction 
of  the  flow  of  charge  packets  is  from  left  to 
right,  that  is  from  an  input  charge  packet  means 
26  for  injecting  charge  packets  into  the  charge 
transfer  channel  (to  be  defined  below)  in 
accordance  with  a  signal,  to  an  output  charge 
packet  means  27  for  collecting  the  charge 
packets  from  the  channel  after  propagating 
therethrough. 

As  known  in  the  art,  all  electrodes  are  located 
in  an  oxide  insulating  layer  on  a  major  surface  of 
a  silicon  semiconductor  body.  The  electrodes 
are  thus  insulated  from  the  underlying 
semiconductor  surface  by  the  oxide,  and  this 
oxide  is  thinner  between  electrode  and 
semiconductor  in  the  region  between  the  dotted 
lines  28  and  29  than  outside  this  region,  in 
order  to  define  the  charge  transfer  channel  for 
charge  packet  propagation  in  the  left-to-right 
("longitudinal")  direction  in  the  semiconductor 
between  these  dotted  lines  28  and  29.  All 
electrodes  extend  across  the  entire  charge 
transfer  channel,  except  for  the  gaps  between 
segments  of  the  split  electrodes. 

The  external  connections  to  the  device  10 
are  as  follows.  A  shield  electrode  metallization 
line  25  terminates  in  a  terminal  for  application 
to  all  shield  gate  electrodes  of  a  voltage  bias 
source  VSG,  typically  of  about  +8  volts  for  an 
"N-channel"  device  (electron  charge  carriers 
propagating  in  a  P-type  semiconductor  charge 
transfer  channel).  A  first  clack  phase  line  21  ter- 
minates  in  a  first  clock  phase  voltage  source  P  

for  application  to  all  the  first  clock  phase 
electrodes  of  a  first  clock  phase  pulse  voltage 
sequence  41,  typically  of  about  +5  volts  passive 
phase  and  of  about  +13  volts  active  phase  for 
an  N-channel  device.  A  second  clock  phase  line 
22  terminates  in  a  second  clock  phase  voltage 
source  P2  for  application  to  all  the  second  clock 
phase  electrodes  of  a  second  clock  phase  pulse 
voltage  sequence  42,  typically  of  about  +5  volts 
passive  phase  and  + 17  volts  active  phase  for  an 
N-channel  device. 

The  lower  segments  8.1,  12.1  of  each  of  the 
split  electrodes  are  connected  together  by  a  first 
sense  electrode  line  23  to  a  first  sense  electrode 
terminal  23.5,  typically  the  negative  input  ter- 
minal  of  a  differential  sense  amplifier.  The  upper 
segments  8.2,  12.2  of  each  of  the  split 
electrodes  are  connected  together  by  a  second 
sense  electrode  line  24  to  a  second  sense 
electrode  terminal  24.5,  typically  the  positive 
input  terminal  of  the  differential  sense  amplifier. 
Further  details  of  a  similar  sense  amplifier  and 
its  operation  may  be  found,  for  example,  in  a 
paper  by  Y.  P.  Tsividis  and  P.  R.  Gray,  published 
in  IEEE  Journal  of  Solid  State  Circuits,  Vol. 
SC-11  (December  1976),  pp.  748-753 .   It 
should  be  understood,  however,  that  other 
known  sensing  techniques  can  be  used  for  the 
purpose  of  detecting  the  output  of  the  split 
electrode  charge  coupled  device  configuration 
10.  As  is  known,  the  relative  lengths  of  the 
electrodes  determine  the  frequency  detected  by 
the  amplifier. 

