
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

peen  des  brevets  E P   0  5 7 4   0 9 4   B 1  

EUROPEAN  PATENT  S P E C I F I C A T I O N  

(45)  Date  of  publication  and  mention 
of  the  grant  of  the  patent: 
11.12.1996  Bulletin  1996/50 

(21)  Application  number:  93202350.0 

(22)  Date  of  filing:  20.02.1989 

(51)  IntCI  e  G11C  7 / 0 0  

(54)  Memory  devices 

Speichervorrichtungen 

Dispositifs  de  memoire 

(84)  Designated  Contracting  States: 
DE  FR  GB  NL 

(30)  Priority:  19.02.1988  JP  36711/88 
19.02.1988  JP  36712/88 
20.02.1988  JP  37908/88 

(43)  Date  of  publication  of  application: 
15.12.1993  Bulletin  1993/50 

(62)  Application  number  of  earlier  application  in 
accordance  with  Art.  76  EPC:  89301639.4 

(73)  Proprietor:  SONY  CORPORATION 
Tokyo  141  (JP) 

DO 
^> 
O) 
o  

o  
a .  
LU 

(72)  Inventor:  Miyaji,  Fumio,  c/o  Patents  Division 
Shinagawa-ku,  Tokyo  141  (JP) 

(74)  Representative:  Pilch,  Adam  John  Michael  et  al 
D.  YOUNG  &  CO., 
21  New  Fetter  Lane 
London  EC4A  1  DA  (GB) 

(56)  References  cited: 
EP-A-0  149  043 
EP-A-0  189  700 

EP-A-0  182  353 

•  PATENT  ABSTRACTS  OF  JAPAN  vol.  6,  no.  166 
(P-1  38)31  August  1982  &  JP-A-57  081  665 
(TOSHIBA  CORP.) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give 
notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in 
a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid.  (Art. 
99(1)  European  Patent  Convention). 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  574  094  B1 2 

Description 

This  invention  relates  to  semiconductor  memory 
devices  such  as  a  static  random  access  memory  (RAM) 
device. 

A  semiconductor  memory  device  such  as  a  static 
RAM  (SRAM)  which  has  a  high  speed  read-out  function 
is  already  known,  for  example  as  disclosed  in  Japanese 
Patent  Application  Publication  No.  JP-A-54-148  442, 
wherein  high  speed  operation  is  attained  by  suitably 
controlling  variable  load  means  provided  at  terminal 
ends  of  bit  lines  (data  lines). 

A  random  access  memory  device  such  as  an  SRAM 
device  may  be  equipped  with  a  flash  clear  function.  Ac- 
cording  to  this  function,  when  a  single  control  signal  is 
fed  from  an  external  circuit,  either  "0"  or  "1"  is  written 
into  all  of  the  memory  cells  of  the  memory  device  at  a 
time.  Therefore,  this  function  can  be  utilised  for  initialis- 
ing  the  memory  device  for  resetting  or  testing. 

In  a  typical  random  access  memory  device,  flash 
clear  is  executed  simultaneously  for  an  entire  memory 
cell  array  of  the  memory  device.  This  raises  the  problem 
that  current  flow  upon  flash  clear  presents  a  critically 
high  peak  value. 

In  fact,  the  storage  capacity  of  memory  devices  has 
been  increasing  significantly  in  recent  years  and  mem- 
ory  cell  arrays  are  tending  towards  a  large  scale.  If  a 
large  scale  memory  cell  array  is  cleared  at  one  time,  the 
peak  current  flow  in  the  memory  device  amounts  to  an 
extremely  high  value.  Increase  of  the  peak  current  will 
naturally  cause  considerable  variation  in  level  of  a  pow- 
er  supply  line  or  a  ground  line.  Accordingly,  there  is  the 
possibility  that  noise  may  be  produced  or  conductors  in 
the  integrated  circuit  (IC)  chip  may  be  fused,  causing 
destruction  of  the  inner  structure  of  the  chip  or  destruc- 
tion  of  an  appliance  in  which  the  memory  device  is  used. 

In  view  of  such  circumstances,  several  proposals 
have  been  made  wherein  a  memory  cell  array  is  seg- 
mented  into  a  plurality  of  memory  cell  groups  to  each  of 
which  a  batch  writing  operation  is  made  successively  at 
different  timings.  One  such  proposal  is  disclosed  in  our 
Japanese  Patent  Application  Publication  No.  JP-A- 
01-130  385  which  is  not  prepublished. 

This  proposed  memory  device  is  shown  in  the  block 
diagram  of  Figure  1(A)  of  the  accompanying  drawings. 
Referring  to  Figure  1  (A),  the  memory  device  includes  a 
starting  circuit  a  which  generates  a  starting  signal  in  re- 
sponse  to  a  starting  instruction  signal  fed  thereto.  The 
memory  device  further  includes  a  plurality  of  flash-clear 
circuits  b1,  b2,  b3  bn  which  are  provided  in  a  corre- 
sponding  relationship  to  a  plurality  of  memory  cell 
groups  c1  ,  c2,  c3  cn  which  are  formed  by  segmenting  a 
memory  cell  array  into  n  sections.  The  starting  signal 
thus  generated  from  the  starting  circuit  a  is  supplied  to 
the  first  flash-clear  circuit  b1  ,  which  thus  sends  a  flash- 
clearing  signal  FC1  to  the  first  memory  cell  group  cl  for 
flash-clearing  the  group  c1.  Meanwhile,  the  flash-clear 
circuit  bl  delays  the  starting  signal  received  from  the 

starting  circuit  a  and  then  supplies  the  delayed  signal  to 
the  second  flash-clear  circuit  b2.  In  response  to  the  de- 
layed  starting  signal  from  the  first  flash-clear  circuit  b1  , 
the  second  flash-clear  circuit  b2  delivers  a  flash-clearing 

