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plates between the different storage node plates. It is difficult to ensure
the quality of the dielectric and The present application relates generally
to sem-  ground node plates in the small spaces between the iconductor
circuit structures and methods, and more  storage node plates. specifically
to a method for fabricating a DRAM cell   5  Other examples of multiple
plate capacitors, but capacitor and the structure formed thereby.        in
which the capacitors are formed below device fea- Dynamic random access
memories (DRAMs) are     tures such as bit lines, are described in US
Patent No. formed using cells having a single transistor and one  4899203,
JP-A-1147858 and JP-A-147067. The size capacitor. To enhance device
performance, the ca-  of capacitor plates In such structures is limited by
the pacitance of the capacitor should be made as large as  10  need to
connect the overlying bit lines to the sub- possible. This can be
accomplished by increasing the  strate. Afurther example of a multiple
plate capacitor plate area of the capacitor, decreasing the plate spac-  in
which the capacitor Is formed above the bit lines is ing, or increasing the
dielectric constant of the dielec-  given in JP-A-59231851. A capacitor
plate having an tric between plates.
additional polysilicon layer and an insulating sidewall Given a best
available dielectric constant for the   15  is known from JP-A-1 022 057.
dielectric and minimum plate spacing, increased ca-   It would be desirable
to provide a method for pro- pacitance is achieved by increasing the plate
area of  viding a high capacitance capacitor consistent with the capacitor.
Thus, the capacitor should occupy a  current process technologies. It would
further be de- space which is as large as possible on the surface of
sirable for such a capacitor to be reliable. the DRAM. However, in order to
achieve high density  20  It is therefore an object of the present
invention for the device, it is necessary to shrink the individual  to
provide an improved capacitorfor use with a DRAM cell size as much as
possible. This tends to decrease  cell which provides a large capacitance
for a given cell the capacitor plate area, thereby decreasing capaci-
layout size. tance.                                                It Is
another object of the present Invention to pro- Several different
approaches have been taken to  25  vide such acapacitorwhich can be formed
using tech- increase the available capacitor plate area within the  niques
consistent with current process technologies. constraints of a minimal cell
size. One approach is to  It is a further object of the present invention
to form capacitor plates along vertical sidewalls, such as  provide such a
capacitorwhich is reliable in operation. along the sidewalls of a trench
cut into a substrate. A  According to one aspect of the present invention
second approach is to form the capacitor above cer-  30  there is provided
a method for forming a capacitor for tain device features such as bit lines
and transfer  an integrated circuit device as defined In claim 1. gates.
This approach allows capacitors to cover a     According to a further
aspect of the present in- larger percentage of the surface area of each
DRAM  vention, a capacitor is formed for use with a DRAM cell. Examples of
the second approach can be found  storage cell by laying down alternating
layers of poly- in the following papers: A NEW STACKED CAPACI-  35
crystalline silicon forthe storage node and the ground TOR DRAM CELL
CHARACTERIZED BY A STOR-             plate. Aburied bit line allows the
capacitorarea to cov- AGE CAPACITOR ON A BIT-LINE STRUCTURE,             er
a significant fraction of the cell layout area The al- 1988 IEDM
Proceedings, pages 598-599; and        ternating storage node and ground
plates of the ca- STACKED  CAPACITOR  CELLS  FOR  HIGH-
pacitor are laid down alternately, and connected to- DENSITY DYNAMIC RAMS,
1988 IEDM Proceed-  40  gether as they are formed. The number of
interleaved ings, pages 600-603.                              layers which
can be used to form the capacitor can A third approach, which can be
combined with the  easily be varied to suit process requirements. second
approach just described, is to form a multiple  The essential features of
the invention are set plate capacitor. This provides more plate area, and
forth in the appended claims. The Invention, as well hence capacitance,
fora given cell layout areaAn ex-  45  as a preferred mode of use, and
further objects and ample of such approach is described in 3-DIMEN-
advantages thereof, will best be understood by refer- SIONAL STACKED
CAPACITOR CELL FOR 16M              ence to the following detailed
description of an illus- AND 64M DRAMS, 1988 IEDM Proceedings, pages
trative embodiment when read in conjunction with the 592-595. The device
structure described in this paper  accompanying drawings, wherein: forms
layers of storage node capacitor fins Interdigi-  50  Figure 1 illustrates
a layout of a portion of a tated with ground plate fins.
