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Description 

BACKGROUND  OF  THE  INVENTION 

(1)  Field  of  the  invention: 

The  present  invention  relates  to  a  driver  circuit  for 
a  liquid  crystal  display  (hereinafter  referred  to  as  an 
"LCD")  which  requires  a  number  of  display  grada- 
tions. 

(2)  Description  of  the  related  art: 

Fig.  1  is  a  block  diagram  showing  a  conventional 
driver  circuit  fora  liquid  crystal  display.  This  LCD  driv- 
er  circuit  comprises  k  (k  being  2  or  a  greater  integer) 
shift  registers  SRi  ~  SRk,  k  latch  circuits  LATCHi  ~ 
LATCH  k,  k  select  circuits  SELECT  ~  SELECTk  and 
a  transistor  switch  group  2. 

Digital  image  data  input  voltages  Vin  inputted  to 
image  data  input  terminals  Din  are  supplied  to  the  shift 
registers  SRi  ~  SRk,  to  which  a  clock  pulse  VCLK  is 
also  supplied  commonly  from  a  clock  pulse  input  ter- 
minal  CLK. 

The  outputs  of  the  shift  registers  SRi  ~  SRk  are 
supplied  to  the  corresponding  latch  circuits  LATCHi 
~  LATCHk,  to  which  a  latch  pulse  VSTB  is  also  supplied 
commonly  from  a  latch  pulse  input  terminal  STB. 

The  outputs  of  the  latch  circuits  LATCHi  ~ 
LATCHk  are  supplied  to  the  corresponding  select  cir- 
cuits  SELECTi  ~  SELECTk,  to  which  a  frame  selec- 
tion  signal  VFRM  is  also  supplied  commonly  from  a 
frame  selection  terminal  FRM.  Each  of  the  select  cir- 
cuits  SELECTi  ~  SELECTk  has  a  plurality  of  output 
terminals  and  provides  a  switch  selection  signal  at  a 
specific  output  terminal  based  on  the  frame  selection 
signal  VFRM  and  also  the  outputs  of  the  corresponding 
latch  circuit  LATCH!  ~  LATCH  k. 

The  transistor  switch  group  2  comprises  a  plural- 
ity  of  transistors  T  ̂ ~  Tkm  in  a  matrix  form.  More  spe- 
cif  ically,  the  switch  group  2  comprises  k  (k  being  2  or 
a  greater  integer)  transistor  groups,  each  group  com- 
prising  m  (m  being  2  or  a  greater  integer)  transistors. 
These  transistors  T  ̂ ~  Tkm  are  on/off  operated  ac- 
cording  to  the  switch  selection  signals  outputted  from 
the  respective  select  circuits  SELECT!  ~  SELECTk, 
and  thus  they  selectively  provide  LCD  driving  voltage: 
VLC1  ~  VLCm  to  the  output  terminals  ~  Ok. 

The  operation  of  the  conventional  LCD  driver  cir- 
cuit  having  the  above  circuit  configuration  is  as  fol- 
lows. 

From  the  image  data  input  terminals  Din  are  sup- 
plied  the  digital  image  input  voltages  Vin  of  n  (n  being 
2  or  a  greater  integer)  bits  corresponding  to  the  m  gra- 
dations.  The  image  data  input  voltages  Vin  are  trans- 
ferred  to  the  k  shift  registers  SRi  ~  SRk  in  synchron- 
ism  with  the  clock  pulse  VCLK  supplied  to  the  clock 
pulse  input  terminal  CLK. 

