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Description 

Background  of  the  invention 
Field  of  the  invention 

This  invention  deals  with  static  random  access 
memory  devices. 

Description  of  the  prior  art 
Static  random  access  memory  devices  are  well 

known  in  the  prior  art.  One  such  prior  art  memory 
cell  is  described  in  United  States  Patent 
No.  3,772,660  issued  on  an  invention  of  Norman 
on  November  13,  1973  and  assigned  to  Fairchild 
Camera  and  Instrument  Corporation,  the  Assig- 
nee  of  this  invention. 

Broadly  described,  one  type  of  random  access 
memory  (RAM)  device  comprises  an  array  of 
cells,  each  cell  capable  of  storing  a  single  binary 
digit  (bit).  As  described  in  the  above-mentioned 
patent,  one  common  form  of  prior  art  memory 
cell  comprises  a  plurality  of  transistors  connected 
to  form  a  bistable  flip-flop  device.  The  state  of  the 
flip-flop  is  determined  by  the  voltage  levejsji.e.,  a 
logical  1  or  a  logical  0)  on  the  bit  and  bit  lines 
when  the  cell  is  written.  The  state  of  the  cell  (i.e.,  a 
logical  1  or  a  logical  0)  is  read  without  disturbing 
the  contents  of  the  cell  by  accessing  the  cell  and 
examining,  utilizing  a  suitable  sense  amplifier  of 
well-known  design,  the  voltage  on  the  bit  and  bit 
lines. 

It  is  highly  desirable  to  minimize  the  cell  size, 
thereby  increasing  the  density  of  the  memory 
device  as  a  whole.  In  this  manner,  a  greater 
number  of  memory  cells  are  formed  on  a  semi- 
conductor  substrate  of  a  given  size,  thereby  pro- 
viding  a  memory  cell  of  greater  bit  storage 
capacity.  Alternatively,  a  memory  cell  of  a  given 
storage  capacity  may  be  formed  on  a  smaller 
piece  of  semiconductor  substrate,  thereby 
decreasing  the  cost  of  the  memory  device. 

Another  prior  art  memory  cell  of  reduced  cell 
size  as  compared  with  the  structure  disclosed  in 
the  above-mentioned  '660  patent  is  described  in 
an  article  by  R.  Sud  and  K.  C.  Hardee  eintitled  "16- 
K  Static  RAM  Takes  New  Route  to  High  Speed", 
Electronics,  September  11,  1980,  pages  117  —  123. 
The  schematic  diagram  for  this  memory  cell  is 
shown  in  Figure  1.  Memory  cell  10  is  formed  in  a 
bistable  flip-flop  configuration.  Resistors  1  1  and 
12  are  connected  between  a  positive  voltage 
source  VCC  on  lead  13  and  the  gates  of  MOS 
transistors  15  and  16,  respectively.  The  gates  of  N 
channel  MOS  transistors  15  and  16  are  also 
connected  to  the  drains  of  N  channel  MOS  tran- 
sistors  17  and  18,  respectively.  The  drain  of 
transistor  15  is  connected  to  the  drain  of  tran- 
sistor  18  and  the  drain  of  transistor  16  is  con- 
nected  to  the  drain  of  transistor  17.  The  sources  of 
transistors  15  and  16  are  connected  to  a  voltage 
supply  Vss  (typically  ground)  connected  to  lead 
14.  The  gates  of  transistors  17  and  18  are  con- 
nected  to  a  word  line  23,  and  the  source  of 
transistor  17  is  connected  via  lead  21  to  bit  line  19. 
Similarly,  the  source  of  transistor  18  is  connected 
via  lead  22  to  bit  line  20. 

The  operation  of  cell  10  is  as  follows.  When  a 
logical  1  is  to  be  written  into  cell  10,  word  line  23 
is  selected  by  applying  a  positive  voltage  thereto. 
A  logical  1  is_placed  on  bit  line  19  and  a  logical  0  is 

5  placed  on  bit  line  20.  In  this  manner,  N  channel 
MOS_transistors  17  and  18  are  turned  on,  and  the 
low  bit  signal  is  applied  to  the  gate  of  transistor 
16,  thus  turning  transistor  16  off.  The  high  signal 
applied  to  bit  line  19  is  applied  through  transistor 

10  17  to  the  gate  of  transistor  15,  thus  turning 
transistor  15  on,  thus  applying  ground  (Vss)  to  the 
gate  of  transistor  16,  thus  maintaining  transistor 
16  off.  With  transistor  16  off,  the  positive  voltage 
from  VCC  lead  13  is  applied  through  resistor  11  to 

15  the  gate  of  transistor  15,  thus  maintaining  tran- 
sistor  15  on.  Word  line  23  is  then  deselected  by 
placing  a  low  voltage  thereon,  thus  turning  off 
transistors  17  and  18.  However,  the  low  Vss  signal 
on  lead  14  remains  applied  to  the  gate  of  tran- 

20  sistor  16  through  conducting  transistor  15,  thus 
keeping  transistor  16  turned  off,  which  in  turn 
causes  the  high  VCC  signal  on  lead  13  to  be 
applied  through  resistor  11  to  the  gate  of  tran- 
sistor  15,  thus  maintaining  transistor  15  on.  Thus, 

25  a  logical  1  has  been  stored  in  cell  10. 
In  order  to  write  a  logical  0  in  cell  10,  the  above 

operation  is  performed  with  the  exception  that  a 
logical  0  is  ap_plied  to  bit  line  19  and  the  logical  1  is 
applied  to  bit  line  20.  A  logical  one  is  applied  to 

30  word  line  23,  thus  turning  on  transistors  17  and 
18.  Thus,  when  writing  a  logical  0  into  cell  10,  the 
gate  of  transistor  15  receives  a  logical  0  from  bit 
line  19  through  transistor  17  and  transistor  15  is 
turned  off.  Similarly^transistor  16£e_ceives  on  its 

35  gate  the  logical  1  bit  signal  from  bit  line  20  and 
transistor  16  thus  turns  on.  Word  line  23  is  then 
deselected  thus  causing  transistors  17  and  18  to 
turn  off.  The  Vss  signal  on  lead  14  is  applied  to  the 
gate  of  transistor  15  through  transistor  16,  thus 

40  keeping  transistor  15  turned  off.  Because  tran- 
sistor  15  is  turned  off,  the  VCC  signal  from  lead  13 
is  applied  through  resistor  12  to  the  gate  of 
transistor  16,  thereby  maintaining  transistor  16 
turned  on.  Thus,  a  logical  zero  has  been  stored  in 

45  cell  10. 
In  order  to  read  cell  10,  the  word  line  23  is 

selected  and  sense  amplifiers  (not  shown)  of  a 
type  well  known  in  the  jrt  are  connected  to  one  or 
both  of  bit  line  19  and  bit  line  20,  thereby  sensing 

so  the  voltages  present  on  the  gates  of  transistors  1  5 
and  16,  respectively,  thereby  determining  the 
state  of  cell  10. 

