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Description 

FIELD  OF  THE  INVENTION 

This  invention  relates  to  a  booster  circuit,  and 
more  particularly  to,  a  booster  circuit  operating  with 
a  high  speed  to  provide  a  high  voltage. 

BACKGROUND  OF  THE  INVENTION 

One  type  of  a  conventional  booster  circuit  is 
shown  in  Fig.  1,  and  comprises  first  and  second  N 
channel  MOS-FETs  (called  "Nn"  and  "N12" 
hereinafter),  an  inverter  INi  1  ,  and  a  capacitance 
element  C.  The  MOS-FET  Ni  has  a  drain  con- 
nected  to  an  output  terminal  OUT,  a  gate  con- 
nected  to  a  first  signal  terminal  Ti  1  ,  and  a  source 
connected  to  a  first  power  supply  voltage  of  a 
ground  potential  GND.  The  MOS-FET  N2  has  a 
gate  connected  through  the  inverter  INi  1  to  the  first 
signal  terminal  Ti  1  ,  a  drain  connected  to  a  second 
power  supply  terminal  of  a  voltage  Vcc  and  a 
source  connected  to  the  output  terminal  OUT.  The 
capacitance  element  C  is  connected  at  one  termi- 
nal  to  a  second  signal  terminal  T12  and  at  the  other 
terminal  to  the  output  terminal  OUT. 

In  operation,  when  a  first  signal  of  "high"  is 
applied  to  the  first  signal  terminal  Ti  1  ,  the  Ni  1  is 
"on"  (conductive),  while  the  N12  is  "off"  (non- 
conductive),  so  that  an  output  signal  V0ut  of  "low" 
is  obtained  at  the  output  terminal  OUT,  as  shown  in 
Fig.  2.  Next,  when  the  first  signal  becomes  "low", 
the  Nn  is  turned  off,  while  the  Ni2  is  turned  on,  so 
that  the  output  signal  V0ut  of  "Vcc-VTN"  is  obtained 
at  the  output  terminal,  as  shown  in  Fig.  2.  The 
voltage  "VTN"  is  a  threshold  voltage  of  an  N  chan- 
nel  MOS-FET.  When  the  second  signal  becomes 
"high",  the  output  signal  V0ut  is  increased  at  the 
output  terminal  OUT  to  "2Vcc-VTN"  due  to  the 
presence  of  the  capacitance  element  C. 

In  the  conventional  booster  circuit,  the  Ni2  and 
the  capacitance  element  C  may  be  replaced  by 
third  to  fifth  N  channel  MOS-FETs  (called  "N13", 
"N14"  and  N15"  hereinafter)  and  first  and  second 
capacitance  elements  Cn  and  Ci2,  as  shown  in 
Fig.  3.  The  MOS-FET  N13  has  a  gate  connected  to 
the  inverter  INi  1  which  is  connected  to  the  first 
signal  terminal  Ti  1  ,  a  drain  connected  to  the  sec- 
ond  power  supply  terminal  of  the  voltage  Vcc,  and 
a  source  connected  to  a  first  connecting  point  11 
for  connecting  a  drain  and  a  gate  of  the  N14  and 
the  first  capacitance  element  C1  1  .  The  source  of 
N14  is  connected  to  a  second  connecting  point  12 
for  connecting  a  drain  and  a  gate  of  the  N15  and 
the  second  capacitance  element  Ci2,  and  the 
source  of  N15  is  connected  to  the  output  terminal 
OUT.  In  addition,  the  first  capacitance  element  C1  1 
is  connected  at  one  terminal  to  a  first  clock  signal 

terminal  4>,  and  the  second  capacitance  element 
Ci2  is  connected  at  one  terminal  to  a  second  clock 
signal  terminal  <f>  .  Consequently,  the  third  to  fifth  N 
channel  MOS-FETs  (N13  to  N15),  and  the  first  and 

5  second  capacitance  elements  Cn  and  Ci2  thus 
connected  provide  a  charge  pump  circuit.  A  clock 
signal  applied  to  the  second  clock  signal  terminal  <f> 
is  an  inverted  signal  of  a  clock  signal  applied  to  the 
first  clock  signal  terminal  <£. 

