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STACK CAPACITOR DRAM CELL HAVING 
INCREASED CAPACITOR AREA 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE HQVEN'I'ION 

This invention relates to DRAM(Dynamic Random 
Access Memory) cells and a method for manufacturing 
them. and more particularly to a stacked capacitor DRAM 
cell which can obtain a high-capacitance without the incre 
ment of capacitor area in a semiconductor device. Recently, 
in the ?eld of DRAM technology. the effort of minimizing 
the chip size has been completed, while the capacitance 
value needed for each cell has been maintained. According 
to such a trend. the trench capacitor DRAM cell and stacked 
capacitor DRAM cell [came on] were developed. These 
techniques contributed largely to the high-density DRAM 
technology. 
To explain the method for manufacturing a stacked 

capacitor DRAM cell. referring to FIG. 1 which shows the 
vertical cross-sectional view of a stacked capacitor DRAM 
cell. the fabricating processes of the stacked capacitor 
DRAM cell are as follows. 

At ?rst. a p-well 32 is formed on a p-type substrate 31. A 
?eld oxide 34 is grown on an active region over the p-well, 
and a p" layer is formed by injecting impurities. After above 
processes a gate poly 35 and a source-drain region for 
transistors are formed. and a contact is formed to form a 
storage poly 41. and said storage poly is etched selectively. 

Thereafter. an insulating layer 46 for a capacitor is formed 
by oxidizing said storage poly. and a plate poly 48 is 
deposited. The layers of an oxide 49, a polycide 50. a B-PSG 
S1 and a metal 52 are formed in sequence[. now] . Now the 
series of processes for manufacturing a DRAM cell are 
completed. 
The effective area of a capacitor 41 of a DRAM cell 

manufactured by the above described way is determined by 
the top and side area of the storage poly. To increase the 
e?‘ective area of the stacked capacitor. the thickness of the 
storage poly 41 is increased up to now. 
However. the magnitude of the capacitance manufactured 

by way of increasing the side area is not sul?cient for 
high-density memories because the cell area of a 4M DRAM 
is 10 prnz. but that of a 16M DRAM reduces to 5 pm’. The 
increment of thickness of the storage poly in the entire area 
of the cell causes the deterioration of cell topology so that 
the patterning of the storage poly and the bit-line and the 
metal is di?icult. The manufacturing of the high-density 
DRAMS beyond 4M DRAM is di?icult by the conventional 
technology. The reason is that the capacitance per unit cell 
reduces remarkably when the 16M DRAM is manufactured 
by the prior technology. 

SUMMARY OF THE INVENTION 

The object of the invention is to provide a stacked 
capacitor DRAM cell and a method thereof which makes the 
manufacturing of a 16M DRAM possible by maximizing the 
effective area of the stacked capacitor in a con?ned area. 
The invention. in a ?rst aspect. is a stacked capacitor 

DRAM in which the e?’ective area of the capacitor is 
maximized with a storage poly layer for capacitor. There are 
three factors in increasing the effective area according to the 
present invention. 

25 

35 

50 

55 

65 

2 
One factor is that the storage poly layer [which] is formed 

thick in a region over the ?eld oxide layer. That is. the region 
in the storage poly layer over the ?eld oxide layer is twice 
coated by the polysilicon so that the capacitance increases as 
much as that. 

When a ?rst poly layer is removed except the portion over 
the ?eld oxide layer. it is preferable to use a saddle mask. 
That is because the etched surface of the storage poly layer 
is very rough. and this conditions makes the effective area 
for the capacitor increase in a large scale. 
The formation of the storage poly layer through two steps 

leads a topology to be improved as the thickness in the 
region of a bit line contact is shallow. 

Second. a spacer controls the magnitude of a capacitance. 
While the etching process of the storage poly layer employ 
ing the oxide layer on the storage poly as an etching mask. 
the etching pattern of the oxide layer is restricted by the 
resolution capability of a photoresist Therefore. since the 
size of the etching pattern is determined by the resolution 
capability. the quantity of the storage poly layer to be 
removed is also effected by the resolution capability. 
However. the spacers cause the remaining storage poly layer 
to be large as the portion thereof to be removed is small. 
An undercut is included as one of three factors. The 

undercut is carried out in the region just below the boundary 
region of the storage poly layer. Accordingly the etfective 
area is increased once more. 