In  order  to  minimize  the  area  on  the  semicon- 
ductor  substrate  required  to  form  cell  10,  cell  10  is 

55  formed  utilizing  diffused  N+  regions  as  the 
source  and  drain  regions  of  N  channel  MOS 
transistors  15,  16,  17  and  18,  Vss  lead  14,  and 
leads  21  and  22,  as  well  as  the  interconnecting 
lead  30  between  transistor  16  and  transistor  17.  A 

60  layer  of  polycrystalline  silicon  (often  referred  to  as 
"poly")  is  used  to  form  resistors  11  and  12,  VCC 
lead  13,  word  line  23,  and  the  gates  of  transistors 
15,  16  17  and  18.  The  three  contacts  between  the 
N+  diffused  regions  and  the  poly  regions  are 

65  shown  in  Figure  1  as  "Xs"  25,  26  and  27.  Bit  lines 
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able  for  application  to  the  gate  of  transistor  15 
(through  transistor  16)  and  the  gate  of  transistor 
16  (through  transistor  15).  During  reading  of  the 
cell,  this  offset  voltage  causes  a  logical  zero  level 

5  on  the  gate  of  transistor  16  which  is  300  mV 
greater  than  the  logical  zero  level  on  the  gate  of 
transistor  15,  thus  possibly  causing,  during  the 
read  operation,  the  undesired  destruction  of  data 
stored  within  the  cell. 

10 
Summary 

In  accordance  with  this  invention,  a  static  RAM 
cell  is  constructed  utilizing  low  resistivity  positive 
and  negative  power  supply  leads,  thus  eliminat- 

w  ing  the  aforementioned  problem  of  instability  of 
the  data  stored  within  the  cell.  In  one  embodi- 
ment  of  this  invention,  the  negative  power  supply 
lead  is  formed  of  a  first  layer  of  low  resistivity 
polycrystalline  silicon/tantalum  silicide,  and  the 

20  positive  power  supply  lead  is  formed  of  a  second 
layer  of  polycrystalline  silicon.  By  the  use  of  a  low 
resistivity  negative  power  supply  lead,  the  volt- 
age  drop  on  the  negative  power  supply  lead  is 
substantially  reduced  as  compared  with  prior  art 

25  devices,  thereby  providing  during  the  read  oper- 
ation  substantially  equal  voltages  to  the  gates  of 
the  two  bistable  transistors  of  each  cell,  thus 
eliminating  the  problem  of  instability  during  read- 
ing. 

30  In  another  embodiment  of  this  invention,  deple- 
tion  load  devices  are  formed  utilizing  the  layer  of 
polycrystalline  silicon  as  the  source,  drain  and 
channel  and  the  layer  of  polycrystalline  silicon/ 
tantalum  silicide  as  the  gate.  In  this  manner, 

35  silicon  area  is  not  required  to  form  the  depletion 
load  devices,  thus  minimizing  cell  size. 

Brief  description  of  the  drawing 
Figure  1  is  a  schematic  diagram  of  a  prior  art 

40  static  RAM  cell; 
Figure  3  is  a  schematic  diagram  of  one  embodi- 

ment  of  a  static  RAM  cell  constructed  in  accord- 
ance  with  this  invention; 

Figure  2  is  a  schematic  diagram  of  a  portion  of  a 
45  RAM  device  depicting  the  instability  of  stored 

data  due  to  high  resistances  in  the  device; 
Figure  4a  —  4g  are  top  views  of  a  portion  of  a 

RAM  device  constructed  in  accordance  with  one 
embodiment  of  this  invention;  and 

so  Figures  5a—  5k  are  cross-sectional  views  taken 
along  line  A—  A  of  Figure  4g  depicting  the  con- 
struction  of  the  device  of  Figures  4a  —  4g. 

Detailed  description 
55  The  schematic  diagram  of  one  embodiment  of  a 

memory  cell  constructed  in  accordance  with  this 
invention  is  shown  in  Figure  3.  Components  of 
memory  cell  11  which  correspond  to  components 
of  memory  cell  10  (Figure  1)  are  numbered  with 

60  corresponding  numbers.  The  read  and  write  oper- 
ations  of  cell  11  are  similar  to  the  read  and 
operations  of  prior  art  cell  10  (Figure  1)  and  thus 
their  description  will  not  be  repeated.  However, 
the  structure  of  cell  11  is  substantially  improved 

65  as  compared  with  the  prior  art  structure  of  Figure 

19  and  20  are  formed  of  metal,  typically 
aluminum  or  an  alloy  of  aluminum.  The  contacts 
between  poly  leads  21  and  22  to  bit  line  19  and  bit 
line  20  are  shown  in  Figure  1  as  squares  28  and 
29,  respectively. 

—Document  DE—  A—  30  02  343  is  repre- 
sentative  of  prior  art  and  discloses  a  semiconduc- 
tor  memory  cell  capable  of  storing  a  single  binary 
digit  (bit)  comprising: 

—a  first  and  a  second  voltage  supply  lead; 
—  a  word  line,  a  bit  line  and  a  bit  line; 
—  a  first  and  a  second  transistor  each  having  a 

drain  and  each  having  a  gate  connected  to  said 
word  line,  said  source  of  said  first  transistor  being 
connected  to  said  bit  line,  and  said  source_of  said 
second  transistor  being  connected  to  said  bit  line; 

—  a  third  and  a  fourth  transistor  each  having  a 
gate  and  a  drain  and  each  having  a  source 
connected  to  said  second  voltage  supply  lead, 
said  gate  of  said  third  transistor  being  connected 
to  said  drain  of  said  first  transistor  and  to  said 
drain  of  said  fourth  transistor,  said  gate  of  said 
fourth  transistor  being  connected  to  said  drain  of 
said  second  transistor  and  to  said  drain  of  said 
third  transistor;  and 

—  a  first  and  a  second  load  device,  said  first  load 
device  connected  between  said  first  voltage 
supply  lead  and  said  gate  of  said  third  transistor 
and  said  second  load  device  connected  between 
said  first  voltage  supply  lead  and  said  gate  of  said 
fourth  transistor. 

It  is  the  object  of  the  present  invention  to 
improve  the  stability  of  data  stored  in  such  a 
memory  cell  by  means  of  the  features  cited  in  the 
characterizing  clause  of  claim  1.  In  order  to 
explain  the  background.  Figure  2  is  referred  to. 

