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(57) ABSTRACT 
An improved storage node junction betWeen a doped active 
area in a semiconductor substrate and an overlying layer of 
polysilicon, such as the storage node junction in a DRAM 
memory cell. The area and perimeter of the storage node 
junction is signi?cantly reduced and the junction is moved 
aWay from the adjacent isolation structure. An exemplary 
semiconductor device incorporating the neW junction 
includes a storage node junction betWeen a conductive 
polysilicon layer and an active area on a semiconductor 
substrate, the substrate having been subjected to LOCOS 
steps to create active areas bounded by a region of ?eld 
oxide. An insulated gate electrode is formed over an active 
area on the substrate, Which has been doped to a ?rst 
conductivity type. A contact region comprising a portion of 
the active area extends laterally betWeen one side of the gate 
electrode and the ?eld oxide region. The contact region has 
a ?rst segment adjacent to the gate electrode and a second 
segment interposed betWeen the ?rst segment and the ?eld 
oxide region. The ?rst segment is thereby isolated from the 
?eld oxide region by the second segment. The ?rst segment 
is doped to a second conductivity type. A layer of storage 
polysilicon is formed in electrical contact With the ?rst 
segment of the contact region but not the second segment of 
the contact region. The storage polysilicon is isolated from 
the ?eld oxide through an insulating layer interposed 
betWeen the storage polysilicon and the second segment of 
the contact region. 
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REDUCED AREA STORAGE NODE JUNCTION 
AND FABRICATION PROCESS 

FIELD OF THE INVENTION 

[0001] The invention relates generally to the formation of 
semiconductor devices and, more particularly, to reduced 
area storage node junction process for fabrication such a 
junction. 

BACKGROUND OF THE INVENTION 

[0002] Generally, integrated circuits are mass produced by 
forming many identical circuit patterns on a single silicon 
Wafer, Which is thereafter cut into many identical dies or 
“chips.” Integrated circuits, also commonly referred to as 
semiconductor devices, are made of various materials that 
may be electrically conductive, electrically nonconductive 
or electrically semiconductive. Silicon, in single crystal or 
polycrystalline form, is the most commonly used semicon 
ductor material. Both forms of silicon can be made electri 
cally conductive by adding impurities. The introduction of 
impurities into silicon is commonly referred to as doping. 
Silicon is typically doped With boron or phosphorus. Boron 
atoms have one less valence electron than silicon atoms. 
Therefore, if the silicon is doped With boron, then electron 
“holes” become the dominant charge carrier and the doped 
silicon is referred to as p-type silicon. By contrast, phos 
phorous atoms have one more valence electron than silicon 
atoms. If the silicon is doped With phosphorous, then elec 
trons become the dominant charge carriers and the doped 
silicon is referred to as n-type silicon. 

[0003] Dynamic Random Access Memory devices 
(DRAMs) comprise arrays of memory cells Which contain 
tWo basic components—a ?eld effect access transistor and a 
capacitor. Typically, one side of the transistor is connected to 
one side of the capacitor. This connection is made betWeen 
a capacitor bottom electrode or “storage node” and an active 
area. The substrate areas in a DRAM in Which electrical 
connections are made are generally referred to as active 
areas. Active areas consist of discrete specially doped 
regions in the surface of the silicon substrate Which serve as 
electrical contact points (or “buried contacts”) as Well as 
source/drain regions for the access transistor. The other side 
of the transistor and the transistor gate electrode are con 
nected to eXternal contacts—a bit line and a Word line, 
respectively. The other side of the capacitor, the capacitor 
top electrode or “cell plate,” is connected to a reference 
voltage. Therefore, the formation of the DRAM memory cell 
comprises the formation of a transistor, a capacitor, a con 
nection betWeen the capacitor and the transistor, and con 
tacts to eXternal circuits. 