Data  having  been  transferred  to  the  shift  regis- 
ters  SRi  ~  SRk  are  transferred  to  the  corresponding 
latch  circuits  LATCHi  ~  LATCHk  in  synchronism  with 
the  latch  pulse  VSTB  supplied  to  the  latch  pulse  input 

5  terminal  STB. 
Each  of  the  select  circuits  SELECT  ~  SELECTk 

outputs  a  switch  selection  signal  according  to  the 
frame  selection  signal  VFRM  and  the  data  held  in  the 
corresponding  latch  circuit  LATCHi  ~  LATCHk,  thus 

10  selectively  turning  on  a  specific  transistor  in  each  of 
the  transistors  groups  T  ̂ ~  T1m  Tk1  ~  Tkm.  Thus, 
one  of  the  voltages  VLC1  ~  VLCm  is  selectively  provided 
to  each  of  the  output  terminals  ~  Ok.  In  this  way, 
the  voltages  corresponding  to  the  m  gradations  are 

15  supplied  to  the  LCD. 
The  conventional  LCD  driver  circuit  explained 

above  has  the  following  defects.  Where  there  are 
many  gradations  for  display  on  the  LCD,  it  is  neces- 
sary  for  the  conventional  driver  circuit  that  a  low  im- 

20  pedance  buffer  circuit  having  output  terminals  corre- 
sponding  in  number  to  the  number  of  gradations  is 
formed  on  a  semiconductor  chip.  Therefore,  if  the 
number  of  gradations  is  to  be  increased,  the  chip  size 
and  the  cost  of  manufacture  of  the  conventional  LCD 

25  driver  circuit  are  inevitably  increased. 

SUMMARY  OF  THE  INVENTION 

It  is,  therefor,  an  object  of  the  invention  to  over- 
30  come  the  defects  in  the  conventional  LCD  driver  cir- 

cuit  and  to  provide  an  improved  LCD  driver  circuit 
which  permits  driving  of  an  LCD  in  a  large  number  of 
gradations  and  which  permits  high  density  integration 
to  be  realized  readily  and  with  a  low  cost. 

35  To  attain  this  object  of  the  invention,  there  is  pro- 
vided  a  driver  circuit  fora  liquid  crystal  display,  the  cir- 
cuit  comprises: 

a  plurality  of  shift  registers  for  transferring  im- 
age  input  data  in  accordance  with  a  clock  pulse; 

40  a  plurality  of  latch  circuits  for  receiving  and 
holding  respectively  the  outputs  from  the  shift  regis- 
ters  in  accordance  with  a  latch  pulse; 

a  plurality  of  select  circuits  each  having  a  plur- 
ality  of  output  terminals,  each  for  outputting  a  switch 

45  selection  signal  to  a  specific  one  of  the  output  termi- 
nals  based  on  outputs  from  each  of  the  latch  circuits 
and  a  frame  selection  signal; 

a  multiplexer  for  receiving  m  (m  being  2  or  a 
greater  integer)  kinds  of  drive  source  voltages  whose 

so  levels  are  different  from  one  another  and  selectively 
outputting  m/2  kinds  of  drive  source  voltages  based 
on  the  frame  selection  signal; 

a  plurality  of  switch  groups  each  having  tran- 
sistor  switches  for  selecting  the  outputs  of  the  multi- 

55  plexer  based  on  each  of  the  switch  selection  signals 
outputted  from  the  select  circuits;  and 

a  plurality  of  operational  amplifiers  each  pro- 
vided  between  each  of  the  switch  groups  and  the  liq- 
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uid  crystal  display. 
According  to  the  present  invention,  the  multiplex- 

er  selectively  outputs  m/2  kinds  of  voltages  among 
the  m  kinds  of  different  LCD  drive  source  voltages  ac- 
cording  to  the  frame  selection  signal,  and  the  switch 
groups  select  specific  ones  of  these  LCD  drive  source 
voltages  according  to  the  switch  selection  signals  out- 
putted  from  the  select  circuits.  Thus,  the  necessary 
number  of  the  switches  can  be  reduced  to  one  half  as 
compared  to  that  in  the  conventional  circuit,  thus  per- 
mitting  high  density  integration  and  cost  reduction. 

In  addition,  the  amplifiers  provided  between 
each  of  the  switch  groups  and  the  LCD  permit  switch 
size  reduction,  because  currents  flowing  through  the 
switches  do  not  directly  drive  the  LCD.  It  is  thus  pos- 
sible  to  permit  higher  density  integration  of  the  LCD 
driver  circuit. 

