
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ®  Publication  number:  0   0 9 8   1  4 2  

riffi>»a  aurnnaan  Hos  hrevetS  ^   ^ 
Office  europeen  des  brevets 

@  EUROPEAN  PATENT  SPECIFICATION 

;§)  Date  of  publication  of  patent  specification:  23.08.89  (§)  int.  CI.4:  G  11  C  1 7 / 0 0  

J)  Application  number:  83303705.4 

(|)  Date  of  filing:  27.06.83 

3  I 

Si)  Programmable  read-only  memory  devices. 

CD 

CM 

0 0  
o >  
o  
o  

Q .  
H I  

(§)  Priority:  28.06.82  JP  109917/82  ®  Proprietor:  FUJITSU  LIMITED 
1015,  Kamikodanaka  Nakahara-ku 
Kawasaki-shi  Kanagawa  211  (JP) 

(§)  Date  of  publication  of  application: 
1  1  .01  .84  Bulletin  84/02 

(72)  Inventor:  Matsuzaki,  Yasurou 
1522,Sekido 

(§)  Publication  of  the  grant  of  the  patent:  Tama-shi  Tokyo  206  (JP) 
23.08.89  Bulletin  89/34 

(74)  Representative:  Fane,  Christopher  Robin  King 
(fi)  Designated  Contracting  States:  etal 

DEFRGB  »  HASELTINE  LAKE  &  CO.  Hazlitt  House  28 
Southampton  Buildings  Chancery  Lane 
London,  WC2A  1  AT  (GB) 

(f§)  References  cited: 
EP-A-0018192 
EP-A-0018  774 

IBM  TECHNICAL  DISCLOSURE  BULLETIN,  vol. 
18,  no.  6,  November  1975,  pages  1798-1799, 
New  York,  US;  F.  BUCKLEY  et  al.:  "Pipe 
tolerant  inverted  transistor  read-only  store" 

Note:  Within  nine  months  from  the  publication  ot  the  mention  ot  tne  grant  or  me  European  paiem,  any  peiaun  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). 

Courier  Press,  Leamington  bpa,  bngiana. 



1 EP  0  0 9 8 1 4 2   B1 2 

Description 

The  present  invention  relates  to  programmable 
read-only  memory  (ROM)  devices. 

Generally,  in  a  programmable  ROM  device 
(hereinanfter  referred  to  as  a  PROM  device) 
having  junction-shorting-type  memory  cells  or 
fuse-blown-type  memory  cells,  information  is 
written  into  a  memory  cell  by  applying  a  high 
voltage  (PVce),  for  controlling  the  write-in  condi- 
tion,  to  a  terminal  (for  example,  a  chip  enable 
terminal)  so  that  the  memory  device  assumes  a 
write-in  condition,  by  applying  a  write-in  current 
to  a  bit  line,  and  by  rendering  the  potential  of  a 
word  line  low,  thereby  destroying  the  PN  junction 
of  the  memory  cell  or  blowing  the  fuse  thereof.  In 
this  case,  in  a  PROM  device  having,  for  example, 
junction-shorting-type  memory  cells,  if  the  junc- 
tion  of  a  memory  cell  adjacent  to  a  memory  cell 
into  which  information  is  to  be  written  is  already 
shorted,  a  write-in  current  sometimes  leaks  from 
a  bit  line  through  the  adjacent  memory  cell  into  a 
word  line,  thereby  disenabling  the  write-in  oper- 
ation  in  a  selected  memory  cell.  This  phenome- 
non  occurs  when  the  resistance  of  the  semicon- 
ductor  substrate  on  which  the  memory  device  is 
formed  is  not  small  enough  and  can  cause  write- 
in  error  in  a  PROM  device.  Therefore,  it  is  desir- 
able  to  avoid  the  occurrence  of  such  a  phenome- 
non. 

In  order  to  prevent  the  leakage  of  a  write-in 
current  into  adjacent  memory  cells,  a  conven- 
tional  PROM  device  uses  a  high  voltage,  for 
controlling  the  write-in  condition,  as  an  output 
power  supply  voltage  of  each  of  the  decoder 
driver  circuits  connected  to  word  lines,  thereby 
pulling  up  the  potential  of  all  the  non-selected 
word  lines  to  a  high  voltage,  for  example,  20  V, 
which  is  higher  than  the  potential  rise  of  a  bit  line 
caused  by  applying  a  write-in  current  thereto. 

However,  in  the  above-mentioned  conventional 
PROM  device,  since  the  collector  current,  and, 
therefore,  the  base  current,  of  the  output  tran- 
sistor  of  each  decoder  driver  circuit  connected  to 
each  word  line  becomes  large,  it  may  be 
necessary  to  use  large-sized  output  transistors, 
with  the  result  that  it  is  difficult  to  increase  the 
degree  of  integration  of  the  PROM  device.  More- 
over,  in  the  above-mentioned  conventional  PROM 
device,  since  the  base  current  of  each  of  the 
output  transistors  is  large,  it  may  also  be 
necessary  to  use,  in  the  pre-stage,  large-sized 
transistors,  with  the  result  that  the  degree  of 
integration  of  the  memory  device  is  decreased 
and  the  operating  speed  thereof  is  low. 

According  to  the  present  invention,  there  is 
provided  a  programmable  read-only  memory 
device  comprising  memory  cells  connected 
between  word  lines  and  bit  lines,  each  memory 
cell  comprising  a  bipolar  transistor  and  a  pro- 
grammable  element,  the  transistor  having  a  base 
connected  to  a  said  word  line  and  a  collector 
connected  via  the  programmable  element  to  a 
said  bit  line,  and  bipolar  word  line  driving  cir- 
cuitry  connected  to  the  word  lines;  the  writing  of 

information  into  a  memory  cell  being  effected  by 
selecting  a  word  line  and  a  bit  line  connected  to 
said  memory  cell,  by  rendering  the  potential  of 
the  selected  word  line  low,  and  by  applying  a 

5  write-in  current  to  the  selected  bit  line,  wherein 
said  memory  device  comprises  a  pull-up  circuit 
for  non-selected  word  lines,  which  circuit  is 
operable  during  a  write-in  operation  to  apply  a 
high  voltage,  higher  than  an  ordinary  power 

10  supply  voltage,  to  at  least  those  non-selected 
word  lines  adjacent  to  the  selected  word  line,  said 
high  voltage  being  equal  to  or  higher  than  a 
voltage  applied  to  a  selected  bit  line;  charac- 
terised  in  that: 

15  the  pull-up  circuit  is  arranged  to  be  operated  by 
a  word  line-selecting  address  signal;  and  in  that 
the  word  line  driving  circuitry  is  arranged  to 
receive  both  the  ordinary  power  supply  voltage 
and  said  high  voltage  during  the  write-in  oper- 

20  ation,  and  comprises  decoupling  means  provided 
between  points  receiving  said  voltages. 

An  embodiment  of  the  present  invention  uses  a 
pull-up  circuit  which  pulls  up  the  potential  of  non- 
selected  word  lines,  including  the  word  lines 

25  adjacent  to  a  selected  memory  cell,  to  a  high 
voltage,  without  necessitating  large-sized 
decoder  driver  circuits. 