Figure  2  is  a  schematic  diagram  of  a  plurality  of 
cells  illustrating  the  effect  of  resistances  asso- 
ciated  with  lead  Vss  in  Figure  1  on  the  stability  of 
the  data  stored  within  the  cells  of  a  memory  array. 
Memory  array  40  is  comprised  of  memory  cells  1 
through  n.  Resistors  R1,  R2,  through  Rn  represent 
the  finite  resistance  values  of  Vss  lead  14  asso- 
ciated  with  each  cell  1,  2  through  n.  When,  as  in 
the  case  of  the  circuit  of  Figure  1,  a  diffused 
region  is  used  as  Vss  lead  14,  the  resistances  R1, 
R2  through  Rn  are  rather  high,  because  the  sheet 
resistance  of  diffused  regions  are  generally  at 
least  20  ohms/square.  Typically,  the  resistance 
values  of  resistors  R1,  R2  through  Rn  are  approxi- 
mately  300  ohms,  and  the  current  which  must  be 
sunk  by  Vss  lead  1  4  when  a  selected  cell  1  through 
n  is  accessed  is  approximately  250  microamps.  Of 
importance,  resistance  R1  carries  the  current  I-, 
required  to  read  cell  1,  resistance  R2  carries  the 
currents  \u  l2  required  to  read  cells  1  and  2, 
respectively,  and  resistance  Rn  carries  the  cur- 
rents  l1f  I2...IN-  Thus,  for  example,  when  N=4, 
where  N  represents  the  number  of  cells  in  the 
circuit  of  Figure  2,  the  voltage  drop  across  the 
series  resistance  of  Vss  lead  14  is  approximately 
75  millivolts  for  cell  1,  and  a  correspondingly 
larger  amount  for  cells  2  through  4,  with  a  300  mV 
voltage  difference  across  resistor  Rn  which  is  a 
300  mV  difference  in  the  voltages  which  are  avail- 



EP  0  097  595  B1 

1.  The  word  line  23,  the  gates  of  transistors  15,  16, 
17  and  18,  and  Vss  lead  14  are  formed  of  a  first 
layer  of  low  resistivity  polycrystalline  silicon/ 
tantalum  silicide.  VCC  lead  13  and  resistors  11 
and  12  are  formed  of  a  second  layer  of  polycrys-  5 
talline  silicon.  The  sources  and  drains  of  tran- 
sistors  15,  16,  17  and  18,  as  well  as  leads  21,  22 
and  30,  are  formed  of  regions  of  N+  diffusion. 
The  contacts  between  the  first  and  second  layers 
of  polycrystalline  silicon  are  shown  in  Figure  3  as  10 
circles  35  and  36.  The  contacts  between  the  first 
polycrystalline  silicon  layer  and  the  diffused  N+ 
region  are  shown  in  Figure  3  as  "Xs"  25,  26,  27 
and  39.  The  contacts  between  polycrystalline 
siliconjeads  21  and  22  to  metal  bit  line  19  and  rs 
metal  bit  line  20  are  shown  in  Figure  3  as  squares 
28  and  29,  respectively. 

Minimizing  the  use  of  N+  diffused  regions 
within  memory  cell  11,  and  particularly  by  utiliz- 
ing  low-resistivity  polycrystalline  silicide  as  Vss  20 
lead  14,  memory  cell  11  of  this  invention  sub- 
stantially  eliminates  the  series  resistance  Rs  of 
Vss  lead  14,  thus  substantially  eliminating  the 
problems  of  instability  when  writing  information 
to  memory  cell  11,  as  compared  with  the  25 
instability  problem  previously  described  with 
respect  to  prior  art  memory  cell  10  (Figure  1). 

For  example,  the  sheet  resistance  of  polycrys- 
talline  silicide,  used  as  Vss  lead  14  in  this  embodi- 
ment  of  our  invention,  is  approximately  4  ohms/  30 
square,  thus  providing  a  series  resistance  Rs  of 
Vss  lead  14  of  approximately  15  ohms.  Thus, 
referring  again  to  Figure  2,  for  a  cell  which 
requires  approximately  250  microamps  to  be 
sunk  by  Vss  lead  14  during  reading  a  cell,  the  35 
voltage  across  Rs  applied  to  cell  4  by  Vss  lead  14 
during  the  reading  of  cell  4  is  typically  60  mV, 

~which  is  substantially  less  than  the  low  voltage 
available  during  writing  a  cell  of  the  prior  art 
memory  device.  Accordingly,  the  memory  cells  of  40 
this  invention  will  be  substantially  immune  to 
data  failures  during  the  lead  operation  which,  in 
prior  art  devices,  are  caused  by  offset  voltages  on 
the  gates  of  transistors  15  and  16  (Fig.  1)  as 
previously  described.  45 

Furthermore,  the  use  of  a  second  layer  of 
polycrystalline  silicon  allows  resistors  11  and  12 
to  be  formed  as  depletion  load  devices  with  the 
second  layer  of  polycrystalline  silicon  serving  as 
the  source,  drain  and  channel  and  the  first  layer  of  so 
polycrystalline  silicon/tantalum  silicide  serving  as 
the  gates  of  transistors  15  and  16.  This  allows 
resistors  1  1  and  1  2  to  be  formed  as  depletion  load 

»  transistors  which  are  not  formed  in  the  silicon 
substrate,  thus  minimizing  the  size  of  the  silicon  55 
substrate  required  to  form  the  memory  device 
constructed  in  accordance  with  this  invention. 
Such  a  transistor  utilizing  a  diffused  region  as  the 
gate  (as  opposed  to  our  use  of  the  first  layer  of 
polycrystalline  silicon  as  the  gate),  is  described  in  60 
a  paper  by  lizuka  et  al  entitled  "Variable 
Resistance  Polysilicon  for  High  Density  CMOS 
RAM"  IEDM,  1979,  pages  370—373. 

Figure  4  shows  a  top  view  of  a  portion  of  an 
integrated  circuit  memory  device.  The  portion  of  65 

the  device  shown  in  Figure  4  contains  4  memory 
cells,  with  memory  cell  100  shown  by  the  dashed 
line.  The  reference  numerals  of  Figure  4  show  the 
location  of  the  identically  numbered  portions  of 
the  circuit  of  Figure  3. 

A  memory  device  utilizing  the  cells  constructed 
in  accordance  with  this  invention  is  constructed, 
for  example,  utilizing  the  following  process  steps. 
Referring  to  Figures  4a  through  4g  and  5a  through 
5j,  it  is  seen  that  this  invention  is,  if  desired, 
fabricated  simultaneously  with  the  fabrication  of 
complementary  metal  oxide  silicon  (CMOS) 
devices,  thereby  allowing  CMOS  devices  to  be 
used  as  the  addressing  circuitry,  decoding  cir- 
cuitry,  output  buffers,  and  other  peripheral  cir- 
cuitry,  thereby  providing  a  memory  device  of  high 
speed  and  low  power  consumption. 

As  shown  in  Figures  4a  and  5a,  substrate  31 
comprises  an  N  type  silicon  wafer  of  resistivity  of 
approximately  2—4  ohm-cm.  The  substrate  31  is 
oxidized  forming  oxide  layer  32  of  approximately 
3000A  thickness.  This  oxide  layer  32  is  formed,  for 
example,  by  oxidation  in  wet  oxygen  at  approxi- 
mately  1000°C.  for  approximately  50  minutes.  A 
layer  of  photoresist  50  is  then  applied  to  the 
surface  of  the  wafer  and  patterned  utilizing  well- 
known  techniques  to  define  the  to-be-formed  P 
well  51.  The  exposed  portion  of  oxide  layer  32  is 
then  etched,  for  example,  with  buffered  hydrof- 
luoric  acid,  thus  exposing  the  surface  of  substrate 
31  in  the  region  of  to-be-formed  P  well  51.  P  type 
dopants  are  then  introduced  into  the  exposed 
portion  of  substrate  31,  for  example,  by  ion 
implantation  of  boron  at  approximately  150  KEV 
to  a  dosage  of  approximately  14x1  012  atoms/cm2. 
The  cross-sectional  view  of  substrate  31  at  this 
stage  of  processing  is  shown  in  Figure  5a. 