As  the  switches,  MOS  transistors,  for  example, 
may  be  used.  In  this  case,  if  each  switch  is  construct- 
ed  with  a  single  transistor,  its  "on"  resistance  is  pos- 
sibly  changed  by  the  voltages  supplied  from  the  mul- 
tiplexer.  This  change  in  the  "on"  resistance  of  the  sin- 
gle  transistor  switch  can  be  avoided  by  using  as  the 
switch  a  transfer  gate,  which  may  be  constructed,  for 
example,  with  a  P-  and  an  N-channel  transistor  con- 
nected  in  parallel.  Accordingly,  it  is  desirable  that  the 
switch  is  a  transfer  gate  constituted  by  a  P-channel 
translator  and  an  N-channel  transistor. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  be  apparent 
from  the  following  description  of  preferred  embodi- 
ments  of  the  invention  explained  with  reference  to  the 
accompanying  drawings,  in  which: 

Fig.  1  is  a  schematic  diagram  showing  a  conven- 
tional  LCD  driver  circuit; 
Fig.  2  is  a  schematic  diagram  showing  a  first  em- 
bodiment  of  the  LCD  driver  circuit  according  to 
the  invention; 
Fig.  3  is  a  timing  chart  for  illustrating  the  opera- 
tion  of  the  first  embodiment  of  the  LCD  driver  cir- 
cuit  shown  in  Fig,  2;  and 
Fig.  4  is  a  schematic  diagram  showing  a  second 
embodiment  of  the  LCD  driver  circuit  according  to 
the  invention. 

PREFERRED  EMBODIMENTS  OF  THE 
INVENTION 

Now,  preferred  embodiments  of  the  invention  will 
be  explained  with  reference  to  the  accompanying 
drawings.  It  should  be  noted  that  the  elements  show- 
ing  the  same  or  like  elements  in  Fig.  1  are  indicated 
with  the  same  reference  numerals  or  symbols  in  Figs. 
2  to  4. 

Fig.  2  is  a  schematic  diagram  showing  a  first  em- 

bodiment  of  the  LCD  driver  circuit  according  to  the  in- 
vention. 

This  LCD  driver  circuit  comprises  a  plurality  of 
shift  registers  SRi  ~  SRk,  latch  circuits  LATCHi  ~ 

5  LATCH  k.  select  circuits  SELECT  !  ~  SELECTk,  tran- 
sistor  switches  Tn  ~  Tk(m/2),  a  multiplexer  MPX,  and 
a  plurality  of  operational  amplifiers  OP̂   ~  OPk. 

In  the  same  manner  as  in  the  prior  art,  the  image 
data  input  voltages  Vin  inputted  to  the  image  data  in- 

10  put  terminals  Din  are  transferred  to  the  k  shift  regis- 
ters  SRi  ~  SRk  in  synchronism  with  the  clock  pulse 
VCLK  supplied  from  the  clock  pulse  input  terminal 
CLK.  The  latch  circuits  LATCH  !  ~  LATCHk  hold  the 
respective  output  signals  of  the  shift  registers  SRi  ~ 

15  SRk  in  synchronism  with  the  latch  pulse  VSTB  supplied 
to  the  latch  pulse  input  terminal  STB.  Each  of  the  se- 
lect  circuits  SELECT  ~  SELECTk  has  a  plurality  of 
output  terminals  and  outputs  a  switch  selection  signal 
to  a  specific  one  of  the  output  terminals  based  on  the 

20  frame  selection  signal  VFRM  supplied  from  the  frame 
selection  terminal  FRM  and  also  the  outputs  of  each 
of  the  latch  circuits  LATCH  !  ~  LATCH  k. 