[0004] The many advantages of the formation of smaller 
circuit components, so that more and more memory cells 
may be packed onto each chip, are Well knoWn. One such 
advantage of miniaturiZation of cell components, and the 
corresponding reduction in memory cell spacing, is that the 
operating voltages for the DRAM may be decreased. Thus, 
the cost to operate the device is reduced and its reliability 
and longevity is enhanced. LoWer operating voltages, hoW 
ever, reduce the time Within Which each memory cell must 
be recharged or “refreshed” because less charge is stored on 
the cell. In DRAMs, the charge on each memory cell must 
be refreshed periodically because the cell loses or “leaks” 
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charge through the junctions betWeen areas Within the sili 
con substrate having different doping/conductivity charac 
teristics. If the cell is not refreshed before losing a threshold 
level of charge, then the cell Will fail, i.e., lose the bit of 
information stored therein. And, if a cell fails, then the chip 
itself is defective and cannot be used. The rate at Which 
charge is leaked through these junctions is an important 
factor in determining refresh time—the time Within Which 
each cell must be recharged. Consequently, it is advanta 
geous to minimiZe junction leakage to increase refresh time 
and help compensate for the reductions in refresh time 
caused by loWer operating voltages. 

[0005] Improvements in refresh are also needed to com 
pensate for increased packing densities. As more and more 
cells are packed onto each chip, more time is required to 
refresh all of the cells on the chip. Further, as cell siZe is 
reduced, the junction perimeter becomes a more dominant 
source of leakage and refresh loss mechanism. Since refresh 
time is controlled by the Weakest cell, the average refresh for 
all cells must be increased to keep the Weakest cell above the 
minimum threshold. There is, thus, a need to lessen or 
eliminate the effects of perimeter junction leakage and other 
loss mechanisms to enhance refresh. 

SUMMARY OF THE INVENTION 

[0006] The present invention is directed to an improved 
storage node junction betWeen a doped active area in a 
semiconductor substrate and an overlying layer of polysili 
con, such as the storage node junction, sometimes also 
referred to as the capacitor buried contact, in a DRAM 
memory cell. The area and perimeter of the storage node 
junction is signi?cantly reduced and the junction is moved 
aWay from the adjacent isolation structure. These factors 
Will reduce junction leakage and enhance refresh. 

[0007] Accordingly, these and other objects and advan 
tages are achieved by a semiconductor device having a 
storage node junction betWeen a conductive polysilicon 
layer and an active area on a semiconductor substrate, the 
substrate having been subjected to ?eld isolation steps to 
create active areas bounded by a region of ?eld oxide. The 
device includes an insulated gate electrode over an active 
area on the substrate, Which has been doped to a ?rst 
conductivity type. A contact region comprising a portion of 
the active area eXtends laterally betWeen one side of the gate 
electrode and the ?eld oXide region. The contact region has 
a ?rst segment adjacent to the gate electrode and a second 
segment interposed betWeen the ?rst segment and the ?eld 
oXide region. The ?rst segment is thereby isolated from the 
?eld oXide region by the second segment. The ?rst segment 
is doped to a second conductivity type. A layer of storage 
polysilicon is formed in electrical contact With the ?rst 
segment of the contact region but not the second segment of 
the contact region. In one preferred embodiment of the 
invented semiconductor device, the storage polysilicon is 
isolated from the ?eld oXide through an insulating layer 
interposed betWeen the storage polysilicon and the second 
segment of the contact region. 

[0008] In another aspect of the invention, this structure is 
incorporated into a dynamic random access memory cell, 
Which comprises: 

[0009] a. an electrically insulated transistor gate electrode 
over a ?rst conductivity type semiconductor substrate; 
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[0010] b. a ?rst contact region for electrical connection to 
a bit line, the ?rst contact region being de?ned in the 
substrate laterally adjacent to one side of the gate electrode; 

[0011] c. a second contact region for electrical connection 
to a memory cell capacitor, the second contact region being 
de?ned in the substrate laterally adjacent to another side of 
the gate electrode and extending betWeen the gate electrode 
and a region of ?eld oxide, the second contact region having 
a ?rst segment adjacent to the gate electrode and a second 
segment interposed betWeen the ?rst segment and the ?eld 
oxide region, the ?rst segment being thereby isolated from 
the ?eld oxide region by the second segment, and the ?rst 
segment being doped to a second conductivity type; 

[0012] d. a capacitor storage node formed over the sub 
strate in electrical contact With the ?rst segment of the 
second contact region and in electrical isolation from the 
second segment of the second contact region; 

[0013] 
and 

e. a dielectric layer over the capacitor storage node; 

[0014] f. a capacitor cell plate over the dielectric layer. 

[0015] The storage node is preferably isolated from the 
?eld oxide by means of an insulating layer interposed 
betWeen the storage node and the second segment of the 
second contact region. 

