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which  third  transistor  a  first  main  electrode  is 
connected  to  a  supply  terminal  and  a  second 
main  electrode  is  connected  to  its  gate  electrode 
and  via  the  switching  means  to  the  gate  electrode 
of  the  non-conducting  transistor. 

Preferably,  such  a  digital  switching  circuit 
arrangement  according  to  the  invention  is  further 
characterized  in  that  the  first,  the  second  and  the 
third  transistor  are  formed  on  a  substrate  very 
close  to  each  other.  This  had  the  advantage  that 
the  temperature-dependent  threshold  voltages  of 
all  three  transistors  are  determined  by  (sub- 
stantially)  the  same  temperature  because  all  three 
transistors  are  situated  in  the  same  region  on  the 
substrate. 

Because  of  a  resemblance  to  a  circuit  according 
to  the  invention  reference  is  made  herein  of  the 
circuit  disclosed  in  EP—  A—  0.068.884,  Figure  6. 
The  known  circuit  comprises  between  a  power 
supply  line  and  a  ground  line  a  series  connection 
of  conduction  channels  of  a  load  field  effect 
transistor  and  a  driver  field  effect  transistor.  The 
gate  electrode  of  each  transistor  is  connected  to 
an  output  of  a  respective  inverter,  fed  via  said 
lines.  The  inverters  are  driven  complementary. 
The  "high"  level  signal  transmitted  by  one  of  the 
inverters  is  more  or  less  proportional  to  the 
voltage  level  on  the  power  supply  line.  In  case  the 
voltage  level  increases,  e.g.  due  to  varying  power 
demands  elsewhere  together  with  parasitic  induc- 
tances  of  the  lines,  the  "high"  level  also 
increases.  During  switching  of  the  circuit's  logical 
state  this  gives  rise  to  larger  currents  flowing 
through  the  transistors  thereby  generating  induc- 
tive  voltage  bounces  on  the  lines.  These  voltage 
bounces  at  their  turn  may  play  havoc  among 
other  circuits  connected  to  said  lines,  thereby 
possibly  creating  other  disasters. 

In  order  to  avoid  these  effects  the  currents  are 
limited  by  providing  clamping  means,  containing 
stacks  of  diodes,  each  stack  connecting  a  gate 
electrode  to  the  ground  line.  This  stack  clamps  the 
high-level  voltage  of  the  control  signal  at  a  pre- 
determined  value.  Although  at  a  first  glance  the 
known  circuit  resembles  the  circuit  according  to 
the  invention,  the  clamping  means  have  different 
objects  in  the  different  circuits.  A  first  essential 
difference  is  that  the  known  clamping  means  are 
operative  at  a  voltage  higher  than  the  transistor's 
threshold  voltage  in  order  to  clamp  a  "high" 
signal  level,  whereas  in  the  circuit  according  to 
the  invention  the  clamping  means  clamp  the 
"low"  level  just  below  the  transistor's  threshold. 
A  second  essential  difference  is  that  in  the  known 
circuit  the  clamping  means  are  mot  switchable, 
whereas  in  the  circuit  according  to  the  invention, 
the  clamping  is  switched  towards  the  tumed-off 
transistor. 

Embodiments  of  the  invention  will  be  described 
by  way  of  example,  with  reference  to  the  drawing, 
in  which: 

Figure  1  shows  a  switching  circuit  according  to 
the  prior  art. 

Figure  2  shows  diagrammatically  a  possible 
construction  for  a  part  of  a  switching  circuit 

Description 

The  invention  relates  to  a  digital  switching 
circuit  which  comprises  first  and  second  insulated 
gate  field  effect  transistors,  of  which  conduction  5 
channels  located  between  main  electrodes  of  the 
transistors  are  connected  in  series  between  a  first 
and  a  second  supply  terminal,  the  transistors 
being  opposite-wise  controllable  by  logical  com- 
plementary  control  signals  for  rendering  one  of  10 
the  transistors  conductive  and  the  other  transistor 
non-conductive. 

Such  a  circuit  is  known  from  the  book  "Large 
Scale  Integration,  Devices,  Circuits  and  Systems", 
p.  276—277,  published  by  "John  Wiley  and  Sons  is 
Ltd.",  New  York  1981. 

