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©  Dynamic  random  access  memories  having  shared  sensing  amplifiers. 

(sy  In  a  folded  line  DRAM  having  shared  sensing 
amplifiers  (13)  for  two  memory  cell  arrays  (1  and  2), 
one  of  the  memory  cell  arrays  (1)  is  provided  with  a 
switch  (5,  6)  which  divides  bit  line  pairs  (BL,  BET) 
into  a  plurality  of  bit  line  pair  groups  during  acces- 
sing  of  the  other  memory  cell  array  (2). 
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DYNAMIC  RANDOM  ACCESS  MEMORIES  HAVING  SHARED  SENSING  AMPLIFIERS 

This  invention  relates  to  dynamic  random  ac- 
cess  memories  having  shared  sensing  amplifiers, 
in  which  sensing  amplifiers  are  shared  by  two 
memory  cell  arrays. 

A  dynamic  random  access  memory  (DRAM) 
has  been  proposed  having  so-called  shared  sens- 
ing  amplifiers,  wherein  the  memory  cell  array  con- 
trolled  by  one  sensing  amplifier  is  divided,  and 
switch  means  provided  between  the  memory  cell 
arrays  and  the  sensing  amplifiers  is  switched  to 
reduce  the  bit  line  capacity  by  one  half  to  speed 
up  and/or  increase  the  sensitivity  of  the  read-out 
and  write  operations.  This  is  disclosed  for  example 
in  Japanese  patent  publication  61/46918  (US  patent 
specification  US-A-4  366  559). 

Figure  7  shows  diagrammatically  portions  of  a 
DRAM  having  these  sensing  amplifiers.  There  are 
provided  first  and  second  memory  cell  arrays  71 
and  72,  and  sensing  amplifiers  73  shared  by  the 
memory  cell  arrays  71  and  72,  and  associated  with 
bit  lines  (not  shown).  An  input/output  (I/O)  line  74  is 
provided  on  the  side  of  the  first  memory  cell  array 
71  opposite  to  the  sensing  amplifiers  73.  Although 
not  shown,  switch  means  are  provided  on  both 
sides  of  the  sensing  amplifiers  73. 

Let  us  consider  the  read-out  operation  of  this 
DRAM.  When  reading  out  data  from  a  memory  cell 
of  the  second  memory  cell  array  72  remote  from 
the  I/O  line  74,  a  word  line  WL  is  selected,  and 
only  the  second  memory  cell  array  72  is  connected 
by  the  switch  means  to  the  sensing  amplifiers  73 
for  signal  amplification.  At  this  time,  the  first  mem- 
ory  cell  array  71  and  the  sensing  amplifiers  73  are 
not  connected  to  each  other.  By  bit  line  division, 
the  read-out  operation  can  be  performed  speedily 
and  with  high  sensitivity.  After  signal  amplification, 
read-out  to  the  I/O  line  74  is  achieved  via  bit  lines 
of  the  first  memory  cell  array  71  . 

The  technique  of  using  these  shared  sensing 
amplifiers  to  take  advantage  of  the  bit  line  division 
is  also  described  in  Nikkei  Micro-Device,  separate 
volume  No.  1,  May  1987,  "Full  aspect  of  4M 
DRAM,  which  is  being  put  to  practical  usage", 
pages  104  to  106  and  260  to  261. 

In  this  DRAM,  when  data  are  to  be  transferred 
from  the  I/O  line  74,  the  bit  lines  of  the  first 
memory  cell  array  71  adjacent  to  the  I/O  line  74 
are  necessarily  employed.  For  this  reason,  even 
when  it  is  the  memory  cells  of  the  second  memory 
cell  array  72  that  are  to  be  accessed,  the  bit  lines 
of  the  first  memory  cell  array  71  between  the 
sensing  amplifiers  73  and  the  I/O  line  74  are  nec- 
essarily  charged  and  discharged,  thus  increasing 
the  power  consumption.  Also,  the  bit  lines  to  be 

charged  or  discharged  extend  across  the  two 
memory  cell  arrays  71  and  72,  thus  causing  delay 
in  the  circuit  operation. 