5  signal  FC2  to  the  memory  cell  group  c2forflash-clearing 
the  group  c2.  Meanwhile,  the  second  flash-clear  circuit 
b2  also  delays  the  received  starting  signal  and  supplies 
the  delayed  signal  to  the  third  flash-clear  circuit  b3. 
Thus,  the  memory  cells  of  the  memory  cell  groups  c1  to 

10  cn  are  successively  flash-cleared  in  accordance  with  a 
predetermined  order  as  seen  from  the  time  chart  of  Fig- 
ure  1  (B)  of  the  accompanying  drawings.  A  memory  de- 
vice  of  this  type  presents  a  significantly  lower  value  of 
peak  current  flow  upon  flash-clearing  because  the  mem- 

15  ory  cell  groups  are  flash-cleared  at  different  timings. 
In  such  a  memory  device  as  shown  in  Figure  1  (A), 

however,  a  flash-clear  circuit  b1  to  bn  must  be  provided 
for  each  memory  cell  group  c1  to  cn.  Accordingly,  the 
memory  device  includes  a  significant  number  of  flash- 

20  clear  circuits,  which  leads  to  the  problem  that  the  area 
of  the  chip  of  the  memory  device  is  comparatively  large. 

A  memory  according  to  the  preamble  of  claim  1  is 
disclosed  in  JP-A-57  081  665. 

According  to  the  invention  there  is  provided  a  sem- 
25  iconductor  memory  device  having  a  flash-clear  function, 

the  memory  device  comprising: 

a  memory  cell  array  segmented  into  a  plurality  of 
memory  cell  groups;  and  being  characterised  by 

30  a  single  flash-clear  circuit  provided  in  common  for 
said  plurality  of  memory  cell  groups  for  delivering, 
during  a  district  flash  clearing  operation,  flash-clear- 
ing  signals  at  different  timings  to  respective  ones  of 
said  plurality  of  memory  cell  groups  to  flash-clear 

35  memory  cells  of  said  plurality  of  memory  cell 
groups. 

An  embodiment  of  the  invention,  to  be  described  in 
greater  detail  hereinafter,  provides  a  random  access 

40  memory  device  which  presents  a  significantly  low  value 
of  peak  current  flow  therein  upon  flash-clearing  and  oc- 
cupies  a  comparatively  small  area  on  a  chip. 

In  one  embodiment  of  the  invention,  a  starting  cir- 
cuit  for  the  flash-clear  circuit  includes  a  latch  circuit  op- 

45  erable  to  be  set  by  an  input  pulse  and  to  deliver  a  pre- 
determined  output  pulse,  and  a  charging/discharging 
circuitfor  receivingthe  input  pulse,  the  latch  circuit  being 
connected  to  be  reset  in  response  to  charging  or  dis- 
charging  of  the  charging/discharging  circuit. 

so  The  invention  will  now  be  described  by  way  of  ex- 
ample  with  reference  to  the  accompanying  drawings, 
throughout  which  like  parts  are  referred  to  by  like  refer- 
ences,  and  in  which: 

55  Figure  1  (A)  is  a  circuit  block  diagram  illustrating  the 
general  arrangement  of  a  previously-proposed 
memory  device  having  a  flash-clear  function; 
Figure  1  (B)  is  a  time  chart  illustrating  the  operation 
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of  the  memory  device  shown  in  Figure  1(A); 
Figure  2  is  a  block  circuit  diagram  of  a  memory  de- 
vice  according  to  European  Patent  Application  No. 
EP-A-0  331  322  of  which  the  present  application  is 
a  divisional  application; 
Figure  3  is  a  signal  waveform  chart  illustrating  the 
operation  of  the  memory  device  shown  in  Figure  2; 
Figure  4  is  a  block  diagram  illustrating  the  basic  ar- 
rangement  of  the  memory  device  shown  in  Figure 
2  where  the  memory  device  has  a  flash-clearing 
function  according  to  an  embodiment  of  the  inven- 
tion; 
Figure  5  is  atime  chart  illustrating  the  flash-clearing 
signals  in  the  memory  device  shown  in  Figure  4; 
Figure  6  is  a  block  circuit  diagram  showing  a  flash- 
clearing  circuit  of  the  memory  device  shown  in  Fig- 
ure  4; 
Figure  7  is  a  circuit  diagram  showing  an  initial  data 
setting/resetting  circuit  of  the  memory  device 
shown  in  Figure  4; 
Figure  8  is  a  circuit  diagram  showing  an  initial  clear- 
ing  and  count-up  clearing  circuit  of  the  memory  de- 
vice  shown  in  Figure  4; 
Figure  9  is  a  time  chart  illustrating  the  operation  of 
the  flash-clearing  circuit  shown  in  Figure  6; 
Figure  1  0  is  another  time  chart  illustrating  the  oper- 
ation  of  the  initial  clearing  and  count-up  clearing  cir- 
cuit  shown  in  Figure  8; 
Figure  11  is  a  block  diagram  illustrating  the  basic 
arrangement  of  a  pulse  generator  for  use  with  the 
memory  device  shown  in  Figure  4; 
Figure  1  2  is  a  circuit  diagram  showing  a  first  exem- 
plary  circuit  construction  of  the  pulse  generator 
shown  in  Figure  11  ; 
Figure  13  is  a  waveform  chart  showing  the  wave- 
forms  of  signals  in  the  circuit  shown  in  Figure  12; 
Figure  1  4  is  a  circuit  diagram  showing  a  second  ex- 
emplary  circuit  construction  of  the  pulse  generator 
shown  in  Figure  11;  and 
Figure  15  is  a  waveform  chart  showing  the  wave- 
forms  of  signals  in  the  circuit  shown  in  Figure  14. 

A  memory  device,  to  be  described  below,  is  in  the 
form  of  an  SRAM  which  is  manufactured  by  the  comple- 
mentary  metal  oxide  semiconductor  (CMOS)  producing 
process.  The  memory  device  attains  high  speed  opera- 
tion  by  employing  p-channel  metal  oxide  semiconductor 
(PMOS)  transistors  as  variable  load  means  at  terminal 
ends  of  bit  lines  therein. 