[0016] The invention also includes a process for fabricat 
ing a dynamic random access memory cell having an access 
transistor and a capacitor, both of Which are formed on an 
active area of a semiconductor substrate. The active area is 
bounded by a region of ?eld oxide and the capacitor is 
electrically connected to the access transistor through a 
buried contact formed in the active area. The basic process 
includes the single step of physically isolating the capacitor 
buried contact from the ?eld oxide. In one version of the 
invented process, this isolation is incorporated into the 
fabrication of a DRAM memory cell according to the 
folloWing steps: 

[0017] a. providing an electrically insulated transistor gate 
electrode over a ?rst conductivity type semiconductor sub 

strate; 

[0018] b. de?ning a ?rst contact region for electrical 
connection to a bit line, the ?rst contact region being de?ned 
in the substrate laterally adjacent to one side of the gate 
electrode; 

[0019] c. de?ning a second contact region for electrical 
connection to a memory cell capacitor, the second contact 
region being de?ned in the substrate laterally adjacent to 
another side of the gate electrode and extending betWeen the 
gate electrode and a region of ?eld oxide, the second contact 
region having a ?rst segment adjacent to the gate electrode 
and a second segment adjacent to the ?eld oxide region, the 
?rst segment being electrically isolated from the ?eld oxide 
region by the second segment; 

[0020] d. implanting a second conductivity type dopant 
into the ?rst contact region and into only the ?rst segment of 
the second contact region; 

[0021] e. depositing a layer of storage polysilicon over the 
substrate in contact With the ?rst segment of the second 
contact region; 
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[0022] f. patterning and etching the layer of storage poly 
silicon to de?ne a capacitor storage node; 

[0023] g. depositing a dielectric layer over the capacitor 
storage node; 

[0024] h. depositing a second layer polysilicon over the 
dielectric layer; and 

[0025] i. patterning and etching the second layer of poly 
silicon to de?ne a capacitor cell plate. 

[0026] In one preferred embodiment of the fabrication 
process, the ?rst and second segments are de?ned prior to 
depositing the storage polysilicon by forming a layer of 
insulating material over the entire contact region and then 
patterning and etching the insulating layer to expose only 
that portion of the contact region adjacent to the gate 
electrode, i.e, the ?rst segment of the contact region. In this 
Way, the area of the storage node junction is reduced to only 
a portion of the contact region and the junction is moved 
aWay and electrically isolated from the ?eld oxide. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIGS. 1-8 are cross section vieWs illustrating a 
DRAM memory cell fabricated according to the preferred 
embodiment of the invention. More particularly, FIG. 1 
shoWs the cell at the stage Where the ?eld oxide, gate 
insulating layer, gate electrodes and the ?rst insulating layer 
have been formed. 

[0028] FIG. 2 shoWs the cell folloWing the n-type LDD 
implant. 
[0029] FIG. 3 shoWs the cell after the second insulating 
layer has been formed. 

[0030] FIG. 4 shoWs the cell after formation of the thin 
conductive layer that Will serve as a diffusion barrier to the 
subsequently formed storage node polysilicon. 

[0031] FIG. 5 shoWs the cell after deposition of the 
storage node polysilicon. 

[0032] FIG. 6 shoWs the cell after the storage poly has 
been patterned and etched to form the capacitor storage 
node. 

[0033] FIG. 7 shoWs the cell after the formation of the 
capacitor dielectric and cell polysilicon. 

[0034] 
[0035] The ?gures are not meant to be actual vieWs of a 
DRAM memory cell, but merely idealiZed representations 
used to depict the structure and process of the invention. 

FIG. 8 shoWs the completed memory cell. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0036] FIGS. 1-8 depict the improved storage node junc 
tion in a stacked capacitor DRAM memory cell. Each of 
these cross section vieWs may represent a number of differ 
ent individual process steps carried out to arrive at the 
particular structure shoWn. Since the individual process 
steps are conventional and Well knoWn to those skilled in the 
art of semiconductor device manufacturing, several of these 
steps have been combined in the various ?gures for the sake 
of simplicity and to better illustrate the preferred embodi 
ment of the invented structure. Also, the fabrication of 
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semiconductor devices includes etching predetermined pat 
terns into layers of various material stacked over the semi 
conductor substrate. This process is sometimes referred to 
herein for convenience as “patterning and etching.” Photo 
lithography and reactive ion etching, for example, are com 
monly used pattern and etch processes. These or other 
pattern and etch processes, Well knoWn to those skilled in the 
art, may be used to implement the present invention. 

