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METHODS OF FORMING STORAGE 
CAPACITORS IN INTEGRATED CIRCUITRY 

MEMORY CELLS AND INTEGRATED CIRCUITRY 

TECHNICAL FIELD 

[0001] This invention relates to methods of forming stor 
age capacitors in integrated circuitry memory cells and 
related integrated circuitry. 

BACKGROUND OF THE INVENTION 

[0002] As integrated circuitry memory cells become 
increasingly smaller, it becomes more difficult to realiZe 
desired memory cells Which have enough cell capacitance to 
store information for a reasonable amount of time. The 
industry has approached the challenge of providing cell 
capacitance from tWo different directions. 

[0003] According to a ?rst direction, storage capacitors 
are fabricated over a semiconductor Wafer. Such capacitors, 
knoWn as container capacitors, are typically formed by 
etching into an insulating layer Which is formed over a Wafer 
outer surface. One disadvantage of this approach is that as 
the memory cells continue to decrease in siZe, the capacitors 
have to become narroWer and taller in construction in order 
to maintain a desirable capacitance. Accordingly, the topol 
ogy of the Wafer becomes Worse from the standpoint of its 
impact on several processing steps such as lithography, 
etching, and mechanical substrate abrading such as chemical 
mechanical polishing. 

[0004] According to a second direction, trenches are 
etched into a substrate and capacitors are formed Within the 
trenches. Such capacitors are knoWn as trench capacitors. A 
major disadvantage of this approach is that very deep, high 
aspect ratio trenches must be etched into the substrate. 
Additionally, complicated strapping mechanisms must be 
employed to ground the cell. 

[0005] This invention greW out of concerns associated 
With increasing cell capacitance While reducing topography 
and strapping requirements. 

SUMMARY OF THE INVENTION 

[0006] Methods of forming capacitors and related inte 
grated circuitry are described. In a preferred embodiment, 
the capacitors form part of a dynamic random access 
memory (DRAM) cell. According to one aspect of the 
invention, a ?rst insulating layer is formed over a semicon 
ductive material layer. A conductive gate is formed over the 
semiconductive material layer. A second insulating layer is 
formed over the gate and thereafter etched to form a capaci 
tor container. In one implementation, such etch is conducted 
to outWardly eXpose the semiconductive material is layer. In 
another implementation, such etch continues into the semi 
conductive material layer. In yet another implementation, 
such etch is conducted completely through the semiconduc 
tive material layer and into the ?rst insulating layer. 

[0007] In a preferred implementation, a storage capacitor 
is formed Within the capacitor container Which eXtends both 
elevationally above and elevationally beloW the gate. 
According to another aspect of the invention, adjacent Word 
lines are formed over the ?rst insulating layer and source/ 
drain diffusion regions are formed Within the semiconduc 
tive material laterally outWard of the Word lines. Respective 
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capacitor containers are etched into the diffusion regions and 
capacitors are formed Within the etched containers. In a 
preferred implementation, storage node material Which con 
stitutes part of the capacitors is in electrical contact With the 
respective diffusion regions and comprises part of a DRAM 
cell. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Preferred embodiments of the invention are 
described beloW With reference to the folloWing accompa 
nying draWings. 

[0009] FIG. 1 is a diagrammatic sectional vieW of a 
semiconductor Wafer fragment at one processing step in 
accordance With the invention. 

[0010] FIG. 2 is a vieW of the FIG. 1 Wafer at a processing 
step subsequent to that shoWn by FIG. 1. 

[0011] FIG. 3 is a vieW of the FIG. 1 Wafer at a processing 
step subsequent to that shoWn by FIG. 2. 

[0012] FIG. 4 is a vieW of the FIG. 1 Wafer at a processing 
step subsequent to that shoWn by FIG. 3. 

[0013] Is FIG. 5 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 4. 

[0014] FIG. 6 is a vieW of the FIG. 1 Wafer at a processing 
step subsequent to that shoWn by FIG. 5. 

[0015] FIG. 7 is a vieW of the FIG. 1 Wafer at a processing 
step subsequent to that shoWn by FIG. 6. 

[0016] FIG. 8 is a vieW of the FIG. 1 Wafer at a processing 
step subsequent to that shoWn by FIG. 7. 

[0017] FIG. 9 is a vieW of the FIG. 1 Wafer at a processing 
step subsequent to that shoWn by FIG. 8. 