Photoresist  50  is  then  removed  in  a  well-known 
manner.  Referring  now  to  Figure  5b,  substrate  21 
is  further  oxidized,  thus  forming  oxide  region  52 
to  a  thickness  of  approximately  3000A.  This  oxi- 
dation  is  performed  by  introducing  the  wafer  into 
a  furnace  of  an  ambient  of  approximately  10% 
oxygen  gas  and  90%  nitrogen  gas  at  approxi- 
mately  900°C,  and  increasing  the  ambient  to 
approximately  1200°C.  within  approximately  one 
hour.  The  wafer  is  then  oxidized  in  an  oxygen 
ambient  containing  approximately  3%  HCL  at 
approximately  1200°C.  for  approximately  120 
minutes.  The  wafer  in  maintained  in  a  nitrogen 
atmosphere  at  approximately  1200°C.  for  approxi- 
mately  120  minutes,  and  the  ambient  temperature 
is  thereafter  ramped  down  to  approximately 
1000°C.  over  an  approximately  60-minute  period, 
and  the  ambient  temperature  is  then  further 
ramped  down  to  approximately  900°C.  over  an 
approximately  30-minute  period.  During  this  oxi- 
dation  step,  oxide  layer  32  is  increased  in  thick- 
ness  to  approximately  4500A,  and  the  dopants 
within  P  well  51  are  diffused  as  shown  in  Figure 
5b.  Oxide  layers  52  and  32  are  then  removed,  for 
example,  by  etching  with  buffered  hydrofluoric 
acid. 

As  shown  in  Figure  5c,  a  layer  of  photoresist  53 
is  then  formed  on  the  surface  of  substrate  21  and 
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regions  57  are  then  formed,  for  example,  by 
subjecting  the  wafer  to  an  ambient  of  oxygen  gas 
containing  approximately  3%  HCL  at  approxi- 
mately  920°C.  for  approximately  one  hour, 

5  followed  by  an  ambient  of  nitrogen  gas  at 
approximately  920°C.  for  approximately  two 
hours,  followed  by  wet  oxygen  for  approximately 
four  hours  at  approximately  920°C.  This  oxidation 
step  causes  field  oxide  57  to  beo  formed  to  a 

10  thickness  of  approximately  5500A  and  simul- 
taneously  causes  heavily  doped  P  type  guard 
rings  58  to  be  diffused  as  desired.  The  remaining 
portions  of  silicon  nitride  layer  55  are  then 
removed,  for  example,  by  etching  with  hot  phos- 

15  phoric  acid.  Thereafter,  the  remaining  portions  of 
oxide  layer  54  are  then  removed,  for  example,  by 
etching  in  buffered  hydrofluoric  acid.  The  thick- 
ness  of  field  oxide  regions  57  is  decreased  slightly 
during  this  removal  of  oxide  layer  54,  but  this 

20  slight  decrease  in  the  thickness  of  field  oxide  57  is 
unimportant. 

The  surface  of  the  wafer  is  then  cleaned,  for 
example,  with  a  sulphuric  acid/hydrogen  perox- 
ide  solution  followed  by  cleaning  with  a  buffered 

25  hydrofluoric  acid  solution.  This  cleaning  removes 
any  impurities  and  contaminants  from  the  surface 
of  the  wafer  in  preparation  of  the  formation  of  a 
thin  gate  oxide  region.  The  thin  gate  oxide  region 
63  is  then  formed  to  a  thickness  of  approximately 

30  260A,  for  example,  by  subjecting  the  wafer  to  a 
wet  oxygen  gas  at  approximately  900°C.  for 
approximately  7  minutes.  If  desired,  an  adjust- 
ment  to  the  active  device  threshold  voltages  is 
now  made,  for  example,  by  implanting  boron 

35  atoms  at  approximately  50  KEV  to  a  dosage  of 
approximately  1.4X1010  atoms/cm2.  Of  import- 
ance,  field  oxide  57  blocks  the  implant  of  boron 
ions  during  this  step,  and  thus  boron  atoms  are 
implanted  only  in  the  active  regions  not  protected 

40  by  field  oxide  57.  Gate  oxide  63,  being  very  thin, 
does  not  substantially  impede  the  implantation  of 
boron  atoms  into  the  active  areas  of  the  device. 
This  active  device  threshold  voltage  adjustment 
increases  the  threshold  voltage  of  the  to-be- 

45  formed  P  channel  devices  to  approximately  -0.8 
volts  and  simultaneously  adjusts  the  threshold  of 
the  to-be-formed  N  channel  devices  to  approxi- 
mately  +0.8  volts. 

A  layer  of  photoresist  (not  shown)  is  then 
so  applied  to  the  surface  of  the  wafer  and  patterned 

in  a  well-known  manner  in  order  to  expose  to-be- 
formed  buried  contacts  60.  The  gate  oxide  is  then 
removed  from  the  exposed  portions  of  the  wafer, 
for  example,  by  etching  with  buffered  hydrof- 

55  luoric  acid,  thus  forming  buried  contacts  60  (Fig- 
ures  4b  and  5f).  The  remaining  photoresist  is  then 
removed. 

A  layer  of  polycrystalline  silicon  67  (hereinafter 
referred  to  as  "Poly  I")  is  deposited  on  the  surface 

60  of  the  wafer.  This  Poly  I  layer  is  formed,  for 
example,  by  well-known  low  pressure  chemical 
wafer  deposition  techniques  (as  described,  for 
example,  in  the  above-mentioned  articles  of 
Rosier,  and  Brown  and  Kamins)  to  a  thickness  of 

65  approximately  2500A.  Poly  I  is  then  doped,  for 

patterned  to  protect  P  well  51.  N-type  dopants  are 
then  introduced  into  the  exposed  portions  of 
substrate  21  in  order  to  increase  the  N  type 
dopant  concentration  near  the  surface  of  sub- 
strate  21,  thus  allowing  the  to-be-formed  P 
channel  devices  to  be  made  with  short  channel 
lengths  without  an  undesirably  low  punch- 
through  voltage.  (Punch-through  voltage  is  the 
voltage  between  the  source  and  drain  regions  at 
which  conduction  between  the  source  and  the 
drain  occurs,  when  the  transistor  is  turned  off). 
For  example,  N  type  dopants  are  introduced  into 
N-well  region  56  of  Figure  5c  by  the  ion  implanta- 
tion  of  phosphorous  at  approximately  200  KEV  to 
a  dosage  of  approximately  1.6x1012  atoms/cm2. 
Photoresist  53  is  then  remove  utilizing  well- 
known  techniques. 