The  shaded  areas  in  the  Figure  represent 
impurity  doped  regions  at  the  surface  of  the 
underlying  semiconductor.  More  specifically,  for 
an  N-channei  device,  shaded  regions  8.3  and 
12.3  are  N+  type  conductivity  surface connect- 
ing  regions  in  the  P-type  semiconductor  under- 
lying  the  gaps  between  the  split  electrodes 
8.1,  8.2  and  12.1,  12.2.  These  N+  connecting 
regions  extend  in  the  direction  transverse  to  the 
charge  packet  transfer  direction  underneath  the 
gap  all  the  way  from  one  segment  to  the  other 
segment  of  each  corresponding  split  electrode. 
In  this  way,  each  of  these  N+  connecting  regions 
is  of  sufficient  transverse  extent  to  con- 
nect  the  two  charge  transfer  sites  underlying 
the  two  electrode  segments  of  each  split 
electrode  pair,  in  order  to  provide  a  barrier-free 
equilibration  path  for  the  charge  packets  in  the 
two  transfer  sites  of  each  pair.  With  proper  sur- 
face  potential  equilibration  the  contribution  to 
output  signal  provided  by  each  electrode  is 
proportional  to  electrode  length,  as  required  for 
proper  frequency  selection. 

The  shaded  regions  8.4,  8.5  and  12.4,  12.5 
are  P+  conductivity  surface  barrier  regions  in 
the  underlying  semiconductor.  Thus,  there  P+ 
regions  are  of  the  same  conductivity  type  as 
that  of  the  silicon  substrate  but  are  of  much 
higher  electrical  conductivity.  Also,  ease  of 
fabrication,  using  electrodes  as  masks,  and  to 
minimize  the  effects  of  misalignment,  makes  it 
advantageous  that  the  longitudinal  extent  of 



each  such  barrier  region  be  limited,  on  the  side 
away  from  the  N+  connecting  region,  by  the 
outer  contour  of  an  electrode.  Thus,  for 
example,  the  left-hand  edge  of  the  second  clock 
phase  electrode  10  delimits  the  right-hand  edge 
of  the  P+  barrier  region  8.4.  This  P+  barrier  re- 
gion  8.4  is  contiguous  along  the  entire 
downstream  (right-hand)  edge  of  the  N+  con- 
necting  region  8.3.  The  purpose  of  this  P+  re- 
gion  is  to  act  as  a  barrier  against  a  signal 
dependent  injection  of  charges  out  of  the  N+  re- 
gion  8.3  into  the  transfer  site  underneath  first 
clock  phase  electrode  9  during  operation.  Thus, 
during  operation,  charges  in  the  N+  connecting 
region  8.3  must  overcome  a  constant  potential 
barrier  between  the  N+  region  8.3  and  the 
transfer  sites  under  the  split  electrode  segments 
8.1  and  8.2,  obtained  by  the  longer  and 
circuitous  path  around  the  barrier  region  8.4, 
which  poses  an  even  higher  barrier,  in  order  to 
enter  the  charge  packet  stream.  Accordingly,  in 
order  for  this  path  to  indeed  be  relatively  long, 
the  P+  barrier  region  8.4  advantageously 
extends  at  least  about  a  distance  in  the  direction 
transverse  to  the  charge  transfer  propagation 
direction  equal  to  the  width  of  the  gap  between 
the  electrode  segments  8.1  and  8.2.  The  P+ 
barrier  region  8.5  located  on  the  upstream  edge 
of  the  connecting  region  8.3  is  for  purposes  ot 
alignment  and  symmetry.  For  ease  of 
fabrication,  the  barrier  region  8.4  extends 
downstream  only  to  the  upstream  edge  of  the 
second  clock  phase  electrode  10.  It  should  be 
understood,  of  course,  that  the  P+  barrier  re- 
gions  12.4  and  12.5  are  similar  in  relation  to  the 
N+  connecting  region  12.3  as  are  the  P+  barrier 
regions  8.4  and  8.5  in  relation  to  the  N+  con- 
necting  region  8.3. 