According  to  the  present  invention  there  is 
5  provided  a  DRAM  having  folded  bit  line-shared 

sensing  amplifiers,  the  DRAM  comprising: 
first  and  second  memory  cell  arrays; 
a  plurality  of  sensing  amplifiers  provided  between 
and  shared  by  said  memory  cell  arrays;  and 

ro  input/output  means  provided  on  the  side  of  said 
first  memory  cell  array  opposite  to  said  sensing 
amplifiers; 
characterised  by:  . 
a  plurality  of  bit  line  pairs  each  associated  with  one 

15  of  said  sensing  amplifiers; 
first  switch  means  provided  between  said  first 
memory  cell  array  and  said  sensing  amplifiers  and 
dividing  said  bit  line  pairs  into  a  plurality  of  groups; 
and 

20  second  switch  means  provided  between  and  sepa- 
rating  said  second  memory  cell  array  and  said 
sensing  amplifiers  from  each  other. 

According  to  the  present  invention  there  is  also 
provided  a  DRAM  having  folded  line-shared  sens- 

25  ing  amplifiers,  the  DRAM  comprising: 
a  plurality  of  blocks  each  comprising  first  and  sec- 
ond  memory  cell  arrays; 
a  plurality  of  sensing  amplifiers  provided  between 
and  shared  by  said  first  and  second  memory  cell 

30  arrays  in  each  of  said  blocks;  and 
input/output  means  provided  on  the  side  of  said 
first  memory  cell  array  opposite  to  said  sensing 
amplifiers  in  each  of  said  blocks; 
characterised  by: 

35  a  plurality  of  bit  line  pairs  each  associated  with  said 
sensing  amplifiers; 
first  switch  means  provided  between  said  first 
memory  cell  array  and  said  sensing  amplifiers  and 
dividing  said  bit  line  pairs  into  a  plurality  of  groups; 

40  and 
second  switch  means  provided  between  and  sepa- 
rating  said  second  memory  cell  array  and  said 
sensing  amplifiers  from  each  other. 

Thus  embodiments  of  the  invention  provide  a 
45  DRAM  having  folded  bit  line-shared  sensing  am- 

plifiers,  two  memory  cell  arrays,  I/O  lines  facing  the 
sensing  amplifiers  with  the  memory  cell  arrays  in 
between,  and  switch  means  for  controlling  the  con- 
nection  and  disconnection  between  the  sensing 

so  amplifiers  and  the  bit  lines,  wherein  the  switch 
means  on  the  I/O  line  side  are  caused  to  operate 
so  as  to  divide  the  bit  lines  into  a  plurality  of  bit 
line  groups  to  reduce  the  power  consumption  caus- 
ed  by  charging  and  discharging  of  the  bit  lines. 

The  invention  will  now  be  described  by  way  of 
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sxample  with  reference  to  the  accompanying  draw- 
ngs,  in  which: 

Figure  1  is  a  circuit  diagram  of  an  embodi- 
nent  of  DRAM  according  to  the  present  invention; 

Figure  2  is  a  diagrammatic  view  showing 
areas  charged  and  discharged  on  accessing  the 
irst  memory  cell  array  of  the  DRAM  of  Figure  1  ; 

Figure  3  is  a  diagrammatic  view  showing 
areas  charged  and  discharged  on  accessing  the 
second  memory  cell  array  of  the  DRAM  of  Figure 
I; 

Figure  4  is  a  time  charge  for  illustrating  the 
speration  of  the  DRAM  of  Figure  1  ; 

Figure  5  is  a  diagrammatic  view  of  a  modi- 
:ied  embodiment; 

Figure  6  is  a  diagrammatic  view  of  another 
modified  embodiment;  and 

Figure  7  is  a  diagrammatic  view  of  a 
Dreviously-proposed  DRAM. 

Referring  to  Figure  1,  the  first  embodiment  of 
DRAM  (dynamic  RAM)  is  formed  by  a  first  memory 
Dell  array  1  and  a  second  memory  cell  array  2, 
sach  comprising  a  matrix  of  a  plurality  of  memory 
cells,  a  sensing  amplifier  array  3  comprising  a 
plurality  of  sensing  amplifiers  13  provided  between 
two  memory  cell  arrays  1  and  2,  and  an  I/O  line 
pair  4  on  the  other  side  of  the  first  memory  cell 
array  1  relative  to  the  sensing  amplifier  array  3. 
Transistors  5  and  6  forming  first  switch  means  are 
provided  between  the  first  memory  cell  array  1  and 
the  sensing  amplifier  array  3,  and  a  transistor  7 
forming  second  switch  means  is  provided  between 
the  sensing  amplifier  array  3  and  the  second  mem- 
ory  cell  array  2. 