Referring  now  to  Figure  5d,  substrate  21  is 
oxidized  forming  an  oxide  layer  54  of  approxi- 
mately  400A  thickness.  This  oxidation  is  per- 
formed,  for  example,  by  subjecting  the  substrate 
to  an  atmosphere  of  wet  oxygen  containing 
approximately  3%  HCL  at  approximately  900°C. 
for  approximately  16  minutes.  A  layer  of  nitride  55 
is  then  formed  on  the  surface  of  oxide  54  to  a 
thickness  of  approximately  1000A.  This  nitride 
layer  55  is  formed,  for  example,  low  pressure 
chemical  vapor  deposition  techniques  well  known 
in  the  art  and  described,  for  example,  by  Rosier  in 
an  article  entitled  "Low  Pressure  CVD  Production 
Processes  for  Poly,  Nitride  and  Oxide"  Solid  State 
Technology,  April  1977,  pages  63—70,  and  by 
Brown  and  Kamins  in  an  article  entitled  "An 
Analysis  of  LPCVD  System  Parameters  for  Poly- 
silicon,  Silicon  Nitride  and  Silicon  Dioxide  Deposi- 
tion",  Solid  State  Technology,  July  1979,  pages 
51—57. 

A  layer  of  photoresist  (not  shown)  is  then 
formed  on  the  surface  of  the  substrate  and 
patterned  in  order  to  expose  the  portions  of  the 
substrate  in  which  isolation  regions  are  to  be 
formed.  As  shown  in  Figure  5d,  the  exposed 
portions  of  nitride  layer  55  are  then  removed,  for 
example,  by  etching  with  CF4  plasma.  The  por- 
tions  of  oxide  layer  54  which  are  exposed  after 
removal  of  portions  of  nitride  layer  55  are-then 
removed,  for  example,  by  etching  with  a  buffered 
hydrofluoride  acid  solution.  The  remaining  photo- 
resist  is  then  removed.  If  desired,  dopants  are 
then  introduced  into  the  portions  of  substrate  21 
which  is  exposed  by  the  removal  of  portions  of 
oxide  layer  54  and  nitride  layer  55,  thus  providing 
the  highly  doped  field  regions  58  of  Figure  5d,  in 
order  to  increase  the  threshold  voltage  of  the  field 
regions  of  P  well  51.  For  example,  this  introduc- 
tion  of  dopants  into  the  field  regions  is  performed 
by  implanting  boron  atoms  at  approximately  50 
KEV  to  a  dosage  of  approximately  5.5x1  012 
atoms/cm2.  Of  importance,  these  boron  atoms  are 
also  introduced  into  the  exposed  regions  of  N 
well  56,  although  because  the  N  well  56  has  been 
previously  doped  to  a  very  high  dosage,  the 
presence  of  a  relatively  low  dosage  of  boron 
atoms  in  the  N  well  56  is  unimportant. 

As  shown  in  Figures  4a  and  5e,  field  oxide 
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by  a  low  temperature  chemical  vapor  deposition 
to  a  thickness  of  approximately  2000A.  It  is  unde- 
sirable  to  oxidize  Poly  I  layer  67  in  order  to  form 
oxide  layer  64  because  such  an  oxidation  will 

s  decrease  the  thickness  of  Poly  I.  Oxide  layer  64  is 
then  "densified"  in  order  to  increase  the  dielectric 
strength  of  oxide  64.  This  "densification"  process 
is  performed  by  subjecting  the  wafer  to  an 
ambient  of  dry  oxygen  at  approximately  920°C. 

10  for  approximately  30  minutes.  A  layer  of  photo- 
resist  (not  shown)  is  then  applied  to  the  surface  of 
the  wafer  and  patterned  in  order  to  expose  those 
portions  of  oxide  64  which  are  to  be  removed  in 
order  to  allow  electrical  contact  between  Poly  I 

15  layer  67  and  the  to-be-formed  second  layer  of 
polycrystalline  silicon.  The  exposed  portions  of 
oxide  layer  64  are  then  removed,  for  example,  by 
utilizing  a  CF4  plasma,  thus  providing  contact 
openings  22  to  Poly  I  (Figures  4d  and  5h). 

20  A  second  layer  of  polycrystalline  silicon  68 
(hereinafter  referred  to  as  Poly  II)  is  then 
deposited  to  a  thickness  of  approximately  2500A 
utilizing,  for  example,  well-known  low  pressure 
chemical  vapor  deposition  techniques,  as  pre- 

25  viously  described.  At  this  time,  this  Poly  II  layer  68 
has  a  relatively  high  resistivity  of  approximately 
109  ohms/square.  A  layer  of  photoresist  (not 
shown)  is  then  formed  on  the  surface  of  the  wafer 
and  patterned  to  expose  those  portions  of  Poly  II 

30  which  are  to  be  removed.  The  exposed  portions 
of  Poly  II  are  then  removed,  for  example,  by  an 
isotropic  etch  utilizing  CF4  plasma,  thereby  pro- 
viding  a  patterned  layer  68  of  Poly  II  as  shown  in 
Figures  4e  and  5i.  An  isotropic  etch  is  preferably 

35  used  to  etch  Poly  II  in  order  to  remove  all  Poly  II 
residue.  For  example,  CF4  plasma  is  used  as  the 
isotropic  etch. 

A  layer  of  oxide  71  (Figure  5j)  is  then  formed  on 
the  surface  of  the.  wafer  to  a  thickness  of  approxi- 

40  mately  1500  A,  for  example,  by  low  pressure 
chemical  vapor  deposition.  Oxide  layer  71  is  then 
"densified"  to  increase  its  dielectric  strength,  for 
example  by  subjecting  the  wafer  to  an  atmos- 
phere  of  dry  oxygen  gas  plus  approximately  3% 

45  HCL  at  approximately  920°C.  for  approximately  30 
minutes. 

A  layer  of  photoresist  (not  shown)  is  then 
applied  to  the  surface  of  the  wafer  and  patterned 
in  order  to  expose  those  portions  of  Poly  II  which 

so  are  required  to  have  very  low  resistivity,  thereby 
functioning  as  electrical  interconnects.  Of  import- 
ance,  this  layer  of  photoresist  protects  that  por- 
tion  of  oxide  67  which  covers  that  portion  of  Poly 
II  which  is  desired  to  have  a  high  resistivity  in 

55  order  to  serve  as  resistors.  The  exposed  portions 
of  oxide  67  is  then  removed,  for  example,  by 
etching  with  CF4  plasma,  thus  providing  windows 
72  as  shown  in  Figure  4f.  The  remaining  photo- 
resist  is  then  removed.  The  exposed  portions  of 

so  Poly  II  are  then  doped  in  order  to  decrease  their 
resistivity  to  approximately  100  ohms/square, 
while  the  remaining  portions  of  oxide  layer  71 
prevents  the  doping  of  those  portions  of  Poly  II 
which  are  protected  by  oxide  71.  These  undoped 

65  relatively  high  resistivity  portions  of  Poly  II  serve 

example,  by  heating  the  wafer  for  ten  minutes  to 
950°C,  exposing  the  wafer  to  a  POCI3  ambient  at 
approximately  950cC.  for  approximately  five 
minutes,  and  ramping  the  wafer  down  to  approxi- 
mately  room  temperature  in  approximately  ten 
minutes  in  a  nitrogen  atmosphere.  Poly  I  is  thus 
doped  to  a  resistivity  of  approximately  40  ohms/ 
square.  A  layer  of  tantalum  silicide  61  (hereinafter 
referred  to  as  silicide)  is  applied  to  the  surface  of 
the  wafer,  for  example,  by  sputtering  both  tan- 
talum  and  silicon  in  a  well-known  manner,  thus 
forming  silicide  61  to  a  thickness  of  approxi- 
mately  1700A.  This  co-sputtering  of  tantalum  and 
silicon  to  form  a  silicide  region  is  described,  for 
example,  by  Geipel,  et  al  in  an  article  entitled 
"Composite  Silicide  Gate  Electrodes-Interconnec- 
tions  for  VLSI  Device  Technologies",  IEEE  Trans- 
actions  on  Electron  Devices,  Volume  ED-27,  No.  8, 
August  1980,  pages  1417  —  1424. 