[0037] Referring ?rst to FIG. 1, Wafer 10 comprises a 
lightly doped p-type single crystal silicon substrate 12 on 
Which ?eld oxide region 14, gate insulating layer 16, and 
gate electrode 18 have been formed. The ?eld oxide regions 
provide electrical isolation betWeen the memory cell array 
and the periphery as Well as betWeen individual memory 
cells Within the array. Field oxide region 14 is typically 
formed using Local Oxidation Of Silicon (“LOCOS”) 
Wherein an apertured layer of silicon nitride (not shoWn) or 
other non-oxidiZable material is formed on the surface of 
substrate 12 and thereafter the exposed portions of the 
substrate are oxidiZed. The nitride layer is then removed. An 
oxide projection, commonly referred to as a “bird’s beak”, 
forms at the periphery of ?eld oxide region 14. Transistor 
gate electrode 18 is formed by successively depositing or 
“stacking” layers of polysilicon 20, tungsten silicide 22 and 
silicon dioxide 24 over thin gate insulating layer 14, and 
then patterning and etching those layers to expose substrate 
12 at the desired locations of the source and drain for the 
access transistors. These layers are deposited, patterned and 
etched using conventional methods Well knoWn in the art. 
Alternatively, transistor gate electrode 18 may be formed of 
a single layer of polysilicon deposited and etched as describe 
above. The tungsten silicide and silicon dioxide layers are 
included herein simply to better illustrate the details of one 
of the preferred embodiments of the invention. A ?rst 
insulating layer 30 is then formed over the in process 
structure. First insulating layer 30 is preferably made of 
silicon nitride or other suitable insulating material that is 
selectively etchable With respect to silicon dioxide. Option 
ally, a thin layer of silicon dioxide (not shoWn) may be 
deposited before formation of nitride layer 30. Nitride layer 
30 is about 200 angstroms thick and the optional oxide layer, 
if used, is about 100 angstroms thick. 

[0038] In conventional DRAM fabrication, the lightly 
doped drain implants (LDDs) Would noW be formed by 
vertically implanting n-type impurities into bit line contact 
region 28 and capacitor buried contact region 29 beneath the 
horiZontal regions 30a of ?rst insulating layer 30. This 
implant is usually self aligned to and masked by the vertical 
regions 30b of ?rst insulating layer 30. By contrast, accord 
ing to the present invention and as described beloW, the 
n-type LDD implant for the capacitor buried contact is made 
only into that portion of contact region 29 immediately 
adjacent to the access transistor gate. Referring noW to FIG. 
2, implant mask 32 is formed over the in process structure 
and patterned to expose (through ?rst insulating layer 30) 
that portion of capacitor buried contact region 29 immedi 
ately adjacent to gate electrode 18. N-type impurities are 
vertically implanted into the unmasked substrate through the 
horiZontal regions 30a of ?rst insulating layer 30 as indi 
cated symbolically by arroWs 36. This LDD implant Will be 
self aligned to the vertical regions 30b of ?rst insulating 
layer 30. The preferred LDD n-type dopants are phosphorus, 
arsenic, antimony or a combination of these dopants. As is 
knoWn to those skilled in the art, the type of dopant and the 
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doping parameters for the LDD implant may be varied to 
obtain the desired storage node junction characteristics. For 
example, if phosphorus is used, the phosphorus is implanted 
at doses of approximately 1-5><1013 ions per square centi 
meter and an implantation energy in the range of 20 to 100 
KeV. Implantation at these energy levels results in ion 
distribution depths of approximately 500-1000 angstroms. 
Optionally, p-type impurities, typically boron atoms, may be 
implanted into contact regions 28 and 29 prior to the n-type 
LDD implant. Boron ions are typically implanted at an 
energy level of approximately of 25-50 KeV, to a depth of 
approximately 1000 angstroms. The resulting doped p-type 
regions extend into the channel area betWeen the source and 
drain for each access transistor. Although this boron halo 
implant may improve the transistor characteristic by reduc 
ing short channel effects such as Vt rollover, sub Vt slope, 
punch-through and the like, it is not preferred because it 
tends to increase storage node junction leakage. 