To  the  multiplexer  MPX  are  supplied  m  kinds  of 
different  LCD  drive  source  voltages  VLC1  ~  VLCm.  It 

25  should  be  noted  that  the  frame  selection  signal  VFRM 
is  supplied  also  to  the  multiplexer  MPX.  The  multi- 
plexer  MPX  selects  m/2  kinds  of  LCD  drive  source 
voltages  among  the  m  kinds  of  different  LCD  drive 
source  voltages  VLC1  ~  VLCm,  necessary  for  m/2  lev- 

30  els  of  gradation  display  of  image.  The  transistor 
switches  T  ̂ ~  Tk(m/2)  constitute  k  transistor  switch 
groups  each  group  consisting  of  m/2  transistor 
switches.  These  transistor  switches  are  on/off  oper- 
ated  by  the  switch  selection  signals  outputted  from 

35  the  respective  select  circuits  SELECT  ~  SELECTk. 
The  operational  amplifiers  OP̂   ~  OPk  each  form- 

ing  a  voltage  follower  circuit  enhance  the  drive  current 
capacity  of  the  LCD  drive  source  voltages  supplied 
through  the  transistor  switches  T  ̂ ~  Tk(m/2),  and  sup- 

40  ply  to  the  LCD  with  these  enhanced  LCD  drive  source 
voltages  through  the  output  terminals  ~  Ok. 

Fig.  3  is  a  timing  chart  for  illustrating  the  opera- 
tion  of  this  embodiment  of  the  LCD  drive  circuit  shown 
in  Fig.  2.  The  frame  selection  signal  VFRM  assumes  a 

45  high  and  a  low  level  at  a  predetermined  period  or  fre- 
quency.  The  latch  pulse  signal  VSTB  is  generated  in 
synchronism  with  the  rising  of  the  frame  selection  sig- 
nal  VFRM. 

First,  the  image  data  input  voltages  Vin  inputted 
so  to  the  image  data  input  terminals  Din  are  transferred 

to  the  shift  registers  SRi  ~  SRk  in  synchronism  with 
the  clock  pulse  VCLK.  The  latch  circuits  LATCH  ̂   ~ 
LATCHk  receive  signals  outputted  from  the  corre- 
sponding  shift  registers  SRi  ~  SRk  in  synchronism 

55  with  the  latch  pulse  VSTB  and  hold  these  input  signals 
as  data  for  the  next  horizontal  scan  period. 

The  select  circuits  SELECT  ~  SELECTk  selec- 
tively  turn  on  specific  transistor  switches  in  the  indi- 

3 
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vidual  transistor  switch  groups  of  transistor  switches 
Tn  ~  Tk(m/2)  based  on  the  frame  selection  signal  VFRM 
and  the  n-bit  data  outputted  from  the  latch  circuits 
LATCH  !  ~  LATCHk.  The  multiplexer  MPX  selectively 
outputs  m/2  kinds  of  voltages  among  the  m  kinds  of 
different  drive  source  voltages  VLa  ~  VLCm  according 
to  the  frame  selection  signal  VFRM.  These  voltages  are 
selectively  supplied  to  the  operational  amplifiers  OP  ̂
~  OPk  via  the  aforementioned  specific  transistor 
switches  selected  by  the  select  circuits  SELECT  ~ 
SELECTk.  The  operational  amplifiers  OP̂   ~  OPk  pro- 
vide  the  output  voltages  V0i  ~  V0k  according  to  the 
input  voltages  VS1  ~  VSk. 

In  the  conventional  LCD  driver  circuit  without  any 
operational  amplifiers,  the  drive  current  is  small  if  the 
dimensions  of  the  transistors  constituting  the  transis- 
tor  switches  are  small.  To  increase  the  drive  current, 
it  has  been  necessary  to  increase  the  dimensions  of 
the  switching  transistors  concerned.  In  the  conven- 
tional  LCD  driver  circuit,  therefore,  with  an  increase  in 
the  number  of  gradations,  the  number  of  transistor 
switches  is  correspondingly  increased  to  increase  the 
chip  size.  To  the  contrary,  in  this  embodiment,  the  op- 
erational  amplifiers  OP̂   ~  OPk  are  provided  as  the 
voltage  follower  circuits  between  the  transistor 
switches  1̂   ̂   ~  Tk(m/2)  and  the  LCD,  and  they  provide 
drive  voltages  having  large  drive  current  capacity. 
Therefore,  the  transistors  of  the  transistor  switches 
Tn  ~  Tk(m/2)  may  be  of  smaller  dimensions.  Thus,  the 
LCD  driver  circuit  in  this  embodiment  may  be  of  a  re- 
duced  chip  size  as  compared  to  that  in  the  prior  art. 