An  embodiment  of  the  present  invention  may 
provide  a  memory  device  having  a  high  degree  of 

30  integration  and  a  high  operating  speed. 
Reference  will  now  be  made,  by  way  of 

example,  to  the  accompanying  drawings,  in 
which: 

Figure  1  is  a  block  circuit  diagram  illustrating 
35  the  structure  of  a  conventional  PROM  device; 

Figure  2  is  a  sectional  view  of  junction-shorting- 
type  memory  cells  illustrating  the  structure 
thereof; 

Figure  3  is  an  electric  circuit  diagram  of  an 
40  equivalent  circuit  of  the  memory  cells  of  Figure  2; 

Figure  4  is  a  electric  circuit  diagram  showing 
the  constitution  of  a  conventional  decoder  driver 
circuit; 

Figure  5  is  a  block  circuit  diagram  illustrating 
45  the  structure  of  a  PROM  device  as  an  embodiment 

of  the  present  invention; 
Figure  6  is  a  block  circuit  diagram  illustrating 

the  structure  of  inverter  circuits  used  in  a  PROM 
device  as  another  embodiment  of  the  present 

so  invention; 
Figure  7  is  a  block  circuit  diagram  illustrating 

the  structure  of  a  PROM  device  as  another 
embodiment  of  the  present  invention; 

Figure  8  is  a  sectional  view  of  fuse-blown-type 
55  memory  cells  illustrating  the  structure  thereof; 

and 
Figure  9  is  an  electric  circuit  diagram  of  an 

equivalent  circuit  of  the  memory  cells  of  Figure  1  . 
Figure  1  illustrates  the  structure  of  a  conven- 

60  tional  PROM  device.  In  Fig.  1,  1  designates  a 
memory  matrix  comprising  a  plurality  of  memory 
cells  MC,  each  memory  cell  MC  being  disposed  at 
the  intersection  of  a  word  line  WL  and  a  bit  line 
BL.  Each  of  the  memory  cells  MC  comprises,  for 

65  example,  a  diode  D  and  a  PNP  transistor  Q.  The 



thode  of  the  diode  D  is  connectea  10  ine  on  ime 
.,  and  the  anode  thereof  is  connected  to  the 
nitter  of  the  PNP  transistor  Q.  The  base  of  the 
ansistor  Q  is  connected  to  the  word  line  WL,  and 
e  collector  thereof  is  grounded.  In  Fig.  1,  only 
le  word  line  WL  and  only  one  bit  line  are 
ustrated.  However,  in  practice,  the  memory 
jvice  of  Fig.  1  comprises  a  plurality  of  word 
les,  bit  lines,  and  so  on.  Reference  numeral  2 
ssignates  an  address  buffer,  3  designates  a 
jcoder  driver  for  word  addresses,  4  designates  a 
irrrent  distributer,  i.e.,  a  program  circuit,  5 
ssignates  a  multiplexer,  6  designates  an  output 
rcuit,  and  7  designates  a  chip  enable  buffer. 
In  the  PROM  device  of  Fig.  1,  each  piece  of 
lemory  data  is  stored  depending  on  whether  the 
N  junction  of  the  diode  D  of  each  memory  cell 
IC  is  short-circuited  or  not.  When  the  thus-stored 
ata  is  read  out  of  a  predetermined  memory  cell 
IC,  address  signals  AO,  A1,  -  -  -,  An  are  input  into 
le  address  buffer  2  in  order  to  select  the  pre- 
etermined  memory  cell  MC.  The  upper  bits  of 
le  address  signals  are  used',  for  example,  as 
rord  address  signals  and  are  applied  to  the 
ecoder  driver  3  through  the  address  buffer  2. 
he  lower  bits  of  the  address  signals  are  used  as 
it  address  signals  and  are  applied  to  the 
lultiplexer  5  through  the  address  buffer  2.  The 
ecoder  driver  3  renders  the  potential  of  the  word 
ne  corresponding  to  the  input  word  address 
ignal,  i.e.,  the  selected  word  line,  a  low  level.  The 
multiplexer  5  connects  the  bit  line  corresponding 
o  the  input  bit  address  signal,  i.e.,  the  selected  bit 
ine,  to  the  output  circuit  6.  The  output  circuit  6  is 
lontrolled  by  the  chip-enable  signal  CE  spplied 
hereto  through  the  chip-enable  buffer  7  and  is 
ictivated  when  the  chip  enable  signal  CE  is  high  is 
he  readout  mode.  If  the  PN  junction  of  the  diode 
)  of  a  selected  memory  cell  MC  is  destroyed,  i.e., 
;hort-circuited,  the  potential  of  the  bit  line  BL  is 
julled  down  to  a  low  level  by  the  diode  D  and  the 
ransistor  Q  which  is  turned  on,  thereby  effecting 
he  readout  of  information,  for  example,  "V.  If  the 
3N  junction  of  the  diode  D  of  a  selected  memory 
:ell  MC  is  not  destroyed,  the  potential  of  the  bit 
ine  BL  becomes  high  and  information,  for 
sxample,  "0",  is  read  out.  That  is,  when  a  readout 
aperation  is  effected,  an  ordinary  power  supply 
/oltage,  for  example,  5  V,  is  supplied  to  the  bit 
line  BL  through  a  resistor  and  so  on.  The  potential 
of  the  bit  line  BL  becomes  low  if  the  PN  junction  of 
the  diode  D  is  short-circuited  and  becomes  high  if 
the  PN  junction  is  not  destroyed.  Therefore,  such 
a  change  nof  the  potential  of  the  bit  line  is  taken 
out  of  the  output  terminals  T1  through  T4  via  the 
output  circuit  6.  As  is  illustrated  in  Fig.  1,  the 
PROM  device  comprises  four  output  terminals  T1 
through  T4.  This  is  because  each  word  designated 
by  one  of  the  address  signals  AO,  A1,  -  -  -,  An  is 
constituted  of  four  bits,  and  four-bit  output  data 
constituting  one  word  is  output  at  the  same  time 
by  applying  one  address  signal  to  the  PROM 
device. 

In  the  PROM  device  of  Fig.  1,  when  information 
is  written  thereinto,  a  write-in-condition  control 

vunayo  \i  vce/  is  ap^nv^  -  «■  "f  —  •  —  ■ 
thereby  setting  the  PROM  device  in  a  write-in 
condition.  Then  a  word  line  is  selected  and  ren- 
dered  a  low  level  by  one  of  the  address  signals 
AO,  A1,  An,  and  the  output  circuit  6  is 
desenabled  so  that  the  output  terminals  T1 
through  T4  are  disconnected  from  the  output 
circuit  6. 

In  this  condition,  a  write-in  current  is  supplied 
to  one  or  more  of  the  output  terminals  T1  through 
T4  corresponding  to  one  or  more  bits  into  which 
data  "1"  is  written.  The  write-in  current  is  sup- 
plied  to  each  of  the  corresponding  bit  lines 
through  the  program  circuit  4.  In  this  case,  since 

r  the  selected  word  line  WL  is  at  a  low  potential 
level  and  the  transistor  Q  is  turned  on,  a  write-in 
current  is  supplied  from  the  bit  line  BL  to  the 
diode  D  and  the  PN  junction  of  the  diode  D  is 
destroyed,  with  the  result  that  the  write-in  current 

>  flows  through  the  bit  line  BL,  the  diode  D,  and  the 
transistor  Q  to  the  output  transistor  of  the 
decoder  driver  and  to  the  ground.  Thus,  the 
information  is  written  into  a  selected  memory 
cell. 