DRAM array formed according to the present in- The method for forming a
multiple plate capacitor  vention; and in the paper cited above is
cumbersome, and it is dif-  Figure 2-8 illustrate various processing steps
ficult to verify the quality of the capacitor formed us-  used to form a
capacitor according to the present ing that technique. As shown in Figure 1
of the cited   55  invention. paper, it is necessary to etch away
intermediate lay-  The process steps and structures described be- ers from
between the storage node capacitor plates,  low do notform a complete
processflowfor manufac- 



form a dielectric, and then form the capacitor ground  turing integrated
circuits. The present invention can 2    3                   EP 0 455 340
B1                 4 be practiced in conjunction with integrated circuit
fab-  esses known in the priorart. The active region 102 will rication
techniques currently used in the art, and only  eventually become the bit
line contact, corresponding so much of the commonly practiced process steps
are  to contact 26 of Figure 1. Active region 104 will even- included as
are necessaryforan understanding of the  tually become the
capacitorcontact, corresponding to present invention. The figures
representing cross-   5   contact region 44 of Figure 1. After formation of
the sections of portions of an integrated circuit during fab-  word lines
and the active regions, oxide layer 120 is rication are not drawn to scale,
but instead are drawn  formed over the surface of the chip. so as to
illustrate the Important features of the inven-  Referring to Figure 3, bit
line contact opening 26 tion.
is cut through the oxide layer 120, and a layer of poly- Referring to
Figure 1, a portion of a DRAM device  10  crystalline silicon 122 is
deposited over the surface of layout is shown. Word lines 10-18 travel
vertically as  the device. Polycrystalline silicon layer 122 is prefer-
shown in Figure 1, with bit lines 20, 22, 24 passing  ably silicided for
improved conductivity, and pat- horizontally. Bit lines 20, 22, 24 make
contact to un-  terned to form buried bit lines. As described above,
derlying active areas at contact regions 26-34.   that portion of
polycrystalline silicon layer 122 shown Capacitors 36-42 are shown in
dotted outline,  15  in Figure 3 corresponds to the enlarged portion of bit
and make contact to the underlying active regions  line 20 surrounding
contact region 26. through contacts 44-50, respectively. As can be seen
As will be recognized by those skilled in the art, in Figure 1, the
capacitors overlie the adjacent word  the word lines 12, 14 are typically
referred to as the lines and a portion of the adjacent bit lines.
poly-1 layer, with the buried bit line 122 referred to as The layoutof
Figure 1 requires that the word lines  20  poly-2. In orderto improve
performance of the device, 10-18 be fabricated below the capacitor plates
36-42  the bitline20 can be strapped with metal at some reg- in order to
allow for increased capacitor plate area.  ular Interval, such as every 64
or 128 cells. The capacitors 36-42 also overlap a portion of the bit  An
oxide layer 124 Is then deposited overthe sur- lines 20-24 where they widen
in order to make con-  face of the chip, followed by polycrystalline
silicon tacts 26-34. The capacitors 36-42 could overlap more  25  layer
126. Layer 126 will eventually form part of the of the bit lines 20-24 if
design tolerances allowed for  ground plate for the capacitor. Dielectric
layer 128 is such overlap.                                      then formed
over the surface of the chip, and is pre- Figures 2-8 show steps of a
process flow suit-  ferably an oxide-nitride-oxide (ONO) layer. Polycrys-
able for forming the DRAM layout of Figure 1. These  talline silicon layer
130 is then formed over the sur- drawings represent a cross-section which
is not a   30  face of the chip. Layer 130 will eventually become straight
line as seen on the plan of Figure 1. The  part of the storage node of the
capacitor. If desired, cross-section includes a bit line contact, such as
con-  layer 130 may be made thin, on the order of 500 ang- tact region 26,
as well as a capacitor contact such as  stroms. contact 44. One capacitor,
and its associated pass     Referring to Figure 4, an opening is cut
through gate (word line) and bit line contact are shown in the   35  layers
120, 124, 126, 128, and 130 to form contact cross-sectional drawings. One
additional word line,  opening 44. Alayerof thermal oxide 132 is then grown
located on field oxide, is also shown in the cross-  over the surface of
the chip, preferably to a thickness section.
of at least 500 angstroms. Referring to Figure 2, a substrate 100 contains
Figure 5 illustrates what occurs when the ther- active regions 102 and 104
formed as known in the   40   mal oxide layer 132 is grown along one side
of the art. Field oxide region 106 is used to separate the ac-  contact
opening 44. Insulating layer 128 is comprised tive regions of each DRAM
cell. On the surface of the  of two oxide layers 134,136 sandwiching
nitride layer substrate 100 are a gate oxide 108 and a polycrystal-  138.