Further,  since  the  LCD  driver  circuit  of  the  em- 
bodiment  incorporates  the  multiplexer  MPX,  m  grada- 
tions  may  be  covered  by  m/2  transistor  switches  in 
each  of  the  groups  of  transistor  switches  Tn  ~  Tk(m/2), 
that  is,  it  is  possible  to  reduce  the  number  of  transis- 
tors  used  to  one  half  that  in  the  prior  art.  It  is  thus  pos- 
sible  to  further  reduce  not  only  the  chip  size  but  also 
the  manufacturing  cost. 

Fig.  4  is  a  schematic  diagram  showing  a  second 
embodiment  of  the  LCD  driver  circuit  according  to  the 
invention.  This  embodiment  is  different  from  the  pre- 
ceding  first  embodiment  in  that  a  transfer  gate  con- 
sisting  of  a  P-  and  an  N-channel  transistor  and  an  in- 
verter  is  provided  in  stead  of  each  transistor  switch 
constituted  by  a  single  transistor.  Since  the  remain- 
der  of  the  structure  is  basically  the  same  as  in  the  first 
embodiment,  parts  like  those  in  Fig.  2  are  designated 
by  like  reference  symbols,  and  the  explanation  there- 
for  is  not  repeated  here. 

More  specifically,  in  this  second  embodiment,  a 
plurality  of  transfer  gates  each  comprising  a  P-  and  an 
N-channel  transistor  and  an  inverter  are  provided  as 
the  switching  means. 

In  the  first  embodiment,  in  which  each  switch  is 
constituted  by  a  single  transistor,  the  "on"  resistance 
of  the  transistor  concerned  is  changed  or  influenced 
by  the  voltages  supplied  from  the  multiplexer  MPX 

due  to  the  back  gate  voltage  dependency  of  the  tran- 
sistor.  To  the  contrary,  in  this  embodiment,  a  transfer 
gate  consisting  of  a  P-  and  an  N-channel  transistor 
and  an  inverter  is  provided  as  a  transistor  switch. 

5  Thus,  In  the  LCD  driver  circuit  in  this  embodiment,  the 
P-  and  N-channel  transistors  compensate  with  each 
other  to  avoid  the  change  in  the  "on"  resistance 
caused  by  the  voltage  applied  thereto. 

As  has  been  described  in  the  foregoing,  accord- 
10  ing  to  the  present  invention,  since  the  multiplexer  re- 

ceives  m  kinds  of  different  LCD  drive  source  voltages 
and  provides  m/2  kinds  of  voltages  according  to  the 
frame  selection  signal,  only  one  half  the  number  of 
switches  are  necessary  as  compared  to  the  conven- 

15  tional  driver  circuit.  Thus,  the  LCD  driver  circuit  ac- 
cording  to  the  invention  is  well  suited  to  the  LCD  re- 
quiring  a  number  of  display  gradations  and  permits 
high  density  integration  and  cost  reduction.  Further, 
since  according  to  the  invention  the  amplifiers  are 

20  provided  between  the  switch  groups  and  the  LCD,  no 
large  current  passes  through  the  switches.  It  is  thus 
possible  to  reduce  the  switch  dimension  and  permit 
higher  density  integration. 

25 
Claims 

1.  A  driver  circuit  for  a  liquid  crystal  display  having: 
a  plurality  of  shift  registers  (SF  ̂ ~  SRk)  fortrans- 

30  ferring  image  input  data  (Vin)  in  accordance  with 
a  clock  pulse  (VCLK);  a  plurality  of  latch  circuits 
(LATCHi  ~  LATCHk)  for  receiving  and  holding  re- 
spectively  the  outputs  from  said  shift  registers  in 
accordance  with  a  latch  pulse  (VSTB);  and  a  plur- 

35  ality  of  select  circuits  (SELECT  ~  SELECTk) 
each  having  a  plurality  of  output  terminals,  each 
for  outputting  a  switch  selection  signal  to  a  spe- 
cific  one  of  said  output  terminals  based  on  out- 
puts  from  each  of  said  latch  circuits  and  a  frame 