The  memory  cell  arrays  1  and  2  are  each 
formed  by  a  matrix  of  memory  cells,  each  of  which 
is  formed  by  an  access  transistor  1  1  and  a  capaci- 
tor  12.  The  gates  of  the  access  transistors  11  are 
connected  to  word  lines  WL1,  WL2,  WL1  , 
WL2',  One  of  the  source  and  the  drain  of  each 
access  transistor  11  is  connected  to  a  bit  line  BL 
and  BT",  while  the  other  of  the  source  and  the  drain 
is  connected  to  the  capacitor  12.  The  bit  lines  BL 
and  EUare  paired.  In  Figure  1  ,  the  bit  line  pairs  for 
the  column  numbers  i  to  i  +3  are  shown  for  sim- 
plicity.  These  bit  line  pairs  are  selected  by  the 
turning  on  and  off  of  column  selection  transistors 
1  4  fed  with  column  selection  signals. 

The  sensing  amplifiers  13  making  up  the  sens- 
ing  amplifier  array  3  are  provided  between  the 
memory  cell  arrays  1  and  2,  so  that  each  sensing 
amplifier  13  is  associated  with  one  bit  line  pair  BL 
and  BT~.  The  sensing  amplifiers  13  are  shared  by 
the  memory  cell  arrays  1  and  2,  and  operate  to 
amplify  the  differential  signal  between  the  bit  lines 
BL  and  BL  extending  across  the  memory  cell  ar- 
rays  1  and  2.  That  is,  the  sensing  amplifiers  13  are 

so-called  shared  sensing  amplifiers  ana,  oy  tne 
transistors  5,  6  and  7  of  the  first  and  second 
switching  means  as  later  described,  divide  the  bit 
line  pairs  BL  and  BCextending  across  the  memory 

5  cell  arrays  1  and  2. 
The  I/O  line  pair  4  is  provided  on  the  opposite 

side  of  the  first  memory  cell  array  1  from  the 
sensing  amplifier  array  3.  The  I/O  line  pair  4,  adja- 
cent  to  the  first  memory  cell  array  1  ,  is  formed  by 

to  an  I/O  line  and  an  I/O  line.  The  I/O  line  is  con- 
nected  via  column  selection  transistors  1  4  to  the  bit 
line  BL,  while  the  I/O  line  is  connected  via  column 
selection  transistors  14  to  the  bit  line  BL  .  Data 
transfer  is  performed  via  the  I/O  line  pair  4. 

15  The  transistors  5  and  6  forming  the  first  switch 
means  electrically  connect  or  disconnect  the  bit 
lines  BL  and  BL  between  the  first  memory  cell 
array  1  and  the  sensing  amplifiers  13.  The  transis- 
tors  5  are  connected  in  series  with  the  paired  bit 

20  lines  selected  by  column  selection  signals  Yi,  Yi+2, 
To  the  gate  of  each  of  the  transistors  5  is 

supplied  a  switching  signal  0ISOi  ,  such  that,  when 
the  switching  signal  0ISOi  is  at  an  H  (high)  level, 
the  bit  lines  BL  and  BTTand  the  associated  sensing 

25  amplifier  13  are  connected  to  each  other  and,  when 
the  switching  signal  0ISOi  is  at  an  L  (low)  level,  the 
bit  lines  BL  and  BL  and  the  sensing  amplifier  13 
are  disconnected  from  each  other.  The  transistors 
6  forming  the  first  switch  means  are  connected  in 

30  series  with  paired  bit  lines  selected  by  column 
selection  signals  Yi  +  1,  Yi+3  Thus  the  bit 
columns  controlled  by  the  transistors  5  and  the  bit 
columns  controlled  by  the  transistors  6  are  arrayed 
alternately,  and  the  bit  lines  BL  and  BTare  divided 

35  into  a  bit  line  group  selected  by  the  transistors  6 
and  a  bit  line  group  selected  by  the  transistors  6. 
To  the  gate  of  each  transistor  6  is  supplied  a 
switching  signal  0ISO2,  such  that,  when  the  switch- 
ing  signal  0ISO2  is  H,  the  bit  lines  BL  and  BTTand 

40  the  associated  sensing  amplifier  13  are  connected 
to  each  other,  and  when  the  switching  signal  0ISO2 
is  L,  the  bit  lines  BL  and  BL  and  the  associated 
sensing  amplifier  13  are  disconnected  from  each 
other. 