As shown in Figure 5, formation of oxide layer line silicon gate 110, which
define a channel region  132 results in the formation of a small bird's
beak be- therebeneath. Sidewall oxide regions 112 are spaced   45  tween
polycrystalline silicon layer 126 and nitride lay- to either side of the
polycrystalline silicon gate 110.  er 138, and between polycrystalline
silicon layer 130 This structure forms the pass gate for the DRAM cell  and
nitride layer 138. The effect of these bird's beaks as known in the art,
and preferably is formed as a  is to separate the polycrystalline silicon
layers 126, lightly doped drain (LDD) structure.               130 at their
edges, where electric fields are generally An adjoining word line has a
polycrystalline sili-  50   most intense. con gate region 116 with sidewall
oxide regions 118.  If the high temperature oxide growth step is not
Assuming the word line of polycrystalline silicon gate  desired, a lower
temperature CVD oxide can be de- 



110 is word line 12 as shown in Figure 1, polycrystal-  posited instead.
Although the bird's beak structures line silicon word line 116 corresponds
with word line  are not formed, an adequate Insulating layer is still 14.
Both polycrystalline silicon regions 110, 116 may  55   provided. be
silicided for increased conductivity.               Referring to Figure 6,
thermal oxide layer 132 is Formation of the word lines, active regions, and
anisotropically etched back to create sidewall regions so forth shown in
Figure 2 is done according to proc-  140 around the contact opening 44. The
etch back 3    5                   EP 0 455 340 B1                 6 should
be complete to ensure that no oxide remains  trical contact with the
polycrystalline silicon layer on polycrystalline silicon layer 130 or in
the bottom of  142. the contact opening 44.
Referring to Figure 8, polycrystalline silicon layer Polycrystalline
silicon layer 142 is then deposited  152 is etched to form another portion
of the charge over the surface of the device, making contact with   5
storage plate for the capacitor. It is preferably etched active region 104.
Dielectric layer 144 is then formed.  approximately in alignment with the
boundaries of Layer 144 consists of a grown oxide layer covered by
polycrystalline silicon layers 130,142 and in fact may a deposited nitride
layer, forming the first two layers  be etched using the same mask if
desired. Sidewall of an ONO dielectric structure.                    oxide
regions 154 are then formed adjacent polycrys- Referring to Figure 7, the
capacitor is patterned   10  talline silicon layer 152, and a dielectric
layer 156 is and etched to expose polycrystalline silicon layer  formed
over the surface of the chip. As before, the 126. A layer of oxide is then
grown to complete the  sidewall regions 154 may be formed separately, or as
ONO dielectric layer. This oxide growth step also  part of an Interrupted
ONO process which simultane- forms oxide sidewalls 146 as described in
connection  ously forms the sidewall regions 154 as described with Figure
5. Layers 130 and 142, which function as   15  above. If the sidewalls 154
are formed as part of the a single polycrystalline silicon layer, have now
been  ONO process, dielectric layeristhen etched using the defined toform
part ofthe charge storage plate forthe  same mask which was used to etch
dielectric layer capacitor.                                         144, to
expose portions of the ground plate polycrys- The masking step introduced
by the just descri-  talline silicon layer 148. Polycrystalline silicon
layer bed procedure is not a critical masking step, in that is  20  158 is
then formed over the surface of the device, alignment tolerance is large.
If it is undesirable to in-  making electrical contact with layer 148. As
can be troduce the extra mask step, an alternative technique  seen in
Figure 8, polycrystalline silicon layers 126, can be used. This alternative
is the same self-aligned  148, and 158 form a ground plate for the
capacitor, technique used to form the sidewall regions 140 with-  and
combined polycrystalline silicon layers 150 and in the contact opening 44.