The  circuit  described  in  the  said  book  com- 
prises  a  so-called  "pushpull"  output  stage  which 
comprises  two  transistors  which  are  controlled  by 
complementary  signals  D  and  D.  The  low  value  of  20 
the  signal  D  or  D  to  be  received  by  one  of  the 
transistors  is  substantially  0  V,  in  order  to  keep 
this  transistor  in  the  non-conducting  condition 
with  certainty.  If  this  transistor  has  now  to  be 
rendered  conducting,  the  potential  at  the  gate  25 
electrode  of  this  transistor  should  be  increased 
from  0  V  until  this  transistor  is  "fully"  conducting. 
This  means  that  at  each  transition  from  "low"  to 
"high"  (from  the  non-conducting  to  the  conduct- 
ing  state)  a  maximum  signal  should  be  supplied,  30 
which  results  in  an  associated  inertia  and  exces- 
sive  dissipation.  However,  it  is  possible  to  reduce 
the  voltage  sweep  from  "low"  to  "high"  by 
choosing  the  "low"  level  for  example  just  below 
the  threshold  voltage  of  the  transistor  to  be  35 
rendered  non-conducting.  However,  the  problem 
then  arises  that  while  the  potential  level  of  the 
gate  electrode  is  "low"  due  to  capacitive  coupling 
to  its  surroundings  the  potential  level  of  this  gate 
electrode  is  disturbed  (increased),  the  transistor  40 
then  becoming  conductive.  Especially  circuits  in 
which  data  signals  are  supplied  together  with 
clock  signals  and  wherein  the  gate  electrodes 
have  a  floating  potential  after  termination  of  the 
clock  signals  are  highly  sensitive  to  capacitive  45 
cross-talk,  the  more  so  if  the  data  signals  supplied 
to  the  control  inputs  are  assisted  by  means  of  the 
so-called  bootstrap  technique. 

The  invention  has  for  its  object  to  provide  a 
digital  switching  circuit  which  requires  a  smaller  50 
voltage  sweep  as  a  control  signal  and  which  is 
insensitive  to  capacitive  cross-talk. 

For  this  purpose,  a  digital  switching  circuit 
according  to  the  invention  is  characterized  in  that 
the  gate  electrodes  of  the  first  and  the  second  55 
transistor  are  connected  to  switchable  clamping 
means  which  when  operative  keep  the  gate  elec- 
trode  of  the  non-conducting  transistor  at  a  volt- 
age  level  equal  to  or  smaller  than  the  threshold 
voltage  of  the  non-conducting  transistor.  60 

A  digital  switching  circuit  according  to  an 
advantageous  embodiment  of  the  invention  may 
be  further  characterized  in  that  the  switchable 
clamping  means  comprises  switching  means  and 
a  third  insulated  gate  field  effect  transistor,  of  65 
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If  now  the  signal  S  becomes  "low"  and  the 
signal  S  becomes  "high",  if  the  clock  signal  0 
renders  the  transistors  T3  and  T4  conducting,  the 
voltage  across  the  capacitance  C2  will  have  to 
increase  from  0  V  to  a  voltage  at  which  the 
transistor  T2  is  fully  conducting.  The  transition  of 
voltage  level  from  "low"  to  "high"  at  the  capaci- 
tance  C2  is  then  larger  than  is  necessary,  how- 
ever,  and  implies  a  high  dissipation.  The  voltage 
level  across  the  capacitance  C2  needs  not  be 
lower  than  just  below  the  threshold  voltage  of  the 
transistor  T2,  however,  to  render  it  non-conduct- 
ing.  The  transition  of  the  voltage  level  from  "low" 
to  "high"  would  be  smaller  then.  However,  this 
situation  has  the  disadvantage  that  the  capaci- 
tance  C2  (if  clock  signal  0  is  again  "low")  is  not 
held  actively  at  the  adjusted  voltage.  The  gate 
electrode  GT2  and  the  signal  lead  coupled  to  it  are 
floating,  are  capacitively  coupled  to  their 
surroundings  and  are  consequently  sensitive  to 
capacitive  cross  talk. 

Fig.  2  shows  diagrammatically  a  part  20  of  a 
possible  construction  of  a  switching  circuit 
according  to  the  invention,  which  comprises  a 
third  transistor  T5.  The  third  transistor,  connected 
as  a  "diode"  and  denoted  by  T5,  is  connected  to 
the  signal  lead  which  is  connected  to  the  gate 
electrode  GT2  and  is  connected  (in  fact  indirectly) 
at  it's  other  main  electrode  to  the  supply  terminal 
1  .  The  transistor  T5,  whose  gate  electrode  GT5  is 
connected  to  a  first  main  electrode  (drain)  D 
thereof  has  a  threshold  voltage  substantially 
equal  to  or  slightly  smaller  than  that  of  the 
transistor  T2.  If  the  transistor  T2  should  be  cur- 
rent-conducting,  the  transistor  T5  will  also  be 
current-conducting.  Therefore,  with  "S"  open- 
circuit,  the  capacitance  C2  is  discharged,  which 
results  in  that  the  voltage  at  the  gate  electrodes 
GT5  and  GT2  decreases.  The  voltage  decrease 
will  continue  until  the  transistor  T5  will  become 
non-conducting,  which  means  that  then  the  volt- 
age  at  the  gate  electrodes  GT5  and  GT2  will  have 
decreased  to  the  threshold  voltage  of  the  tran- 
sistor  T5. 