Referring  first  to  Figure  2,  detailed  circuit  construc- 
tion  of  part  of  a  memory  device  according  to  our  Euro- 
pean  Patent  Application  No.  EP-A-0  331  322  is  shown. 
The  memory  device  includes  a  plurality  of  memory  cells 
41  (only  one  is  shown).  Each  of  the  memory  cells  41  is 
disposed  between  a  pair  of  bit  lines  BL1  and  BL2  and 
connected  via  a  pair  of  access  transistors  42  and  43  to 
the  bit  lines  BL1  and  BL2,  respectively.  The  access  tran- 
sistors  42  and  43  are  each  in  the  form  of  an  n-channel 

metal  oxide  semiconductor  (NMOS)  transistor  the  gate 
of  which  is  connected  to  a  word  line  WL.  The  memory 
cells  41  are  arranged  so  as  to  form  a  matrix  and  accord- 
ingly,  the  memory  device  includes  a  plurality  of  pairs  of 

5  bit  lines. 
A  pair  of  PMOS  transistors  45  and  46  serving  as 

load  elements  are  connected  to  the  terminal  ends  of  the 
respective  bit  lines  BL1  and  BL2.  A  supply  voltage  Vcc 
is  supplied  to  the  sources  of  the  PMOS  transistors  45 

10  and  46  while  the  drains  of  the  PMOS  transistors  45  and 
46  are  connected  to  the  bit  lines  BL1  and  BL2,  respec- 
tively.  The  gates  of  the  PMOS  transistors  45  and  46  are 
connected  to  a  precharge  signal  line  49  so  as  to  receive 
a  precharge  signal  c|>b  from  the  latter. 

is  In  the  vicinity  of  each  of  the  PMOS  transistors  45 
and  46,  there  is  disposed  another  PMOS  transistor  44 
for  equalising  the  bit  lines  BL1  and  BL2.  The  source  and 
drain  of  the  PMOS  transistor  44  are  connected  to  the  bit 
lines  BL1  and  BL2  while  the  gate  of  the  PMOS  transistor 

20  44  js  connected  to  the  precharge  signal  line  49. 
A  pair  of  NMOS  transistors  47  and  48  serving  as 

first  variable  load  means  are  provided  for  each  memory 
cell  41  and  are  connected  to  the  bit  lines  BL1  and  BL2, 
respectively.  The  gates  and  drains  of  the  NMOS  tran- 

25  sistors  47  and  48  are  connected  in  common  so  as  to  be 
supplied  with  the  supply  voltage  Vcc  while  the  sources 
thereof  are  connected  to  the  bit  lines  BL1  and  BL2,  re- 
spectively. 

It  is  to  be  noted  that  the  memory  cells  of  the  memory 
30  device  may  be  either  of  the  high-resistance  load  type  or 

the  complete  CMOS  type. 
Referring  to  Figure  3,  the  operation  of  the  memory 

device  shown  in  Figure  2  is  illustrated  in  a  waveform 
chart.  Further  details  of  the  operation  are  described  in 

35  the  above-mentioned  EP-A-0  331  322. 
Referring  now  to  Figure  4,  there  is  shown  the  basic 

construction  of  a  memory  device  having  an  improved 
flash-clearing  function.  The  memory  device  includes  a 
starting  circuit  61  and  a  flash-clear  circuit  62  which  de- 

40  livers  flash  clear  signals  FC1  to  FCn  to  a  plurality  of 
memory  cell  groups  631  to  63n  of  a  memory  cell  array 
63  of  the  memory  device,  respectively.  The  flash  clear 
signals  FC1  to  FCn  may  have  a  binary  value  "1  ",  as 
shown  in  Figure  5,  and  are  delivered  at  successively  de- 

45  layed  timings  to  the  memory  cell  array  63  for  a  flash- 
clearing  operation. 

Due  to  such  successive  time  lags  with  which  the 
flash-clear  signals  FC1  to  FCn  are  delivered  to  the  indi- 
vidual  memory  cell  groups  63-,  to  63n,  current  flow  in  the 

so  memory  device  exhibits  a  significantly  lower  peak  value 
and  only  one  such  flash-clear  circuit  62  is  required.  Con- 
sequently,  the  chip  size  of  the  memory  device  is  signif- 
icantly  smaller  than  in  the  previous  proposals. 

Referring  now  to  Figure  6,  the  detailed  construction 
55  of  the  flash-clear  circuit  82  is  shown.  The  flash-clear  cir- 

cuit  82  includes  a  ring  oscillator  84  with  an  oscillation 
halt  function  for  generating  clock  pulses  CLK  which  are 
to  be  used  for  the  setting  of  a  clear  time.  The  flash-clear 
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circuit  82  further  includes  an  l-bit  counter  85  for  counting 
the  number  of  output  clock  pulses  CLK  of  the  ring  oscil- 
lator  84  to  set  a  clear  time,  an  m-bit  counter  86  for  count- 
ing  the  number  of  memory  cell  groups  which  constitute 
the  memory  cell  array  63,  an  n-bit  shift  register  87  for 
successively  supplying  flash  clear  signals  FC1  to  FCn 
to  the  memory  cell  groups  63-,  to63n  with  predetermined 
timing  lags,  an  initial  data  setting/resetting  circuit  88  for 
supplying  initial  data  to  the  n-bit  shift  register  87,  and  an 
initial  clearing  and  count-up  clearing  circuit  89  for  clear- 
ing  the  counters  85  and  86,  the  ring  oscillator  84  and  the 
n-bit  shift  register  87. 