45  The  transistors  7  of  the  second  switch  means 
are  provided  in  the  bit  lines  BL  and  BT"between  the 
sensing  amplifier  array  3  and  the  memory  cell 
array  2.  To  the  gates  of  the  transistors  7  is  sup- 
plied  a  switching  signal  OlSOo,  such  that,  when  the 

50  switching  signal  0ISOo  is  H,  the  transistors  7  are 
turned  on  and,  when  the  switching  signal  0ISOo  is 
L,  the  transistors  7  are  turned  off. 

On  the  side  of  the  second  memory  cell  array  2 
opposite  to  the  sensing  amplifiers  13,  transistors  15 

55  and  16  forming  a  bit  line  loading  circuit  and  an 
equalizer  circuit  are  provided,  and  are  controlled  by 
a  signal  0RES. 

Referring  to  Figures  2  to  4,  the  case  of  acces- 
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sing  the  first  memory  cell  array  1,  and  then  the 
case  of  accessing  the  second  memory  cell  array  2 
will  be  explained. 

When  accessing  the  first  memory  cell  array  1, 
the  signal  0RES  goes  at  time  to  to  L,  while  the 
signal  OlSOo  also  goes  to  L,  as  indicated  by  solid 
lines  in  Figure  4.  The  transistors  15  and  16  are 
turned  off,  the  transistors  7  of  the  second  switch 
means  also  being  turned  off.  The  signals  OlSOi 
and  0ISO2  are  both  H,  so  that  the  transistors  5  and 
6  are  turned  on.  Thus  the  sensing  amplifiers  13  are 
connected  via  the  bit  lines  BL  and  BTonly  with  the 
first  memory  cell  array  1.  After  such  activation  of 
the  first  and  second  switch  means,  one  of  the  word 
lines  WLl',  WL2'  is  selected  by  column  ad- 
dress  signals.  Then,  at  time  ti,  by  the  sensing 
operation  of  the  sensing  amplifier  13,  the  potentials 
of  the  bit  lines  BL  and  BTTare  amplified  to  H  and  L, 
respectively,  in  dependence  on  the  data  of  the 
selected  memory  cell.  Since  the  transistor  7  is 
turned  off,  and  the  transistors  5  and  6  are  turned 
on,  the  parts  of  the  bit  lines  BL  and  BTTthat  are 
charged  and  discharged  at  this  time  are  only  those 
areas  extending  over  the  first  memory  cell  array  1  , 
as  shown  in  Figure  2.  The  areas  of  the  bit  lines  BL 
and  BL  extending  over  the  second  memory  cell 
array  2  are  not  charged  or  discharged. 

One  of  the  column  selection  signals  Yj,  Yi+3, 
goes  to  H,  and  only  the  bit  line  pair  associated 

with  the  selected  column  is  connected  to  the  I/O 
line  pair  4  to  permit  data  reading  and  writing. 
Restoration  is  performed  only  with  respect  to  the 
first  memory  cell  1  with  the  bit  lines  BL  and  BTTof 
the  second  memory  cell  array  2  not  being  charged 
or  discharged.  At  time  t.3,  the  signal  ORES  is 
changed  from  L  to  H,  while  the  signal  0ISOo  is 
changed  from  L  to  H. 