[0018] FIG. 10 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 9. 

[0019] FIG. 11 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 10. 

[0020] FIG. 12 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 11. 

[0021] FIG. 13 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 12. 

[0022] FIG. 14 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 13. 

[0023] FIG. 15 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 14. 

[0024] FIG. 16 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 15. 

[0025] FIG. 17 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 16. 

[0026] FIG. 18 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 17. 

[0027] FIG. 19 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 18. 

[0028] FIG. 20 is a vieW of the FIG. 1 Wafer at a 
processing step subsequent to that shoWn by FIG. 19. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] This disclosure of the invention is submitted in 
furtherance of the constitutional purposes of the US. Patent 
LaWs “to promote the progress of science and useful arts” 
(Article 1, Section 8). 
[0030] Referring to FIG. 1, a semiconductor Wafer frag 
ment in process is indicated generally at reference numeral 
10. Fragment 10 preferably comprises a semiconductive 
substrate 12. In the context of this document, the term 
“semiconductive substrate” is de?ned to mean any construc 
tion comprising semiconductive material, including, but not 
limited to, bulk semiconductive materials such as a semi 
conductive Wafer (either alone or in assemblies comprising 
other materials thereon), and semiconductive material layers 
(either alone or in assemblies comprising other materials). 
The term “substrate” refers to any supporting structure, 
including, but not limited to, the semiconductive substrates 
described above. A ?rst insulating layer 14 is formed over 
substrate 12 and has a preferred thickness from about 1000 
to 20,000 Angstroms. Apreferred material for ?rst insulating 
layer 14 is oXide. 

[0031] Referring to FIG. 2, a semiconductive material 
layer 16 is formed over ?rst insulating layer 14 to an 
elevational thickness from preferably about 200 to 10,000 
Angstroms. Preferably, layer 16 comprises silicon doped 
With a p-type material. 

[0032] Referring to FIG. 3, a layer of patterned masking 
material 18 is formed over layer 16, an eXample masking 
material comprises photoresist. 

[0033] Referring to FIG. 4, unmasked portions of semi 
conductive material layer 16 are etched doWnWardly to ?rst 
insulating layer 14 to a degree suf?cient to eXpose under 
lying layer 14 portions. 

[0034] Referring to FIG. 5, With masking layer 18 having 
been suitably stripped aWay, a layer of insulating material 20 
is formed over substrate 12. A suitable material is borophos 
phosilicate glass (BPSG). Although not speci?cally shoWn, 
a thin oXide layer formed from decomposition of tetraethyl 
orthosilicate (TEOS) can be formed over the substrate in 
advance of forming insulating material 20. 

[0035] Referring to FIG. 6, insulating material layer 20 is 
planariZed as by suitable mechanical abrasion of the sub 
strate to leave behind individual isolation material/regions 
20 on either side of semiconductive material layer 16. Such 
provides isolation regions over the semiconductor Wafer. 
The FIG. 6 construction constitutes a semiconductive mate 
rial-on-insulator substrate. In the preferred embodiment, 
such constitutes a silicon-on-insulator substrate. Accord 
ingly, semiconductive material layer 16 constitutes a semi 
conductive active area and insulating material layers 20 on 
either side thereof constitute isolation regions Which sepa 
rate similarly formed active areas over Wafer fragment 10. 
Isolation can also be provided through utiliZation of LOCOS 
(LOCal OXidation of Silicon) techniques. 

[0036] Referring to FIGS. 7 and 8, a plurality of layers are 
formed over substrate 12 including a thin oXide layer 22, a 
conductively doped polysilicon layer 23, a silicide layer 24, 
a thin oXide layer 25, and a masking layer 26, preferably of 
nitride. Such layers are subsequently patterned and etched 
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(FIG. 8) to form conductive lines 28, 30, 32, and 34. The 
layered constitution of conductive lines 28, 30, 32, and 34 is 
but one eXample of a conductive line construction. Other 
layered constructions are possible. Conductive lines 28 and 
34 overlie insulating material layer of regions 20, While 
conductive lines 30, 32 overlie the active area de?ned by 
semiconductive material layer 16. Accordingly, conductive 
lines 30, 32 constitute tWo laterally adjacent transistor gate 
or Word lines Which are formed over ?rst insulating layer 14. 
FolloWing the formation of conductive lines 28, 30, 32, and 
34, n-type diffusion regions 44, 46, and 48 can be formed. 
Diffusion region 46 constitutes a ?rst source/drain diffusion 
region Which is formed Within semiconductive material 
layer 16 and generally betWeen conductive lines 30, 32. 
Diffusion region 44 constitutes a second source/drain diffu 
sion region Which is formed generally laterally outWard of 
conductive lines 30, 32. Similarly, diffusion region 48 con 
stitutes a third source/drain diffusion region Which is formed 
generally laterally outWard of conductive lines 30, 32. 