As depicted in FIG. 4. the stacked capacitor according to 
the invention is increased in a curved surface with the saddle 
mask. and the oxide layer under the storage poly layer is 
wrapped by a capacitor dielectric layer. Now we call this 
structure the saddled and wrapped stacked capacitor. 
The invention. in another aspect. is a method of manu 

facturing the saddled and wrapped stacked capacitor 
DRAM. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical cross-sectional view of a prior DRAM 
cell. 

FIG. 2 is a plane layout of a stacked capacitor DRAM cell 
of this invention. 

FIG. 3 is a vertical cross-sectional view of FIG. 2 taken 
along line A-A‘ thereof. 

FIG. 4 is a vertical cross-sectional view of FIG. 2 taken 
along line B-B’ thereof. 

FIGS. 5A to SL are vertical cross-sectional views of each 
process showing in sequential order the steps of an embodi 
ment for manufacturing the DRAM cell of this invention. 

DEI‘AIIED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention will now be described in details 
with reference to the accompanying drawings. 

In FIG. 2. the reference numeral 60 is a gate poly and the 
numeral 62 is a saddle mask. The reference numerals 64. 66 
are a buried contact and a storage poly respectively. The 
numeral 68 is a plate poly and a bit line contact is indicated 
by the numeral 70. The characters ML and BL shows a metal 
line and a bit line. respectively. . 

FIG. 5 is a vertical cross-sectional view showing in 
sequential order the steps of an embodiment for manufac 
turing a stacked capacitor DRAM. Referring now to FIG. 
5A. a p-type well 2 and [a] an n-type well 3 are formed on 
a p-type substrate 1. 
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Hereinafter. the preferred embodiment of this invention 
will now be described by setting the p-well on the basis of 
describing the embodiment. For the n-well. only the type of 
impurities is changed. 

Impurities of p-type are injected into a region of the 
p-type well 2 which will be a ?eld region in the well 2. and 
then a ?eld oxide layer 4 is grown. From this resultant. a 
channel stop region of p+-type is formed (FIG. 5B). 
As shown in FIG. 5C. a gate oxide layer 4' is grown on 

regions to be active regions by way of a conventional way. 
and impurities are injected in order to control a threshold 
voltage of a transistor. A poly layer 5 is then deposited over 
the substrate. and a gate poly oxide layer 6 is grown on the 
poly layer. The layers 4'. 5 and 6 are selectively etched out 
employing a conventional photo-lithographic technique. and 
the layer 5 results in a gate poly layer. 

FIG. 5D shows an oxide spacer 7 which is formed in the 
sidewall of the poly-silicon layer 5. Ion impurities of n-type 
are then injected into the p-well so as to form the regions 
which come to be a source S and a drain D of a transistor. 

Thereafter. as shown in FIG. 5E. an oxide layer 8 (the 
lower oxide layer). a nitride layer 9 and an oxide layer 10 are 
formed in sequence. The layers 8.9.10 are formed by the 
method of Chemical Vapor Deposition. and the thickness of 
each layer is about 1000 A. A ?rst poly-silicon layer 11 is 
then coated with the thickness of about 3000 A. 
The layers 8.9 and 10 play the role of the inter-poly 

(laminated) insulating layer between the gate poly layer 5 
and the ?rst poly layer 11. The ?rst poly layer may be 
formed with the poly doped initially with the n+-type 
impurities. or n*-type impurities may be doped after depos 
iting the non-doped poly-silicon. 

Referring now to FIG. 5F. the ?rst poly layer 11 is 
selectively etched out. employing a saddle mask. except the 
poly-silicon coated over the upper surface side of the ?eld 
oxide layer 4. During this process. the saddle mask causes 
the etched surface of the storage poly layer to be very rough 
so that this condition makes the effective area for the 
capacitor increase in a large scale. That is. the increment of 
the surface area with the curved surface states increases the 
quantity of the storage poly with respect to the another 
deposition of a poly-silicon layer. 

Buried contacts 12 are then formed and the buried contact 
leads the source to be connected with a second poly which 
will be an electrode of a capacitor. The order of forming the 
?rst poly layer and the contact can be carried out reversely. 

After that. as shown in FIG. 5G. the second poly layer 11‘ 
is deposited with about 2500 A thickness over the entire 
surface of the p-well. and an oxide layer 14 is coated by the 
thickness of about 1500-3000 A. by way of CV D technique. 
on the second poly layer. As above indicated. owing to the 
rough. etched surface of the poly layer 11. the upper surface 
of the portion of the second poly layer 11' overlying the ?rst 
poly layer 11 is also rough. 