When  accessing  the  second  memory  cell  array 
2,  the  signal  0RES  goes  to  L  at  time  to,  as  shown 
in  Figure  4,  while  the  signal  0ISOo  remains  at  H,  as 
shown  by  a  dashed  line  in  Figure  4.  At  this  time  to, 
the  signals  0ISOi,  and  0ISO2  controlling  the  tran- 
sistors  5  and  6  are  changed  from  H  to  L,  as  shown 
by  dashed  lines  in  Figure  4,  so  that  the  transistors 
5  and  6  are  turned  off.  Hence,  only  {he  second 
memory  cell  array  2  is  connected  via  the  bit  lines 
BL  and  BTTto  the  sensing  amplifiers  13.  After  such 
activation  of  the  first  and  second  switch  means, 
one  of  the  word  lines  WL1  ,  WL2  is  selected  by 
the  column  address  signals.  Then,  at  time  ti,  by 
the  sensing  operation  of  the  sensing  amplifier  13, 
the  potentials  of  the  bit  lines  BL  and  BTTare  am- 
plified  to  H  and  L,  respectively,  in  dependence  on 
the  data  of  the  selected  memory  cell.  Since  the 
transistor  7  is  turned  on  and  the  transistors  5  and  6 
are  turned  off,  the  parts  of  the  bit  lines  BL  and  BT 
that  are  charged  or  discharged  are  limited  to  areas 
of  the  second  memory  cell  array  2. 

The  data  of  the  selected  memory  cell  are  am- 
plified  by  such  activation  of  the  sensing  amplifiers 
13.  However,  during  reading  or  writing,  it  is  neces- 
sary  to  turn  the  transistors  5  or  6  on  selectively 

5  depending  on  the  position  of  the  accessed  memory 
cell  to  connect  the  transistor  5  or  6  to  the  I/O  lines. 
When  accessing  a  memory  cell  associated  with  the 
bit  lines  BL  and  BTTselected  by,  for  example,  the 
selection  signals  Yj,  Y|+2  the  signal  0ISOi  is 

70  changed  at  time  t2  from  L  to  H,  as  shown  by  a 
dashed  line  in  Figure  4.  Only  the  one  bit  line  pair 
of  the  bit  lines  BL  and  BL  extending  into  the  first 
memory  cell  array  1,  which  is  selected  by  the 
column  selection  signals  Y,,  Yj*2  is  connected 

75  with  the  sensing  amplifier  13  via  the  transistor  5. 
Since  the  signal  0ISO2  remains  at  L,  the  transistor 
6  remains  off.  Thus  a  memory  cell  on  a  column 
associated  with  the  transistors  5,  that  is,  a  column 
selected  by  the  column  selection  signals  Y,,  Y,+2, 

so  is  connected  by  the  bit  lines  BL  and  BT7  with 
the  I/O  lines.  Figure  3  shows  by  hatched  lines  the 
bit  line  areas  charged  and  discharged  at  this  time. 
In  the  conventional  practice,  it  has  been  necessary 
to  charge  and  discharge  all  the  bit  lines  extending 

25  all  over  the  first  memory  cell  array  1  at  the  time  the 
memory  cells  of  the  second  memory  cell  array  2 
are  selected,  whereas,  in  the  present  embodiment, 
only  one  half  the  bit  lines  extending  over  the  first 
memory  cell  array  1  are  charged  or  discharged.  In 

30  addition,  the  bit  lines  are  divided  into  two  groups, 
so  that  when  accessing  the  second  memory  cell  2, 
it  is  three-fourths  of  the  overall  area  that  is  charged 
or  discharged,  whereas  one-fourth  of  the  overall 
area  is  not  charged  or  discharged,  so  that  the 

35  power  consumption  can  be  reduced. 
When  accessing  the  memory  cells  associated 

with  the  other  transistors  6,  it  suffices  to  change 
the  signal  0ISO2  at  time  t2  from  L  to  H,  with  the 
signal  0ISO1  ,  remaining  at  L. 

40  At  time  t3,  the  signal  ORES  is  changed  from  L 
to  H,  while  the  signal  0ISO2  or  OlSOi  is  changed 
from  L  to  H. 

In  the  above  described  operation  of  the  em- 
bodiment,  when  access  is  had  to  a  memory  cell  of 

45  the  second  memory  cell  array  2,  only  one  half  of 
the  bit  lines  extended  into  the  first  memory  cell 
array  1  are  used,  so  that  the  other  half  of  the  bit 
lines  of  the  first  memory  cell  array  1  are  not 
charged  or  discharged.  Hence,  the  power  con- 

50  sumption  is  reduced,  while  high  speed  operation  is 
simultaneously  achieved. 