10  In  operation,  a  voltage  of  the  first  connecting 
point  11  is  charged  up  to  "Vcc-VTN"  by  the  N13, 
and  this  voltage  is  pushed  up  to  "2Vcc-VTN"  by  the 
first  capacitance  element  C1  1  .  The  pushed-up  volt- 
age  of  "2Vcc-VTN"  is  charged  up  to  "2Vcc-2VTN"  at 

15  the  second  connecting  point  12  by  the  N14.  This 
charge-up  voltage  of  "2Vcc-2VTN"  is  further  pushed 
up  to  "3Vcc-2VTN"  by  the  second  capacitance  ele- 
ment  Ci2,  and  this  voltage  of  "3Vcc-2VTN"  is 
charged  up  to  "3Vcc-3VTN"  at  the  output  terminal 

20  OUT  by  the  Ni  5. 
In  the  second  conventional  booster  circuit,  the 

charge  pump  circuit  includes  a  two-stage  structure 
consisting  of  the  N14  and  the  first  capacitance 
element  Cn,  and  the  N15  and  the  second  capaci- 

25  tance  element  Ci2.  As  understood  from  the  above, 
if  the  charge  pump  circuit  includes  an  N-stage 
structure,  where  N  is  an  integer,  a  voltage  is  in- 
creased  to  (N  +  1  )•  (Vcc-VTN). 

However,  the  first  type  of  the  conventional 
30  booster  circuit  has  a  disadvantage  in  that  the  maxi- 

mum  voltage  is  limited  to  a  voltage  of  "2Vcc-VTN" 
at  the  output  terminal  OUT,  because  the  charge-up 
voltage  of  the  Ni2  is  limited  to  a  voltage  of  "Vcc- 
VTN",  although  a  voltage  of  the  output  terminal  is 

35  increased  simultaneously,  when  the  signal  of  the 
second  signal  terminal  T12  becomes  "high". 

On  the  other  hand,  the  second  type  of  the 
conventional  booster  circuit  can  boost  the  output 
terminal  OUT  up  to  a  voltage  twice  or  more  as 

40  large  as  Vcc.  However,  this  circuit  has  a  disadvan- 
tage  in  that  it  takes  a  considerable  time  to  obtain  a 
predetermined  voltage  at  the  output  teminal  OUT, 
because  the  clock  signals  <f>  and  <f>  has  to  be 
employed.  For  instance,  where  a  period  of  the 

45  clock  signals  is  1  usee,  it  takes  10  usee  equivalent 
to  ten  periods  of  the  clock  signals  to  provide  the 
predetermined  voltage  at  the  output  terminal  OUT. 
Increasing  the  number  of  stages  in  the  charge 
pump  circuit  to  make  an  output  voltage  higher 

50  makes  the  time  longer  proportionally. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  an  object  of  this  invention  to 
55  provide  a  booster  circuit  operating  with  a  high 

speed  in  providing  a  predetermined  voltage. 
It  is  a  further  object  of  this  invention  to  provide 

a  booster  circuit  in  which  a  high  output  voltage  is 
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obtained. 
According  to  this  invention,  a  booster  circuit, 

comprises  a  first  field  effect  transistor  having  a 
gate  connected  to  a  first  signal  terminal  supplied 
with  a  first  signal  and  a  source-drain  path  con- 
nected  between  an  output  terminal  and  a  first  pow- 
er  supply,  a  second  field  effect  transistor  having  a 
gate  connected  to  a  first  node  and  a  source-drain 
path  connected  between  said  output  terminal  and  a 
second  node,  the  second  node  being  supplied  with 
an  inverted  signal  of  the  first  signal,  a  third  field 
effect  transistor  having  a  gate  connected  to  a  sec- 
ond  power  supply  and  a  source-drain  path  con- 
nected  between  a  second  signal  terminal  and  the 
first  node,  the  second  signal  terminal  being  sup- 
plied  with  a  second  signal  that  is  a  delayed  version 
of  the  first  signal,  and  a  capacitance  element  con- 
nected  between  a  third  node  and  the  output  termi- 
nal,  the  third  node  being  supplied  with  a  signal 
being  inverted  relative  to  the  second  signal. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