Figure  7  shows  the  configuration  of  the  initial  data 
setting/resetting  circuit  88  of  the  flash-clear  circuit  62 
described  above.  Referring  to  Figure  7,  the  initial  data 
setting/resetting  circuit  88  includes  a  set/reset  type  flip- 
flop  which  is  connected  to  receive  at  a  first  input  terminal 
I  n  1  an  Ith  bit  output  Ql  of  the  1-bit  counter  85  and  to  re- 
ceive  a  starting  signal  at  a  second  input  terminal  In2 
thereof,  and  three  inverters  for  delaying  such  Ith  bit  out- 
put  Ql  of  the  1-bit  counter  85  to  be  received  by  the  flip- 
flop. 

Referring  now  to  Figure  8,  there  is  shown  the  con- 
figuration  of  the  initial  clearing  and  count-up  clearing  cir- 
cuit  89  of  the  flash-clear  circuit  62.  The  initial  clearing 
and  count-up  clearing  circuit  89  includes  an  AND  circuit 
for  obtaining  a  logical  product  of  output  bit  signals  Q1, 
Q2,  ...  Qm  of  the  m-bit  counter  86,  a  2-bit  shift  register 
for  receiving  an  output  signal  from  the  AND  circuit,  an 
inverter  for  inverting  a  second-bit  output  Q2  of  the  shift 
register,  and  a  flip-flop  for  receiving  an  output  signal  of 
the  inverter  as  a  reset  signal.  The  two-bit  shift  register 
receives  an  Ith-bit  signal  Ql  of  the  l-bit  counter  as  a  clock 
pulse  and  also  receives  at  its  clear  terminal  an  clear  sig- 
nal  CLR  which  is  an  output  of  the  flip-flop  of  the  initial 
clear  and  count-up  clear  circuit  89. 

Figures  9  and  1  0  illustrate  the  operation  of  the  flash- 
clear  circuit  62  shown  in  Figure  6.  Referring  first  to  Fig- 
ure  9,  when  a  starting  signal  is  received  from  the  starting 
circuit  61  shown  in  Figure  4  or  changed  from  a  high  level 
to  a  low  level,  each  of  the  ring  oscillator  84,  the  l-bit 
counter  85,  the  m-bit  counter  86  and  the  n-bit  shift  reg- 
ister  87  are  initially  cleared  by  an  output  CLR  of  the  initial 
clearing  and  count-up  clearing  circuit  89.  Then,  when 
the  starting  signal  subsequently  rises  from  the  low  level 
to  a  high  level,  the  ring  oscillator  64  starts  generation  of 
clock  pulses  CLK,  and  the  l-bit  counter  85  counts  the 
clock  pulses  CLK.  When  the  final  or  Ith-bit  output  Ql  of 
the  l-bit  counter  85  finally  rises  to  a  high  level,  the  first- 
bit  output  Q1  of  the  m-bit  counter  86  rises  to  a  high  level, 
and  at  the  same  time,  the  initial  data  setting/resetting 
circuit  88  is  enabled  to  deliver  an  output  Dout  of  a  high 
level  as  initial  data  Din  to  the  n-bit  shift  register  87.  Con- 
sequently,  a  first  flash  clear  signal  FC1  is  supplied  from 
the  n-bit  shift  register  87  to  the  first  memory  cell  group 
63-,  .  Immediately  after  that,  the  initial  data  Din  falls  to  a 
low  level  and  is  thereafter  maintained  at  the  low  level. 
In  order  to  prevent  the  initial  data  Din  from  falling  at  a 

timing  before  clearing  of  the  n-bit  counter  87  is  complet- 
ed,  the  initial  data  setting/resetting  circuit  88  includes 
the  plurality  of  delaying  inverters  on  the  input  I  n  1  side 
of  the  flip-flop  as  shown  in  Figure  7. 

5  When  the  Ith-bit  output  Ql  of  the  l-bit  counter  85  sub- 
sequently  rises  again,  the  initial  data  in  the  n-bit  shift 
register  87  is  shifted.  Consequently,  a  flash  clear  signal 
FC2  is  delivered  from  the  second-bit  output  Q2  of  the  n- 
bit  shift  register  87.  In  this  manner,  flash  clear  signals 

10  FC1  to  FCn  are  delivered  successively  from  the  n-bit 
shift  register  87. 

Then,  when  such  flash  clear  signals  FC1  to  FCn 
have  thus  been  delivered,  all  of  the  outputs  Q1  to  Qm 
(m  =  3  in  the  waveform  chart  shown  in  Figure  10)  of  the 

is  m-bit  counter  86  are  turned  to  a  high  level  as  shown  in 
Figure  10  so  that  a  signal  A  at  the  high  level  is  introduced 
to  the  2-bit  shift  register  (Figure  8)  of  the  initial  clearing 
and  count-up  clearing  circuit  89.  Then,  in  response  to  a 
rising  edge  of  a  subsequent  signal  Ql  (output  signal  of 

20  the  l-bit  counter),  the  signal  A  is  supplied  from  the  first- 
bit  output  Q1  of  the  2-bit  shift  register.  The  output,  how- 
ever,  is  not  used.  Then,  the  signal  A  is  shifted  to  a  sec- 
ond  bit  of  the  2-bit  shift  register  in  response  to  a  rising 
edge  of  the  next  signal  Ql.  The  output  signal  from  the 

25  second  bit  of  the  2-bit  shift  register  is  inverted  by  the 
inverter  and  introduced  as  a  reset  signal  to  the  flip-flop 
in  the  initial  clear  and  count-up  clear  circuit  87.  As  a  re- 
sult,  the  clear  signal  CLR  is  changed  over  from  a  high 
level  to  a  low  level  consequently  to  halt  operation  of  all 

30  of  the  ring  oscillator  84,  the  l-bit  counter  85,  the  m-bit 
counter  86  and  the  n-bit  shift  register  87,  thereby  com- 
pleting  the  series  of  flash-clearing  operations. 