The  transistor  T2  will  therefore  also  be  ren- 
dered  non-conducting.  Any  capacitive  cross-talk 
effects  on  the  gate  electrode  GT5  (and  GT2)  of  the 
transistor  T2  (and  T5),  which  give  rise  to  an 
increase  of  the  voltage  at  the  electrodes  GT2  and 
GT5,  are  immediately  eliminated  by  the  transistor 
T5  and  the  gate  voltage  at  the  electrode  GT2  of 
the  transistor  T2  is  automatically  adjusted  to  the 
highest  possible  "low"  level  (the  threshold  volt- 
age). 

A  subsequent  voltage  transition  from  "low"  to 
"high"  is  consequently  reduced  to  a  minimum.  Of 
course,  the  transistor  T5  should  be  switched  off  if 
a  "high"  signal  is  supplied  to  the  gate  electrode 
GT2  and  the  transistor  T2  has  to  be  rendered 
conducting.  The  facts  stated  above  jbout  the 
drive  of  the  transistor  T2  by  the  signal  S,  the  gate 
electrode  GT2  and  the  parasitic  capacitance  C2  of 
course  also  apply  to  the  drive  of  the  transistor  T1 
by  the  signal  S,  the  gate  electrode  GT1  and  the 
parasitic  capacitance  C1. 

according  to  the  invention. 
Figures  3a  and  3b  show  an  example  of  a 

switching  circuit  according  to  the  invention  and  a 
part  thereof,  respectively,  and 

Figure  4  shows  a  further  embodiment  of  the  5 
invention. 

The  switching  circuit  10  shown  in  Figure  1 
comprises  a  first  and  a  second  field  effect  tran- 
sistor  T1  and  T2  having  insulated  gate  electrodes 
GT1  and  GT2.  The  transistors  T1  and  T2  of  the  m 
"enhancement"  type  are  connected  in  series 
between  two  supply  voltage  terminals  1  and  2, 
whilst  an  output  terminal  3  is  connected  to  a 
junction  between  the  two  transistors  T1  and  T2. 
The  gate  electrodes  GT1  and  GT2  and  the  signal  15 
leads  connected  thereto  have,  as  is  generally 
known,  parasitic  capacitances,  which  limit  the 
switching  speed  of  tjie  switching  circuit  10.  Con- 
trol  signals  S  and  S  are  supplied  to  the  gate 
electrodes  GT1  and  GT2  via  field  effect  transistors  20 
T3  and  T4  if  a  clock  signal  <p,  which  is  supplied  to 
the  gate  electrodes  GT3  and  GT4,  has  a  "high" 
level.  The  signal  S  being  the  inverted  signal  S, 
consequently  has  a  "low"  level  if  the  sigjial  S  is 
"high",  and  conversely.  The  signals  S  and  S  satisfy  25 
the  following  requirements;  if  the  signal  Ŝ   is 
"high",  the  transistor  T1  is  fully  conducting  (S  is 
"low"  and  the  transistor  T2  is  non-conducting);  if 
the  signal  Sjs  "low",  the  transistor  T1  is  non- 
conducting  (S  is  "high"  and  the  transistor  T2  is  30 
fully  conducting).  Consequently,  always  one  of 
the  transistors  T1  and  T2  is  conducting,  whereas 
the  other  is  non-conducting.  The  requirement  that 
one  transistor  is  non-conducting  has  also  to  be 
guaranteed  if  the  supply  voltage  is  10%  above  the  35 
nominal  value  and  the  transistors  have  the  lowest 
admissible  threshold  voltage.  If  this  requirement 
is  not  satisfied,  under  these  conditions  the  output 
stage  will  conduct  DC  current  and  will  con- 
sequently  dissipate  energy.  The  requirement  that  40 
one  transistor  is  fully  conducting  has  also  to  be 
guaranteed  at  a  supply  voltage  which  is  10% 
below  the  nominal  value,  when  the  transistors 
have  the  highest  admissible  threshold  voltage. 
Otherwise,  the  output  signal  under  these  con-  45 
ditions  cannot  be  switched  in  the  desired  manner 
(switching  speed)  from  "high"  to  "low",  and 
conversely. 