This  invention  will  be  described  in  more  detail 
in  conjunction  with  appended  drawings,  wherein: 

Fig.  1  is  a  circuitry  diagram  showing  the  first 
type  of  the  conventional  booster  circuit, 
Fig.  2  is  a  timing  chart  showing  operation  in  the 
first  type  of  the  conventional  booster  circuit, 
Fig.  3  is  a  circuitry  diagram  showing  the  second 
type  of  the  conventional  booster  circuit, 
Fig.  4  is  a  circuitry  diagram  showing  a  booster 
circuit  in  a  first  preferred  embodiment  according 
to  the  invention, 
Fig.  5  is  a  timing  chart  showing  operation  in  the 
first  preferred  embodiment,  and 
Fig.  6  to  8  are  circuitry  diagrams  showing  boost- 
er  circuits  in  second  to  fourth  preferred  embodi- 
ments  according  to  the  invention,  respectively. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

A  booster  circuit  in  the  first  preferred  embodi- 
ment  according  to  the  invention  will  be  explained  in 
Fig.  4,  wherein  it  comprises  first  to  third  N  channel 
MOS-FETs  Ni,  N2  and  N3,  first  and  second  invert- 
ers  INi  and  IN2,  and  a  capacitance  element  C.  In 
the  booster  circuit,  the  Ni  is  connected  at  a  drain 
to  an  output  terminal  OUT,  at  a  gate  to  a  first  signal 
terminal  Ti  ,  and  at  a  source  to  a  first  power  supply 
of  a  ground  potential  GND,  the  N2  is  connected  at 
a  drain  through  the  first  inverter  INi  to  the  first 
signal  terminal  Ti  and  at  a  source  to  the  output 
terminal  OUT,  the  N3  is  connected  at  a  drain  to  a 
second  signal  terminal  T2,  at  a  source  to  a  gate  of 
the  N2  to  provide  a  connecting  point  1,  and  at  a 
gate  to  a  second  power  supply  of  a  voltage  Vcc, 

and  the  capacitance  element  C  is  connected  at  one 
terminal  through  the  second  inverter  IN2  to  the 
second  signal  terminal  T2,  and  at  the  other  terminal 
to  the  output  terminal  OUT.  The  MOS-FET  N2  has 

5  a  parasitic  capacitance  CGd  between  the  drain  and 
gate  thereof  and  another  parasitic  capacitance  CGs 
between  the  source  and  gate  thereof.  Each  of  the 
inverters  INi  and  IN2  receives  Vcc  and  GND  as 
operating  voltages  and  thus  "high"  and  "low"  out- 

io  puts  thereof  are  substantially  equal  to  levels  of  Vcc 
and  GND,  respectively. 

Operation  of  this  booster  circuit  will  be  ex- 
plained  in  conjunction  with  Fig.  5.  When  the  signals 
at  the  first  and  second  signal  terminals  Ti  and  T2 

is  are  "high",  the  Ni  is  "on"  (conductive),  so  that  a 
voltage  V0ut  at  the  output  terminal  OUT  is  the 
ground  potential.  At  this  time,  the  connecting  point 
1  is  charged  up  to  a  level  of  "Vcc-VTN"  by  the  N3. 
VTN  represents  threshold  voltages  of  the  MOS- 

20  FETs  Ni,  N2  and  N3.  When  the  signal  at  the  first 
signal  terminal  Ti  becomes  "low",  the  Ni  is  turned 
off  and  the  inverter  INi  provides  an  output  of 
"high".  Consequently,  the  voltage  at  the  connecting 
point  1  is  boosted  up  to  the  level  of  "2Vcc-VT"  by 

25  the  parasitic  capacitance  CGd-  The  MOS-FET  N3  is 
reverse-biased  to  be  in  off  state.  Since  the  voltage 
at  the  point  1  is  greater  than  a  level  of  "Vcc  +  VTN", 
the  output  terminal  OUT  is  charged  up  to  a  level  of 
"Vcc"  independently  of  the  threshold  value  "VTN". 