;  Figure  2  is  a  sectional  diagram  of  the  structure 
of  memory  cells  used  in  the  PROM  device  of  Fig. 
1.  Figure  2  shows  two  adjacent  memory  cells  MC1 
and  MC2  connected  to  adjacent  word  lines  WL1 
and  WL2  and  a  common  bit  line  BL.  In  Fig.  2,  8 

o  designates  a  P-type  semiconductor  substrate,  9 
designates  an  N-type  epitaxial  layer,  10  desig- 
nates  an  isolation  region,  11  designates  an  N+- 
type  buried  layer  connected  to  the  word  line  WL1 
or  WL2,  12  designates  a  P-type  diffusion  layer,  13 

5  designates  an  N-type  diffusion  layer,  14  desig- 
nates  a  conducting  layer  connected  to  the  N-type 
diffusion  layer  13,  15  designates  a  conducting 
layer  connected  to  the  N+-type  buried  layer  11, 
and  16  designates  an  insulation  film.  In  the 

io  structure  of  Fig.  2,  the  P-type  diffusion  layer  12 
and  the  N-type  diffusion  layer  13  constitute  a 
diode  D  of  a  memory  cell,  and  the  P-type  diffusion 
layer  12,  the  N-type  epitaxial  layer  9,  the  N+-type 
buried  layer  11,  and  the  P-type  semiconductor 

ts  substrate  8  constitute  a  vertical  PNP  transistor  of 
a  memory  cell.  Therefore,  the  aforementioned 
writing  of  information  into  a  memory  cell  is 
effected  by  destroying,  i.e.,  by  short-circuiting, 
the  PN  junction  between  the  P-type  diffusion  layer 

50  12  and  the  N-type  diffusion  layer  13. 
Figure  3  illustrates  an  equivalent  circuit  of  the 

memory  cells  of  Fig.  2  in  which  information  is 
written  into  the  memory  cell  MC1  connected  to 
the  word  line  WL  so  that  the  PN  junction  between 

55  the  P-type  diffusion  layer  12  and  the  N-type 
diffusion  layer  13  is  short  circuited.  In  Fig.  3,  a 
resistor  R1  represents  the  PN  junction  of  the 
memory  cell  MC1  which  is  short-circuited,  a 
transistor  Q1  represents  the  PNP  transistor  of  the 

60  memory  cell  MC1,  and  a  resistor  R2  represents 
the  resistance  component  in  the  direction  of 
thickness  of  the  P-type  semiconductor  substrate 
8.  A  diode  D2  and  a  transistor  Q2  respresent  the 
PN  junction  and  the  PNP  transistor  of  the  memory 

65  cell  MC2,  respectively,  and  a  resistor  R3 
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represents  the  resistance  component  in  the  direc- 
tion  of  thickness  of  the  P-type  semiconductor 
substrate  8.  A  transistor  Q3  represents  an  NPN- 
type  transistor  constituted  of  the  N-type  epitaxial 
layer  9'.  Transistors  Q4  and  Q5  are  the  output 
transistors  of  the  decoder  driver  connected  to  the 
word  lines  WL1  and  WL2,  respectively. 

In  the  circuit  of  Fig.  3,  when  information  is 
newly  written  into  the  memory  cell  MC2,  the 
transistor  Q5  is  turned  on  to  lower  the  potential  of 
the  word  line  WL2,  and  a  write-in  current  is 
supplied  to  the  bit  line  BL.  In  this  case,  if  the 
potential  of  the  adjacent  word  line  WL1  into  which 
information  has  already  been  written  is  not  high 
enough,  i.e.,  if  the  potential  of  the  word  line  WL1 
is  not  equal  to  or  is  not  higher  than  the  potential 
of  the  bit  line  BL  in  the  write-in  condition,  the 
transistor  Q1  is  turned  on,  and  the  potential  of  the 
collector  of  the  transistor  Q1,  i.e.,  of  the  base  of 
the  transistor  Q3,  is  pulled  up  so  that  the  tran- 
sistor  Q3  is  turried  on.  Therefore,  the  write-in 
current  leaks  from  the  bit  line  BL  through  the 
resistor  R1,  the  transistor  Q1,  the  transistor  Q3, 
and  the  output  transistor  Q5  of  the  decoder  driver 
which  is  turned  on,  thereby  making  the  writing  of 
information  into  the  memory  cell  MC2  impos- 
sible. 

In  order  to  prevent  the  above-mentioned  leak- 
age  of  the  write-in  current  into  the  adjacent 
memory  cell,  a  conventional  PROM  device  is  used 
in  an  arrangement  in  which  the  collector  of  the 
output  transistor  Q6  of  the  decoder  driver  for  the 
word  address  is  connected  to  a  high  voltage  PVoe 
for  controlling  the  write-in  condition,  for  example, 
20  V,  through  a  resistor  R4  and  a  diode  D3 
constituting  a  load  circuit,  as  is  shown  in  Fig.  4.  In 
the  circuit  of  Fig.  4,  since  each  output  transistor 
Q6  of  the  decoder  driver  circuit  connected  to  each 
non-selected  word  line  is  turned  off,  the  potential 
of  each  non-selected  word  line  is  pulled  up  to 
approximately  the  high  voltage  PVoe  for  control- 
ling  the  write-in  conditiion  and  become  higher 
than  the  potential  of  the  bit  line  to  which  the 
write-in  current  is  applied.  Therefore,  the  PNP 
transistors  of  the  non-selected  memory  cells  are 
not  turned  on  and  the  aforementioned  leakage  of 
the  write-in  current  is  prevented. 

However,  in  the  above-mentioned  conventional 
PROM  device,  since  an  additional  current,  of  a 
magnitude  of  approximately  15  through  20  per- 
cent  of  the  write-in  current,  flows  into  the  output 
transistor  of  the  decoder  driver  circuit  through  the 
resistor  and  the  diode  of  the  collector  circuit  from 
the  higher  voltage  source  PVcein  addition  to  the 
write-in  current,  it  may  be  necessary  to  use  a 
large-sized  output  transistor.  Therefore,  the 
degree  of  integration  is  decreased.  Also,  since  it 
may  also  be  necesary  to  use  a  large-sized  tran- 
sistor  in  the  pre-stage  address  buffer  circuit  which 
drives  the  output  transistor,  the  degree  of  inte- 
gration  of  the  memory  device  may  be  further 
decreased  and  the  operating  speed  thereof 
becomes  low. 