40  selection  signal  (VFRM),  said  driver  circuit  being 
characterized  by  comprising: 

a  multiplexer  (MPX)  for  receiving  m,  m  be- 
ing  2  or  a  greater  integer,  kinds  of  drive  source 
voltages  (VLC1  ~  VLCm)  whose  levels  are  different 

45  from  one  another  and  selectively  outputting  m/2 
kinds  of  drive  source  voltages  (VS1  ~  VSk)  based 
on  the  frame  selection  signal; 

a  plurality  of  switch  groups  each  having 
switches  (T̂   ̂   ~  Tk(m/2))  for  selecting  the  outputs 

so  of  said  multiplexer  based  on  each  of  said  switch 
selection  signals  outputted  from  said  select  cir- 
cuits;  and 

a  plurality  of  amplifiers  (OP̂   ~  OPk)  each 
provided  between  each  of  said  switch  groups  and 

55  said  liquid  crystal  display. 

2.  The  driver  circuit  for  a  liquid  crystal  display  ac- 
cording  to  claim  1,  wherein  each  of  said  switches 

4 
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(Tn  ~  Tk(m/2))  is  a  transfer  gate  having  a  P-  and 
an  N-channel  MOS  transistor  and  an  inverter 
connected  between  gates  of  said  P-  and  N-chan- 
nel  MOS  transistors. 

3.  The  driver  circuit  for  a  liquid  crystal  display  ac- 
cording  to  claim  1,  wherein  each  of  said  amplifi- 
ers  (OPi  ~  OPk)  is  an  operational  amplifier 
whose  output  terminal  and  inverting  input  termi- 
nal  are  directly  connected  so  as  to  operate  as  a 
voltage  follower  circuit. 

Patentanspruche 

1  .  Treiberschaltung  fur  eine  Flussigkristall-Anzeige 
mit:  einer  Anzahl  von  Schieberegistern  (SRr 
SRk)  zur  Ubertragung  von  Bildeingangsdaten 
(Vin)  entsprechend  einem  Taktpuls  (VCLK),  einer 
Anzahl  von  Halteschaltungen  (LATChVLATCI-y 
zum  Empfang  und  zum  Halten  der  Ausgangssi- 
gnale  der  Schieberegister  entsprechend  einem 
Haltepuls  (VSTB),  und  einer  Anzahl  von  Auswahl- 
schaltungen  (SELECTrSELECTk)  mit  jeweils  ei- 
ner  Anzahl  von  Ausgangsanschlussen,  jede  zur 
Ausgabe  eines  Schaltauswahlsignals  an  einen 
bestimmten  der  Ausgangsanschlusse  aufgrund 
von  Ausgangssignalen  von  jeder  der  Halteschal- 
tungen  und  einem  Bildauswahlsignal  (VFRM),  wo- 
bei  die  Treiberschaltung  gekennzeichnet  ist 
durch: 
einen  Multiplexer  (MPX)  zum  Empfang  von  m-Ar- 
ten  von  Treiberquellenspannungen  (VLC1-VLCm), 
deren  Pegel  sich  voneinander  unterscheiden, 
und  zum  selektiven  Ausgeben  von  m/2  Arten  von 
Treiberquellenspannungen  (Vs1-VSk)  basierend 
auf  dem  Bildauswahlsignal,  wobei  m  gleich  2 
oder  eine  groliere  ganze  Zahl  ist, 
einer  Anzahl  von  Schaltgruppen  mit  jeweils 
Schaltern  (TirTk(m/2))  zur  Auswahl  der  Ausgangs- 
signale  des  Multiplexers  aufgrund  jedes  Schalt- 
auswahlsignals,  die  von  den  Auswahlschaltun- 
gen  ausgegeben  werden,  und 
einer  Anzahl  von  Verstarkern  (OPrOPk),  die  je- 
weils  zwischen  jeder  Schaltgruppe  und  der  Flus- 
sigkristallanzeige  vorgesehen  sind. 