The  surface  of  silicide  61  is  then  cleaned,  for 
example,  with  buffered  hydrofluoric  acid,  to 
remove  any  contaminants.  The  silicide  is  then 
reacted  with  Poly  I,  thus  forming  a  single  low 
resistivity  layer  of  polycrystalline  silicon/tantalum 
silicide  (often  referred  to  as  polysilicide),  having  a 
resistivity  of  approximately  4  ohms/square.  This 
silicide  reaction  is  performed,  for  example,  by 
subjecting  the  wafer  to  an  atmosphere  of  nitrogen 
gas  at  apprximately  1000°C.  for  approximately  30 
minutes.  For  the  remainder  of  this  specification, 
the  single  layer  of  polycrystalline  silicon/tantalum 
silicide  will  be  shown  as  layer  67  in  Figures  5h,  et 
seq.  and  will  be  referred  to  as  "Poly  I".  As  is 
appreciated  to  those  of  ordinary  skill  in  the  art, 
compounds  other  than  tantalum  silicide  may  be 
used.  For  example,  titanium  silicide,  tungsten 
silicide,  molybdenum  silicide  and  other  metal 
silicides  may  be  used  in  place  of  tantalum  silicide. 

As  shown  in  Figures  4c  and  5g,  a  layer  of 
photoresist  (not  shown)  is  then  applied  to  the 
wafer  and  patterned  to  define  the  desired  pattern 
of  the  Poly  I  material.  The  exposed  portions  of 
Poly  I  are  then  etched,  for  example,  by  a  CF4 
plasma,  thus  patterning  Poly  I  as  desired,  as 
shown  in  Figure  5g.  The  photoresist  is  then 
removed.  The  wafer  is  then  cleaned  utilizing,  for 
example,  buffered  hydrofluoric  acid. 

A  layer  of  photoresist  (not  shown)  is  then 
applied  to  the  surface  of  the  wafer  and  patterned 
to  expose  the  P  well  51.  The  N+  regions  65 
(Figure  5h)  are  then  formed,  for  example,  by 
implanting  arsenic  ions  at  approximately  100  KEV 
to  a  dosage  of  approximately  3x101s  atoms/cm2. 
The  remaining  photoresist  is  then  removed  and 
another  layer  of  photoresist  is  applied  on  the 
surface  of  the  wafer  and  patterned  to  expose  the 
N  well  56.  P+  regions  63  are  then  formed,  for 
example,  by  implanting  boron  ions  at  approxi- 
mately  150  KEV  to  a  dosage  of  approximately 
5x1  01S  atoms/cm2. 

A  layer  of  oxide  64  is  then  formed  on  the 
surface  of  the  wafer.  Oxide  layer  64  serves  to 
provide  electrical  insulation  between  Poly  I  layer 
67  and  to-be-formed  conductive  layers.  Of  import- 
ance,  this  oxide  layer  64  is  formed,  for  example, 
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as  resistors  11  and  12  of  memory  cell  100  (Figure 
3).  This  doping  is  performed,  for  example,  by 
ramping  up  the  temperature  of  the  wafer  to 
approximately  950°C.  in  a  nitrogen  atmosphere, 
exposing  the  wafer  to  POCI3  gas  at  approximately 
950°C.  for  approximately  5  minutes,  and  ramping 
down  the  temperature  of  the  wafer  to  approxi- 
mately  room  temperature  within  approximately 
10  minutes  in  a  nitrogen  atmosphere. 

A  layer  of  oxide  (not  shown)  is  then  formed 
over  the  surface  of  the  wafer,  for  example,  by 
subjecting  the  wafer  to  a  dry  oxygen  ambient  at 
approximately  900cC.  for  approximately  30 
minutes,  thus  forming  a  very  thin  (approximately 
400A)  layer  of  oxide  on  the  surface  of  exposed 
portions  of  Poly  II  oxide.  This  very  thin  layer  of 
oxide  serves  to  enhance  the  dielectric  strength  of 
the  dielectric  layer  73  which  is  formed  thereafter. 
Dielectric  layer  73  is  formed,  for  example,  by  low 
temperature  vapor  deposition  of  oxide  to  a  thick- 
ness  of  approximately  7000A.  Oxide  73  is  then 
"densified",  for  example,  by  subjecting  the  wafer 
to  an  ambient  of  dry  oxygen  plus  approximately 
3%  HCL  at  approximately  920°C.  for  approxi- 
mately  30  minutes.  A  layer  of  photoresist  (not 
shown)  is  applied  to  the  surface  of  the  wafer  and 
patterned  in  order  to  expose  those  portions  of 
oxide  73  which  cover  the  portions  of  Poly  II  to 
which  electrical  interconnection  is  required.  As 
shown  in  Figures  4g  and  5k,  exposed  portions  of 
oxide  73  are  then  etched  thus  providing  contact 
openings  88  through  oxide  73  to  portions  of  Poly 
11  with  the  contact  openings  not  having  abrupt 
edges  which  would  interfere  with  the  formation  of 
a  continuous  low  resistivity  interconnect  thereto. 
A  low  resistivity  interconnect  layer  79,  such  as 
aluminum  or  an  alloy  of  aluminum,  is  then 
deposited  on  the  surface  of  the  wafer  to  a  thick- 
ness  of  approximately  7500A,  for  example,  utiliz- 
ing  well-known  sputtering  techniques.  A  layer  of 
photoresist  (not  shown)  is  then  formed  on  the 
surface  of  the  wafer  and  patterned  in  order  to 
define  the  desired  metal  interconnect  pattern.  The 
exposed  aluminum  is  then  etched  utilizing,  for 
example,  CI2  plasma  etch  followed  by  a  brief 
immersion  in  an  aluminum  etch  (for  example  a 
solution  of  nitric,  phosphoric  and  acetic  acids). 
The  remaining  aluminum  79  (Figures  4g  and  5k)  is 
then  allowed  in  a  hydrogen  atmosphere  at 
approximately  450°C.  for  approximately  30 
minutes.  Scratch  protection  (not  shown)  is  then 
applied  to  the  wafer  and  bonding  pad  openings 
formed  in  a  well-known  manner,  allowing  electri- 
cal  interconnection  to  other  components.  The 
resultant  structure  is  shown  in  the  cross-sectional 
view  of  Figure  5k. 