With  the  flash-clear  circuit  used  in  the  memory  de- 
vice,  setting  of  a  clearing  time  can  be  made  with  a  high 

35  degree  of  accuracy  by  selectively  determining  the  oscil- 
lation  frequency  of  the  ring  oscillator  87  and  the  count 
values  of  the  two  counters  85  and  86. 

It  is  to  be  understood  that  although  the  starting  sig- 
nal  is  based  on  the  negative  logic  in  the  memory  device 

40  described  above,  it  may  instead  be  based  on  the  posi- 
tive  logic.  In  the  latter  case,  however,  it  is  necessary  to 
provide  a  logic  inverter  for  each  input  terminal  that  re- 
ceives  such  a  starting  signal. 

The  starting  circuit  61  for  producing  a  starting  signal 
45  to  start  the  flash-clear  circuit  62  shown  in  Figure  4  may 

be  constituted,  for  example,  from  a  pulse  generator 
which  may  have  a  basic  constitution  as  shown  in  Figure 
11. 

Referring  to  Figure  1  1  ,  the  pulse  generator  includes 
so  a  latch  circuit  131  and  a  charging/discharging  circuit 

1  32.  An  input  pulse  is  received  at  a  set  terminal  S  of  the 
latch  circuit  131  and  also  be  the  charging/discharging 
circuit  132.  The  output  of  the  charging/discharging  cir- 
cuit  1  32  is  fed  as  a  reset  signal  to  a  reset  terminal  R  of 

55  the  latch  circuit  131.  An  output  pulse  of  the  pulse  gen- 
erator  is  delivered  from  the  latch  circuit  1  31  . 

In  operation,  at  first  the  latch  circuit  1  31  is  set  by  an 
input  pulse  received  to  cause  a  rise  (or  otherwise  a  fall) 

4 
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of  the  output  thereof.  The  input  pulse  is  simultaneously 
fed  also  to  the  charging/discharging  circuit  1  32  to  cause 
the  latter  to  make  a  charging  operation  or  a  discharging 
operation,  or  else  charging  and  discharging  operations. 
Consequently,  the  output  level  of  the  charging/discharg- 
ing  circuit  132  varies  in  accordance  with  the  operation 
thereof  thus  made.  When  the  output  level  crosses  the 
threshold  voltage  at  the  terminal  R  of  the  latch  circuit 
131,  the  latch  circuit  131  is  reset  to  cause  a  fall  (or  a 
rise)  of  the  output  thereof. 

With  the  pulse  generator  described  above,  the  du- 
ration  of  the  output  pulse  depends  upon  a  charging  or 
discharging  characteristic  of  the  charging/discharging 
circuit  132.  Accordingly,  an  output  pulse  of  a  desired  du- 
ration  can  be  obtained  from  the  pulse  generator. 

A  more  detailed  circuit  construction  of  the  pulse 
generator  is  shown  in  Figure  1  2.  Referring  to  Figure  1  2, 
the  pulse  generator  includes  a  charging/discharging  cir- 
cuit  composed  of  a  resistor  R1,  a  capacitor  C1  and  a 
PMOS  transistor  143.  The  pulse  generator  further  in- 
cludes  an  SR  latch  circuit  composed  of  a  pair  of  2-input 
NAND  circuits  141  and  142  for  receiving  input  pulses 
based  on  the  negative  logic. 

The  pulse  generator  has  an  input  terminal  144  at 
which  it  receives  a  negative  logic  input  pulse.  The  input 
terminal  144  is  connected  to  the  PMOS  transistor  143 
and  also  to  the  S  terminal  of  the  NAND  circuit  1  41  of  the 
latch  circuit.  The  output  terminal  of  the  NAND  circuit  1  41 
is  connected  to  a  first  output  terminal  145  of  the  pulse 
generator  and  also  to  an  input  terminal  of  the  other 
NAND  circuit  1  42  of  the  latch  circuit.  The  output  terminal 
of  the  NAND  circuit  1  42  is  connected  to  a  second  output 
terminal  1  46  of  the  pulse  generator  and  also  to  the  other 
input  terminal  of  the  NAND  circuit  1  41  of  the  latch  circuit. 

The  gate  of  the  PMOS  transistor  143  of  the  charg- 
ing/discharging  circuit  is  connected  to  the  input  terminal 
1  44  of  the  pulse  generator  while  the  source  is  connected 
to  a  supply  voltage  Vcc.  The  drain  of  the  PMOS  transis- 
tor  1  43  is  connected  to  a  terminal  of  each  of  the  resistor 
R1  and  the  capacitor  C1  and  also  to  the  R  terminal  of 
the  NAND  circuit  1  42.  The  resistor  R1  and  the  capacitor 
C1  are  connected  in  parallel  to  each  other,  and  a  ground 
voltage  GND  is  applied  in  common  to  the  other  terminals 
of  the  resistor  R1  and  the  capacitor  C1  . 

Figure  1  3  illustrates  the  operation  of  the  pulse  gen- 
erator  shown  in  Figure  12.  Referring  to  Figure  13,  the 
voltage  at  a  junction  P2  between  the  PMOS  transistor 
143,  the  resistor  R1,  the  capacitor  C1  and  the  NAND 
circuit  142  shown  in  Figure  12  initially  exhibits  a  low  lev- 
el,  and  accordingly,  the  output  of  the  NAND  circuit  142 
which  provides  a  second  output  to  be  delivered  from  the 
second  output  terminal  146  remains  at  a  high  level. 
Thus,  the  two  input  terminals  of  the  NAND  circuit  141 
are  both  at  a  high  level  so  that  a  first  output  to  be  deliv- 
ered  from  the  first  output  terminal  145  presents  a  low 
level. 