25  152 and the combined layers 130 and 142 form the In the alternative
technique, dielectric layer 144  charge storage node of the capacitor. The
charge is formed as a complete ONO layer. A thin polycrys-  storage node of
the capacitor is in contact with active talline silicon layer (not shown)
is deposited over the  region 104, and charge may be stored thereon, or the
dielectric layer 144, preferably having a thickness of  status of the
capacitor read, through pass gate 12 approximately 500 angstroms. The
polycrystallinesil-  30  onto bit line 122. icon layer, and layers
144,142,130, and 128 are then   Processing steps subsequent to those shown
in patterned, masked and etched to define the capacitor  Figure 8 are the
same as those known in the art, and charge storage plate. A layer of oxide
is then depos-  include deposition of an oxide layer, bit line strapping
ited and anisotropically etched to form sidewalls 146.  with metal lines if
desired, and passivation. The thin polycrystalline silicon layer acts as an
etch   35  If desired, additional layers of the capacitor can stop to
protect ONO layer 144 over the capacitor. The  be formed on the structure
shown in Figure 8. The thin polycrystalline layer then becomes part of the
ca-  same set of processing steps is repeated as many pacitorground
platewhen the next polycrystalline lay-  times as desired, and includes
generally the etching er is deposited.                                   of
layers 156 and 158 within the contact opening 44, Polycrystalline silicon
layer 148 is then deposited   40  formation of a dielectric layer, and
deposition of an- over the surface of the device, followed by an ONO  other
polycrystalline silicon layer to form another lay- insulating layer 149.
The polycrystalline silicon layer  er of the charge storage node of the
capacitor. In the 148 makes contact with polycrystalline silicon layer
preferred embodiment, regardless of the number of 126, and becomes another
portion of the ground plate  layers, the top polycrystalline silicon layer
of the ca- of the capacitor. A thin (500 angstroms) polycrystal-  45
pacitor is preferably aground plate layer in orderto re- line silicon layer
150 is deposited over the chip, and  duce noise due to cross-coupling of
signal lines. serves the same function as layer 130. A masking       Since
the bit lines are buried, the ground plate of 



step and anisotropic etch is then used to remove the  the capacitor,
represented by layers 126, 148, and polycrystalline silicon layer 150, ONO
layer 149, the  158, can be made continuous over the entire surface
polycrystalline layer 148, and the ONO layer 144from   50  of the device.
The only exceptions to the continuity of above the contact region 44. An
oxide layer is then de-  the ground plate are the charge storage plate
contact posited and anisotropically etched back to form side-  openings 44,
and any openings which need to be wall regions 151. This isolates ground
plate layer 148  made to overlying metal lines (not shown) in order to from
the contact opening. Polycrystalline silicon layer  strap the bit lines.
This nearly continuous capacitor 152 is then deposited over the surface of
the chip, re-  55   ground plate greatly minimizes noise on the device,
sulting in the structure of Figure 7. The polycrystal-  resulting in
Improved performance. line silicon layer 152 will become part of the charge
It will be appreciated that the method described storage node of the
capacitor, and is in intimate elec-  above provides for a multi-layer
capacitor with inter- 4    7                    EP 0 455 340 B1
8 digitated charge storage plates and ground plates. All   trical contact
with the second ground plate (148). of the process steps are compatible
with current proc- ess technologies. If self-aligned methods are used to
2. A method of forming a DRAM cell for a semicon- produce the capacitor
dielectric layers and sidewalls    ductor circuit which method comprises
the meth- on the various polycrystalline silicon layers, a mini-   5  od of
claim 1 and further comprises the steps, pri- mum number of additional mask
steps are introduced.      or to forming the first ground plate, of forming
a Thus, a capacitor having a greatly improved capaci-      pass gate having
first (102) and second (104) tance is provided with a relatively minimal
addition to  source/drain regions; forming a bit line in contact process
complexity.                                      with the first
source/drain region (102) of the pass 10      gate; and forming an initial
insulating layer (124) over the surface of the device; wherein the open-