FIG. 5H shows the next step. The reference numeral 13 is 
a poly storage layer consisting of the ?rst and second poly 
layer 11 and 11'. and hereinafter the ?rst and second poly 
silicon layer (laminate) 11. 11' will be represented as the 
poly storage layer and a single hatching. 

Employing a photoresist mask. the oxide layer 14 is 
selectively etched out per unit of a cell. In this etching 
process. the etching pattern of the oxide layer 14 is restricted 
by the resolution capability of the photoresist. Accordingly. 
the size of the etching pattern must be at least equal or large 
than the resolution capability. According to the present 
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4 
invention an oxide spacer is employed in order to maximize 
the capacitance. After forming the etching pattern of the 
storage poly. an oxide layer is coated on the oxide layer 14. 
The oxide spacer 15 is then formed through the etch back 
technique. The size of the spacer is determined with the 
magnitude of the storage layer to be remained. that is. with 
the capacitance of a capacitor according to a device char 
acteristic. 

In FIG. SI. the exposed storage poly layer 13 is removed 
by employing the remaining oxide layer 14 and oxide spacer 
15 as a mask. This etching process exposes the portions of 
the oxide layer 10 below the removed storage layer. 
Subsequently. using the isotropic technique the oxide layers 
10. 14 are removed. The isotropic etching makes the oxide 
layer 10 (the uppermost lamina of the laminated insulating 
layer 8-9-10) have undercut surfaces because the boundary 
portions of the oxide layer 10 is etched out into apertures by 
the isotropic properties. Therefore. the exposed portions of 
the storage poly are increased. and the storage capability for 
charges is also increased. 
The degrees of the undercut depend on the magnitude of 

capacitance to be obtained. and these are controlled by the 
difference of the thickness between the oxide layer 10 and 
14. If the layer 14 is thicker than the layer 10. the degrees 
of the etching in the layer 10 may increase. The removal of 
the layer 10. 14 may be carried out separately. 
The protection by the nitride layer 9 (the lamina exposed 

by the undercutting of the layer 10) for the oxide layer 8 
prevents the short between the gate poly layer 5 and a plate 
poly layer 17 represented in FIG. SJ from occurring. 

Referring now to FIG. SJ. a dielectric layer 16 for a 
capacitor is formed along the entire exposed surface of the 
storage poly layer 13. The plate poly layer 17 is then 
deposited over the p-well by about 1500 A. and then the 
plate poly layer 17 is selectively removed as shown in FIG. 
SJ. 
Then a plate poly oxide layer 18 is grown by oxidizing the 

plate layer 17 so as to have the thickness of about 1000 A. 

As shown in FIG. 5K. the BPSG(Boron Phosphorus 
Silicate Glass) 19 is deposited on the plate poly oxide layer 
18 by the low temperature oxidation technique. A BPSG 
?ow is then carried out for the planarization of the surface. 
Employing a mask. a bit line contact is formed and a policide 
layer 20 is ?lled therein. 

After the above processes. in FIG. 5L. the BPSG 21 is 
coated and the glass 21 is ?owed. A contact for metal line is 
then formed using a mask and a metal layer is deposited. The 
coated metal layer is selectively removed employing a mask. 
The DRAM cell fabricated through the above-mentioned 

processes has a wide effective area for the capacitor as 
shown be in FIG. 2 and FIG. 3. because the storage 
poly-silicon for capacitor is formed with an enough thick 
ness over the ?eld oxide layer 4. as well as the exposed area 
of the storage poly layer 13 is increased by [causing] 
providing the undercut just below the boundary region of the 
storage layer [to bring about;] so that the effective area of the 
capacitor results in wide area. Furthermore. with the 
employment of the oxide spacer. the magnitude of capaci 
tance is increased and controlled with the dimensions of the 
oxide spacer. 
The e?’ects of the DRAM cell manufactured according to 

the present invention are as follows. 

Since the storage poly layer to be the capacitor electrode 
is formed not only thick in the region over the ?eld oxide 
layer but also shallowly in the contact region of the bit line. 
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the effective area of the capacitor increases and the topology 
of the bit line contact area is improved. 
When the storage poly is removed. the gap between the 

remaining storage poly layer is narrow as much as possible 
by using the oxide spacer. so that the remaining area of the 
storage poly layer is wide and the effective area of the 
capacitor is increased once more. 
The third factor which increases the capacitor area is the 

undercut phenomenon which breaks down in the region just 
below the boundary region of the storage poly layer. 