If  the  clock  signal  0  is  "high",  the  transistors  T3 
and  T4  are  conducting  and,  if  the  ^ignal  S  is  50 
"high"  (and  consequently  the  signal  S  is  "low"), 
the  capacitance  C1  will  be  charged  to  the  level  of 
the  signal  S  (and  C2  will  consequently  be  dis- 
charged  to  the  "low"  level  of  S).  In  this  situation, 
the  transistor  T1  will  be  conducting  and  the  55 
transistor  T2  will  be  non-conducting.  The  above 
situation  is  maintained  if  the  clock  signal  0 
changes  from  "high"  to  "low"  as  a  result  of  which 
the  transistors  T3  and  T4  will  become  non-con- 
ducting  and  the  capacitances  C1  and  C2  remain  in  60 
the  charged  condition  described  above.  If  the 
voltage  across  the  capacitance  C2  (=  the  voltage 
difference  between  the  terminal  1  and  the  gate 
electrode  GT1  )  is  equal  to  zero  V,  the  transistor  T2 
will  certainly  be  cut  off.  65 
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the  transistors  T3  arid  T4  will  be  conducting  and 
the  signals  S  and  S  will  determine  the  voltage 
level  at  the  gate  electrodes  GT1  and  GT2.  If  S  is 
"high"  (S  is  "low"),  the  transistors  T13  and  T17 

5  will  be  conducting  and  the  transistors  T14  and 
T18  will  be  non-conducting.  Since  the  transistors 
T13  and  T3  are  conducting  and  the  transistor  T18 
is  non-conducting,  a  "high"  voltage  level  will  be 
at  the  gate  electrode  GT1  and  the  transistor  T1 

10  will  be  conducting.  The  gate  electrode  GT2  of  the 
transistor  T2  obtains  a  "low"  voltage  level 
because  the  transistor  T14  is  non-conducting  and 
the  transistors  T17  and  T5  will  be  conducting  until 
the  voltage  present  at  the  gate  electrode  GT2  and 

15  across  parasitic  capacitances  has  decreased  to 
the  threshold  voltage  of  the  transistor  T5.  The 
threshold  voltage  of  T2  is  equal  to  or.  slightly 
larger  than  the  threshold  voltage  of  the  transistor 
T5  so  that  the  transistor  T2  is  also  non-conduct- 

20  ing.  This  situation  is  maintained  if  the  clock  signal 
0  becomes  "low"  and  remains  so.  _  If  the  signal  S  obtains  a  "low"  level  (S  con- 
sequently  becomes  "high"),  the  transistors  T14 
and  T18  will  become  conducting.  Since  the  tran- 

25  sistor  T3  is  non-conducting  (0  is  "low"),  the 
voltage  at  the  gate  electrode  GT1  will  decrease 
because  the  charge  present  there  (and  in  the 
parasitic  capacitances)  leaks  away  via  the  tran- 
sistors  T18  and  T5  until  the  threshold  voltage  of 

30  T5  is  reached  and  this  transistor  becomes  non- 
conducting.  At  that  instant,  the  threshold  voltage 
of  the  transistor  T1  is  also  reached  so  that  both 
the  transistor  T1  and  the  transistor  T2  become 
non-conducting  (the  output  of  the  circuit  has  now 

35  a  high  impedance). 
If  in  the  above  situation  the  clock  signal  0 

becomes  "high",  the  gate  electrode  GT2  will 
obtain  a  "high"  voltage  level  via  the  transistors 
T14  and  T4  (transistor  T17  is  non-conducting 

40  because  S  is  "low").  The  transistor  T2  will  now  be 
conducting  and  the  transistor  T1  will  remain  non- 
conducting. 