Claims                                                   ing to the
substrate exposes the pass gate sec- ond (104) source/drain region, and the
first 1. A method forforming an integrated circuit capac-      charge
storage plate (142) contacts the pass gate itor, comprising the steps of:
15      second (104) source/drain region through the forming a first ground
plate (126) of poly-     opening. crystalline silicon; forming a first
insulating layer (128) over  3. The method of Claim 2, wherein the bit line
Is the first ground plate;                              formed from
silicided polycrystalline silicon. forming a first additional layer (130)
of   20 polycrystalline silicon over the first insulating lay-  4. The
method of any preceeding claim wherein er (128);
each of the insulation layers comprise an oxide- forming a first opening
(44) to a substrate     nitride-oxide structure. (1 00); forming sidewall
insulating layers (140) in  25 the first opening;
Patentansprflche forming a first charge storage plate (142) of
polycrystalline silicon over the first additional  1. Verfahren
zurAusbildung eines Kondensators el- layer (130) of polycrystalline silicon
wherein the   ner integrierten Schaltung, mit den folgenden first charge
storage plate contacts the substrate   30  Schritten: through the first
opening;                                 elne erste Erdungsplatte (126) aus
polykri- forming a second insulating layer (144)         stallinem Silizium
wird ausgebildet; over the first charge storage plate (142);
sine erste isolierende Schlcht (128) wird forming a second ground plate
(148) of          Ober der ersten Erdungsplatte ausgebildet;
polycrystalline silicon over the second insulating   35    eine erste
zusAtziiche Schicht (130) aus layer (144), wherein the second ground plate
polykristallinem Silizium wird fiberder ersten iso- makes electrical
contact with the first ground       llerenden Schicht (128) ausgebildet;
plate;                                                     eine erste
Offnung (44) zu einem Substrat forming a third insulating layer (149) over
(100) wird ausgebildet; the second ground plate (148);               40
in der ersten 6ffnung werden seitenwand- forming a second additional layer
(150) of      isolierende Schichten (140) ausgebildet; polycrystalline
silicon over the third insulating          eine erste Ladung speichernde
Platte 



layer (149);                                         (142) aus
polykristallinem Silizium wird fiber der forming a second opening to said
first          ersten zusdtzlichen Schicht (130) aus polykristal- charge
storage plate (142);                  45      linem Silizium ausgebildet,
wobei die erste La- forming sidewall insulating layers (151) in     dung
speichernde Platte das Substrat Ober bzw. the second opening;
durch die erste Offnung kontaktiert; forming a second charge storage plate
eine zweite isolierende Schicht (144) wird (152) of polycrystalline silicon
over the second     fiber der ersten. Ladung speichernden Platte additional
layer (150) of polycrystalline silicon,  5o  (142) ausgebildet; wherein the
second charge storage plate makes              eine zweite Erdungsplatte
(148) aus poly- electrical contact with the first charge storage
kristallinem Silizium wird iber der zweiten isolie- plate (142);
renden Schicht (144) ausgebildet, wobei die forming a fourth insulating
layer (156) over    zweitd Erdungsplatte elektrischen Kontakt zu der the
second charge storage plate (152); and   55      ersten Erdungsplatte
hersteilt; forming a third ground plate (158) of poly-           eine
dritte isolierende Schicht (149) wird crystalline silicon over the fourth
insulating layer  Ober der zweiten Erdungsplatte (148) ausgebil- (156),
wherein the third ground plate makes elec-    det; 5    digitated charge
storage plates and ground plates. All  trical contactwith the second ground
plate (148). of the process steps are compatible with current proc- ess
technologies. If self-aligned methods are used to  2. A method of forming a
DRAM cell for a semicon- produce the capacitor dielectric layers and
sidewalls  ductor circuit which method comprises the meth- on the various
polycrystalline silicon layers, a mini-   5  od of caim 1 and further
comprises thesteps, pri- mum number of additional mask steps are
introduced.     or to forming the first ground plate, of forming a Thus, a
capacitor having a greatly improved capaci-     pass gate having first
(102) and second (104) tance is provided with a relatively minimal addition
to  source/drain regions; forming a bit line in contact process complexity.