[0037] In the illustrated and preferred embodiment, diffu 
sion regions 44, 46, and 48 are formed Within semiconduc 
tive material layer 16 and eXtend completely through the 
semiconductive material layer and contact or connect With 
underlying ?rst insulating layer 14. The illustrated source/ 
drain diffusion regions are operatively associated With 
respective transistor gates 30, 32 to form, in the illustrated 
and preferred embodiment, What Will be a pair of dynamic 
random access memory (DRAM) cells 50 (FIG. 9). 

[0038] Referring to FIG. 9, sideWall spacers 42 are 
formed over the respective sideWalls of conductive lines 28, 
30, 32, and 34. 

[0039] Referring to FIG. 10, a second insulating layer 52 
is formed over the substrate including conductive lines 28, 
30, 32, and 34 and semiconductive material layer 16. A 
preferred material for layer 52 comprises BPSG. 

[0040] Referring to FIG. 11, a masking layer 54 is formed 
over or atop second insulating layer 52. In accordance With 
one aspect of the invention, masking layer 54 can comprise 
polysilicon, the utiliZation of Which reduces polymer for 
mation during subsequent etching to be described just beloW. 
A much more preferred material for masking layer 54 is 
photoresist Which can be suitably patterned to de?ne mask 
ing openings 58, 60 (FIG. 12). In the event that processing 
takes place utiliZing the preferred photoresist material for 
layer 54, the etching of the capacitor container openings 
described beloW can take place essentially as described With 
reference to FIGS. 16-20 beloW. Of course, other masking 
materials can be utiliZed. 

[0041] Referring to FIG. 12, a photoresist layer 56 is 
formed over masking material layer 54 and patterned to 
de?ne mask openings 58, 60 elevationally over diffusion 
regions 44, 48 respectively. 

[0042] Referring to FIG. 13, masking material layer 54 is 
etched or otherWise removed through openings 58, 60 to 
form masking layer openings or capacitor container mask 
openings also designated 58, 60. The masking layer open 
ings are de?ned by respective sideWalls of masking material 
layer 54 Which are not speci?cally designated. Photoresist 
layer 56 has been suitably stripped in the FIG. 13 construc 
tion. 
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[0043] Referring to FIG. 14, a layer 62 comprising poly 
silicon is formed over masking material layer 54 and Within 
masking layer openings 58, 60. 

[0044] Referring to FIG. 15, portions of polysilicon layer 
62 are removed, preferably by anisotropically etching the 
layer in a manner sufficient to provide polysilicon sideWall 
spacers 64 over the respective associated sideWall portions 
of masking material layer 54. Accordingly, such serves to 
narroW openings 58, 60. 

[0045] Referring to FIG. 16, eXposed portions of second 
insulating layer 52 are etched through the capacitor con 
tainer mask openings and elevationally doWnWard to form 
capacitor container openings, also designated 58, 60. The 
illustrated etch into insulating layer 52 uses masking mate 
rial layer 54 and sideWalls 64 as an etch mask and preferably 
eXtends elevationally doWnWard to laterally adjacent con 
ductive lines 30, 32. Preferably, such etch continues into at 
least a portion of semiconductive material layer 16, as 
shoWn. Accordingly, such etch eXtends into associated por 
tions of respective diffusion regions 44, 48 Which are 
disposed or received Within the semiconductive material 
layer. In the illustrated and preferred embodiment, such 
etching continues completely through semiconductive mate 
rial layer 16 to eXpose portions of ?rst insulating layer 14. 
Even more preferably, such etching continues elevationally 
doWnWard and into ?rst insulating layer 14 to a desired 
depth Which is intermediate the layer’s elevational thick 
ness. Accordingly, such etch is conducted entirely through 
associated portions of source/drain diffusion regions 44, 48 
and provides a capacitor container opening Which eXtends 
both elevationally above and beloW conductive lines 30, 32 
and semiconductive material 16. It Will be understood that a 
bit line contact opening can be formed intermediate con 
ductive lines 30, 32 and through at least insulating layer 52 
in connection With the formation of the capacitor container 
openings just described. Accordingly, formation of an asso 
ciated bit line contact or contact plug Within such bit line 
contact opening could take place after formation of the 
storage capacitors described just beloW. 