Typically,  the  P-type  silicon  semiconductor 
material  in  the  charge  transfer  channel  contains 
an  excess  significant  acceptor  impurity  con- 
centration  of  the  order  of  7  x  1014  per  cubic 
centimetre,  the  N+  connection  regions  contain 
an  excess  significant  donor  impurity  concen- 
tration  at  the  surface  of  the  order  of  2  x  1016 
per  cubic  centimetre,  and  the  P+  barrier 
regions  contain  an  excess  significant  acceptor 
impurity  concentration  of  the  order  of  2  x  1016 
per  cubic  centimetre.  Moreover,  each  P+  barrier 
region  extends  beyond  the  adjacent  N+  connect- 
ing  region,  in  the  direction  transverse  to  the 
charge  transfer  (or  propagation)  direction,  for  at 
least  about  a  gap  width  on  both  edges  of  the  N+ 
connecting  region,  in  order  to  ensure  a  suitably 
geometrically  complete  barrier  against  the  flow 
of  charges  out  of  the  N+  connecting  region. 
Thus,  the  transverse  width  of  each  P+  barrier 
region  is  at  least  about  three  times  the  width  of 
the  gap. 

In  order  to  fabricate  the  device,  a  process  in- 
cluding  the  following  steps  is  illustrative.  A  first 
layer  of  silicon  dioxide,  typically  about  50  nm 
thick,  is  grown  all  over  a  major  surface  of  a  P- 
type  monocrystalline  silicon  semiconductor 
body.  Then  a  layer  of  silicon  nitride,  typically 

about  120  nm  thick,  is  formed  on  the  entire 
exposed  surface  of  the  silicon  dioxide,  and  a 
second  layer  of  silicon  dioxide,  typically  about 
50  nm  thick,  is  deposited  over  the  entire  ex- 
posed  surface  of  the  silicon  nitride.  Next,  a 
photoresist  layer,  with  apertures  overlying  those 
semiconductor  regions  where  the  P+  barrier  re- 
gions  are  to  be  formed,  is  disposed  over  the 
exposed  surface  of  the  second  silicon  dioxide 
layer,  and  those  portions  of  the  second  oxide 
layer  in  the  apertures  are  selectively  removed, 
as  by  etching.  Acceptor  impurities,  such  as 
boron,  are  then  introduced  through  these 
apertures,  to  form  the  desired  P+  barrier  re- 
gions,  as  by  ion  implantation.  The  photoresist 
layer  is  then  removed,  and  then  those  portions 
of  the  silicon  nitride  layer  which  are  now  ex- 
posed  (i.e.,  in  the  apertures  of  the  photoresist  layer 
now  removed)  are  removed,  as  by  etching  with 
a  solution  which  dissolves  silicon  nitride  but  not 
the  oxide.  Next,  an  oxidation  process  in  steam  is 
used  to  grow  silicon  dioxide,  typically  800  nm 
thick,  over  those  regions  where  there  is  no 
nitride  shielding  the  underlying  silicon  (i.e.,  in 
the  complement  of  the  removed  photoresist 
layer).  Thereby,  the  desired  thick  oxide,  useful  as 
a  channel  stop,  is  disposed  in  registry  over  the 
P+  barrier  regions.  Then  an  oxide  etching 
solution  is  used  for  a  sufficient  time  to  dissolve 
slightly  more  than  50  nm  of  silicon  dioxide, 
thereby  removing  completely  the  oxide  layer 
overlying  the  silicon  nitride  but  not  removing 
the  bulk  of  the  800  nm  thick  oxide,  so  that  this 
latter  oxide  is  still  sufficiently  thick  to  serve  as  a 
channel  stop.  Next  the  exposed  silicon  nitride  is 
removed  by  an  etching  solution  which  does  not 
dissolve  the  oxide,  and  then  another  slightly 
more  than  50  nm  of  oxide  are  etched  away  by 
exposure  to  a  solution  which  etches  silicon 
dioxide,  thereby  exposing  the  silicon 
semiconductor  surface  in  regions  removed  from 
the  thick  channel  stop  oxide  (which  still 
remains,  being  considerably  more  than  50  nm 
thick).  Then  a  high  quality  gate  oxide  is  ther- 
mally  grown  on  the  exposed  silicon 
semiconductor  surface.  Next,  polysilicon 
electrodes  for  the  "first  level  of  metallization" 
(electrodes  6,  8.1,  8.2,  10,  12.1,  12.2,  14)  are 
laid  down,  as  known  in  the  art,  with  suitable 
gaps  between  the  electrodes  of  every  pair  of 
split  electrodes.  Using  these  polysilicon 
electrodes  as  masks  against  diffusion,  donor 
impurities,  such  as  phosphorus,  are  introduced 
by  ion  implantation  into  the  semiconductor  in  all 
the  regions  underlying  these  gaps;  thereby  the 
N+  connecting  regions  are  formed.  The  outer 
edges  of  each  connecting  N+  region  are  deter- 
mined  in  the  CCD  charge  transfer  direction  by  a 
boundary  of  the  thick  oxide,  and  thus  by  a 
boundary  of  each  of  the  P+  barrier  regions  on 
both  sides  of  each  gap,  while  the  outer  edges  of 
each  of  these  N+  connecting  regions  in  the 
transverse  direction  are  determined  by  the 
extent  of  the  gap  between  the  corresponding 
split  electrode,  i.e.  is  self-aligned  with  the  gap. 