Figure  3a  shows  an  example  of  a  switching 
circuit  30  according  to  the  invention,  which  com- 
prises  the  third  transistor  T5  and  switching  means 
T6  and  T7.  The  transistor  T5,  connected  as  a 
"diode",  is  connected  via  two  cross-coupled  tran- 
sistors  T6  and  T7  to  the  gate  electrodes  GT1  and 
GT2.  On  the  assumption  that  the  signal  "S"  is 
"high"  and  the  signal  "S"  is  "low",  the  transistor 
T7,  whose  gate  electrode  GT7  is  connected  to  the 
gate  electrode  GT1,  will  invariably  be  in  the 
conductive  state,  as  a  result  of  which  the  voltage 
across  the  capacitance  C2  is  held  via  the  transistor 
T7  and  through  the  transistor  T5  just  at  the 
threshold  voltage  of  the  transistor  T2.  The  gate 
electrode  GT6  is  connected  to  the  gate  electrode 
GT2  carrying  a  "low"  signal  level  so  that  the 
transistor  T6,  which  is  connected  via  a  main 
electrode  D  to  the  gate  electrode  GT1  which 
carries  a  "high"  voltage  level,  is  fully  cut  off.  The 
capacitance  C1  is  therefore  not  discharged.  _  If  the  signal  S  is  "low"_and  the  signal  S  is 
"high",  the  signals  S  and  S  will  be  supplied,  as 
soon  as  the  clock  signal  0  becomes  "high",  to  the 
capacitances  C1  and  C2  and  to  the  gate  electrodes 
GT1  and  GT2  so  that  the  capacitance  C1  is 
discharged  and  the  capacitance  C2  is  charged. 
The  discharge  path  constituted  by  the  transistors 
T7  and  T5  willcause  a  part  of  the  current  supplied 
by  the  signal  S  to  flow  away.  If  this  is  found  to  be 
annoying,  the  discharge  path  via  the  transistor  T7 
(or  T6)  and  T5  to  the  supply  terminal  1  can  be 
interrupted.  A  buffer  transistor  T50  can  be  con- 
nected  for  this  purpose  between  the  transistor  T5 
and  the  supply  terminal  1,  as  is  shown  in  Figure 
3b,  and  receives  at  its  gate  electrode  GT50  the 
inverted  clock  signal  0  .  Consequently,  the  buffer 
transistor  T50  will  be  rendered  non-conducting  if 
the  signal  0  is  "low"  (the  clock  signal  0  is  then 
"high").  Therefore,  the  aforementioned  discharge 
path  (see  Figure  3a)  via  the  transistor  T6  (or  T7) 
and  T5  is  interrupted  if  the  clock  signal  0  is  "high" 
and  the  capacitances  C1  and  C2  are  charged  and 
discharged,  respectively,  or  conversely.  As  soon 
as  the  potential  at  the  gate  electrode  GT2 
becomes  higher  than  that  at  the  gate  electrode 
GT1,  the  cross-coupled  circuit  arrangement  of 
transistors  T6  and  T7  will  "change  over".  The 
transistor  T6  will  become  conducting  and  the 
transistor  T7  will  become  non-conducting,  which 
ultimately  results  in  that  the  capacitance  C1  will 
be  discharged  to  the  threshold  voltage  of  the 
transistor  T5  (which  is  identical  to  the  transistor 
T1  to  the  greatest  possible  extent),  as  a  result  of 
which  the  transistor  T5  will  become  non-conduct- 
ing  and  the  capacitance  C2_will  be  charged  to  the 
"high"  level  of  the  signal  S  so  that  the  transistor 
T2  will  become  conducting.  If  now  the  clock  signal 
0  becomes  "low"  the  inverter  circuit  30  will 
(continuously)  be  in  a  stable  condition. 

Figure  4  shows  a  further  embodiment  of  the 
invention  in  thejform  of  a  circuit  40.  The  control 
signals  S  and  S  are  supplied  to  the  gate  elec- 
trodes  of  the  transistors  T13  and  T17  and  to  the 
gate  electrodes  of  the  transistors  T14  and  T18, 
respectively.  If  the  clock  signal  0  becomes  "high", 

Claims 

1.  A  digital  switching  circuit  which  comprises 
first  (T,)  and  second  (T2)  insulated  gate  field  effect 
transistors,  of  which  conduction  channels  located 
between  main  electrodes  of  the  transistors  are 
connected  in  series  between  a  first  (1)  and  a 
second  (2)  supply  terminal,  the  transistors  being 
opposite-wise  controllable  Joy  logical  comple- 
mentary  control  signals  (S,  S)  for  rendering  one 
of  the  transistors  conductive  and  the  other  tran- 
sistor  non-conductive,  characterized  in  that  the 
gate  electrodes  of  the  first  and  the  second  tran- 
sistor  are  connected  to  switchable  clamping 
means  (T5,  T6,  T7)  which  when  operative,  keep  the 
gate  electrode  of  the  non-conducting  transistor  at 
a  voltage  level  equal  to  or  lower  than  the 
threshold  voltage  of  the  non-conducting  tran- 
sistor. 