[0046] Different etching regimes can, of course, be uti 
liZed to effectuate the above described etching of the capaci 
tor containers. For example, a ?rst oXide etch can be 
conducted Which is suitable for etching BPSG layer 52. 
Upon eXposure of associated diffusion regions 44, 48, such 
etch can be modi?ed to etch the silicon-containing material 
from Which layer 16 is formed. Subsequently, upon eXposure 
of layer 14, such etch can be modi?ed to a second oXide etch 
Which is suitable for etching the material from Which layer 
14 is formed. 

[0047] Referring to FIG. 17, a layer 66 of capacitor 
storage node material is formed Within individual capacitor 
container openings 58, 60 and Within the container de?ned 
thereby. In the illustrated and preferred embodiment, layer 
66 is conductive and is formed Within the individual capaci 
tor container openings laterally adjacent and in electrical 
contact With respective second and third source/drain diffu 
sion regions 44, 48. Suitable conductive materials include 
conductively doped chemical vapor deposited (CVD) poly 
silicon. Other preferred materials can include rugged poly 
silicon. Examples of rugged polysilicon include doped 
cylindrical grain polysilicon, doped hemispherical grain 
polysilicon, and selective hemispherical grain polysilicon, 
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all of Which can be used in connection With a separately 
provided conductively doped- CVD polysilicon layer. In a 
preferred implementation, the conductive material from 
Which storage node layer 66 is formed serves as a source of 
conductivity enhancing dopants for respective diffusion 
regions 44, 48, With out diffusion therefrom serving to 
render the diffusion regions even more or suitably conduc 
tive. Such effectively provides respective conductively 
doped source regions for conductive lines 30, 32 Which 
serve as access transistor gates for the illustrated DRAM 
cells. 

[0048] Referring to FIG. 18, substrate 12 is planariZed as 
by suitable mechanical abrasion thereof in a manner Which 
is suf?cient to isolate node material 66 Within the respective 
capacitor container openings 58, 60. Formation of storage 
capacitors proceeds in accordance With knoWn processing 
principles. 
[0049] Referring to FIG. 19, capacitor dielectric material 
67 is formed over storage node material 66 and Within 
capacitor container openings 58, 60. Subsequently, cell plate 
structure 68 is formed Within the capacitor containers and in 
operative association With the dielectric material to form 
capacitor constructions Which are, in the preferred embodi 
ment, disposed both elevationally above and elevationally 
beloW conductive lines or gates 30, 32. Patterning of layers 
67 and 68 occurs over diffusion region 46 for subsequent 
isolated bit line contact formation. 

[0050] Referring to FIG. 20, an insulating layer 69 is 
formed over the substrate and a contact opening is subse 
quently patterned and etched over diffusion region 46. The 
contact opening is thereafter ?lled With conductive material 
to provide bit line contact 70. 

[0051] In compliance With the statute, the invention has 
been described in language more or less speci?c as to 
structural and methodical features. It is to be understood, 
hoWever, that the invention is not limited to the speci?c 
features shoWn and described, since the means herein dis 
closed comprise preferred forms of putting the invention 
into effect. The invention is, therefore, claimed in any of its 
forms or modi?cations Within the proper scope of the 
appended claims appropriately interpreted in accordance 
With the doctrine of equivalents. 

1. A method of forming a capacitor comprising: 

forming a semiconductive material layer over a ?rst 
insulating layer; 

forming a conductive gate over the semiconductive mate 
rial layer; 

forming a second insulating layer over the gate; 

etching a capacitor opening into the second insulating 
layer laterally adjacent the gate and into the semicon 
ductive material layer; and 

forming a capacitor Within the capacitor opening. 
2. The method of forming a capacitor of claim 1, Wherein 

the etching comprises etching entirely through the semicon 
ductive material layer and into the ?rst insulating layer, and 
the forming of the capacitor comprises forming the capacitor 
at least partially Within the ?rst insulative layer. 
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3. The method of forming a capacitor of claim 1, com 
prising forming the capacitor opening and the capacitor to 
extend both elevationally above and elevationally below the 
gate. 