30  The  capacitor  C  is  also  charged  up  to  Vcc. 
Then,  the  signal  at  the  second  signal  terminal 

T2  is  inverted  to  "low",  so  that  the  N3  is  turned  on 
to  discharge  the  connecting  point  1  to  GND.  The 
N2is  thereby  turned  off.  On  the  other  hand,  the 

35  inverter  IN2  outputs  "high"  (Vcc)  ,  so  that  the 
output  voltage  V0ut  is  boosted  from  "Vcc"  to 
"2vcc"  by  the  capacitance  element  C.  A  time  pe- 
riod  ti2,  during  which  the  signals  at  the  first  and 
second  signal  terminals  Ti  and  T2  are  in  the  low 

40  and  high  levels,  respectively,  is  required  to  in- 
crease  the  output  voltage  from  the  ground  potential 
GND  to  the  second  power  supply  voltage  Vcc.  This 
time  period  ti2  can  be  as  short  as  10  to  20  n  sec, 
however.  As  understood  from  this  explanation,  the 

45  voltage  V0ut  is  boosted  to  the  level  of  "2Vcc"  in  a 
very  short  time  period  of  10  to  20  n  sec  after  the 
low  state  of  the  signal  applied  to  the  first  signal 
terminal  Ti  . 

When  the  signal  at  the  first  signal  terminal  Ti 
50  is  returned  to  "high"  level,  the  Ni  is  turned  on  to 

change  the  output  voltage  V0ut  to  the  ground  po- 
tential.  When  the  signal  at  the  second  signal  termi- 
nal  T2  is  thereafter  changed  to  the  high  level,  the 
connecting  point  1  is  charged  again  up  to  a  level  of 

55  "Vcc-VTN"  by  the  N3.  The  inverter  IN2  produces 
the  low  output.  In  this  state,  the  output  voltage  V0ut 
is  lowered  to  a  level  less  than  the  ground  potential 
for  the  presence  of  the  capacitance  element  C.  The 

3 
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lowered  voltage  is  represented  by  "Vus"  in  Fig.  5 
and  is  defined  as  follows,  because  the  Ni  is  turned 
on  for  this  period. 

Vus  =  Vcc  x  Zi  /  (Zi  +  Zc), 

where  Zi  is  an  impedance  of  the  Ni  ,  and  Zc  is 
that  of  the  capacitance  element  C. 

By  setting  a  relation  between  values  of  Zi  and 
Zc  to  be  "Zi<kZc"  in  the  above  equation,  the 
lowered  voltage  Vus  can  be  suppressed  as  small 
as  expected.  Thus,  the  booster  circuit  of  Fig.  1  can 
boost  the  output  terminal  OUT(V0ut)  up  to  the  level 
of  2Vcc  at  a  high  speed  without  employing  clock 
signals  (<£)  shown  in  Fig.  3. 

Fig.  6  shows  a  booster  circuit  in  the  second 
preferred  embodiment,  wherein  like  parts  are  in- 
dicated  by  like  reference  numerals  and  symbols  as 
used  in  Fig.  4  to  omit  further  discription  thereof.  In 
this  embodiment,  a  delay  circuit  20  is  provided 
between  the  first  and  second  signal  terminals  Ti 
and  T2. 

If  it  is  designed  that  the  delay  circuit  20  has  a 
delay  time  equal  to  the  time  ti2  as  shown  in  Fig.  5, 
the  same  operation  as  in  the  first,  preferred  em- 
bodiment  is  carried  out  in  the  second  preferred 
embodiment.  Even  more,  it  provides  an  additional 
advantage  in  that  the  second  signal  is  not  neces- 
sary  to  be  applied  to  the  second  input  terminal  T2. 

Fig.  7  shows  a  booster  circuit  in  the  third 
preferred  embodiment,  wherein  like  parts  are  in- 
dicated  by  like  reference  numerals  and  symbols  as 
used  in  Fig.  4.  A  NOR  circuit  NOR  1  is  provided  in 
place  of  the  second  inverter  IN2  which  is  con- 
nected  at  a  first  input  terminal  to  the  first  signal 
terminal  Ti  ,  at  a  second  input  terminal  to  the  drain 
of  the  N3  and  the  second  signal  terminal  T2,  and  at 
an  output  terminal  to  the  capacitance  element  C. 