2.  A  digital  switching  circuit  as  claimed  in  Claim 
1,  characterized  in  that  the  switchable  clamping 
means  comprises  switching  means  and  a  third 
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ren  Transistor  in  den  gesperrten  Zustand  zu  ver- 
setzen,  dadurch  gekennzeichnet,  dalS  die  Gate- 
Elektroden  des  ersten  und  des  zweiten  Transi- 
stors  an  umschaltbare  Klemm-Mittel  (T5,  T6,  T7) 

5  angeschlossen  sind,  die  im  Betrieb  die  Gate- 
Elektrode  des  gesperrten  Transistors  auf  einem 
Pegel  gleich  oder  unter  der  Schwellenspannung 
des  gesperrten  Transistors  halt. 

2.  Digitaler  Umschaltkreis  nach  Anspruch  1, 
10  dadurch  gekennzeichnet,  dalS  das  umschaltbare 

Klemm-Mittel  Umschaltmittel  und  einen  dritten 
Isolierschicht-Feldeffekttransistor  (T5)  enthalt, 
dessen  erste  Hauptelektrode  an  eine  Speise- 
klemme,  und  eine  zweite  Hauptelektrode  an  seine 

15  Gate-Elektrode  und  uber  die  Umschaltmittel  (T6, 
T7)  an  die  Gate-Elektrode  des  gesperrten  Transi- 
stors  angeschlossen  sind. 

3.  Digitaler  Umschaitkreis  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dalS  das  umschaltbare 

20  Klemm-Mittel  einen  vierten  (T6)  und  einen  funften 
(T7)  Isolierschicht-Feldeffekttransistor  enthalt,  die 
quergekoppelt  sind  und  wobei  ein  Ubergang 
einer  Gate-Elektrode  des  funften  Transistors  und 
eine  Hauptelektrode  des  vierten  Transistors  mit 

25  der  Gate-Elektrode  des  ersten  Transistors  verbun- 
den  ist,  wahrend  ein  Ubergang  einer  Gate-Elek- 
trode  des  vierten  Transistors  und  eine  Hauptelek- 
trode  des  funften  Transistors  mit  der  Gate-Elek- 
trode  des  zweiten  Transistors  verbunden  ist,  und 

30  daS  ein  Obergang  der  weiteren  Hauptelektroden 
der  vierten  und  funften  Transistoren  mit  der 
zweiten  Hauptelektrode  des  dritten  Transistors 
verbunden  ist. 

4.  Digitaler  Umschaltkreis  nach  Anspruch  2, 
35  dadurch  gekennzeichnet,  daft  das  umschaltbare 

Klemm-Mittel  einen  vierten  (T17)  und  einen  funf- 
ten  (T18)  Isolierschicht-Feldeffekttransistor  ent- 
halt,  deren  Stromkanale  zwischen  dem  dritten 
Transistor  und  der  Gate-Elektrode  des  zweiten 

40  bzw.  des  ersten  Transistors  angeschlossen  sind, 
wobei  die  Gate-Elektroden  des  zweiten  und  des 
ersten  Transistors  mit  einer  der  Speiseklemmen 
uber  einen  sechsten  (T14)  bzw.  einen  siebten 
(T13)  Isolierschicht-Feldeffekttransistoren  verbun- 

45  den  sind,  wobei  die  funften  und  sechsten  Transi- 
storen  durch  eines  der  Steuersignale  gesteuert 
werden,  wobei  die  vierten  und  siebten  Transisto- 
ren  durch  das  andere  Steuersignal  gesteuert 
werden. 

so  5.  Digitaler  Umschaltkreis  nach  Anspruch  2,  3 
oder  4,  dadurch  gekennzeichnet,  daB  die  Schwei- 
lenspannung  des  dritten  Transistors  niedriger 
oder  gleich  den  Schwellenspannungen  des  ersten 
und  des  zweiten  Transistors  ist. 

55  6.  Digitaler  Umschaltkreis  nach  Anspruch  2,  3,  4 
oder  5,  dadurch  gekennzeichnet,  daft  der  erste, 
der  zweite  und  der  dritte  Transistor  ganz  nahe 
beieinander  auf  einem  Substrat  gebildet  sind. 

7.  Digitaler  Umschaltkreis  nach  einem  oder 
60  mehreren  der  vorangehenden  Anspruche, 

dadurch  gekennzeichnet,  dalS  das  umschaltbare 
Klemm-Mittel  fiber  einen  Puffertransistor  (T50)  an 
eine  Speiseklemme  angeschlossen  ist,  wobei  die- 
ser  Puffertransistor  ein  weiteres  Steuersignal 

65  empfangt,  das  den  Puffertransistor  in  den 

insulated  gate  field  effect  transistor  (T5),  of  which 
third  transistor  a  first  main  electrode  is  connected 
to  a  supply  terminal  and  a  second  main  electrode 
is  connected  to  its  gate  electrode  and  via  the 
switching  means  (T6,  T7)  to  the  gate  electrode  of 
the  non-conducting  transistor. 