4. The method of forming a capacitor of claim 1 further 
comprising prior to the etching of the second insulating 
layer, forming a masking layer comprising polysilicon atop 
the second insulating layer at least a portion of Which is 
etched during the etching. 

5. The method of forming a capacitor of claim 1 further 
comprising: 

after the forming of the conductive gate, forming a 
source/drain diffusion region Within the semiconduc 
tive material layer, the diffusion region extending 
through the semiconductive material layer and contact 
ing the underlying ?rst insulating layer; and 

Wherein the etching comprises etching a) entirely through 
the semiconductive material layer, b) entirely through 
at least a portion of the source/drain diffusion region, 
and c) into the underlying ?rst insulating layer. 

6. The method of forming a capacitor of claim 1, Wherein 
the forming of the capacitor comprises forming a capacitor 
storage node layer comprising rugged polysilicon Within at 
least a portion of the capacitor opening. 

7. The method of forming a capacitor of claim 1, Wherein 
the forming of the capacitor comprises forming a capacitor 
storage node layer comprising selective hemispherical grain 
polysilicon Within at least a portion of the capacitor opening. 

8. The method of forming a capacitor of claim 1, Wherein 
the forming of the capacitor comprises forming a capacitor 
storage node layer comprising cylindrical grain polysilicon 
Within at least a portion of the capacitor opening. 

9. The method of forming a capacitor of claim 1, Wherein 
the forming of the capacitor comprises forming a capacitor 
storage node layer comprising hemispherical grain polysili 
con Within at least a portion of the capacitor opening. 

10. A method of forming a capacitor comprising: 

forming a semiconductive material layer over an insulat 
ing layer; 

forming a gate over the semiconductive material layer; 

removing a portion of the insulating layer elevationally 
beloW the gate Which is laterally displaced from the 
gate to form at least a portion of a capacitor opening; 

forming a capacitor Within the capacitor opening; and 

forming a conductive diffusion region Within the semi 
conductive material layer in electrical connection With 
the capacitor. 

11. The method of forming a capacitor of claim 10 further 
comprising after the forming of the gate, forming a second 
insulating layer over the gate and removing a portion of the 
second insulating layer to form at least a portion of the 
capacitor opening. 

12. The method of forming a capacitor of claim 10, 
Wherein the forming of the capacitor comprises forming 
rugged polysilicon Within the capacitor opening. 

13. The method of forming a capacitor of claim 10, 
Wherein the forming of the capacitor comprises forming 
cylindrical grain polysilicon Within the capacitor opening. 
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14. The method of forming a capacitor of claim 10, 
Wherein the forming of the capacitor comprises forming 
hemispherical grain polysilicon Within the capacitor open 
mg. 

15. The method of forming a capacitor of claim 10, 
Wherein the forming of the capacitor comprises forming 
selective hemispherical grain polysilicon Within the capaci 
tor opening. 

16. The method of forming a capacitor of claim 10, 
Wherein: 

the forming of the conductive diffusion region takes place 
prior to the capacitor opening being formed; and 

the removing of the portion of the insulating layer com 
prises etching through overlying semiconductive mate 
rial and through at least a portion of the conductive 
diffusion region. 

17. A method of forming a capacitor comprising: 

forming a semiconductive material layer over an insulat 
ing layer; 

forming a gate over the semiconductive material layer; 

forming a source/drain diffusion region Within the semi 
conductive material layer and operatively associated 
With the gate; 

etching a capacitor opening into the diffusion region of the 
semiconductive material layer; and 

forming a capacitor Within the capacitor opening. 
18. The method of forming a capacitor of claim 17, 

Wherein the forming of the capacitor comprises forming 
conductive material Within the capacitor opening laterally 
adjacent and in electrical contact With the diffusion region. 

19. The method of forming a capacitor of claim 17, 
Wherein the forming of the capacitor comprises forming 
conductively doped polysilicon material Within the capacitor 
opening laterally adjacent and in electrical contact With the 
diffusion region, and further comprising outdiffusing con 
ductivity enhancing impurity from the polysilicon material 
into the diffusion region. 

20. The method of forming a capacitor of claim 17, 
Wherein the etching of the capacitor opening comprises 
etching completely through the semiconductive material 
layer. 