with thefirstsource/draln region (102) of the pass 10      gate; and
forming an initial insulating layer (124) over the surface of the device;
wherein the open- Claims
Ing to the substrate exposes the pass gate sec- ond (104) source/drain
region, and the first 1. Amethod forforming an integrated circuit capac-
chargestorage plate (142) contacts the passgate Itor, comprising thesteps
of:               15      second (104) source/drain region through the
forming a first ground plate (126) of poly-    opening. crystalline
silicon; forming a first insulating layer (128) over  3. The method of
Claim 2, wherein the bit line is the first ground plate;
formed from silicided polycrystalline silicon. forming a first additional
layer (130) of  20 polycrystalline silicon over the first insulating lay-
4. The method of any prceeding claim wherein er (128);
each of the insulation layers comprise an oxide- forming a first opening
(44) to a substrate    nitride-oxide structure. (100); forming sidewall
insulating layers (140) in  25 the first opening;
Patentansproche forming a first charge storage plate (142) of
polycrystalline silicon over the first additional  1. Verfahren
zurAusbildung eines Kondensators ei- layer (130) of polycrystalline silicon
wherein the   ner integrierten Schaltung, mit den folgenden first charge
storage plate contacts the substrate  30  Schritten: through the first
opening;                                sine erste Erdungsplatte (126) aus
polykri- forming a second insulating layer (144)        stallinem Silizium
wird ausgebildet; over the first charge storage plate (142);
eine erste isollerende Schicht (128) wird forming a second ground plate
(148) of         fiber der ersten Erdungsplatte ausgebildet polycrystalline
silicon over the second insulating   35   eine erste zusfitzliche Schicht
(130) aus layer (144), wherein the second ground plate
polykristallinem Silium wird iber derersten iso- makes electrical contact
with the first ground      lierenden Schicht (128) ausgebildet plate;
eine erste Offnung (44) zu elnem Substrat 



forming a third insulating layer (149) over    (100) wird ausgebildet; the
second ground plate (148);              40            in der ersten Offnung
werden seitenwand- forming a second additional layer (150) of
isolierende Schichten (140) ausgebildet; polycrystalline silicon over the
third insulating         eine erste Ladung speichernde Platte layer (149);
(142) aus polykristallinem Silizium wird fiber der forming a second opening
to said first         ersten zusatzlichen Schicht (130) aus polykristal-
charge storage plate (142);                 45       linem Silizium
ausgebildet, wobel die erste La- forming sidewall insulating layers (151)
in    dung speichernde Platte das Substrat fber bzw. the second opening;
durch die erste Offnung kontaktiert; forming a second charge storage plate
eine zweite isolierende Schicht (144) wird (152) of polycrystalline silicon
over the second    fiber der ersten Ladung speichernden Platte additional
layer (150) of polycrystalline silicon,  5o  (142) ausgeblldet; wherein the
second charge storage plate makes             eine zweite Erdungsplatte
(148) aus poly- electrical contact with the first charge storage
kristalllnem Silizium wird fiber der zweiten isolie- plate (142);
renden Schicht (144) ausgebildet, wobei die forming a fourth insulating
layer (156) over   zweit Erdungsplatte elektrischen Kontaktzu der the
second charge storage plate (152); and  55       ersten Erdungsplatte
herstellt; forming a third ground plate (158) of poly-          eine dritte
isolierende Schicht (149) wird crystalline silicon over the fourth
insulating layer  fber der zweiten Erdungsplatta (148) ausgebil- (156),
wherein the third ground plate makes elec-   det; 5    9
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c   L   M   s * sine zweite zusatzliche Schicht (150) aus          former
une premibre couche supplemen- polykristallinem Silizium wird
Oberderdritten iso-  taire (130) en silicium polycristallin sur la premib-
lierenden Schicht (149) ausgebildet;               re couche isolante
(128); sine zweite 6ffnung zu der ersten Ladung           former une
premibre ouverture (44) jus- speichernden Platte (142) wird ausgebildet;  c
qu'A un substrat (100); in der zweiten Wffnung werden seiten-
former des couches isolantes de parois la- wandisolierende Schichten (151)
ausgebildet;       tWrales (140) dans la premibre ouverture; sine zweite
Ladung speichernde Platte              former une premibre armature
d'accumu- (152) aus polykristallinem Silizium wird Ober der  lation de
charge (142) en silicium polycristallin zweiten zusatzlichen Schicht (150)
aus polykri-  io  sur la premibre couche supplementaire (130) en stallinem
Silizium ausgebildet, wobel die zweite   silicium polycristallin, dans
laquelle la premibre Ladung speichernde Platte elektrischen Kontakt
armature d'accumulation de charge 6tablit le zu der ersten Ladung
speichernden Platte (152)     contact avec le substrata travers la premibre
ou- herstellt;                                         verture; sinevierte
isolierende Schicht (156) wird  15      former une deuxibme couche isolante
fiber der zweiten Ladung speichernden Platte       (144) sur Ia premibre
armature d'accumulation de (152) ausgebildet; und
charge (142); sine dritbl Erdungsplatte (158) aus poly-          former une
deuxilme armature de masse kristallinem Silizium wird Ober der vierten
isolie-  (148) en silicium polycristallin sur la deuxibme renden Schicht
(156) ausgebildet, wobei die drit-  20  couche isolante (144), dans
laquelle la deuxieme to Erdungsplatte inen elektrischen Kontakt zu
armature de masse produit un contact electrique der zweiten Erdungsplatte
(148) herstellt          avec la premibre armature de masse; former une
troisibme couche isolante 2. Verfahren zur Ausbildung einer DRAM-Zelle frir
(149) sur la deuxibme armature de masse (148); sine Halbleiterschaltung,
des das Verfahren   25         former une deuxibme couche suppl6men- nach
Anspruch 1 aufweist und ferner die Schritte   taire (150) en silicium
polycristallin sur la troisib- aufweist, vor dem Ausbilden der ersten
Erdungs-    me couche isolanto (149); platte sin Durchgangsgate mit ersten
(102) und          formerune deuxibme ouverturejusqu'A la- zweitsn (104)
Source-lDrainbereichen auszubil-     dite premibre armature d'accumulation
de charge den; sine Bitleitung auszubilden, die Kontakt zu   30  (142); dem
ersten Source/Drainbereich (102) des                former des couches
Isolantes de paroisl a- Durchgangsgates hat und sine anfingliche bzw.