3.  A  digital  switching  circuit  as  claimed  in  Claim 
2,  characterized  in  that  the  switching  means 
comprises  a  fourth  (T6)  and  a  fifth  (T7)  insulated 
gate  field  effect  transistor  which  are  cross- 
coupled  and  of  which  a  junction  of  a  gate  elec- 
trode  of  the  fifth  transistor  and  a  main  electrode 
of  the  fourth  transistor  is  connected  to  the  gate 
electrode  of  the  first  transistor,  while  a  junction  of 
a  gate  electrode  of  the  fourth  transistor  and  a 
main  electrode  of  the  fifth  transistor  is  connected 
to  the  gate  electrode  of  the  second  transistor  and 
in  that  a  junction  of  the  further  main  electrodes  of 
the  fourth  and  the  fifth  transistor  is  connected  to 
the  second  main  electrode  of  the  third  transistors. 

4.  A  digital  switching  circuit  as  claimed  in  Claim 
2,  characterized  in  that  the  switching  means 
comprises  a  fourth  (T17)  and  a  fifth  (T18)  insulated 
gate  field  effect  transistor,  conducting  channels 
thereof  being  connected  between  the  third  tran- 
sistor  and  the  gate  electrode  of  the  second  and 
the  first  transistor,  respectively,  whereby  the  gate 
electrodes  of  the  second  and  the  first  transistor 
are  coupled  to  one  of  the  supply  terminals  via  a 
sixth  (T14)  and  a  seventh  (T13)  insulated  gate  field 
effect  transistor,  respectively,  the  fifth  and  the 
sixth  transistors  being  controlled  by  one  of  said 
control  signals,  the  fourth  and  the  seventh  tran- 
sistors  being  controlled  by  the  other  control 
signal. 

5.  A  digital  switching  circuit  as  claimed  in  Claim 
2,  3  or  4,  characterized  in  that  the  third  transistor 
has  a  threshold  voltage  which  is  lower  than  or 
equal  to  the  threshold  voltages  of  the  first  and  of 
the  second  transistor. 

6.  A  digital  switching  circuit  as  claimed  in  Claim 
2,  3,  4  or  5,  characterized  in  that  the  first,  the 
second  and  the  third  transistor  are  formed  on  a 
substrate  very  close  to  each  other. 

7.  A  digital  switching  circuit  as  claimed  in  any 
one  of  the  preceding  Claims,  characterized  in  that 
the  switchable  clamping  means  is  connected  to  a 
supply  terminal  via  a  buffer  transistor  (T50),  which 
buffer  transistor  receives  a  further  control  signal 
which  renders  the  buffer  transistor  non-conduct- 
ing  when  a  variation  in  the  control  signals  is 
supplied  to  the  gate  electrodes  of  the  first  and  the 
second  transistor. 

Patentanspriiche 

1.  Digitaler  Umschaitkreis  mit  ersten  (T1)  und 
zweiten  (T2)  Isolierschicht-Feldeffekttransistoren, 
deren  zwischen  Hauptelektroden  der  Transistoren 
angeordnete  Stromkanale  zwischen  einer  ersten 
(1)  und  einer  zweiten  (2)  Speiseklemme  in  Reihe 
geschaltet  sind,  wobei  die  Transistoren  _durch 
logische  komplementare  Steuersignale  (S,  S)  ent- 
gegengesetzt  steuerbar  sind,  um  einen  der  Tran- 
sistoren  in  den  leitenden  Zustand  und  den  ande- 
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quatrieme  transistor  et  d'une  electrode  principale 
du  cinquieme  transistor  est  connectee  a  la  grille 
du  deuxieme  transistor  et  en  ce  qu'une  jonction 
des  autres  electrodes  principales  du  quatrieme  et 
du  cinquieme  transistor  est  connectee  a  la 
deuxieme  electrode  principale  du  troisieme  trans- 
istor. 