Accordingly. since the e?ective area for the capacitor is 
enormously increased through the above-mentioned three 
factors according to the invention. the area of the DRAM 
decreases. and this result makes the manufacturing of the 
VLSI possible. 

This invention is in no way limited to the example 
described hereinabove. Various modi?cations of the dis 
closed embodiment. as well as other embodiments of the 
invention. will become apparent to persons skilled in the art 
upon reference to the description of the invention. It is 
therefore contemplated that the appended claims will cover 
any such modi?cations or embodiments as fall within the 
true scope of the invention. 
What is claimed is: 
1. A stacked capacitor DRAM formed on a substrate 

comprising a plurality of memory cells on said substrate. 
each of said cells comprising a charge transfer transistor and 
a stacked capacitor. said stacked capacitor comprising a 
laminated insulating laym' having a plurality of laminae 
disposed on a portion of the substrate, said insulating layer 
terminating in a side edge. a storage polysilicon layer for 
said capacitor including a ?rst portion disposed on said 
insulating layer and a second portion extending beyond the 
side edge thereof. said second portion extending to and 
overlying a gate of said charge transfer transistor. said ?rst 
portion having a greater thickness than said second portion. 
said polysilicon layer terminating in a side edge. and includ 
ing a conductive layer separated from said polysilicon layer 
by a dielectric layer. said conductive and dielectric layers 
extending over an upper surface of said polysilicon layer. 
along said side edge thereof, and beneath a section of said 
?rst portion of said polysilicon layer. an edge of a ?rst. 
uppermost lamina of said insulating layer being disposed 
beneath and inwardly of said side edge of said polysilicon 
layer [thereby providing a space between a bottom surface 
portion of said polysilicon layer] thereby providing a space 
between a bottom surface portion of said polysilicon layer 
and a surface portion of a second lamina of said insulating 
layer beneath said uppermost lamina. and said space being 
?lled with the portions of said conductive and dielectric 
layers extending beneath said polysilicon layer whereby said 
conductive and dielectric layers do not surround said storage 
polysilicon layer. ' 

2. A stacked capacitor as in claim 1 including a conductive 
merr'rber disposed beneath said polysilicon layer. and 
wherein said second lamina of said [insulting] insulating 
layer insulates the portion of said conductive layer extending 
beneath said polysilicon layer from said conductive member. 

3. The DRAM according to claim 1 wherein said second 
portion of said storage polysilicon layer is substantially 
uniform in thickness. 

4. The DRAM according to claim 2 wherein said second 
portion of said storage polysilicon layer is substantially 
uniform in thickness. 

5. The DRAM according to claim 1 wherein said lami 
nated insulating layer comprises 3 laminae. the insulating 
material of the center lamina being of a di?erent insulating 
material than [a] an upper lamina thereof. 
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6. The DRAM according to claim 2 wherein said lami 

nated insulating layer comprises 3 laminae. the insulating 
material of the center lamina being of a different insulating 
material than [a] an upper lamina thereof. 

7. The DRAM according to claim 3 wherein said lami 
nated insulating layer comprises 3 laminae. the insulating 
material of the center lamina being of a different insulating 
material than [a] an upper lamina thereof. 

8. The DRAM according to claim 4 wherein said lami 
nated insulating layer comprises 3 laminae. the insulating 
material of the center lamina being of a different insulating 
material than [a] an upper lamina thereof. 

9. A semiconductor memory device, comprising: 
a semiconductor substrate having a gate electrode formed 

thereon with said gate electrode having an insulating 
layer formed thereon; 

a ?rst capacitive electrode layer formed on said insulating 
layer; said ?rst capacitive electrode layer having an 
edge portion spaced apart ?orn said insulating layer 
thereby erqrosing a partial lower surface of said ?rst 
capacitive electrode layer at said edge portion; 

a dielectric layer formed on said ?rst capacitive electrode 
layer; said dielectric layer wrapping around and under 
said edge portion and substantially along said partial 
lower surface of said ?rst capacitive electrode layer; 
and 

a second capacitive electrode layer formed on said dielec 
tric layer; said second capacitive layer wrapping 
around and under said edge portion, whereby said 
second capacitive electrode layer extends between said 
dielectric layer and said insulating layer. 