A  second  embodiment  of  DRAM  is  so  arranged 
that  the  number  of  the  memory  cell  arrays,  that  is, 
the  number  of  blocks,  is  double  that  of  the  DRAM 

55  of  the  preceding  embodiment,  with  the  control  be- 
ing  made  to  provide  for  a  constant  power  con- 
sumption. 

Referring  to  Figure  5,  the  DRAM  shown  therein 
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3  formed  by  two  blocks,  there  being  four  memory 
;ell  arrays  51  ,  52,  53  and  54,  there  being  a  sensing 
implifier  array  55  between  the  memory  cell  arrays 
i1  and  52  and  a  sensing  amplifier  array  56  be- 
ween  the  memory  cell  arrays  53  and  54.  I/O  line 
jairs  57  and  58  are  provided  between  the  memory 
:ell  arrays  51  and  53,  so  that  the  memory  cell 
irrays  51  and  53  represent  the  first  memory  cell 
irray  having  first  switch  means  for  dividing  the  bit 
ines  into  a  plurality  of  groups. 

In  the  present  DRAM  wherein  the  number  of 
nemory  cell  arrays  is  twice  that  in  the  DRAM  of 
he  preceding  embodiment,  when  one  of  the  two 
)locks  on  respective  sides  of  the  I/O  line  pairs  57 
and  58  is  accessing  the  first  memory  cell  array,  the 
second  memory  cell  array  in  the  other  block  is 
accessed  simultaneously.  In  Figure  5,  the  areas 
shown  by  the  hatched  lines  are  those  areas  under- 
going  charging  and  discharging.  For  example,  the 
nemory  cell  arrays  51  and  54  have  memory  cells 
Deing  accessed,  and  the  bit  lines  divided  during 
he  operation  are  only  those  associated  with  the 
nemory  cell  array  53.  As  shown,  it  is  five-eights  of 
:he  overall  area  that  undergoes  charging  or  dis- 
charging,  so  that  the  power  consumption  is  again 
•educed. 

In  the  present  embodiment,  when  the  first 
nemory  cell  array  is  accessed  in  one  of  the 
Dlocks,  the  second  memory  cell  array  is  accessed 
n  the  other  block.  Thus  the  block  controlled  by  the 
solid  line  and  the  block  controlled  by  the  dashed 
line  in  Figure  4  are  contiguous  to  each  other.  In 
this  manner,  the  hatched  line  area  in  Figure  5 
remains  constant  at  all  times,  with  the  figure  of 
five-eighth  not  being  changed. 

The  number  of  the  blocks  is  not  limited  to  two, 
and  a  similar  control  operation  can  be  performed 
with  respect  to  a  larger  number  of  blocks. 

In  a  third  embodiment,  the  bit  lines  are  divided 
into  three  bit  line  groups. 

Referring  to  Figure  6,  the  bit  lines  in  a  first 
memory  cell  array  61  are  divided  into  a  group  of 
bit  columns  Ya,  a  group  of  bit  columns  Yb  and  a 
group  of  bit  columns  Yc.  A  sensing  amplifier  array 
63  is  provided  between  the  first  memory  cell  array 
61  and  a  second  memory  cell  array  62,  and  an  I/O 
line  pair  64  is  provided  on  the  other  side  of  the  first 
memory  cell  array  61  from  the  sensing  amplifier 
array  63.  Although  not  shown,  first  and  second 
switch  means  are  provided,  with  three  signals  be- 
ing  controlled  by  the  first  switch  means. 

In  this  DRAM,  only  one  of  the  three  bit  line 
group  Ya,  Yb  and  Yc  undergoes  charging  or  dis- 
charging  during  accessing  of  the  second  memory 
cell  array  62.  It  is  the  bit  line  group  associated  with 
the  bit  lines  Bl  and  BTTassociated  in  turn  with  the 
accessed  memory  cells  that  is  selected. 

In  the  above  construction,  the  power  consump- 

tion  can  be  reduced,  while  the  speeding  up  of  the 
operation  is  simultaneously  achieved. 

The  bit  lines  may  be  divided  into  four  or  more 
groups  instead  of  three. 