21. The method of forming a capacitor of claim 17, 
Wherein the etching of the capacitor opening comprises 
etching completely through the semiconductive material 
layer and into the insulating layer. 

22. The method of forming a capacitor of claim 17, 
Wherein the forming of the source/drain diffusion region 
comprises forming the diffusion region to eXtend elevation 
ally completely through the semiconductive material and 
connect With the insulating layer. 

23. The method of forming a capacitor of claim 17, 
Wherein: 

the forming of the source/drain diffusion region comprises 
forming the diffusion region to eXtend elevationally 
completely through the semiconductive material and 
connect With the insulating layer; and 

the etching of the capacitor opening comprises etching 
into the insulating layer. 
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24. The method of forming a capacitor of claim 17 further 
comprising forming a second insulating layer over the gate, 
and 

Wherein the etching of the capacitor opening comprises 
etching portions of the second insulating layer. 

25. A method of forming a capacitor comprising: 

forming a semiconductive material layer over an insulat 
ing layer; 

forming an electrically conductive diffusion region Within 
the semiconductive material layer; 

etching a capacitor opening into the diffusion region of the 
semiconductive material layer; and 

forming a capacitor Within the capacitor opening. 
26. The method of forming a capacitor of claim 25, 

Wherein the forming of the electrically conductive diffusion 
region comprises forming the diffusion region to eXtend 
completely through the semiconductive material layer and 
connect With the insulating layer. 

27. The method of forming a capacitor of claim 25, 
Wherein prior to the forming of the electrically conductive 
diffusion region: 

forming tWo laterally spaced apart transistor gates over 
the insulating layer; 

the forming of the electrically conductive diffusion region 
comprising forming at least tWo electrically conductive 
diffusion regions, individual transistor gates being 
operably associated With individual diffusion regions; 
and 

the etching of the capacitor opening comprising etching 
into tWo of the individual diffusion regions With Which 
the individual transistor gates are operably associated 
to form a pair of capacitor openings. 

28. The method of forming a capacitor of claim 25, 
Wherein the forming of the capacitor comprises forming a 
capacitor storage node layer comprising rugged polysilicon 
Within the capacitor opening. 

29. The method of forming a capacitor of claim 25, 
Wherein the forming of the capacitor comprises forming a 
capacitor storage node layer comprising cylindrical grain 
polysilicon Within the capacitor opening. 

30. The method of forming a capacitor of claim 25, 
Wherein the forming of the capacitor comprises forming a 
capacitor storage node layer comprising hemispherical grain 
polysilicon Within the capacitor opening. 

31. The method of forming a capacitor of claim 25, 
Wherein the forming of the capacitor comprises forming a 
capacitor storage node layer comprising selective hemi 
spherical grain polysilicon Within the capacitor opening. 

32. A method of forming DRAM cells comprising: 

forming a semiconductive material layer over a ?rst 
insulating layer; 

forming tWo adjacent Word lines over the ?rst insulating 
layer; 

forming a ?rst source/drain diffusion region Within the 
semiconductive material layer betWeen the tWo Word 
lines and second and third source/drain diffusion 
regions Within the semiconductive material layer later 
ally outWard of the tWo Word lines; 
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etching respective capacitor openings into the second and 
third source/drain diffusion regions; 

forming capacitors Within the respective capacitor open 
ings; and 

forming a bit line in ohmic electrical connection With the 
?rst source/drain diffusion region. 

33. The method of forming DRAM cells of claim 32, 
Wherein the forming of the ?rst, second and third source/ 
drain diffusion regions comprises forming the regions to 
eXtend completely through the semiconductive material 
layer. 

34. The method of forming DRAM cells of claim 32, 
Wherein the etching of the respective capacitor openings 
comprises etching completely through the semiconductive 
material layer to eXpose portions of the ?rst insulating layer. 

35. The method of forming DRAM cells of claim 32, 
Wherein the etching of the respective capacitor openings 
comprises etching completely through the semiconductive 
material layer and into the ?rst insulating material. 

36. The method of forming DRAM cells of claim 32 
further comprising: 

forming a second insulating layer over the Word lines and 
the diffusion regions; and 

the etching of the respective capacitor openings comprises 
etching through portions of the second insulating layer. 