Figure  5  illustrates  a  part  of  the  circuit  of  the 
PROM  device  as  an  embodiment  of  the  present 

invention.  In  Fig.  5,  reference  numeral  17  desig- 
nates  a  pull-up  circuit  for  word  lines,  18,  19,  and 
20  designate  a  memory  matrix,  a  program  circuit, 
and  a  multiplexer,  respectively,  and  correspond 

5  to  reference  numerals  1,  4,  and  5,  respectively  in 
Fig.  1.  Reference  numeral  21  designates  a 
decoder  driver  for  word  lines,  and  22  designates 
an  address  buffer  corresponding  to  the  signal  AO, 
which  is  the  least  significant  bit  of  the  word 

10  address  signal.  The  memory  matrix  18  comprises 
a  plurality  of  memory  cells  disposed  at  the  inter- 
sections  of  a  plurality  of  word  lines  WL1,  WL2, 
WL3,  WL4,  -  -  -  and  a  plurality  of  bit  lines  BL1  ,  BL2, 
BL3  —  .  Each  of  the  memory  cells  is  composed  of 

w  one  diode  and  one  PNP  transistor,  being  similar 
to  the  memory  cell  used  in  the  PROM  device  of 
Fig.  1.  Among  these  memory  cells  of  Fig.  5,  each 
of  the  memory  cells  into  which  information  has 
already  been  written  and  whose  diodes  are  short- 

20  circuited  is  represented  by  a  PNP  transistor  and  a 
resistor  instead  of  by  a  PNP  transistor  and  a 
diode.  The  decoder  driver  21  comprises  NAND 
gates  NG1,  NG2,  NG3,  —  connected  to  the  word 
lines  WL1,  WL2,  WL3,  The  collector  of  the 

25  output  transistor,  for  example,  Q7,  of  each  NAND 
gate  is  connected  to  the  corresponding  word  line 
and  to  a  main  power  source  Voc  of,  for  example,  7 
V,  of  the  PROM  device  through  a  load  resistor  R5 
and  a  diode  D4.  The  address  buffer  22,  corre- 

30  sponding  to  the  address  signal  AO,  comprises  two 
inverters  IV1  and  IV2.  The  pull-up  circuit  17  for 
non-selected  word  lines  comprises  a  pull-up  cir- 
cuit  PU1  for  pulling  up  the  potential  of  the  odd 
numbered  word  lines  WL1,  WL3,  —  ,  a  pull-up 

35  circuit  PU2  for  pulling  up  the  potential  of  the  even 
numbered  word  lines  WL2,  WL4,  —  ,  and  two 
inverters  IV3  and  IV4  for  inverting  the  address 
signal  AO.  The  pull-up  circuit  PU1  comprises  a 
PNP-type  transistor  Q8,  an  NPN-type  transistor 

40  Q9,  a  zener  diode  D6,  and  resistors  R6,  R7,  and  R8. 
The  pull-up  circuits  PU2  comprises  a  PNP-type 
transistor  Q10,  an  NPN-type  transistor  Q11,  a 
zener  diode  D8,  and  resistors  R9,  R10,  and  R11. 
The  output  terminal  of  the  pull-up  circuit  PU1,  i.e., 

45  the  emitter  of  the  transistor  Q9,  is  connected, 
through  a  diode  D9,  to  the  connecting  points  of 
the  resistors  and  the  diodes  in  the  load  circuits  of 
the  output  transistors,  such  as  Q7,  of  the  decoder 
driver  circuit  21  connected  to  the  odd  numbered 

so  word  lines  WL1,  WL3,  —  .  In  a  similar  manner, 
the  output  terminal  of  the  pull-up  circuit  PU2,  i.e., 
the  emitter  of  the  NPN-type  transistor  Q11,  is 
connected,  through  a  diode  D10,  to  the  connect- 
ing  points  of  the  diodes  and  the  resistors  in  the 

55  load  circuits  of  the  output  transistors  of  the 
decoder  driver  circuit  connected  to  the  even 
numbered  word  lines  WL2,  WL4,  —  . 

In  Fig.  5,  when  data  is  written  into  a  memory 
cell,  for  example,  MC42,  connected  to  the  word 

60  line  WL4  and  the  bit  line  BL2,  the  signal  AO,  which 
is  the  least  significant  bit  of  the  word  address 
signal,  is  rendered  a  high  level  and  the  signals  of 
the  other  bits  are  rendered  appropriate  levels  so 
that  the  output  transistor  of  the  NAND  gate  NG4 

65  in  the  decoder  driver  21  is  turned  on  and  the 
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Dtential  of  the  word  line  WL4  Becomes  low.  in 
is  condition,  a  high  voltage  for  the  writing  in  of 
formation  is  applied  to  the  bit  line  BL2  from  the 
'ogram  circuit  19,  and  a  program  current  IP 
3ws  thereinto  so  that  the  diode  of  the  memory 
;ll  MC42  is  short-circuited  and  the  writing  in  of 
iformation  is  effected.  The  program  current  IP 
ows  from  the  shortcircuited  diode  into  the  word 
ie  WL4  through  the  emitter-base  junction  of  the 
NP-type  transistor  and  flows  into  the  ground 
trough  the  output  transistor  of  the  NAND  gate 
G4  in  the  decoder  deriver  circuit  21.  In  this  case, 
II  of  the  odd  numbered  word  lines  including  the 
rord  lines  WL3  and  WL5  which  are  adjacent  to 
ie  word  line  WL4  are  pulled  up  to  a  high  voltage, 
fhich  is  near  the  high  voltage  PVce  for  controlling 
ie  write-in  condition,  due  to  the  operation  of  the 
ull-up  circuit  17  for  non-selected  word  lines, 
herefore,  the  program  current  IP  does  not  leak 
irough  the  adjacent  memory  cell  MC32  and 
ther  memory  cells  and  the  write-in  operation  is 
erformed. 
In  the  pull-up  circuit  17,  when  the  address 

ignal  AO  becomes  high,  the  output  of  the  inverter 
/3  becomes  low  and  the  output  of  the  inverter 
/4  becomes  high.  In  this  condition,  the  high 
oltage  PVoe  for  controlling  the  write-in  condition 
3  applied  to  the  pull-up  circuit  17,  thereby  turning 
in  the  transistor  Q8  thereof.  Moreover,  the  output 
if  the  inverter  IV4  becomes  high  so  that  the 
ransistor  Q9  is  turned  on.  In  the  pull-up  circuit 
'U2,  since  the  base  voltage  Vce  of  the  transistor 
110  is  lower  than  the  emitter  voltage  VCce 
hereof,  the  transistor  Q10  is  turned  on.  However, 
;ince  the  output  voltage  of  the  inverter  IV3  is  low, 
he  transistor  Q11  is  turned  off.  Therefore,  the 
)otential  of  the  output  terminal  OP1  of  the  pull-up 
:ircuit  PU1  becomes  approximately  equal  to  the 
ligh  voltage  Pvoe  for  controlling  the  write-in 
:ondition  and  is  higher  than  the  potential  of  the 
jit  line,  the  potential  of  the  bit  line  being  pulled  up 
jy  the  write-in  current.  This  potential  is  applied  to 
:he  word  lines  WL1,  WL3,  WL5,  -  -  -  through  the 
oad  resistors  of  the  output  transistors  of  the 
VJAND  gates  of  the  decoder  driver  circuits  con- 
nected  to  the  odd  numbered  word  lines  and 
through  the  diode  D9.  In  this  condition,  the  diode 
D4  connected  between  the  load  resistors  and  the 
main  power  source  Vcc  are  in  a  cut-off  state.  Since 
the  transistor  Q1  1  of  the  pull-up  circuit  PU2  is  in  a 
turned-off  state,  the  output  terminal  OP2  is  in  a 
floating  state.  Therefore,  the  main  power  source 
Vcc  is  applied  to  a  non-selected  word  line,  for 
example,  WL2,  among  the  even  numbered  word 
lines  WL2,  WL4,  -  -  -.  In  this  condition,  the  poten- 
tial  of  the  selected  word  line  WL4  is  low,  as  was 
mentioned  above.  Therefore,  the  potential  of  the 
word  lines  WL3  and  WL5  adjacent  to  the  selected 
word  line  WL4  becomes  higher  than  the  potential 
of  the  bit  lines,  the  potential  of  the  bit  lines  being 
pulled  up  by  the  application  of  a  write-in  current, 
with  the  result  that  leakage  of  the  program  cur- 
rent  IP  into  the  adjacent  memory  cells  is  pre- 
vented. 