Then  the  "second  level  metallization" 
(electrodes  5,  7, 9, 11,  13,  15)  are  formed  of 
polysilicon,  as  known  in  the  art,  but  with 
notches  (as  indicated  in  the  drawing)  in  the 
neighbourhood  of  the  split  electrode  gaps,  in 
order  to  reduce  the  capacitance  between  these 
electrodes  and  the  adjacent  N+  connecting  re- 
gions.  These  notches  can  be  formed  by  suitable 
notches  in  the  mask  pattern  used  for  the  for- 
mation  of  these  notched  electrodes. 

Although  the  invention  has  been  described  in 
terms  of  a  specific  embodiment,  various 
modifications  may  be  made. 

For  example,  a  P-channel  CCD  can  be  made 
by  interchanging  P with  N,  acceptor  impurity 
with  donor  impurity,  as  known  in  the  art.  Also, 
the  barrier  regions  can  be  provided  solely  by 
means  of  overlying  thicker  oxide  regions  or 
solely  by  means  of  the  doped  P+  regions  rather 
than  by  both  such  means.  Also,  in  some  other 
fabrication  techniques,  it  may  be  desirable  that 
the  P+  barrier  regions  be  more  highly  doped 
than  the  N+  connecting  regions,  in  order  to 
ensure  suitable  channel  stopping  particularly  in 
the  absence  of  the  use  of  a  thick  overlying  chan- 
nel  stop  oxide  or  to  ensure  proper  mutual  align- 
ment  of  the  boundary  between  the  N+  connect- 
ing  and  P+  barrier  regions.  Finally,  the  invention 
is  also  applicable  to  bulk  channel CCD  split- 
electrode  filters  as  well  as  the  surface  channel 
device  described  above  in  detail. 

1.  A  semiconductor  charge  coupled  device 
having  a  charge  transfer  channel  of  essentially 
one  conductivity  type  and  a  split-electrode  pair 
(8.1,  8.2)  for  sensing  signal  charge  packets 
propagating  along  the  channel,  the  split-! 
electrode  pair  having  a  gap  between  its  two 
electrodes,  the  gap  overlying  a  portion  of  the 
channel  which  contains  a  connecting  region 
(8.3)  of  opposite  conductivity  type,  and 
characterised  by  means  (8.4)  for  providing  a 
barrier  region  contiguous  with  the  entire  charge 
transfer  downstream  edge  of  the  connecting  re- 
gion  and  having  a  higher  threshold  than  the 
channel  to  suppress  introduction  of  charge  from 
the  connecting  region  into  the  channel  during 
operation. 