[0039] FolloWing the LDD implant, and using the implant 
mask 32 as an etch mask, ?rst insulating layer is etched to 
expose substrate 12 at bit line contact region 28 and capaci 
tor buried contact region 29. Alternatively, if the optional 
silicon dioxide layer is formed under ?rst insulating layer 
30, ?rst insulating layer 30 may be etched before the n-type 
LDD implant. The LDD implant described above (and the 
halo boron implant, if performed) typically Will by annealed 
by heating the structure to about 900°C. for approximately 
30 minutes to drive the impurities laterally into the channel 
region under the edge of gate electrode 18 and under the 
edge of ?rst insulating layer 30, as best seen by comparing 
FIGS. 2 and 3. 

[0040] Referring to FIG. 3, implant mask 32 has been 
removed and a second insulating layer 39 has been deposited 
over the in process structure. Second insulating layer is 
made of silicon dioxide or other suitable insulating material 
that is selectively etchable With respect to ?rst insulating 
layer 30. Second insulating layer 39 is patterned and etched 
to form spacers 40 on the sideWalls of gate electrode 18, as 
shoWn in FIG. 4. Preferably, a thin layer of conductive 
material 41 is then be formed over the upper surface of the 
in process structure. Conductive layer 41 preferably consists 
of a transition metal silicide or transition metal nitride. 
Example transition metals include tungsten (W), molybde 
num (Mo), tantalum (Ta), titanium (Ti), protactinium (Pa), 
nickel (Ni) and cobalt (Co). The most preferred transition 
conductive material is titanium nitride (TiN). The preferred 
thickness for conductive layer 41 is from about 200 ang 
stroms to about 1000 angstroms. Thereafter, a ?rst layer of 
polysilicon 42, also commonly referred to as storage poly, is 
then deposited over the in process structure as shoWn in 
FIG. 5. Storage poly 42 is doped, preferably rough textured, 
polysilicon. The storage poly may be doped insitu, by 
implantation or by diffusion. Storage poly 42 is typically 
doped insitu With an n-type dopant such as phosphorous to 
a level Within the range of 1><1019 to 1><1021 atoms per cubic 
centimeter. Conductive layer 41 serves as a diffusion barrier 
for restricting the conductivity enhancing impurity from 
migrating doWnWardly into contact regions 28 and 29. Such 
migration is undesirable if it reaches under gate electrode 18 
and thereby degrades the sub-threshold voltage characteris 
tics and loWers the threshold voltage of the access transistor. 
Thin conductive layer 41 also serves as an etch stop for the 
storage poly etch described beloW. 
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[0041] Storage poly 42 is patterned and etched to form 
capacitor storage node 44. Storage node 44 is the capacitor 
bottom electrode. Thin conductive layer 41 is thereafter 
etched in the same pattern to form the structure shoWn in 
FIG. 6. Contact region 29 can noW be seen to consist of tWo 
segments. The ?rst segment 29a is that portion of contact 
region 29 adjacent to gate electrode 18 that has received the 
n-type implant. The second segment 29b is that portion of 
contact region 29 adjacent to the edge of ?eld oxide 
14—second segment 29b Was masked during the n-type 
implant. Storage node junction 43 is, therefore, electrically 
and physically isolated from ?eld oxide 14. It should be 
noted here that diffusion barrier/conductive layer 41 is 
optional and, for some structural con?gurations and process 
?oWs, may not be necessary or desirable. For example, 
spacers 40 may be made suf?ciently thick to protect against 
out-diffusion of the storage poly dopants into the transistor 
channel region and, thus, a diffusion barrier may not be 
necessary. Also, out-diffusing the storage poly dopants into 
the contact region may be desirable to ensure that the storage 
node junction Will form along the full length of the storage 
poly/substrate interface. It is to be understood that, if a thin 
conductive layer 41 or similar such discrete etch stop is not 
used, then the oxide spacer etch should not remove second 
insulating layer 39 from bit line contact region 28. In-that 
case, second insulating layer 39 Will serve as an etch stop in 
the bit line contact region 28 during the storage poly etch. 