Then,  at  an  instant  tO,  a  low-level  input  pulse  is  re- 
ceived  at  the  input  terminal  1  44.  Thereupon,  the  output 

of  the  NAND  circuit  141  is  changed  to  a  high  level.  The 
low-level  input  pulse  is  simultaneously  fed  also  to  the 
gate  of  the  PMOS  transistor  143  to  turn  on  the  PMOS 
transistor  1  43.  Consequently,  the  voltage  at  the  junction 

5  P2  is  gradually  raised  from  the  initial  low  level,  while 
charging  the  capacitor,  towards  a  high  level  substantial- 
ly  equal  to  the  supply  voltage  Vcc.  Then,  at  an  instant 
when  the  voltage  at  the  junction  P2  crosses  the  input 
threshold  voltage  of  the  NAND  circuit  142,  the  output  of 

10  the  NAND  circuit  142  is  changed  from  a  high  level  to  a 
low  level. 

Then,  at  an  instant  t1  after  lapse  of  a  time  T1  from 
the  instant  tO,  the  pulse  is  changed  from  the  low  level  to 
a  high  level.  However,  no  logic  change  is  caused  in  the 

is  NAND  circuit  141  by  the  level  change  of  the  input  pulse 
at  the  input  terminal  144  because  the  output  of  the 
NAND  circuit  142  received  at  the  other  input  terminal  of 
the  NAND  circuit  141  is  already  at  a  low  level.  Instead, 
the  PMOS  transistor  143  is  switched  from  an  on-state 

20  to  an  off-state  in  response  to  the  level  change  of  the  in- 
put  pulse.  Consequently,  the  junction  P2  is  disconnect- 
ed  from  the  supply  voltage  Vcc  so  that  discharging  is 
started  by  the  capacitor  C1  and  the  resistor  R1  . 

When  discharging  by  the  capacitor  C1  and  the  re- 
25  sistor  R1  proceeds  until  the  potential  at  the  junction  P2 

crosses  the  threshold  voltage  Vth  at  the  R  terminal  of 
the  NAND  circuit  1  42,  that  is,  until  an  instant  t2  at  which 
a  reset  signal  is  supplied  to  the  NAND  circuit  142,  the 
output  of  the  NAND  circuit  142  is  changed  from  a  low 

30  level  to  a  high  level.  Consequently,  the  output  of  the  sec- 
ond  output  terminal  146  of  the  pulse  generator  is 
changed  to  a  high  level  at  that  time.  Since  the  output  of 
the  NAND  circuit  142  is  fed  also  to  the  NAND  circuit  141, 
the  two  input  terminals  of  the  NAND  circuit  1  41  are  both 

35  changed  to  a  high  level  so  that  the  output  of  the  NAND 
circuit  141  is  changed  to  a  low  level. 

With  the  pulse  generator  shown  in  Figure  12,  the 
time  T2  from  the  instant  t1  to  the  instant  t2  is  equal  to 
the  duration  of  an  output  pulse.  Therefore,  it  is  possible 

40  to  establish  a  desired  pulse  duration  which  does  not  de- 
pend  upon  the  duration  T1  of  an  input  pulse.  For  exam- 
ple,  even  if  the  input  pulse  duration  T1  is  1  0  nsec  or  so, 
the  output  pulse  duration  T2  can  be  set  to  1  second  or 
so.  The  time  T2  is  determined  by  a  discharging  charac- 

45  teristic  or  time  constant  of  the  capacitor  C1  and  the  re- 
sistor  R1  as  described  hereinabove.  Therefore,  the  out- 
put  pulse  duration  T2  can  be  adjusted  as  desired  by  suit- 
ably  selecting  the  values  of  the  capacitor  C1  and  the 
resistor  R1  ,  or  the  concentration  of  the  impurities  or  the 

so  dielectric  material  and  the  like. 
In  addition,  both  positive  and  negative  pulses  can 

be  produced  without  provision  of  any  additional  gate  cir- 
cuit.  Accordingly,  the  number  of  elements  can  be  de- 
creased  significantly  compared  with  a  previously-pro- 

55  posed  pulse  generator  using  a  row  of  inverters. 
Another  circuit  configuration  of  the  pulse  generator 

is  shown  in  Figure  14.  The  pulse  generator  shown  in 
Figure  1  4  is  a  modification  to  the  pulse  generator  shown 

5 
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in  Figure  12  for  receiving  an  input  pulse  based  on  the 
positive  logic. 

Referring  to  Figure  1  4,  the  pulse  generator  includes 
an  RS  latch  circuit  composed  of  a  NAND  circuit  1  41  and 
a  NAND  circuit  142,  and  a  charging/discharging  circuit 
composed  of  a  PMOS  transistor  1  43,  a  capacitor  C1  and 
a  resistor  R1  ,  similarly  to  the  pulse  generator  shown  in 
Figure  12.  Since  the  RS  latch  circuit  and  the  charging/ 
discharging  circuit  are  similar  to  those  of  the  pulse  gen- 
erator  shown  in  Figure  12,  like  reference  symbols  are 
used  to  denote  like  elements,  and  further  description 
thereof  will  be  omitted. 

The  pulse  generator  shown  in  Figure  1  4  is  different 
from  the  pulse  generator  shown  in  Figure  12  in  that  an 
inverter  160  is  connected  to  an  input  terminal  144,  and 
the  output  of  the  inverter  1  60  is  connected  to  a  junction 
P3  between  the  gate  of  the  PMOS  transistor  143  and 
the  S  terminal  of  the  NAND  circuit  141  . 

In  operation,  when  an  input  pulse  based  on  the  pos- 
itive  logic  is  received  at  the  input  terminal  144  of  the 
pulse  generator,  it  is  inverted  by  the  inverter  1  60  to  make 
a  signal  of  a  low  level  at  the  junction  P3  shown  in  Figure 
15.  The  signal  level  at  the  junction  P3  corresponds  to 
the  level  of  the  input  pulse  at  the  input  terminal  144  in 
the  pulse  generator  shown  in  Figure  1  2.  Thus,  the  pulse 
generator  operates  in  response  to  an  input  pulse  based 
on  the  positive  logic  in  a  quite  similar  manner  to  the 
pulse  generator  shown  in  Figure  12  which  operates  in 
response  to  an  input  pulse  based  on  the  negative  logic. 