The  operation  of  this  booster  circuit  is  the 
same  as  that  of  the  circuit  of  Fig.4,  until  the  voltage 
at  the  output  terminal  OUT  is  boosted  up  to  2Vcc. 
When  the  signal  at  the  first  signal  terminal  Ti  is 
changed  to  "high",  the  Ni  is  turned  on  to  dis- 
charge  the  output  terminal  OUT.  Simultaneously, 
the  output  signal  of  the  NOR  1  is  changed  from 
"high"  (Vcc)  to  "low"  (the  ground  potential)  to 
discharge  the  capacitor  C.  Thus,  the  capacitor  C  is 
applied  with  the  ground  voltage  at  both  ends  there- 
of.  Therefore,  if  it  is  assumed  that  a  timing,  at 
which  the  output  signal  of  the  NOR  1  is  changed 
from  "high"  to  "low",  is  tD,  it  is  avoided  that  the 
voltage  is  lowered  to  a  level  less  than  the  ground 
potential  due  to  the  presence  of  the  capacitance 
element  C  at  the  output  terminal  OUT  by  setting  a 
current  flowing  from  the  output  terminal  OUT 
through  the  Ni  to  the  first  power  supply  of  the 
ground  potential  GND  to  be  less  than  a  value  I  as 
defined  below. 

I  =  Cc  x  Vcc  /  tD, 

where  Cc  is  a  capacitance  value  of  the  capaci- 
5  tance  element  C.  This  is  a  particular  advantage  in 

the  third  preferred  embodiment. 
Fig.  8  shows  a  booster  circuit  in  the  fourth 

preferred  embodiment,  wherein  like  parts  are  in- 
dicated  by  like  reference  numerals  and  symbols  as 

io  used  in  Fig.  4.  In  this  embodiment,  a  fourth  N 
channel  MOS-FET  N+  is  additionally  provided  to  be 
connected  at  a  drain  and  a  gate  to  the  output 
terminal  OUT,  and  at  a  source  to  the  second  power 
supply  of  the  voltage  Vcc. 

is  In  operation,  when  the  voltage  at  the  output 
terminal  OUT  is  increased  to  a  level  greater  than 
"Vcc  +  VTN",  the  N+  is  turned  on  to  clamp  the 
output  voltage  to  be  the  level  of  "Vcc  +  VTN".  This 
is  an  advantage  in  the  fourth  preferred  embodiment 

20  in  that  the  output  voltage  is  avoided  to  be  too  high, 
when  a  power  supply  voltage  is  high. 

As  a  matter  of  course,  two  preferred  embodi- 
ments  may  be  combined  to  provide  the  same 
advantage  among  the  second  to  fourth  preferred 

25  embodiments.  Further,  the  capacitance  element 
may  be  replaced  by  a  gate  capacitance  of  a  MOS- 
FET,  a  capacitance  of  a  three  layer  structure  in- 
cluding  a  polycrystalsilicon,  oxidation  film,  and  a 
polycrystalsilicon,  etc. 

30 
Claims 

1.  A  booster  circuit,  comprising: 
a  first  field  effect  transistor  (Ni)  having  a 

35  gate  connected  to  a  first  signal  terminal  (Ti) 
supplied  with  a  first  signal  and  a  source-drain 
path  connected  between  an  output  terminal 
(OUT)  and  a  first  power  supply  (GND); 

a  second  field  effect  transistor  (N2)  having 
40  a  gate  connected  to  a  first  node  (1)  and  a 

source-drain  path  connected  between  said  out- 
put  terminal  and  a  second  node; 

first  means  (INi)  for  supplying  said  second 
node  with  an  inverted  signal  of  said  first  signal; 

45  a  third  field  effect  transistor  (N3)  having  a 
gate  connected  to  a  second  power  supply  (Vcc) 
and  a  source-drain  path  connected  between  a 
second  signal  terminal  (T2)  and  said  first  node, 
said  second  signal  terminal  being  supplied 

50  with  a  second  signal  being  a  delayed  version 
of  said  first  signal; 

a  capacitance  element  (C)  connected  be- 
tween  said  output  terminal  and  a  third  node; 
and 

55  second  means  (IN2,  NOR1)  for  supplying 
said  third  node  with  a  third  signal  being  in- 
verted  relative  to  said  second  signal. 