10. The semiconductor device of claim 9, wherein said 
partial lower surface of said ?rst capacitive electrode layer 
and said insulating layer de?ne an undercut region under 
said ?rst capacitive electrode layer: 

11. The semiconductor device of claim 10, wherein said 
undercut region is of variable size. 

12. The semiconductor device of claim 9, wherein said 
partial lower surface de?nes inner and outer ends of said 
edge portion extending over said gate electrode. 

13. The semiconductor device of claim 12, wherein said 
inner and outer ends of said edge portion terminate within 
a vertical plane de?ned by ?rst and second sides of the gate 
electrode. 

14. The semiconductor device of claim 13, wherein the 
outer end of said edge portion extends a ?rst lateral distance 
over said gate electrode and said inner end of said edge 
portion extends a second lesser distance over said gate 
electrode. 

15. The semiconductor device of claim 12, wherein said 
inner end of said edge portion terminates within a vertical 
plane de?ned by ?rst and second sides of the gate electrode, 
and said outer end of said edge portion terminates outside 
of the vertical plane de?ned by the ?rst and second sides of 
the gate electrode. 

16. A semiconductor memory device, comprising: 
a semiconductor substrate having a gate electrode formed 

thereon with said gate electrode having an insulating 
layer formed thereon, wherein said insulating layer is 
a laminated insulating layer comprising a plurality of 
laminae; 

a ?rst capacitive electrode layer formed on said insulating 
layer; said ?rst capacitive electrode layer having an 
edge portion spaced apart from said insulating layer 
thereby exposing a partial lower surface of said ?rst 
capacitive electrode layer at said edge portion; 
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a dielectric Myer formed on said ?rst capacitive electrode 
layer; said dielectric layer wrapping around and under 
said edge portion and substantially along said partial 
lower surface of said ?rst capacitive electrode layer; 
and x 

a second capacitive electrode layer formed on said dielec 
tric layer; said second capacitive layer wrapping 
around and under said edge portion, whereby said 
second capacitive electrode Myer extends between said 
dielectric layer and said insulating layer: 

17. A stacked capacitor as in claim 16, wherein said 
insulating Myer comprises upper; center and lower Mmina. 

18. A stacked capacitor as in claim 17, wherein an 
insulating material of said center lamina is different than an 
insulating material of said upper lamina. 

19. A stacked capacitor as in cMim 18, wherein said 
insulating material of said center lamina is nitride and said 
insulating material of said upper lamina is oxide. 

20. A stacked capacitor as in claim 19, wherein said 
insulating material of said lower lamina is oxide. 

21. A stacked capacitor as in cMim 19, wherein said 
comprising a conductive member disposed beneath said ?rst 
capacitive electrode layer; and wherein said center lamina of 
said insulating Myer insulates a portion of said second 
capacitive electrode layer extending beneath said ?rst 
capacitive electrode Myer from said second capacitive elec 
trode layer: 

22. A stacked capacitor as in claim 9, wherein said partial 
lower surface de?nes an undercut extending over said gate 
electrode. 

23. A stacked capacitor as in claim 9, wherein said partial 
lower surface de?nes an undercut extending over a word 
line. 

24. A stacked capacitor as in claim 9, having at least one 
of a partial lower surface de?ning a ?rst undercut extending 
over said gate electrode, and a partial lower surface de?n 
ing a second undercut extending over a word line. 

25. A stacked capacitor as in claim 9, having a partial 
lower surface de?ning a ?rst undercut extending over said 
gate electrode, and a partial lower surface de?ning a second 
undercut extending over a word line. 

26. A semiconductor memory device, comprising: 
a semiconductor substrate having a gate electrode formed 

thereon with said gate electrode having an insulating 
layer formed thereon; 

a ?rst capacitive electrode layer having a ?rst portion 
formed on said insulating layer and a second portion 
having an edge portion spaced apart from said insu 
lating layer thereby exposing a partial lower surface of 
said ?rst capacitive electrode layer at said edge por 
tion; 

a dielectric Myer formed on said ?rst capacitive electrode 
layer, said dielectric layer wrapping around and under 
said edge portion and substantially along said partial 
lower surface of said ?rst capacitive electrode layer; 
and 

a second capacitive electrode layer formed on said dielec 
tric layer; said second capacitive layer wrapping 
around and under said edge portion, whereby said 
second capacitive electrode layer extends between said 
dielectric layer and said insulating Myer. 