2.  Treiberschaltung  fur  eine  Flussigkristallanzeige 
nach  Anspruch  1, 
wobei  jeder  der  Schalter  (TirTk(m/2))  ein  Ubertra- 
gungstor  mit  einem  P-  und  einem  N-Kanal-MOS- 
Transistor  und  einem  Inverter  ist,  der  zwischen 
die  Gate-Elektroden  der  P-  und  N-Kanal-MOS- 
Transistoren  geschaltet  ist. 

3.  Treiberschaltung  fur  eine  Flussigkristallanzeige 
nach  Anspruch  1, 
wobei  jeder  Verstarker  (OPrOPk)  ein  Operati- 

onsverstarker  ist,  dessen  Ausgangsanschluli 
und  invertierender  Eingangsanschluli  direkt  ver- 
bunden  sind,  so  daft  er  als  Spannungsfolger- 
schaltung  arbeitet. 

5 

Revendications 

1.  Circuit  d'attaque  pour  un  affichage  a  cristaux  li- 
10  quides  ayant  : 

une  multitude  de  registres  a  decalage 
(SRi  a  SRk)  pour  transferer  les  donnees  d'entree 
d'image  (V  entree)  en  conformite  avec  une  impul- 
sion  d'horloge  (VH), 

15  une  multitude  de  circuits  bascule  (BAS- 
CULEi  a  BASCULEk)  pourrecevoiretconserver 
respectivement  les  sorties  desdits  registres  a  de- 
calage  en  conformite  avec  une  impulsion  de  me- 
morisation  (VSTB), 

20  une  multitude  de  circuit  de  selection  (SE- 
LECTION!  a  SELECTION^  ayant  chacun  une 
multitude  de  bornes  de  sortie,  chacune  est  des- 
tinee  a  sortir  un  signal  de  selection  de  commuta- 
tion  vers  une  borne  specifique  des  bornes  de 

25  sortie  sur  la  base  des  sorties  provenant  de  cha- 
cun  des  circuits  bascule  et  d'un  signal  de  selec- 
tion  de  trame  (VFRM),  ledit  circuit  d'attaque  etant 
caracterise  en  ce  qu'il  comprend  : 

un  multiplexeur  (MUX)  pour  recevoir  m  (m 
30  etant  egal  a  2  ou  un  nombre  entier  superieur)  ty- 

pes  de  tension  de  source  d'attaque  (VLC1  a  VLCm) 
dont  les  niveaux  sont  differents  les  uns  des  au- 
tres  et  pour  sortir  selectivement  m/2  types  de  ten- 
sion  de  source  d'attaque  (VS1  a  VSk)  sur  la  base 

35  du  signal  de  selection  de  trame, 
une  multitude  de  groupes  de  commuta- 

teurs  ayant  chacun  des  commutateurs  (T  ̂ a 
Tk(m/2))  pour  selectionner  les  sorties  dud  it  multi- 
plexeur  sur  la  base  de  chacun  desdits  signaux  de 

40  selection  de  commutateur  sortis  a  partir  desdits 
circuits  de  selection,  et 

une  multitude  d'amplificateurs  (OP̂   a 
OPk)  chacun  place  entre  chacun  des  groupes  de 
commutateur  et  ledit  affichage  a  cristaux  liqui- 

ds  des. 

2.  Circuit  d'attaque  pour  un  affichage  a  cristaux  li- 
quides  selon  la  revendication  1,  dans  lequel  cha- 
cun  desdits  commutateurs  (T  ̂ a  Tk(m/2))  est  une 

so  porte  de  transfert  comportant  des  transistors 
MOS  a  canal  P  et  a  canal  N  et  un  inverseur 
connecte  entre  les  grilles  desdits  transistors 
MOS  a  canal  P  et  a  canal  N. 

55  3.  Circuit  d'attaque  pour  un  affichage  a  cristaux  li- 
quides  selon  la  revendication  1,  dans  lequel  cha- 
cun  desdits  amplificateurs  (OP̂   a  OPk)  est  un 
amplificateuroperationnel  dont  la  borne  de  sortie 

5 
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et  la  borne  d'entree  inverseuse  sont  directement 
connectees  de  facon  a  fonctionner  comme  un  cir- 
cuit  suiveur  de  tension. 
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