4 
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2.  A  booster  circuit,  according  to  claim  1,  further 
comprising: 

a  delay  circuit  (20)  inserted  between  said 
first  and  second  signal  terminals,  said  delay 
circuit  delaying  said  first  signal  to  produce  said 
second  signal. 

3.  A  booster  circuit,  according  to  claim  1, 
wherein: 

said  second  means  comprises  an  inverter 
(IN2)  circuit  for  producing  an  inverted  signal  of 
said  second  signal  as  said  third  signal. 

4.  A  booster  circuit,  according  to  claim  1, 
wherein: 

said  second  means  comprises  a  NOR  cir- 
cuit  (NORi)  having  a  first  input  terminal  con- 
nected  to  said  first  signal  terminal  and  a  sec- 
ond  input  terminal  connected  to  said  second 
signal  terminal. 

5.  A  booster  circuit,  according  to  claim  1,  further 
comprising: 

a  fourth  field  effect  transistor  (N+)  having  a 
gate  connected  to  said  output  terminal  and  a 
source-drain  path  connected  between  said 
second  power  supply  and  said  output  terminal. 

Knoten  verbunden  ist;  und 
eine  zweite  Einrichtung  (IN2,  NORi)  zum 

Versorgen  des  dritten  Knotens  mit  einem  drit- 
ten  Signal,  das  in  Bezug  auf  das  zweite  Signal 

5  invertiert  ist. 

2.  Booster-Schaltung  nach  Anspruch  1,  die  wei- 
terhin 

eine  Verzogerungsschaltung  (20)  umfaBt, 
io  die  zwischen  dem  ersten  und  zweiten  Signal- 

anschluB  eingefugt  ist,  wobei  die  Verzoge- 
rungsschaltung  das  erste  Signal  verzogert,  urn 
das  zweite  Signal  zu  erzeugen. 

is  3.  Booster-Schaltung  nach  Anspruch  1  ,  in  der 
die  zweite  Einrichtung  eine  Inverterschal- 

tung  (IN2)  umfaBt,  urn  ein  invertiertes  Signal 
des  zweiten  Signals  als  das  dritte  Signal  zu 
erzeugen. 

20 
4.  Booster-Schaltung  nach  Anspruch  1  ,  in  der 

die  zweite  Einrichtung  eine  NOR-Schaltung 
(NORi)  mit  einem  ersten  EingangsanschluB, 
der  mit  dem  ersten  SignalanschluB  verbunden 

25  ist,  und  einen  zweiten  EingangsanschluB  urn- 
fal3t,  der  mit  dem  zweiten  SignalanschluB  ver- 
bunden  ist. 

Patentanspruche 

1.  Boosterschaltung,  die  folgendes  umfaBt: 
einen  ersten  Feldeffekttransistor  (Ni)  mit 

einer  Gate-Elektrode,  die  mit  einem  ersten  Si- 
gnalanschluB  (Ti),  der  mit  einem  ersten  Signal 
versorgt  wird,  und  mit  einem  Source-Drain- 
Strompfad,  der  zwischen  einem  Ausgangsan- 
schluB  (OUT)  und  einer  ersten  Stromversor- 
gung  (GND)  verbunden  ist; 

einen  zweiten  Feldeffekttransistor  (N2)  mit 
einer  Gate-Elektrode,  die  mit  einem  ersten 
Knoten  (1)  verbunden  ist,  und  mit  einem  Sour- 
ce-Drain-Strompfad,  der  zwischen  dem  Aus- 
gangsanschluB  und  einem  zweiten  Knoten  ver- 
bunden  ist; 

eine  erste  Einrichtung  (INi)  zum  Versorgen 
des  zweiten  Knotens  mit  einem  invertierten 
Signal  des  ersten  Signals; 

einen  dritten  Feldeffekttransistor  (N3)  mit 
einer  Gate-Elektrode,  die  mit  einer  zweiten 
Stromversorgung  (Vcc)  verbunden  ist,  und  mit 
einem  Source-Drain-Strompfad,  der  zwischen 
einem  zweiten  SignalanschluB  (T2)  und  dem 
ersten  Knoten  verbunden  ist,  wobei  der  zweite 
SignalanschluB  mit  einem  zweiten  Signal  ver- 
sorgt  wird,  das  eine  verzogerte  Version  des 
ersten  Signals  ist; 

ein  Kapazitatselement  (C),  das  zwischen 
dem  AusgangsanschluB  und  einem  dritten 