37. The method of forming DRAM cells of claim 32 
further comprising: 

forming a second insulating layer over the Word lines and 
the diffusion regions; and 

the etching of the respective capacitor openings comprises 
etching a) through portions of the second insulating 
layer, and b) completely through the semiconductive 
material layer to eXpose portions of the ?rst insulating 
layer. 

38. The method of forming DRAM cells of claim 32 
further comprising: 

forming a second insulating layer over the Word lines and 
the diffusion regions; and 

the etching of the respective capacitor openings comprises 
etching a) through portions of the second insulating 
layer, and b) completely through the semiconductive 
material layer and into the ?rst insulating material. 

39. A method of forming a memory cell comprising: 

forming a gate over semiconductive material; 

forming a capacitor storage node laterally adjacent the 
gate Which eXtends both into and above the semicon 
ductive material; and 

forming a pair of source/drain diffusion regions Within the 
semiconductive material Which are operatively associ 
ated With the gate, With one region of said pair being in 
electrical connection With the storage node. 

40. The method of forming a memory cell of claim 39, 
Wherein the forming of the capacitor storage node com 
prises: 

forming an insulating material layer over the gate; 

etching a capacitor opening into the insulating material 
layer and into the semiconductive material; and 

forming a storage node material layer Within the capacitor 
opening. 



US 2001/0014499 A1 

41. The method of forming a memory cell of claim 39, 
Wherein the forming of the capacitor storage node com 
prises: 

forming an insulating material layer over the gate; 

etching a capacitor opening into the insulating material 
layer and into the semiconductive material; and 

forming a storage node material layer comprising rugged 
polysilicon Within the capacitor opening. 

42. The method of forming a memory cell of claim 39, 
Wherein the forming of the capacitor storage node com 
prises: 

forming an insulating material layer over the gate; 

etching a capacitor opening into the insulating material 
layer and into the semiconductive material; and 

forming a storage node material layer comprising cylin 
drical grain polysilicon Within the capacitor opening. 

43. The method of forming a memory cell of claim 39, 
Wherein the forming of the capacitor storage node com 
prises: 

forming an insulating material layer over the gate; 

etching a capacitor opening into the insulating material 
layer and into the semiconductive material; and 

forming a storage node material layer comprising hemi 
spherical grain polysilicon Within the capacitor open 
ing. 

44. The method of forming a memory cell of claim 39, 
Wherein the forming of the capacitor storage node com 
prises: 

forming an insulating material layer over the gate; 

etching a capacitor opening into the insulating material 
layer and into the semiconductive material; and 

forming a storage node material layer comprising selec 
tive hemispherical grain polysilicon Within the capaci 
tor opening. 

45. The method of forming a memory cell of claim 39, 
Wherein the forming of the capacitor storage node com 
prises: 

forming an insulating layer over the gate and laterally 
adjacent semiconductive material; 

forming a masking material layer comprising polysilicon 
over the insulating layer; 

selectively removing masking material to de?ne a capaci 
tor mask opening; 

etching the insulating layer through the capacitor mask 
opening using the masking material layer as an etch 
mask to form a capacitor opening; and 

forming a conductive storage node material layer Within 
the capacitor opening. 

46. A method of forming DRAM cells comprising: 

forming a ?rst insulating layer over a silicon-containing 
substrate, the ?rst insulating layer having an elevational 
thickness from about 1000 to 20,000 Angstroms; 
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forming a semiconductive material layer over the ?rst 
insulating layer, the semiconductive material layer hav 
ing an elevational thickness from about 200 to 10,000 
Angstroms; 

forming tWo adjacent Word lines over the ?rst insulating 
layer; 

forming a ?rst source/drain diffusion region Within the 
semiconductive material layer betWeen the tWo Word 
lines and second and third source/drain diffusion 
regions Within the semiconductive material layer later 
ally outWard of the tWo Word lines, the diffusion 
regions extending through the semiconductive material 
and connecting With the ?rst insulating layer; 

forming a second insulating layer over the Word lines and 
the semiconductive material layer; 

forming a masking layer comprising polysilicon over the 
second insulating layer; 

patterning and etching the masking layer to de?ne mask 
ing layer openings through Which capacitor openings 
are to be etched; 

forming a layer comprising polysilicon over the masking 
layer and Within the masking layer openings; 

removing at least some of the polysilicon layer Within the 
masking layer openings to outWardly eXpose portions 
of the second insulating layer, the removing serving to 
narroW the masking layer openings through Which the 
capacitor openings are to be etched; 