4.  Circuit  de  commutation  numerique  suivant  la 
revendication  2,  caracterise  en  ce  que  les  moyens 
de  commutation  comprennent  un  quatrieme 
(T17)  et  un  cinquieme  (T18)  transistor  a  effet  de 
champ  a  grille  isolee,  des  canaux  conducteurs  de 
ces  transistors  etant  connectes  entre  le  troisieme 
transistor  et  la  grille  du  deuxieme  et  du  premier 
transistor,  respectivement,  les  grilles  du 
deuxieme  et  du  premier  transistor  etant  couplees 
a  une  des  bornes  d'alimentation  par  I'interme- 
diaire  d'un  sixieme  (T14)  et  d'un  septieme  (T13) 
transistor  a  effet  de  champ  a  grille  isolee,  respec- 
tivement,  le  cinquieme  et  le  sixieme  transistor 
etant  commandes  par  un  des  signaux  de  com- 
mande,  le  quatrieme  et  le  septieme  transistor 
etant  commandes  par  I'autre  signal  de  com- 
mande. 

5.  Circuit  de  commutation  numerique  suivant  la 
revendication  2,  3  ou  4,  caracterise  en  ce  que  le 
troisieme  transistor  possede  une  tension  de  seuil 
qui  est  inferieure  ou  egale  aux  tensions  de  seuil 
du  premier  et  du  deuxieme  transistor. 

6.  Circuit  de  commutation  numerique  suivant  la 
revendication  2,  3,  4  ou  5,  caracterise  en  ce  que  le 
premier,  le  deuxieme  et  le  troisieme  transistor 
sont  formes  sur  un  substrat  a  proximite  imme- 
diate  I'un  de  I'autre. 

7.  Circuit  de  commutation  numerique  suivant 
Tune  quelconque  des  revendications  prece- 
dentes,  caracterise  en  ce  que  les  moyens  de 
verrouillage  commutables  sont  connectes  a  une 
borne  d'alimentation  par  I'intermediaire  d'un 
transistor  tampon  (T50),  ce  transistor  tampon 
recevant  un  autre  signal  de  commande  qui  rend  le 
transistor  tampon  non  conducteur  lorsqu'une 
variation  des  signaux  de  commande  est  foumie 
aux  grilles  du  premier  et  du  deuxieme  transistor. 

gesperrten  Zustand  versetzt,  wenn  eine  Anderung 
in  den  Steuersignalen  an  die  Gate-Elektroden  des 
ersten  und  des  zweiten  Transistors  gelegt  wird. 

Revendications 

1.  Un  circuit  de  commutation  numerique  qui 
comprend  un  premier  (T1)  et  un  second  (T2) 
transistor  a  effet  de  champ  a  grille  isolee,  dont 
des  canaux  de  conduction  situes  entre  des  elec- 
trodes  principales  des  transistors  sont  connectes 
en  serie  entre  une  premiere  (1  )  et  une  seconde  (2) 
borne  d'alimentation,  les  transistors  pouvant  etre 
commandes  en  opposition  par  des  signaux  de 
commande  compiementaires  logiques  (S,  S)  pour 
rendre  I'un  des  transistors  conducteur  et  I'autre 
transistor,  non  conducteur,  caracterise  en  ce  que 
les  grilles  du  premier  et  du  second  transistor  sont 
connecters  a  des  moyens  de  verrouillage  com- 
mutables  (T5,  T6,  T7)  qui,  lorsqu'ils  sont  actifs, 
maintiennent  la  grille  du  transistor  non  conduc- 
teur  a  un  niveau  de  tension  egal  ou  inferieur  a 
ceiui  de  la  tension  de  seuil  du  transistor  non 
conducteur. 

2.  Circuit  de  commutation  numerique  suivant  la 
revendication  1,  caracterise  en  ce  que  les  moyens 
de  verrouillage  commutables  comprennent  un 
moyen  de  commutation  et  un  troisieme  transistor 
a  effet  de  champ  a  grille  isolee  (T5),  une  premiere 
electrode  principale  de  ce  troisieme  transistor 
etant  connectee  a  une  borne  d'alimentation  et 
une  deuxieme  electrode  principale  etant  connec- 
tee  a  sa  grille  et,  par  I'intermediaire  des  moyens 
de  commutation  (T6,  T7),  a  la  grille  du  transistor 
non  conducteur. 

3.  Circuit  de  commutation  numerique  suivant  la 
revendication  2,  caracterise  en  ce  que  les  moyens 
de  commutation  comprennent  un  quatrieme  (T6) 
et  un  cinquieme  (T7)  transistor  a  effet  de  champ  a 
grille  isolee  qui  sont  couples  en  croix  et  en  ce 
qu'une  jonction  d'une  grille  du  cinquieme  transis- 
tor  et  d'une  electrode  principale  du  quatrieme 
transistor  est  connectee  a  la  grille  du  premier 
transistor,  tandis  qu'une  jonction  d'une  grille  du 
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