5.  Booster-Schaltung  nach  Anspruch  1,  die  wei- 
30  terhin 

einen  vierten  Feldeffekttransistor  (N+)  mit 
einer  Gate-Elektrode,  die  mit  dem  Ausgangs- 
anschluB  verbunden  ist,  und  mit  einem  Source- 
Drain-Strompfad  umfaBt,  der  zwischen  der 

35  zweiten  Stromversorgung  und  dem  Ausgangs- 
anschluB  verbunden  ist. 

Revendicatlons 

40  1.  Circuit  elevateur  comprenant  : 
un  premiere  transistor  a  effet  de  champ 

(Ni)  ayant  une  grille  connectee  a  une  premiere 
borne  de  signal  (Ti)  recevant  un  premier  si- 
gnal  et  un  trajet  source-drain  connecte  entre 

45  une  borne  de  sortie  (OUT)  et  une  premiere 
alimentation  (GND)  ; 

un  second  transistor  a  effet  de  champ  (N2) 
ayant  une  grille  connectee  a  un  premier  noeud 
(1)  et  un  trajet  source-drain  connecte  entre 

50  ladite  borne  de  sortie  et  un  second  noeud  ; 
un  premier  moyen  (INi)  pour  delivrer  au 

second  noeud  un  signal  inverse  dudit  premier 
signal  ; 

un  troisieme  transistor  a  effet  de  champ 
55  (N3)  ayant  une  grille  connectee  a  une  seconde 

alimentation  (Vcc)  et  un  trajet  source-drain 
connecte  entre  une  seconde  borne  de  sortie 
(T2)  et  ledit  premier  noeud,  ladite  seconde 

5 
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borne  de  signal  recevant  un  second  signal  qui 
est  une  version  retardee  dudit  premier  signal  ; 

un  element  capacitif  (C)  connecte  entre 
ladite  borne  de  sortie  et  un  troisieme  noeud,  et 

un  second  moyen  (IN2,  NORi)  pour  deli-  5 
vrer  au  troisieme  noeud  un  troisieme  signal  qui 
est  inverse  par  rapport  audit  second  signal. 

2.  Circuit  elevateur  selon  la  revendication  1  ,  com- 
prenant  de  plus  :  10 

un  circuit  a  retard  (20)  monte  entre  les 
premiere  et  seconde  bornes  de  signal,  ledit 
circuit  a  retard  retardant  ledit  premier  signal 
afin  de  produire  ledit  second  signal. 

75 
3.  Circuit  elevateur  selon  la  revendication  1  ,  dans 

lequel  : 
ledit  second  moyen  comprend  un  circuit 

inverseur  (IN2)  pour  produire  un  signal  inverse 
dudit  second  signal  en  tant  que  dit  premier  20 
signal. 

4.  Circuit  elevateur  selon  la  revendication  1  ,  dans 
lequel  : 

ledit  second  moyen  comprend  un  circuit  25 
NI  (NORi)  comportant  une  premiere  borne 
d'entree  connectee  a  la  premiere  borne  de 
signal  et  une  seconde  borne  d'entree  connec- 
tee  a  ladite  seconde  borne  de  signal. 

30 
5.  Circuit  elevateur  selon  la  revendication  1  ,  com- 

prenant  de  plus  : 
un  quatrieme  transistor  a  effet  de  champ 

(N4)  ayant  une  grille  connectee  a  ladite  borne 
de  sortie  et  un  trajet  source-drain  connecte  35 
entre  ladite  seconde  alimentation  et  ladite  bor- 
ne  de  sortie. 

40 
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50 
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