27. A stacked capacitor as in cMim 26, wherein said ?rst 
portion of said ?rst capacitive electrode Myer is substan 
tially uniform in thickness. 

28. A stacked capacitor as in cMim 26, wherein said 
second portion of said ?rst capacitive electrode Myer is 
substantially uniform in thickness. 
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29. A stacked capacitor as in cMim 28, said ?rst portion 

having a greater thickness than said second portion. 
30. A stacked capacitor DRAM formed on a substrate 

comprising a plurality of memory cells on said substrate, 
each of said cells comprising a charge transfer transistor 
and a stacked capacitor, said stacked capacitor comprising. 

a Mminated insulating layer terminating in a side edge; 
a storage polysilicon layer for said capacitor including a 
?rst portion disposed on said insuMting Myer and a 
second portion extending beyond the side edge thereof 
said second portion extending to and overlying a gate 
of said charge transfer transistor; 

said polysilicon Myer terminating in a side edge, and 
including a conductive Myer separated from said poly 
silicon layer by a dielectric Myer; said conductive and 
dielectric Myers extending over an upper surface of 
said polysilicon Myer; along said side edge thereof, and 
beneath a section of said polysilicon Myer; an edge of 
said insuMting layer being disposed beneath and 
inwardly of said side edge of said polysilicon layer 
thereby providing a space between a bottom surface 
portion of said polysilicon Myer and a top surface 
portion of said insuMting Myer; and said space being 
?lled with the portions of said conductive and dielectric 
layers extending beneath said polysilicon layer 
whereby said conductive and dielectric Myers do not 
surround said storage polysilicon Myer: 

31. A stacked capacitor as in claim 30, said Mminated 
insuMting Myer comprising a plurality of Mminae. 

32. A stacked capacitor as in cMim 31, wherein said 
insuMting Myer comprises upper, center and lower lamina. 

33. A stacked capacitor as in cMim 32, wherein an 
insuMting material of said center Mmina is dr?‘erent than an 
insuMting material of said upper Mmina. ' 

34. A stacked capacitor as in claim 33, wherein said 
insuMting material of said center Mmina is nitride and said 
insuMting material of said upper Mmina is oxide. 

35. A stacked capacitor as in claim 34, wherein said 
insuMting material of said lower Mmina is oxide. 

36. A stacked capacitor as in cMim 32, further comprising 
a conductive member disposed beneath said polysilicon 
layer; and wherein said center Mmina of said insulating 
layer insuMted a portion of said conductive member extend 
ing beneath said polysilicon Myer from said conductive 
member. 

37. A stacked capacitor as in claim 30, wherein said 
space, between the bottom surface portion of said ?rst 
portion of said polysilicon layer and the top surface portion 
of said insuMting Myer; de?nes an undercut overlying a 
word line. 

38. A stacked capacitor as in claim 30, wherein said 
space, between the bottom surface portion of said second 
portion of said polysilicon layer and the top surface portion 
of said insuMting Myer; de?nes an undercut overlying the 
gate of said charge transfer transistor: 

39. A stacked capacitor as in claim 30, having at least one 

of 
said space between the bottom surface portion of said ?rst 

portion of said polysilicon layer and the top surface 
portion of said insuMting Myer, de?ning a first undercut 
overlying a word line, and , 

said space between the bottom surface portion of said 
second portion of said polysilicon layer and the top 
surface portion of said insulating Myer; de?ning a 
second undercut overlying the gate of said charge 
transfer transistor. 
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40. A stacked capacitor as in claim 30, having said space 41. A stacked capacitor as in claim 30, wherein said ?rst 
between the bottom surface portion of said ?rst portion of portion of said polysilicon layer is substantially uniform in 
said polysilicon layer and the top surface portion of said thickness. . 
insulating ‘aye’; d‘é?ning “?rst undercut overlying ‘1 word 42. A stacked capacitor as in claim 41, wherein said 
line, and 5 second portion of said polysilicon layer is substantially 

said space between the bottom surface portion of said uniform in thickness. 
second portion of said polysilicon layer and the top 43. A stacked capacitor as in claim 42, said ?rst portion 
surface portion of said insulating layer; de?ning a having a greater thickness than said second portion. 
second undercut overlying the gate of said charge 
transfer transistor. * * * * * 