[0042] Referring to FIGS. 7 and 8, capacitor dielectric 46 
is formed over the in process structure. Capacitor dielectric 
46 is preferably made of silicon nitride or other materials 
With high dielectric constants. A second layer of polysilicon 
48, also commonly referred to as the cell poly, is deposited 
over dielectric layer 46. Cell poly 48 is patterned and etched 
to form capacitor cell plate 50 and the etch may continue 
doWn through capacitor dielectric 46. Cell plate 50 is the 
capacitor top electrode. A thick upper insulating layer 52 of 
BPSG or other suitable insulating material is formed over 
the exposed upper surfaces of the structure previously 
formed. Upper insulating layer 52 is patterned and etched to 
form an opening for bit line contact 54. Upper insulating 
layer 52 may be planariZed using chemical mechanical 
polish (CMP) or other suitable processes prior to etching. Bit 
line contact 54 and bit line 56 are formed using metal 
deposition techniques Well knoWn in the art. 

[0043] There has been shoWn and described a neW semi 
conductor device and fabrication process Wherein the area of 
the storage node junction is signi?cantly reduced and the 
junction is moved aWay from the edge of the isolation 
structure. The particular embodiments shoWn in the draW 
ings and described herein are for purposes of example and 
should not be construed to limit the invention as set forth in 
the appended claims. Those skilled in the art may noW make 
numerous uses and modi?cations of the speci?c embodi 
ments described Without departing from the scope of the 
invention. For instance, the invention could be readily 
incorporated into container cell DRAMs, Static Random 
Access Memories (SRAMs), logic circuit semiconductor 
devices and other such devices Where a storage node junc 
tion is made in the substrate adjacent to ?eld oxide or similar 
isolation structures. 

1. A semiconductor device having a storage node junction 
betWeen a conductive polysilicon layer and an active area on 
a semiconductor substrate, the substrate having been sub 

Jun. 7, 2001 

jected to ?eld isolation steps to create active areas bounded 
by a region of ?eld oxide, the device comprising: 

a. an insulated gate electrode over an active area on the 

substrate, the substrate having a ?rst conductivity type; 

b. a contact region comprising a portion of the active area 
extending laterally betWeen one side of the gate elec 
trode and the ?eld oxide region, the contact region 
having a ?rst segment adjacent to the gate electrode and 
a second segment interposed betWeen the ?rst segment 
and the ?eld oxide region, Whereby the ?rst segment is 
physically isolated from the ?eld oxide region by the 
second segment, and the ?rst segment being doped to 
a second conductivity; and 

c. a layer of polysilicon in electrical contact With the ?rst 
segment of the contact region. 

2. A semiconductor device according to claim 1, further 
comprising a layer of insulating material interposed betWeen 
the polysilicon layer and the second segment of the contact 
region. 

3. A semiconductor device according to claim 1, Wherein 
the layer of polysilicon is doped to a second conductivity 
type. 

4. A semiconductor device according to claim 2, Wherein 
the insulating material is silicon nitride. 

5. A dynamic random access memory cell, comprising: 

a. an electrically insulated transistor gate electrode over a 
?rst conductivity type semiconductor substrate; 

b. a ?rst contact region for electrical connection to a bit 
line, the ?rst contact region being de?ned in the sub 
strate laterally adjacent to one side of the gate elec 
trode; 

c. a second contact region for electrical connection to a 
memory cell capacitor, the second contact region being 
de?ned in the substrate laterally adjacent to another 
side of the gate electrode and extending betWeen the 
gate electrode and a region of ?eld oxide, the second 
contact region having a ?rst segment adjacent to the 
gate electrode and a second segment interposed 
betWeen the ?rst segment and the ?eld oxide region, 
Whereby the ?rst segment is physically isolated from 
the ?eld oxide region by the second segment, and the 
-?rst segment being doped to a second conductivity 
type; 

d. a capacitor storage node formed over the substrate in 
electrical contact With the ?rst segment; 

e. a dielectric layer over the capacitor storage node; and 

f. a capacitor cell plate over the dielectric layer. 
6. A semiconductor device according to claim 5, further 

comprising a layer of insulating material interposed betWeen 
the storage node and the second segment of the second 
contact region. 

7. A semiconductor device according to claim 5, further 
comprising: 

a. an upper insulating layer formed over the cell plate and 
exposed upper surfaces of the other structures previ 
ously formed, the upper insulating layer having a 
corridor therein doWn to the substrate to expose a 
portion of the ?rst contact region; and 



US 2001/0002711 A1 

b. a bit line contact in electrical contact With the exposed 
portions of the ?rst contact region. 