etching capacitor openings a) through the eXposed por 
tions of the second insulating layer, b) through under 
lying portions of the semiconductive material, and c) at 
least into the ?rst insulating layer, the etching through 
the underlying portions of the semiconductive material 
etching into and through portions of the second and 
third source/drain diffusion regions; 

forming a layer of capacitor storage node material Within 
individual capacitor openings, node material in the 
individual openings being in electrical contact With 
respective second and third source/drain diffusion 
regions; 

planariZing the capacitor storage node material to isolate 
node material Within the capacitor openings; 

forming capacitor dielectric material over the storage 
node material With the capacitor openings; 

forming a cell plate structure at least Within the capacitor 
openings and in operative association With the dielec 
tric material; and 

forming a bit line in ohmic electrical connection With the 
?rst source/drain diffusion region. 

47. An integrated circuitry memory device comprising: 

a substrate comprising semiconductive material; 

a transistor gate disposed over the semiconductive mate 

rial; 

a pair of diffusion regions received Within the semicon 
ductive material and operably associated With the tran 
sistor gate; and 
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a capacitor storage node received Within the semiconduc 
tive material and supported by the substrate laterally 
adjacent the transistor gate, the storage node electri 
cally connecting With one region of said pair of diffu 
sion regions. 

48. The integrated circuitry memory device of claim 47, 
Wherein: 

the substrate comprises a pair of insulating layers, one of 
said pair of insulating layers being disposed elevation 
ally beloW the semiconductive material, another of said 
pair being disposed elevationally above the semicon 
ductive material; and 

Wherein the capacitor storage node is received Within the 
insulating layer Which is elevationally beloW the semi 
conductive material. 

49. The integrated circuitry memory device of claim 47, 
Wherein: 

the substrate comprises a pair of insulating layers, one of 
said pair of insulating layers being disposed elevation 
ally beloW the semiconductive material, another of said 
pair being disposed elevationally above the semicon 
ductive material; and 

Wherein the capacitor storage node is received Within the 
insulating layer Which is elevationally above the semi 
conductive material. 

50. The integrated circuitry memory device of claim 47, 
Wherein: 

the substrate comprises a pair of insulating layers, one of 
said pair of insulating layers being disposed elevation 
ally beloW the semiconductive material, another of said 
pair being disposed elevationally above the semicon 
ductive material; and 

Wherein the capacitor storage node is received Within both 
of the insulating layers. 

51. Dynamic random access memory circuitry compris 
ing: 

a semiconductive substrate; 

a ?rst insulating layer disposed over the semiconductive 
substrate and having an elevational thickness from 
about 1000 to 20,000 Angstroms; 

a semiconductive material layer disposed over the ?rst 
insulating layer and having an elevational thickness 
from about 200 to 10,000 Angstroms; 
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a pair of laterally spaced apart Word lines disposed over 
the semiconductive material layer; 

a ?rst source/drain diffusion region received Within the 
semiconductive material layer generally betWeen the 
Word lines, the ?rst source/drain diffusion region 
extending completely through the semiconductive 
material layer and connecting With the ?rst insulating 
layer; 

second and third source/drain diffusion regions received 
Within the semiconductive material layer and disposed 
respectively generally laterally outWard of the tWo 
Word lines, the second and third source/drain diffusion 
regions extending completely through the semiconduc 
tive material and connecting With the ?rst insulating 
layer; 

a second insulating layer disposed over the Word lines and 
the semiconductive material layer; 

a pair of capacitor openings received Within the second 
insulating layer and extending elevationally doWnWard 
therefrom a) through the second insulating layer, b) 
completely through the semiconductive material layer 
and associated second and third source/drain diffusion 
regions therein, and c) into the ?rst insulating layer; 

a layer of storage node material disposed Within indi 
vidual capacitor openings and in electrical contact With 
respective second and third source/drain diffusion 
regions; 

a capacitor dielectric layer disposed over the storage node 
material; 

cell plate structure operatively disposed relative to the 
capacitor dielectric layer, the storage node material, 
capacitor dielectric layer and cell plate structure con 
stituting respective capacitor constructions Which 
extend both elevationally above and elevationally 
beloW the Word lines; and 

a bit line disposed laterally betWeen at least a portion of 
the individual capacitor constructions and in ohmic 
electrical contact With the ?rst source/drain diffusion 
region. 