2.  A  device  as  claimed  in  claim  1  including 
means  (8.5)  for  providing  another  barrier  r eg ion  
contiguous  with  the  entire  charge  transfer 
upstream  edge  of  the  connecting  region. 

3.  A  device  as  claimed  in  claim  1  or  2 
wherein  the  electrodes  in  the  split-electrode 
pair  are  in  overlapping  relation  with  the  charge 
transfer  upstream  edge  of  a  charge  transfer 
electrode  (9)  extending  entirely  across  the  chan- 
nel,  the  downstream  edge  of  the  charge  transfer 
electrode  being  downstream  of  the  downstream 
edge  of  the  barrier  region. 

4.  A  device  as  claimed  in  claim  1,  2  or  3 

wherein  the  or  each  barrier  region  extends  in  a 
direction  transverse  to  the  channel  a  distance 
equal  to  at  least  twice  the  gap. 

5.  A  device  as  claimed  in  any  preceding  claim 
wherein  the  means  for  providing  the  or  each 
barrier  region  includes  a  thickened  region  or  re- 
gions  of  insulative  material  overlying  the  chan- 
nel. 

6.  A  device  as  claimed  in  any  preceding  claim 
wherein  the  means  for  providing  the  or  each 
barrier  region  includes  a  region  or  regions  of  the 
one  conductivity  type. 

1.  Ladungsgekoppeltes  Halbleiterbauelement 
mit  einem  Ladungsübertragungskanal  von  im 
wesentlichen  einem  Leitungstyp  und  einem 
Split-Elektrodenpaar  (8.1,  8.2)  zum  Abtasten 
von  Signal-Ladungspaketen,  die  längs  des  Ka- 
nales  übertragen  werden,  wobei  das  Split- 
Elektroden-paar  zwischen  seinen  beiden  Elek- 
troden  einen  Spalt  oberhalb  eines  Kanalteils  be- 
sitzt,  der  eine  Verbindungszone  (8,3)  des  ent- 
gegengesetzten  Leitungstyps  enthält,  ge- 
kennzeichnet  durch  Mittel  (8.4)  zum  Erzeugen 
einer  Sperrzone,  die  an  die  gesamte  stromab- 
wärtige  Ladungsübertragungskante  der  Verbin- 
dungszone  angrenzt  und  einen  höheren 
Schwellenwert  als  der  Kanal  besitzt,  um 
während  des  Betriebes  eine  Ladungseinführung 
aus  der  Verbindungszone  in  den  Kanal  zu  unter- 
drücken. 

2.  Bauelement  nach  Anspruch  1,  ge- 
kennzeichnet  durch  Mittel  (8.5)  zum  Erzeugen 
einer  weiteren  Sperrzone,  die  an  die  gesamte 
stromaufwärtige  Ladungsübertragungskante 
der  Verbindungszone  angrenzt. 

3.  Bauelement  nach  Anspruch  1  oder  2,  da- 
durch  gekennzeichnet,  daß  die  Elektroden  in 
dem  Split-Elektrodenpaar  die  stromaufwärtige 
Ladungsübertragungskante  einer  den  Kanal 
vollständig  überbrückenden  Ladungsübertra- 
gungselektrode  (9)  überlappen  und  daß  die  stro- 
mabwärtige  Kante  der  Ladungsübertra- 
gungselektrode  stromabwärts  der  stromabwär- 
tigen  Kante  der  Sperrzone  gelegen  ist. 

4.  Bauelement  nach  Anspruch  1,  2  oder  3, 
dadurch  gekennzeichnet,  daß  sich  die  oder  jede 
Sperrzone  in  Querrichtung  zum  Kanal  über  eine 
Distanz  erstreckt,  die  wenigstens  gleich  dem 
Doppelten  des  Spaltes  ist. 