In  the  circuit  of  Fig.  5,  it  is  possible  to  use 

IV2,  IV3,  and  IV4,  which  invert  the  address  signal 
AO.  However,  in  this  case,  since  a  current  flows 
into  the  inverter  IV3  of  the  pull-up  circuit  17  for  the 
non-selected  word  lines  from  the  transistor  Q10,  it 
is  necessary  to  use  large-sized  output  elements  in 
the  inverters,  with  the  result  that  the  operating 
speed  in  a  readout  mode  and  so  on  may  be  slow. 
Therefore,  it  is  preferable  to  use  separate  inver- 

i  ters  parailelly  as  the  inverters  IV1  and  IV2  of  the 
address  buffer  22  and  the  inverters  IV3  and  IV4  of 
the  pull-up  circuit  17,  as  is  illustrated  in  Fig.  5.  As 
is  illustrated  in  Fig.  6,  it  is  also  possible  to  connect 
the  inverters  IV1  through  IV4  in  cascade  fashion, 

>  two  pre-stage  inverters  IV1  and  IV2  being  con- 
nected  to  the  decoder  driver  for  the  address 
buffer  and  two  post-stage  inverters  IV3  and  IV4 
being  connected  to  the  pull-up  circuit  17.  In  this 
case,  since  the  output  elements  of  the  inverters 

j  IV1  and  IV2  for  the  address  buffer  can  be  small,  it 
is  possible  to  increase  the  degree  of  integration  of 
and  the  operating  speed  of  the  memory  device. 

Figure  7  illustrates  a  circuit  as  another  embodi- 
ment  of  the  present  invention.  The  circuit  of  Fig.  7 

5  essentially  differs  from  that  of  the  first  embodi- 
ment  in  that  the  operation  of  a  pull-up  circuit  17' 
for  non-selected  word  lines  is  controlled  by  a 
plurality  of  address  signals.  For  this  purpose,  the 
address  buffer  2  comprises  a  plurality  of  cascase- 

o  connected  inverter  circuits,  each  being  shown  in 
Fig.  6,  for  every  address  input,  thereby  applying 
non-inverted  and  inverted  signals  of  every 
address  signal  to  the  pull-up  circuit  17'.  The  pull- 
up  circuit  17'  receives  these  address  signals  and 

>5  applies  a  high  voltage  to  non-selected  word  lines 
through  output  terminal  OP1  through  OPm.  If  the 
pull-up  circuit  17'  is  operated  by  using  all  of  the 
bits  of  the  address  signals  AO  through  An,  the 
pull-up  circuit  17'  necessitates  m=2"  output  ter- 

ra  minals  OP1  through  OPm  and  a  decoding  func- 
tion  so  that  a  high  voltage  for  pulling  up  the 
potential  of  word  lines  is  output  from  all  of  the 
output  terminals  except  one  output  terminal  con- 
nected  to  a  selected  word  line.  For  this  purpose, 

w  the  pull-up  circuit  17'  has  a  structure  in  which  the 
inverters  IV3  and  IV4  in  the  pull-up  circuit  17 
shown  in  Fig.  5  are  replaced  by  NAND  gates  used, 
for  example,  in  the  decoder  driver  3.  In  such  a 
structure,  since  the  potential  of  all  of  the  non- 

50  selected  word  lines  is  pulled  up  to  a  high  voltage, 
it  is  not  necessary  to  consider  the  arrangement  of 
the  word  lines  used  in  the  embodiment  of  Fig.  5. 
In  the  embodiment  of  Fig.  7,  the  circuit  structure 
of  the  pull-up  circuit  17'  for  non-selected  word 

55  lines  is  more  complex  than  that  of  the  pull-up 
circuit  17  of  the  embodiment  of  Fig.  5,  and, 
therefore,  the  degree  of  integration  of  the  pull-up 
circuit  17'  cannot  be  large.  However,  the  oper- 
ating  speed  thereof  can  be  large.  That  is,  the  size 

60  of  the  output  transistors  of  the  decoder  driver 
circuit  can  be  reduced  to  a  minimum  size  which  is 
sufficient  to  pass  the  load  current  during  a  write- 
in  operation,  and  it  is  not  necessary  for  the  output 
transistors  to  be  conductive  under  high  voltage 

65  conditions  such  as  those  of  the  conventional 
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memory  device,  with  the  result  that  the  size  of  the 
output  transistors  can  be  relatively  small.  There- 
fore,  it  is  not  necessary  to  drive  larger-than- 
necessary  transistors  in  a  readout  operation,  with 
the  result  that  the  operating  speed  is  faster  than 
that  of  the  conventional  memory  device. 

Although  the  above  description  is  concerned 
with  shorted-junction-type  memory  cells,  the 
present  invention  is  not  limited  to  a  memory 
device  which  uses  shorted-junction-type  memory 
cells.  It  is  adaptable  to  a  memory  device  using,  for 
example,  fuse-blown-type  memory  cells.  Figure  8 
illustrates  the  structure  of  a  fuse-blown-type 
memory  cell.  In  Fig.  8,  reference  numberal  23 
designates  a  P-tupe  semiconductor  substrate,  24 
and  24'  designate  regions  of  an  N-type  epitaxial 
layer,  25  designates  an  isolation  region,  26  and 
26'  designate  N+-type  buried  layers,  27  and  27' 
designate  P-type  diffusion  layers,  28,  28',  29,  and 
29'  designate  conducting  layers,  30  and  30'  desig- 
nate  fuses,  and  31  designates  an  isolation  layer. 

Figure  8  shows  the  structure  of  two  memory 
cells  MC1  and  MC2  connected  to  a  common  bit 
Jine  BL  and  to  mutually  adjacent  word  lines  WL1 
and  WI2.  Each  of  the  memory  cells  MC1  and  MC2 
is  constituted  of  a  fuse  and  a  PNP-type  transistor. 
When  informatimn  is  written  into  such  memory 
cells,  a  high  voltage  for  controlling  the  write-in 
condition  is  applied,  for  example,  to  a  CE  ter- 
minal,  a  write-in  current  is  applied  to  a  word  line, 
and  the  word  line  is  rendered  a  low  potential 
level,  thereby  blowing  the  aforementioned  fuse. 