While  specific  embodiments  of  our  invention 
have  been  described,  it  is  to  be  understood  that 
these  embodiments  are  illustrative  and  are  not  to 
be  construed  as  limitations  on  the  scope  of  our 
invention.  Many  other  embodiments  of  our  inven- 
tion  will  become  apparent  to  those  of  ordinary 
skill  in  the  art  in  light  of  the  teachings  of  this 
specification. 

Claims 

1.  A  semiconductor  memory  cell  capable  of 
storing  a  single  binary  digit  (bit)  comprising: 

5  —a  first  and  a  second  voltage  supply  lead  (13, 
14);  _  

—a  word  line  (23),  a  bit  line  (19)  and  a  bit  line 
(20); 

—a  first  and  a  second  transistor  (17,  18)  each 
10  having  a  drain  and  each  having  a  gate  connected 

to  said  word  line  (23),  said  source  of  said  first 
transistor  (17)  being  connected  to  said  bit  line 
(19),  and  said  source  of  said  second  transistor  (18) 
being  connected  to  said  bit  line  (20); 

15  —  a  third  and  a  fourth  transistor  (15,  16)  each 
having  a  gate  and  a  drain  and  each  having  a 
source  connected  to  said  second  voltage  supply 
lead  (14),  said  gate  of  said  third  transistor  (15) 
being  connected  to  said  drain  of  said  first  tran- 

20  sistor  (17)  and  to  said  drain  of  said  fourth  tran- 
sistor  (16),  said  gate  of  said  fourth  transistor  (16) 
being  connected  to  said  drain  of  said  second 
transistor  (18)  and  to  said  drain  of  said  third 
transistor  (15);  and 

25  —  a  first  and  a  second  load  device  (11,  12),  said 
first  load  device  (11)  connected  between  said  first 
voltage  supply  lead  (13)  and  said  gate  of  said  third 
transistor  (15)  and  said  second  load  device  (12) 
connected  between  said  first  voltage  supply  lead 

30  (13)  and  said  gate  of  said  fourth  transistor  (16); 
—  characterized  in  that  second  voltage  supply 

lead  (14)  includes  a  first  layer  of  polycrystalline 
silicon  and  has  a  resistivity  sufficiently  low  to 
avoid  instability  of  data  stored  within  the  cell,  and 

35  in  that  said  first  voltage  supply  lead  (13)  com- 
prises  a  second  layer  of  polycrystalline  silicon 
located  above  and  spaced  apart  from  said  first 
layer  of  polycrystalline  silicon. 

2.  Structure  as  in  claim  1,  characterized  in  that 
40  said  first  layer  of  polycrystalline  silicon  also  com- 

prises  a  metal  silicide. 
3.  Structure  as  in  claim  2  characterized  in  that 

said  metal  silicide  is  selected  from  the  group 
consisting  of  titanium  silicide,  tungsten  silicide 

45  and  molybdenum  silicide. 
4.  Structure  as  in  any  one  of  claims  1  to  3, 

characterized  in  that  said  first  and  second  load 
devices,  (11,  12)  comprise  resistors. 

5.  Structure  as  in  any  one  of  claims  1  to  4, 
so  characterized  in  that  said  first  and  second  load 

devices  (11,  12)  comprise  a  first  and  a  second 
depletion  load  transistor. 

6.  Structure  as  in  claim  5,  characterized  in  that 
said  first  depletion  load  transistor  (11)  comprises 

55  a  transistor  having  its  gate  and  its  source  con- 
nected  in  common  to  said  gate  of  said  third 
transistor  (15)  and  its  drain  connected  to  said  first 
voltage  supply  lead  (13),  and  said  second  deple- 
tion  load  transistor  (12)  comprises  a  transistor 

60  having  its  gate  and  its  source  connected  in 
common  to  said  gate  of  said  fourth  transistor  (16) 
and  its  drain  connected  to  said  first  voltage 
supply  lead  (13). 

7.  Structure  as  in  claim  6,  characterized  in  that 
65  each  said  load  transistor  (11,12)  comprises  a  first 
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und  einen  zweiten  Verarmungslasttransistor 
umfassen. 

6.  Struktur  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  daB  der  erste  Verarmungslasttransistor 
(11)  einen  Transistor  umfaBt,  dessen  Gate  und 
Source  gemeinsam  an  das  gate  des  dritten  Tran- 
sistors  angeschlossen  sind  und  dessen  Drain  an 
den  ersten  Spannungsversorgungsleiter  (13) 
angeschlossen  ist,  und  daB  der  zweite  Verar- 
mungslasttransistor  (12)  einen  Transistor  umfaBt, 
dessen  Gate  und  Source  gemeinsam  an  das  Gate 
des  vierten  Transistors  (16)  angeschlossen  sind 
und  dessen  Drain  an  den  ersten  Spannungsver- 
sorgungsleiter  (13)  angeschlossen  ist. 

7.  Struktur  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  daB  jeder  der  Lasttransistoren  (11,  12) 
eine  erste  Schicht  von  polykristallinem  Silizium 
umfaBt,  die  als  Source,  Drain  und  Kanal  des 
Lasttransistors  dient,  und  ein  Gate  umfaBt,  das 
von  polykristallinem  Silizium  gebildet  ist, 
welchers  iiber  und  elektrisch  isoliert  von  dem 
Kanal  angeordnet  ist. 

Revendications 

1.  Cellule  memoire  en  semi-conducteur  apte  a 
stocker  un  chiffre  binaire  unique  (bit)  compre- 
nant: 

—  un  premier  et  un  second  conducteur  d'ali- 
mentation  (13,  14); 

—  une  ligne_de  mot  (23),  une  ligne  de  bit  (19)  et 
une  ligne  de  bit  (20); 

—  un  premier  et  second  transistor  (17,  18)  ayant 
chacun  un  drain  et  une  porte  reliee  a  ladite  ligne 
de  mot  (23),  ladite  source  dudit  premier  transistor 
(17)  etant  reliee  a  ladite  ligne  de  bit  (19)  et  ladite 
source  dudit  second  transistor  (18)  etant  reliee  a 
ladite  ligne  de  bit  (20); 

—  un  troisieme  et  un  quatrieme  transistor  (15, 
16)  ayant  chacun  une  porte  et  un  drain  et  ayant 
chacun  une  source  reliee  audit  second  conduc- 
teur  d'alimentation  (14),  ladite  porte  dudit  troi- 
sieme  transistor  (15)  etant  reliee  audit  drain  dudit 
premier  transistor  (17)  et  audit  drain  dudit  qua- 
trieme  transistor,  ladite  porte  dudit  quatrieme 
transistor  (16)  etant  reliee  audit  drain  dudit 
second  transistor  (18)  et  audit  drain  dudit  troi- 
sieme  transistor  (15);  et 

—  un  premier  et  second  dispositif  de  stockage 
(11,  12),  ledit  premier  dispositif  de  stockage  (11) 
relie  entre  ledit  premier  conducteur  d'alimentaion 
(13)  et  ladite  porte  dudit  troisieme  transistor  (15) 
et  ledit  second  dispositif  de  stockage  (12)  reliee 
entre  ledit  premier  conducteur  d'alimentation  (13) 
et  ladite  porte  dudit  quatrieme  transistor  (16), 

caracterisee  en  ce  que  le  second  conducteur 
d'alimentation  (14)  comprend  une  premiere 
couche  de  silicium  polycristallin,  et  a  une  resisti- 
vite  suffisamment  faible  pour  eviter  une  instabi- 
lite  dans  le  stockage  des  donnees  de  la  cellule,  et 
en  ce  que  le  premier  conducteur  d'alimentation 
(13)  comprend  une  seconde  couche  de  silicium 
polycristallin  disposee  au-dessus  et  separee  de 
ladite  premiere  couche  de  silicium  polycristallin. 