Particularly  when  any  one  of  the  pulse  generators 
shown  in  Figures  11,  12  and  14  is  used  in  an  SRAM 
device,  a  resistor  formed  by  the  same  process  as  a  high- 
resistance  element  for  the  memory  cells  can  be  used  as 
the  resistor  R1  of  the  charging/discharging  circuit,  which 
will  eliminate  the  necessity  for  a  great  capacity. 

It  is  possible  to  apply  any  of  the  pulse  generators  to 
a  flash  clear  mechanism  of  a  video  RAM  or  the  like. 

While  the  charging/discharging  circuit  described 
above  is  designed  so  as  to  be  reset  principally  by  a  dis- 
charge,  it  may  be  replaced  by  a  charging/discharging 
circuit  which  is  designed  to  be  reset  by  a  charge.  Fur- 
ther,  the  RS  latch  circuit  may  be  composed  of  a  NOR 
circuit  or  circuits  instead  of  NAND  circuits. 

With  the  pulse  generators  as  described  above,  the 
pulse  duration  can  be  expanded  independently  of  the 
pulse  duration  of  an  input  pulse  based  on  the  charging 
and  discharging  characteristics  of  the  charging/dis- 
charging  circuit,  and  the  output  pulse  duration  can  be 
adjusted  as  desired  in  accordance  with  the  selected  val- 
ues  of  the  component  resistor  and  capacitor  which  con- 
stitute  the  pulse  generator.  Furthermore,  the  entire  cir- 
cuit  configuration  can  be  simplified  when  any  of  the 
pulse  generators  is  used,  and  both  positive  and  negative 
pulses  can  be  produced  simultaneously.  In  addition,  any 
of  the  pulse  generators  can  be  applied  to  a  variety  of 
semiconductor  IC  devices. 

Claims 

1.  A  semiconductor  memory  device  having  a  flash- 
clear  function,  the  memory  device  comprising: 

5 
a  memory  cell  array  (63)  segmented  into  a  plu- 
rality  of  memory  cell  groups  (63-,  to  63n);  and 
being  characterised  by: 
a  single  flash-clear  circuit  (62)  provided  in  com- 

10  mon  for  said  plurality  of  memory  cell  groups 
(631  to  63n)  for  delivering,  during  a  distinct 
flash-clearing  operation,  flash-clearing  signals 
(FC1  to  FCn)  at  different  timings  to  respective 
ones  of  said  plurality  of  memory  cell  groups  to 

is  flash-clear  memory  cells  of  said  plurality  of 
memory  cell  groups. 

2.  A  memory  device  according  to  claim  1  ,  wherein  said 
flash-clear  circuit  (62)  includes  a  shift  register  (87). 

20 
3.  A  memory  device  according  to  claim  2,  wherein  said 

flash-clear  circuit  (62)  includes  a  ring  oscillator  (84) 
for  generating  clock  pulses,  a  counter  (85)  for  set- 
ting  a  flash-clearing  time  for  each  of  said  memory 

25  cell  groups  and  for  counting  a  number  of  said  mem- 
ory  cell  groups,  the  shift  register  (87)  being  operable 
to  supply  the  flash-clearing  signals  (FC1  to  FCn)  at 
successively  delayed  timings  in  a  particular  order 
to  said  memory  cell  groups,  and  an  initial  data  set- 

so  ting/resetting  circuit  (88)  for  providing  data  to  said 
shift  register  (87). 

4.  A  memory  device  according  to  claim  1  ,  claim  2  or 
claim  3,  including  a  starting  circuit  (61)  for  starting 

35  said  flash-clear  circuit  (62),  said  starting  circuit  (61  ) 
comprising: 

a  latch  circuit  (131)  operable  to  be  set  by  an 
input  pulse  and  to  deliver  a  predetermined  out- 

40  put  pulse;  and 
a  charging/discharging  circuit  (132)  for  receiv- 
ing  the  input  pulse; 
said  latch  circuit  (131)  being  connected  to  be 
reset  in  response  to  charging  or  discharging  of 

45  said  charging/discharging  circuit  (1  32). 

5.  A  memory  device  according  to  claim  4,  wherein  said 
charging/discharging  circuit  includes  a  resistor 
(R1),  a  capacitor  (C1),  and  a  MOS  transistor  (143) 

so  for  connecting  a  power  source  voltage  (Vcc)  to  said 
resistor  (R1  )  and  said  capacitor  (C1  ). 

Patentanspriiche 
55 

1  .  Halbleiterspeichereinrichtung  mit  einer  Blitz-Losch- 
funktion,  wobei  die  Speichereinrichtung  aufweist: 

6 
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ein  Speicherzellenfeld  (63),  das  in  mehrere 
Speicherzellengruppen  (63-,  bis  63n)  segmen- 
tiert  ist  und  gekennzeichnet  ist  durch 
eine  einzige  Blitz-Loschschaltung  (62),  die  ge- 
meinsamfurdiemehreren  Speicherzellengrup- 
pen  (63-,  bis  63n)  vorgesehen  ist,  um  wahrend 
eines  bestimmten  Blitz-Loschbetriebes  Blitz- 
Loschsignale  (FC1  bis  FCn)  mit  unterschiedli- 
chen  Zeitgebungen  an  die  jeweiligen  der  meh- 
reren  Speicherzellengruppen  abzugeben,  um 
ein  Blitz-Loschen  von  Speicherzellen  der  meh- 
reren  Speicherzellengruppen  durchzufuhren. 

2.  Speichereinrichtung  nach  Anspruch  1,  bei  der  die 
Blitz-Loschschaltung  (62)  ein  Schieberegister  (87) 
enthalt. 