8. A semiconductor device according to claim 6, Wherein 
the insulating material is silicon nitride. 

9. A process for fabricating a storage node junction 
betWeen a conductive polysilicon layer and an active area on 
a semiconductor substrate, the substrate having been sub 
jected to ?eld isolation steps to create active areas bounded 
by a region of ?eld oxide, the process comprising the steps 
of: 

a. forming an insulated gate electrode over an active area 

on the substrate, the substrate having a ?rst conductiv 
ity type; 

b. de?ning a contact region as the active area extending 
laterally betWeen one side of the gate electrode and the 
?eld oxide region, the contact region having a ?rst 
segment adjacent to the gate electrode and a second 
segment interposed betWeen the ?rst segment and the 
?eld oxide region, Whereby the ?rst segment is physi 
cally isolated from the ?eld oxide region by the second 
segment; 

c. forming a layer of insulating material over the entire 
contact region; 

d. patterning and etching the layer of insulating material 
to expose at least a portion of only the ?rst segment of 
the contact region; 

e. implanting a second conductivity type dopant into only 
the ?rst segment of the contact region; and 

f. forming a layer of polysilicon in electrical contact With 
the exposed ?rst segment of the contact region. 

10. Aprocess according to claim 9, Wherein the insulating 
material is silicon nitride. 

11. Aprocess according to claim 9, further comprising the 
step of conductively doping the layer of polysilicon With a 
second conductivity type dopant. 

12. A process according to claim 11, further comprising 
the step of heat treating the layer of polysilicon to out-diffuse 
the second conductivity type dopant therein into the ?rst 
segment of the contact region. 

13. A process for fabricating a dynamic random access 
memory cell, comprising the steps of: 

a. providing an electrically insulated transistor gate elec 
trode over a ?rst conductivity type semiconductor 
substrate; p1 b. de?ning a ?rst contact region for 
electrical connection to a bit line, the ?rst contact 
region being de?ned in the substrate laterally adjacent 
to one side of the gate electrode; 

c. de?ning a second contact region for electrical connec 
tion to a memory cell capacitor, the second contact 
region being de?ned in the substrate laterally adjacent 
to another side of the gate electrode and extending 
betWeen the gate electrode and a region of ?eld oxide, 
the second contact region having a ?rst segment adja 
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cent to the gate electrode and a second segment inter 
posed betWeen the ?rst segment and the ?eld oxide 
region, the ?rst segment being thereby isolated from 
the ?eld oxide region by the second segment; 

d. forming a layer of insulating material over the entire 
second contact region; 

e. patterning and etching the layer of insulating material 
to expose at least a portion of only the ?rst segment of 
the second contact region 

implanting a second conductivity type dopant into the 
?rst contact region and into only the ?rst segment of the 
second contact region; 

g. depositing a layer of storage polysilicon over the 
substrate in contact With the exposed ?rst segment of 
the second contact region; 

h. patterning and etching the layer of storage polysilicon 
to de?ne a capacitor storage node; 

H. . depositing a dielectric layer over the capacitor storage 
node; 

j. depositing a second layer polysilicon over the dielectric 
layer; and 

k. patterning and etching the second layer of polysilicon 
to de?ne a capacitor cell plate. 

14. A process according to claim 13, further comprising 
the step of conductively doping the layer of polysilicon With 
a second conductivity type dopant. 

15. A process according to claim 13, further comprising 
the steps of: 

a. forming an upper insulating layer over the cell plate and 
exposed upper surfaces of the other structures previ 
ously formed; 

b. patterning and etching the upper insulating layer and 
continuing to etch doWn to expose portions of the ?rst 
contact region; and 

c. forming a bit line contact in electrical contact With the 
exposed portions of the ?rst contact region. 

16. A process according to claim 13, Wherein the insu 
lating material is silicon nitride. 

17. A process according to claim 14, further comprising 
the step of heat treating the layer of polysilicon to out-diffuse 
the second conductivity type dopant therein into the ?rst 
segment of the contact region. 

18. A process for fabricating a dynamic random access 
memory cell having an access transistor and a capacitor, 
both of Which are formed on an active area of a semicon 

ductor substrate, the active area being bounded by a region 
of ?eld oxide and the capacitor being electrically connected 
to the access transistor through a buried contact formed in 
the active area, the process comprising the step of physically 
isolating the capacitor buried contact from the ?eld oxide. 

* * * * * 