Figure  9  illustrates  an  equivalent  circuit  of  the 
memory  cells  of  Fig.  8.  In  Fig.  9,  a  transistor  Q12  is 
constituted  of  the  P-type  diffusion  layer  27,  the  N- 
type  epitaxial  layer  24,  the  N+-type  buried  layer 
26,  and  the  P-type  semiconductor  substrate  23.  A 
PNP-type  transistor  Q13  is  constituted  of  the  P- 
type  diffusion  layer  27',  the  N-type  epitaxial  layer 
24',  the  N+-type  buried  layer  26',  and  the  P-type 
semiconductor  substrate  23.  Resistors  R12  and 
R13  represent  the  fuses  30  and  30',  respectively, 
and  resistors  R14  and  R15  represent  the 
resistance  component  of  the  P-type  semiconduc- 
tor  substrate  23  in  the  direction  of  the  depth 
thereof.  An  NPN  transistor  Q14  is  constituted  of 
the  N-type  epitaxial  layers  24  and  24'  and  the  P- 
type  semiconductor  substrate  23. 

As  is  shown  in  the  circuit  of  Fig.  9,  in  a  memory 
device  using  fuse-blown-type  memory  cells,  a 
program  current  leaks  when  information  is 
written  into  a  memory  cell,  for  example,  MCI,  if 
information  has  not  yet  been  written  into  an 
adjacent  memory  cell,  for  example,  MC2.  That  is, 
in  such  a  condition,  a  write-in  current  is  applied  to 
the  bit  line  BL,  and  the  word  line  WL1  is  pulled 
down  to  a  low  potential  level.  If  the  word  line  WL2 
is  not  pulled  up,  by  a  high  voltage  for  controlling 
the  write-in  condition,  to  a  potential  which  is 
equal  to  or  higher  than  the  potential  of  the  bit 
lines  pulled  up  by  the  application  of  the  write-in 
current,  the  transistor  Q13  and,  therefore,  the 
transistor  Q14  are  turned  on,  and  a  leakage 
current  IR  flows  from  the  bit  line  BL  in  the 
direction  of  the  arrows  of  solid  lines  in  Fig.  9. 

Therefore,  it  is  also  necessary  to  pull  up  the 
potential  of  the  word  lines  adjacent  to  the 
selected  word  line  to  a  potential  approximately 
equal  to  a  high  voltage  for  controlling  the  write-in 

5  condition  in  a  memory  device  using  fuse-blown- 
type  memory  cells.  It  is  possible,  in  a  memory 
device  using  fuse-blown-type  memory  cells,  to 
effectively  prevent  leakage  of  the  program  current 
by  using  the  pull-up  circuit  for  non-selected  word 

to  lines  according  to  the  present  invention. 
In  an  embodiment  of  the  present  invention,  in  a 

PROM  device  in  which  data  is  written  thereinto  by 
applying  to  a  terminal  (for  example,  a  chip-enable 
terminal)  a  high  voltage  (PVoe)  for  controlling  the 

is  write-in  condition  to  change  the  PROM  device  to  a 
write-in  condition,  by  applying  a  write-in  current 
to  a  bit  line,  and  by  rendering  the  potential  of  a 
word  line  low,  it  is  possible  to  effectively  pull  up 
the  potential  of  the  word  lines  adjacent  to  the 

20  selected  word  line  to  a  level  which  is  higher  than 
the  potential  of  the  bit  line  to  which  the  write-in 
current  is  applied  by  using  a  high  voltage  for 
controlling  the  write-in  condition.  Since  such  a 
PROM  device  does  not  use  a  high  voltage  for 

25  controlling  the  write-in  condition  as  a  power 
supply  voltage  for  the  output  circuit  of  the 
decoder  driver  but  instead  uses  a  normal  main- 
power-supply  voltage  which  is  low,  the  sink  cur- 
rent  of  the  output  transistor  of  the  decoder  driver 

30  is  approximately  equal  to  the  write-in  current  and, 
therefore,  the  size  of  the  output  transistors  of  the 
decoder  driver  is  small,  thereby  increasing  the 
possible  degree  of  integration  of  the  memory 
device.  Moreover,  in  an  embodiment  of  the 

35  present  invention,  it  is  possible  to  decrease  the 
size  of  the  output  elements  of  the  inverters  con- 
stituting  the  address  buffers,  and,  thus,  the 
degree  of  integration  of  the  memory  devuce  can 
be  further  increased  and  the  operating  speed  of 

40  the  memory  device  can  be  made  fast. 

Claims 

1.  A  programmable  read-only  memory  device 
45  comprising  memory  cells  (MC11,  MC12,...)  con- 

nected  between  word  lines  (WL1,  WL2,...)  and  bit 
lines  (BL1,  BL2,...),  each  memory  cell  comprising 
a  bipolar  transistor  (Q)  and  a  programmable 
element  (D;  30),  the  transistor  (Q)  having  a  base 

so  connected  to  a  said  word  line  and  a  collector 
connected  via  the  programmable  element  (D;  30) 
to  a  said  bit  line,  and  bipolar  word  line  driving 
circuitry  (3,  21)  connected  to  the  word  lines;  the 
writing  of  information  into  a  memory  cell  (e.g. 

55  MC42)  being  effected  by  selecting  a  word  line 
(e.g.  WL4)  and  a  bit  line  (e.g.  BL2)  connected  to 
said  memory  cell  (MC42),  by  rendering  the  poten- 
tial  of  the  selected  word  line  (WL4)  low,  and  by 
applying  a  write-in  current  to  the  selected  bit  line 

60  (BL2),  wherein  said  memory  device  comprises  a 
pull-up  circuit  (17)  for  non-selected  word  lines, 
which  circuit  is  operable  during  a  write-in  oper- 
ation  to  apply  a  high  voltage  (PVce),  higher  than 
an  ordinary  power  supply  voltage  (Vcc),  to  at  least 

65  those  non-selected  word  lines  (WL3,  WL5)  adja- 
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snt  to  the  selected  word  line  (WL4,  saia  nign 
jltage  (PVoe)  being  equal  to  or  higher  than  a 
jltage  (Vcc)  applied  to  a  selected  bit  line;  charac- 
rised  in  that: 
the  pull-up  circuit  (17)  is  arranged  to  be 
aerated  by  a  word  line-selecting  address  signal 
\o...An);  and  in  that  the  word  line  driving 
rcuitry  (3,  21)  is  arranged  to  receive  both  the 
rdinary  power  supply  voltage  (Vcc)  and  said 
igh  voltage  (PVce)  during  the  write-in  operation, 
rid  comprises  decoupling  means  (D4)  provided 
etween  points  receiving  said  voltages  (Vcc, 
Vce)- 
2.  A  programmable  read-only  memory  device 

ccording  to  claim  1,  wherein  said  pull-up  circuit 
17)  for  non-selected  word  lines  is  operated  only 
y  a  signal  generated  by  one  bit  of  said  word  line- 
sleeting  address  signal  (Ao  ...An)  and  wherein, 
uring  the  write-in  operation,  said  high  voltage 
3Voe)  supplied  by  said  pull-up  circuit  (17)  for  non- 
elected  word  lines  is  applied  to  every  alternate 
/ord  line  (e.g.  WL1,  WL3,  WL5,  ...  ). 
3.  A  programmable  read-only  memory  device 

ccording  to  claim  2,  wherein  said  signal  is  the 
sast  significant  bit  (Ao)  of  said  word  line-select- 
lg  address  signal  (Ao  ...  An). 
4.  A  programmable  read-only  memory  device 

ccording  to  claim  1,  wherein  said  high  voltage 
PVce)  supplied  by  said  pull-up  circuit  (17)  for  non- 
elected  word  lines  is  applied  to  all  of  the  non- 
elected  word  lines  (e.g.  WL1,  WL2,  WL3, 
VL5,  ...). 