3.  Speichereinrichtung  nach  Anspruch  2,  bei  der  die 
Blitz-Loschschaltung  (62)  einen  Ringoszillator  (84), 
um  Zeittaktimpulse  zu  erzeugen,  einen  Zahler  (85), 
um  eine  Blitz-Loschzeit  fur  jede  Speicherzellen- 
gruppe  einzustellen,  und  um  eine  Anzahl  Speicher- 
zellengruppen  zu  zahlen,  wobei  das  Schieberegi- 
ster  (87)  so  betreibbar  ist,  dal3  die  Blitz-Loschsigna- 
le  (FC1  bis  FCn)  mit  nacheinanderfolgend  verzo- 
gerten  Zeitgebungen  in  spezieller  Reihenfolge  den 
Speicherzellengruppen  zuzufuhren,  und  eine  An- 
fangsdaten-Setz/Rucksetzschaltung  (88)  enthalt, 
um  Daten  fur  das  Schieberegister  vorzusehen. 

4.  Speichereinrichtung  nach  Anspruch  1,  Anspruch  2 
oder  Anspruch  3,  mit  einer  Startschaltung  (61  ),  um 
die  Blitz-Loschschaltung  (62)  zu  starten,  wobei  die 
Startschaltung  (61)  aufweist: 

eine  Zwischenspeicherschaltung  (1  31  ),  die  be- 
treibbar  ist,  um  einen  Eingangsimpuls  einzu- 
stellen,  und  um  einen  vorbestimmten  Aus- 
gangsimpuls  abzugeben,  und 
eine  Lade/Entladeschaltung  (132),  um  die  Ein- 
gangsimpulse  zu  empfangen, 
wobei  die  Zwischenspeicherschaltung  (131) 
zum  Rucksetzen  auf  das  Laden  oder  Entladen 
der  Lade/Entladeschaltung  (132)  hin  ange- 
schlossen  ist. 

5.  Speichereinrichtung  nach  Anspruch  4,  bei  der  die 
Lade/Entladeschaltung  einen  Widerstand  (R1),  ei- 
nen  Kondensator  (C1),  und  einen  MOS-Transistor 
(1  43)  enthalt,  um  eine  Versorgungsspannung  (Vcc) 
mit  dem  Widerstand  (R1)  und  dem  Kondensator 
(C1)  zu  verbinden. 

Revendications 

1  .  Dispositif  de  memoire  a  semiconducteurs  ayant  une 
fonction  d'effacement  eclair,  le  dispositif  de  memoi- 

re  comprenant  : 

une  matrice  de  cellules  de  memoire  (63)  seg- 
mentee  en  une  pluralite  de  groupes  de  cellules 

5  de  memoire  (63-,  a  63n)  ; 
et  qui  est  caracterise  par  : 
un  seul  circuit  d'effacement  eclair  (62)  prevu  en 
commun  pour  ladite  pluralite  des  groupes  de 
cellules  de  memoire  (63-,  a  63n)  pour  fournir, 

10  pendant  une  operation  d'effacement  eclair  dis- 
tincte,  des  signaux  d'effacement  eclair  (FC1  a 
FCn)  a  differents  temps  de  synchronisation  aux 
groupes  respectifs  de  ladite  pluralite  des  grou- 
pes  de  cellules  de  memoire  pour  un  effacement 

is  eclair  des  cellules  de  memoire  de  ladite  plura- 
lite  des  groupes  de  cellules  de  memoire. 

2.  Dispositif  de  memoire  selon  la  revendication  1, 
dans  lequel  ledit  circuit  d'effacement  eclair  (62) 

20  comprend  un  registre  a  decalage  (87). 

3.  Dispositif  de  memoire  selon  la  revendication  2, 
dans  lequel  ledit  circuit  d'effacement  eclair  (62) 
comprend  un  oscillateur  en  anneau  (84)  pour  en- 

25  gendrer  des  impulsions  d'horloge,  un  compteur  (85) 
pour  etablir  un  temps  d'effacement  eclair  pour  cha- 
cun  desdits  groupes  de  cellules  de  memoire  et  pour 
compter  un  nombre  desdits  groupes  de  cellules  de 
memoire,  le  registre  a  decalage  (87)  pouvant  etre 

30  mis  en  fonctionnement  pour  fournir  les  signaux  d'ef- 
facement  eclair  (FC1  a  FCn)  a  des  temps  de  syn- 
chronisation  successivement  retardes  dans  un  or- 
dre  particulier  auxdits  groupes  de  cellules  de  me- 
moire,  et  un  circuit  d'etablissement/de  suppression 

35  de  donnees  initiales  (88)  pour  fournir  des  donnees 
audit  registre  a  decalage  (87). 

4.  Dispositif  de  memoire  selon  la  revendication  1,  la 
revendication  2  ou  la  revendication  3,  incluant  un 

40  circuit  de  declenchement  (61  )  pour  declencher  ledit 
circuit  d'effacement  eclair  (62),  ledit  circuit  de  de- 
clenchement  (61)  comprenant  : 

un  circuit  de  verrouillage  (131)  pouvant  etre  mis 
45  en  fonctionnement  pour  le  positionner  par  une 

impulsion  d'entree  et  pour  qu'il  fournisse  une 
impulsion  de  sortie  predeterminee  ;  et, 
un  circuit  de  charge/de  decharge  (1  32)  pour  re- 
cevoir  I'impulsion  d'entree  ; 

so  ledit  circuit  de  verrouillage  (131)  etant  connecte 
pour  le  remettre  a  I'etat  initial  en  reponse  a  la 
charge  ou  a  la  decharge  dudit  circuit  de  charge/ 
de  decharge  (132). 

55  5.  Dispositif  de  memoire  selon  la  revendication  4, 
dans  lequel  ledit  circuit  de  charge/de  decharge 
comprend  une  resistance  (R1),  un  condensateur 
(C1),  et  un  transistor  MOS  (143)  pour  connecter 

7 
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une  source  de  tension  d'alimentation  (Vcc)  a  ladite 
resistance  (R1)  et  audit  condensateur  (C1). 
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