5 

Claims 

1  .  A  DRAM  having  folded  bit  line-shared  sens- 
'0  ing  amplifiers  (13),  the  DRAM  comprising: 

first  and  second  memory  cell  arrays  (1  ,  2); 
a  plurality  of  sensing  amplifiers  (13)  provided  be- 
tween  and  shared  by  said  memory  cell  arrays  (1, 
2);  and 

'5  input/output  means  (4)  provided  on  the  side  of  said 
first  memory  cell  array  (1)  opposite  to  said  sensing 
amplifiers  (13); 
characterised  by: 
a  plurality  of  bit  line  pairs  (BL,  BIT)  each  asso- 

?o  ciated  with  one  of  said  sensing  amplifiers  (13); 
first  switch  means  (5,  6)  provided  between  said  first 
memory  cell  array  (1)  and  said  sensing  amplifiers 
(13)  and  dividing  said  bit  line  pairs  (BL,  BET)  into  a 
plurality  of  groups;  and 

?5  second  switch  means  (7)  provided  between  and 
separating  said  second  memory  cell  array  (2)  and 
said  sensing  amplifiers  (13)  from  each  other. 

2.  A  DRAM  according  to  claim  1  wherein  said 
first  switch  means  (5,  6)  divides  said  bit  line  pairs  • 

30  (BL,  BLT  )  of  said  first  memory  cell  array  (1)  al- 
ternately  into  two  bit  line  pair  groups. 

3.  A  DRAM  according  to  claim  2  wherein,  on 
accessing  a  said  memory  cell  array  (1  ,  2),  a  plural- 
ity  of  said  sensing  amplifiers  (13)  and  said 

35  input/output  means  (4)  are  connected  via  one 
group  of  said  first  switch  means  (5,  6),  the  other 
group  of  said  first  switch  means  (5,  6)  being  dis- 
connected. 

4.  A  DRAM  having  folded  line-shared  sensing 
40  amplifiers  (13),  the  DRAM  comprising: 

a  plurality  of  blocks  each  comprising  first  and  sec- 
ond  memory  cell  arrays  (1  ,  2); 
a  plurality  of  sensjng  amplifiers  (13)  provided  be- 
tween  and  shared  by  said  first  and  second  memory 

45  cell  arrays  (1  ,  2)  in  each  of  said  blocks;  and 
input/output  means  (4)  provided  on  the  side  of  said 
first  memory  cell  array  (1)  opposite  to  said  sensing 
amplifiers  (13)  in  each  of  said  blocks; 
characterised  by: 

so  a  plurality  of  bit  line  pairs  (BL,  EC)  each  asso- 
ciated  with  said  sensing  amplifiers  (13); 
first  switch  means  (5,  6)  provided  between  said  first 
memory  cell  array  (1)  and  said  sensing  amplifiers 
(13)  and  dividing  said  bit  line  pairs  (BL,  BT")  into  a 

55  plurality  of  groups;  and 
second  switch  means  (7)  provided  between  and 
separating  said  second  memory  cell  array  (2)  and 
said  sensing  amplifiers  (13)  from  each  other. 

5 
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5.  A  DRAM  according  to  claim  4  wherein: 
said  blocks  are  divided  into  one  block  or  blocks 
and  another  block  or  blocks,  said  first  switch 
means  (5,  6)  dividing  the  bit  line  pairs  (BL,  EC)  of 
said  first  memory  cell  array  (1)  into  a  first  bit  line  5 
oair  group  and  a  second  bit  line  pair  group; 
during  accessing,  said  first  memory  cell  array  (1)  is 
accessed  in  said  one  block  or  blocks  at  the  same 
time  that  said  second  memory  ceil  array  (2)  is 
accessed  in  the  other  block  or  blocks;  and  10 
a  plurality  of  sensing  amplifiers  (13)  and  said 
input'output  means  (4)  are  connected  in  said  other 
block  or  blocks  via  a  first  bit  line  pair  group  (BL,  BT 
)  of  said  first  switch  means  (5,  6)  in  said  other 
block  or  blocks,  the  second  bit  line  group  (BL,  BE")  75 
of  said  first  switch  means  (5,  6)  of  said  other  block 
or  blocks  being  disconnected. 
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