5.  Bauelement  nach  einem  der  vorstehenden 
Ansprüche,  dadurch  gekennzeichnet, . daß  das 
Mittel  zum  Erzeugen der  oder  jeder  Sperrzone 
eine  verdickte  Zone  oder  verdickte  Zonen  aus 
isolierendem  Material,  auf  dem  Kanal  au- 
fliegend,  aufweist. 

6.  Bauelement  nach  einem  der  vorstehenden 
Ansprüche,  dadurch  gekennzeichnet,  daß  das 
Mittel  zum  Erzeugen  der  oder  jeder  Sperrschicht 
eine  Zone  oder  mehrere  Zonen  des  einen  Lei- 
tungstyps  aufweist. 



1.  Dispositif  semi-conducteur  à  couplage  de 
charges,  comprenant  un  canal  de  transfert  de 
charges  essentiellement  d'un  type  de 
conductivité  et  une  paire  d'électrodes  disjointes 
(une  électrode  divisée  8.1,  8.2)  destinée  à 
capter  les  paquets  de  charges  de  signaux 
progressant  le  long  du  canal,  un  intervalle  qui 
sépare  les  deux  électrodes  disjointes  de  ladite 
paire  étant  situé  au-dessus  d'une  partie  du 
canal  qui  contient  une  région  de  connexion  (8.3) 
de  type  opposé  de  conductivité,  dispositif 
caractérisé  en  ce  qu'il  comprend  un  élément 
(8.4)  destiné  à  constituer  une  région  barrière 
contiguë  à  la  totalité  du  bord  aval  de  transfert  de 
charges  de  la  région  de  connexion,  cet  élément 
ayant  un  seuil  supérieur  à  celui  du  canal  afin 
d'inhiber  l'introduction  des  charges  provenant 
de  la  région  de  connexion  dans  le  canal  en  cours 
de  fonctionnement. 

2.  Dispositif  selon  la  revendication  1, 
caractérisé  en  ce  qu'il  comprend  un  autre  élé- 
ment  (8.5)  destiné  à  constituer  une  autre  région 
barrière  contiguë  à  la  totalité  du  bord  amont  de 
transfert  de  charges  de  la  région  de  connexion. 

3.  Dispositif  selon  l'une  des  revendications  1 

et  2,  caractériser  en  ce  que  les  électrodes  dis- 
jointes  de  ladite  paire  sont  disposées  a 
chevauchement  sur  le  bord  amont  de  transfert 
de  charges  d'une  électrode  de  transfert  de 
charges  (9)  se  prolongeant  complètement  à 
travers  du  canal,  le  bord  aval  de  l'électrode  de 
transfert  de  charges  étant  situé  en  aval  du  bord 
aval  de  la  région  barrière. 

4.  Dispositif  selon  l'une  quelconque  des 
revendications  1  à  3,  caractérisé  en  ce  que  la  ré- 
gion  barrière  ou  chaque  région  barrière  se 
prolonge  dans  le  sens  transversal  du  canal  sur 
une  distance  égale  à  au  moins  deux  fois  la 
largeur de  l'intervalle. 

5.  Dispositif  selon  l'une  quelconque  des 
revendications  précédentes,  caractérisé  en  ce 
que  l'élément  ou  les  éléments  constituant  la  ré- 
gion  barrière  ou  chaque  région  barrière  con- 
sistent  en  une  région  épaissie  ou  en  des  régions 
épaissies  de  matière  isolante  disposée  au- 
dessus  du  canal. 

6.  Dispositif  selon  l'une  quelconque  des 
revendications  précédentes,  caractérisé  en  ce 
que  l'élément  ou  les  éléments  destinés  à  con- 
stituer  la  région  barrière  ou  chaque  région 
barrière  comprennent  une  région  ou  des  régions 
du  premier  type  de  conductivité. 
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