tWrales (151) dans la deuxieme ouverture; 



erste isolierende Schicht (124) wird Ober der            former une
deuxibme armature d'accumu- Oberflache der Einrichtung ausgebildet; wobei
lation de charge (152) en silicium polycristallin die Offnung zu dem
Substrat dem zweiten (104)  35  surla deuxieme couche supplementaire (150)
en Source-/Drainbereich zu dem Durchgangsgate         silicium
polycristallin, dans laquelle la deuxibme freilegt und die erste Ladung
speichernde Platte   armature d'accumulation de charge produit un (142) den
zweiten (104) Source-/Drainbereich       contact electrique avec la
premibre armature des Durchgangsgatbs Ober bzw. durch die 6ff-
d'accumulation de charge (142); nung kontaktiert.
40            former uno quatrieme couche Isolante (156) sur la deuxibme
armature d'accumulation 3. Verfahren nach Anspruch 2, In dem die Bitleltung
de charge (152); et aus ailiziertem polykristallinem Silizium ausgebil-
former une trolsibme armature de masse det ist.
(158) en silicium polycristallin sur la quatribme 45      couche isolants
(156), dans laquelle la troisibme 4. Verfahren nach einem dervorstehenden
Ansprfu-       armature de masse prodult un contact 6lectrique che, in dem
jede der isolierenden Schichten eine   avec la deuxibme armature de masse
(148). Oxid-Nitrid-Oxid-Struktur aufweist. 2. Proced6 de fabrication d'une
cellule de m6moire 50      RAM  dynamique pour un circuit A semi-
Revendlcations                                         conducteur, loquel
proced6 comprend le proced6 de la revendication I et comprend, en outre,
les 1. Proc6de de fabrication d'un condensateur de cir-    6tapes avant la
formation de la premiere armatu- cuit Int6gr6, comprenant les 6tapes
suivantes:     re de masse, A former uno ports de transmission former une
premibre armature de masse  55     ayant une premiere (102) et une seconde
(104) (126) en silicium polycristallin;                  zones source-drain
; former une ligne de bits en former une premibre couche isolantb (128)
contact avec la premibre zone source-drain (102) sur la premiere armature
de masse;                 de la porte de transmission ; et former une cou-
6    11                  EP 0 455 340 B1                  12   I I||||||
I||||| ||||| ||||| che isolante initiale (124) sur la surface du dispo-
sitif; dans lequol l'ouverture vers le substrat ex- pose la seconds zone
source-drain (104) de la porte de transmission, et la premiere armature
d'accumulation de charge (142) produit un   5 contact avec la seconde zone
source-drain (104) de la porte de transmission, A travers l'ouverture. 3.
Proced solon la revendicatbon 2, dans lequel la ligne de bits est forrn6e A
partir de ailicium poly-  io cristallin siliciure. 4. Procid6 solon l'une
quelconque des revendica- tions prec6dentes, dans lequel chacune des cou-
ches Isolantes comprend une structure oxyde-ni-  15 trure-oxyde. 20 25 30
35 40 45 50 55 7    