5.  A  programmable  read-only  memory  device 
iccording  to  ahy  preceding  claim,  wherein  said 
)ull-up  circuit  (17)  for  non-selected  word  lines 
:omprises  address  inverters  (IV3,  IV4)  and  a 
switching  circuit  (PU1,  PU2)  which  is  controlled 
jy  the  output  signals  of  said  address  inverters. 

6.  A  programmable  read-only  memory  device 
according  to  claim  5,  wherein  said  address  inver- 
ers  (IV3,  1V4)  receive  an  address  signal  through 
address  inverters  (IV1,  IV2)  for  word  line  selec- 
ion.  „ 

7.  A  programmable  read-only  memory  device 
according  to  any  preceding  claim,  wherein  each 
Df  said  memory  cells  is  a  junction-shorting-type 
•nemory  cell. 

8.  A  programmable  read-only  memory  device 
according  to  any  one  of  claims  1  to  6,  wherein 
3ach  of  said  memory  cells  is  a  fuse-blown-type 
memory  cell. 

Patentanspruche 

1.  Programmierbare  Nur-Lese-Speicher-Vor- 
richtung  mit  Speicherzellen  (MC11,  MC12,  ...), 
die  zwischen  Wortleitungen  (WL1,  WL2,  ...)  und 
Bitleitungen  (BL1,  BL2,  ...)  verbunden  sind, 
wobei  jede  Speicherzelle  einen  bipolaren  Transi- 
stor  (Q)  und  ein  programmierbares  Element  (D; 
30)  umfaBt,  der  Transistor  (Q)  eine  Basis  hat,  die 
mit  der  genannten  Wortleitung  verbunden  ist, 
und  einen  Kollektor,  der  uber  das  programmier- 
bare  Element  (D;  30)  mit  einer  genannten  Bitlei- 
tung  verbunden  ist,  und  mit  einer  bipolaren  Wort- 

leitungen  verbunden  ist;  bei  der  Schrieben  der 
Information  in  eine  Speicherzelle  (z.B.  MC42), 
bewirkt  wird  durch  Auswahlen  einer  Wortleitung, 
(z.B.  WL4)  und  einer  Bitleitung  (z.B.  BL2),  die  mit 
der  genannten  Speicherzelle  (MC42)  verbunden 
ist,  durch  Niedrigmachen  des  Potentials  der  aus- 
gewahlten  Wortleitung  (WL4),  und  durch  Aufbrin- 
gen  eines  Schreibstromes  auf  die  ausgewahlte 

)  Bitleitung  (BL2),  bei  der  die  genannte  Speicher- 
vorrichtung  eine  Pull-up-Schaltung  (17)  fur  nicht 
ausgewahlte  Wortleitungen  umfaBt,  welche 
Schaltung  wahrend  eines  Einschreibbetriebs 
betreibbar  ist,  urn  eine  hohe  Spannung  (PVoe),  die 

?  hdher  als  eine  gewohnliche  Energieversorgungs- 
spannung  (Vcc)  ist,  auf  wenigstens  jene  nicht 
ausgewahlten  Wortleitungen  (WL3,  WL5)  neben 
der  ausgewahlten  Wortleitung  (WL4)  aufzubrin- 
gen,  welche  genannte  hohe  Spannung  (PVoe) 

j  gleich  Oder  groBer  als  eine  Spannung  (Vcc)  ist, 
die  auf  eine  ausgewahlte  Bitleitung  aufgebracht 
wird;  dadurch  gekennzeichnet,  daS: 

die  Pull-up-Schaltung  (17)  angeordnet  ist,  urn 
durch  ein  Wortleitungsauswahl-AdreBsignal 

5  (AO  ...  An)  betreiben  zu  werden;  und  daB  die 
Wortleitungstreiberschaltung  (3,  21)  angeordnet 
ist,  um  sowohl  die  gewohnliche  Energieversor- 
gungsspannung  (V00)  als  auch  die  genannte  hohe 
Spannung  (PVoe)  wahrend  des  Schreibbetriebs  zu 

o  empfangen,  und  die  Entkopplungseinrichtungen 
(D4)  zwischen  Punkten  umfaBt,  welche  die 
genannten  Spannungen  (VCC/  PVce)  empfangen. 

2.  Programmierbare  Nur-Lese-Speicher-Vor- 
richtung  nach  Anspruch  1,  bei  der  die  genannte 

'5  Pull-up-Schaltung  (17)  fur  nicht  ausgewahlte 
Wortleitungen  nur  durch  ein  Signal  betrieben 
wird,  welches  durch  ein  Bit  des  genannten  Wort- 
leitungsauswahl-AdreBsignals  (AO  ...  An) 
erzeugt  wird,  und'bei  der,  wahrend  des  Schrieb- 

w  betriebs,  die  genannte  hohe  Spannung  (PV0B),  die 
von  der  genannten  Pull-up-Schaltung  (17)  fur 
nicht  ausgewahlte  Wortleitungen  geliefert  wird, 
auf  jede  alternierende  Wortleitung  (z.B.  WL1, 
WL3,  WL5,  ...  )  aufgebracht  wird. 

ts  3.  Programmierbare  Nur-Lese-Speicher-Vor- 
richtung  nach  Anspruch  2,  bei  der  das  genannte 
Signal  das  niedrigstwertige  Bit  (AO)  des  genann- 
ten  Wortleitungsauswahl-AdreBsignals 
(AO  ...  An)  ist. 

50  4.  Programmierbare  Nur-Lese-Speicher-Vor- 
richtung  nach  Anspruch  1,  bei  der  die  genannte 
hohe  Spannung  (PVce),  die  von  der  genannten 
Pull-up-Schaltung  (17)  fur  nicht  ausgewahlte 
Wortleitungen  geliefert  wird,  auf  alle  nicht  ausge- 

55  wahlten  Wortleitungen  (z.B.  WL1,  WL2,  WL3, 
WI5,  ...  )  aufgebracht  wird. 

5.  Programmierbare  Nur-Lese-Speicher-Vor- 
richtung  nach  einem  der  vorhergehenden 
Anspriiche,  bei  der  die  genannte  Pull-up-Schal- 

60  tung  (17)  fur  nicht  ausgewahlte  Wortleitungen 
AdreBinverter  (IV3,  IV4)  umfaBt,  und  eine  Schalt- 
vorrichtung  (PU1,  PU2),  welche  durch  die  Aus- 
gangssignale  der  genannten  AdreBinverter 
gesteuert  wird. 