2.  Structure  selon  la  revendication  1,  caracte- 

layer  of  polycrystalline  silicon  serving  as  the 
source,  drain  and  channel  of  said  load  transistor, 
and  a  gate  formed  of  polycrystalline  silicon 
located  above  and  electrically  insulated  from  said 
channel.  5 

Patentanspruche 

1.  Eine  Halbleiterspeicherzelle,  in  der  ein  einzel- 
nes  binares  Digit  (Bit)  abspeicherbar  ist,  umfas-  10 
send: 

—  einen  ersten  und  einen  zweiten  Spannungs- 
versorgungsleiter  (13,  14); 

—  eine  Wortleitung  (23),  eine  Bitleitung  (19)  und 
eine  Bitleitung  (20);  w 

—  einen  ersten  und  einen  zweiten  Transistor 
(17,  18),  von  denen  jeder  ein  Drain  und  ein  Gate 
aufweist,  angechlossen  an  die  Wortleitung  (23), 
wobei  die  Source  des  ersten  Transistors  (17)  an 
die  Bitleitung  (19)  und_die  Source  des  zweiten  20 
Transistors  (18)  an  die  Bitleitung  (20)  angeschlos- 
sen  sind; 

—  einen  dritten  und  einen  vierten  Transistor  (15, 
16),  von  denen  jeder  ein  Gate  und  ein  Drain 
besitzt  und  jeder  mit  seiner  Source  an  den  zwei-  25 
ten  Spannungsversorgungsleiter  (14)  angeschlos- 
sen  ist,  das  Gate  des  dritten  Transistors  (15)  an 
das  Drain  des  ersten  Transistors  (17)  und  das 
Drain  des  zweiten  Transistors  (18)  angeschlossen 
ist,  und  das  Gate  des  vierten  Transistors  (16)  an  30 
das  Drain  des  zweiten  Transistors  (18)  und  das 
Drain  des  dritten  Transistors  (15)  angeschlossen 
ist;  und 

—  eine  erste  und  eine  zweite  Belastungsanord- 
nung  (11,  12),  wobei  die  erste  Belastungsanord-  35 
nung  (11)  zwischen  den  ersten  Spannungsversor- 
gungsleiter  (13)  und  das  Gate  des  dritten  Transi- 
stors  (15)  geschaltet  ist  und  die  zweite  Bela- 
stungsanordnung  (12)  zwischen  die  erste  Span- 
nungsversorgungsleitung  (13)  und  das  Gate  des  40 
vierten  Transistors  (16)  geschaltet  ist; 

—  dadurch  gekennzeichnet,  daB  der  zweite 
Spannungsversorgungsleiter  (14)  eine  erste 
Schicht  aus  polykristallinem  Silizium  umfaBt  und 
einen  hinreichend  niedrigen  Widerstand  aufweist,  45 
um  Instabilitat  von  in  der  Zelle  abgespeicherten 
Daten  zu  vermeiden,  und  daB  der  erste  Span- 
nungsversorgungsleiter  (13)  eine  zweite  Schicht 
von  polykristallinem  Silizium  umfaBt,  die  uber 
und  im  Abstand  von  der  ersten  Schicht  von  so 
polykristallinem  Silizium  angeordnet  ist. 

2.  Struktur  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  erste  Schicht  von  polykristalli- 
nem  Silizium  auch  ein  Metallsilizid  umfaBt. 

3.  Struktur  nach  Anspruch  2,  dadurch  gekenn-  55 
zeichnet,  daB  das  Metallsilizid  aus  der  Gruppe 
ausgewahlt  ist,  die  aus  Titansilizid,  Wolframsilizid 
und  Molybdansilizid  besteht. 

4.  Struktur  nach  einem  der  Anspriiche  1  bis  3, 
dadurch  gekennzeichnet,  daB  die  ersten  und  zwei-  60 
ten  Belastungsanordnungen  (11,  12)  Widerstande 
umfassen. 

5.  Struktur  nach  einem  der  Anspriiche  1  bis  4, 
dadurch  gekennzeichnet,  daB  die  ersten  und  zwei- 
ten  Belastungsanordnungen  (11,  12)  einen  ersten  65 
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risee  en  ce  que  le  transistor  de  charge  a  depletion 
(11)  comprend  un  transistor  ayant  sa  porte  et  sa 
source  reliees  en  commun  a  ladite  porte  dudit 
troisieme  transistor  (15)  et  son  drain  relie  audit 
premier  conducteur  d'alimentation  (13),  et  ledit 
second  transistor  de  charge  a  depletion  (12) 
comprend  un  transistor  ayant  sa  porte  et  sa 
source  reliees  en  commun  a  ladite  porte  dudit 
quatrieme  transistor  (16)  et  son  drain  relie  audit 
premier  conducteur  d'alimentation  (13). 

7.  Structure  selon  la  revendication  6,  caracte- 
risee  en  ce  que  chaque  transistor  de  charge  (11, 
12)  comprend  une  premiere  couche  de  silicium 
polycristallin  servant  de  source,  drain  et  canal 
dudit  transistor  de  charge,  et  une  porte  formee 
d'une  couche  de  silicium  polycristallin  disposee 
au-dessus  et  electriquement  isolee  dudit  canal. 

risee  en  ce  que  la  premiere  couche  de  silicium 
polycristallin  comprend  aussi  un  siliciure  metalli- 
que. 

3.  Structure  selon  la  revendication  2,  caracte- 
risee  en  ce  que  le  siliciure  metallique  est  choisi 
parmi  I'ensemble  comprenant  le  siliciure  de  tan- 
tale,  le  siliciure  de  tungstene  et  le  siliciure  de 
molybdene. 

4.  Structure  selon  I'une  quelconque  des  reven- 
dications  1  a  3,  caracterisee  en  ce  que  les  premier 
et  second  dispositifs  de  stockage  (11,  12)  com- 
prennent  des  resistances. 

5.  Structure  selon  I'une  quelconque  des  reven- 
dications  1  a  4,  caracterisee  en  ce  que  les  premier 
et  second  dispositifs  de  stockage  (11,  12)  com- 
prennent  un  premier  et  un  second  transistor  de 
charge  a  depletion. 

6.  Structure  selon  la  revendication  5,  caracte- 
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