65  6.  Programmierbare  Nur-Lese-Speicher-Vor- 

/ 
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ichtung  nach  Anspruch  5,  bei  der  die  genannten 
\dreSinverter  (IV3,  IV4)  ein  AdrelSsignal  uber 
\drel5inverter  (IV1,  IV2)  fur  die  Wortleitungsaus- 
wahl  empfangen. 

7.  Programmierbare  Nur-Lese-Speicher-Vor- 
ichtung  nach  einem  der  vorhergehenden 
\nspriiche,  bei  der  jede  der  genannten  Speicher- 
:ellen  eine  Speicherzelle  vom  Grenzschicht-Kurz- 
schlulS-Typ  ist. 

8.  Programmierbare  Nur-Lese-Speicher-Vor- 
■ichtung  nach  einem  der  Anspriiche  1  bis  6,  bei 
ier  jede  der  genannten  Speicherzellen  eine  Spei- 
;herzelle  vom  Durchbrennsicherungstyp  ist. 

Revendications 

1.  Dispositif  de  memoire  permanente  program- 
mable  comportant  des  cellules  de  memoire 
[MC11,  MC12,  ...  )  connectees  entre  des  lignes 
de  mot  (WL1,  WL2,  ...  )  et  des  lignes  de  bit  (BL1, 
BL2,  ...  ),  chaque  cellule  de  memoire  comportant 
un  transistor  bipolaire  (Q)  et  un  element  program- 
mable  (D;  30),  le  transistor  (Q)  ayant  une  base 
connectee  a  I'un  desdites  lignes  de  mot  et  un 
collecteur  connecte,  par  I'element  programmable 
(D;  30)  a  I'une-desdites  lignes  de  bit  et  un  circuit 
d'attaque  de  ligne  de  mot  bipolaire  {3,  21)  con- 
necte  aux  lignes  de  mot;  I'ecriture  d'information 
dans  une  cellule  de  memoire  (p.e.  MC42)  etant 
effectuee  en  selectionnant  une  ligne  de  mot  (p.e. 
WL4)  et  une  ligne  de  bit  (p.e.  BL2)  connectee  a 
ladite  cellule  de  memoire  (MC42),  en  faisant 
passer  au  niveau  bas  le  potentiel  de  la  ligne  de 
mot  selectionnee  (WL4)  et  en  appliquant  un  cou- 
rant  d'ecriture  a  la  ligne  de  bit  selectionnee  (BL2), 
dans  lequel  ledit  dispositif  de  memoire  comporte 
un  circuit  elevateur  de  potentiel  (17)  pour  les 
lignes  de  mot  non  selectionnees  ce  circuit  ayant 
pour  fonction,  pendant  une  operation  d'ecriture, 
d'appliquer  une  tension  haute  (PVce),  superieure  a 
une  tension  d'alimentation  ordinaire  (Voc)  a  au 
moins  celles  des  lignes  de  mot  non  selectionnees 
(WL3,  WL5)  voisines  de  la  ligne  de  mot  selection- 
nee  (WL4),  ladite  tension  haute  (PVoe)  etant  egale 
ou  superieure  a  une  tension  (Vcc)  appliquee  a  la 
ligne  de  bit  selectionnee,  caracterise  en  ce  que: 

le  circuit  elevateur  de  potentiel  (17)  est  agence 
pour  etre  commande  par  un  signal  d'adresse  de 
selection  de  ligne  de  mot  (Ao  ...  An);  et  en  ce  que 
le  circuit  d'attaque  de  ligne  de  mot  (3,  21)  est 
agence  pour  recevoir  a  la  fois  la  tension  d'alimen- 

tation  ordinaire  (Vcc)  et  ladite  tension  haute  (r^e) 
pendant  l'operation  d'ecriture  et  comprenant  un 
dispositif  de  decouplage  (D4)  prevu  entre  des 
points  qui  regoivent  lesdites  tensions  (Vcc,  PVoe). 

5  2.  Dispositif  de  memoire  permanente  program- 
mable  selon  la  revendication  1,  dans  lequel  ledit 
circuit  elevateur  de  potentiel  (17)  pour  des  lignes 
de  mot  non  selectionnees  est  commande  seule- 
ment  par  un  signal  produit  par  un  bit  dudit  signal 

to  d'adresse  de  selection  de  ligne  de  mot  (Ao  ...  An) 
et  dans  lequel,  pendant  l'operation  d'ecriture, 
ladite  tension  haute  (PVOB)  fournie  par  ledit  circuit 
elevateur  de  potentiel  (17)  pour  les  lignes  de  mot 
non  selectionnees  est  appliquee  a  une  ligne  de 

15  mot  sur  deux  (p.e.  WL1  ,  WL3,  WL5,  ...  ). 
3.  Dispositif  de  memoire  permanente  program- 

mable  selon  la  revendication  2,  dans  lequel  ledit 
signal  est  le  bit  le  moins  significatif  (Ao)  dudit 
signal  d'adresse  de  selection  de  ligne  de  mot 

20  (Ao  ...  An). 
4.  Dispositif  de  memoire  permanente  program- 

mable  selon  la  revendication  1,  dans  lequel  ladite 
tension  haute  (PVoe)  fournie  par  ledit  circuit  eleva- 
teur  de  potentiel  (17)  pour  les  lignes  de  mot  non 

25  selectionnees  est  applique  a  toutes  les  lignes  de 
mot  non  selectionnees  (p.e.  WL1,  WL2,  WL3, 
WL5,  ...  ). 

5.  Dispositif  de  memoire  permanente  program- 
mable  selon  I'une  quelconque  des  revendications 

30  precedences,  dans  lequel  ledit  circuit  elevateur  de 
potentiel  (17)  pour  des  lignes  de  mot  non  selec- 
tionnees  comporte  des  inverseurs  d'adresse  (IV3, 
IV4)  et  un  circuit  de  commutation  (PU1,  PU2)  qui 
est  commande  par  les  signaux  de  sortie  desdits 

35  inverseurs  d'adresse. 
6.  Dispositif  de  memoire  permanente  program- 

mable  selon  la  revendication  5,  dans  lequel  les- 
dits  inverseurs  d'adresse  (IV3,  IV4)  recoivent  un 
signal  d'adresse  par  des  inverseurs  d'adresse 

40  (IV1,  IV2)  pour  la  selection  des  lignes  de  mot. 
7.  Dispositif  de  memoire  permanente  program- 

mable  selon  I'une  quelconque  des  revendications 
precedentes,  dans  lequel  chacune  desdites  cel- 
lules  de  memoire  est  une  cellule  de  memoire  du 

45  type  a  court-circuit  de  jonction. 
8.  Dispositif  de  memoire  permanente  program- 

mable  selon  I'une  quelconque  des  revendications 
1  a  6,  dans  lequel  chacune  desdites  cellules  de 
memoire  est  une  cellule  de  memoire  du  type  a 

50  fusion  de  fusible. 
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