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(57) ABSTRACT 

In a semiconductor storage device, an access transistor, 
Which has a gate electrode and a pair of impurity diffusion 
layers, is formed at a device activation region de?ned by a 
device isolation structure of a semiconductor substrate. A 
?rst insulating ?lm, Which has a ?rst contact hole for 
exposing a portion of the surface of one of the pair of 
impurity diffusion layers, is formed over the access transis 
tor. A protective ?lm, Which has a second contact hole 
formed on the ?rst contact hole, is formed on the ?rst 
insulating ?lm. A second insulating ?lm is formed on the 
side Wall faces of the ?rst and second contact holes. A 
memory capacitor has a loWer electrode and an upper part 
electrode Which are opposed each other and are capacitive 
coupled through a dielectric ?lm. The loWer electrode is 
?lled inside the ?rst and second contact holes to be formed 
in an island-like shape on the ?rst insulating ?lm through the 
protective ?lm so as to be electrically connected With the one 
of the pair of impurity diffusion layers. Each of the ?rst and 
second contact holes has a diameter Which is made smaller 
by an existence of the second insulating ?lm than a mini 
mum dimension determined by an exposure limit in a 
photolithography. 
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SEMICONDUCTOR STORAGE DEVICE AND 
METHOD OF FABRICATING THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to-a semiconductor 
storage device and a method of fabricating thereof, and more 
particularly to a semiconductor storage device having a 
memory capacitor such as a DRAM, and a method of 
fabricating thereof. 

[0003] 2. Description of the Related Art 

[0004] In recent years, semiconductor devices have been 
getting more and more microminiaturiZed and highly inte 
grated. With this trend, resolution technique in the photoli 
thography has already advanced to almost its eXposure limit. 
Concerning mask alignment technique in the photolithog 
raphy, hoWever, much progress has not been made yet. 
Under such circumstances, indicated beloW are prior arts 
that disclose a semiconductor storage device Which is 
designed to embody the high integration and the micromin 
iaturiZation by using a microscopic contact hole, and a 
method of fabricating thereof. 

[0005] (1) JP-A-2-133924 

[0006] A silicon oXide ?lm, a PSG ?lm and a silicon 
nitride ?lm, Which have been formed one by one on a silicon 
substrate, are etched so as to form a contact hole. Then, a 
CVD silicon oXide ?lm is deposited on the silicon nitride 
?lm so that the contact hole is buried. After that, an 
anisotropic etching of the CVD silicon oXide ?lm is per 
formed With the silicon nitride ?lm as a stopper, thus 
forming a side Wall on the sides of the contact hole and 
silicon nitride ?lm. This makes it possible not only to 
decrease the diameter of the contact hole but also to elimi 
nate protuberances on the side Wall, thus alloWing planariZa 
tion of the surface to be accomplished. 

[0007] (2) JP-A-4-130722 

[0008] A ?rst interlayer ?lm, a second interlayer ?lm and 
a silicon nitride ?lm, Which have been formed one by one on 
a silicon substrate, are etched so as to form a taper-shaped 
bit contact hole. Then, a CVD oXide ?lm is deposited inside 
the bit contact hole and on the silicon nitride ?lm. After that, 
the CVD oXide ?lm on the silicon nitride ?lm is etched With 
the silicon nitride ?lm as a stopper, thereby forming a side 
Wall Which comprises the CVD oXide ?lm inside the bit 
contact hole. At this time, the silicon nitride ?lm is also 
etched. This makes it possible not only to decrease the 
diameter of the bit contact hole but also to prevent a reverse 
taper of the bit contact hole even if a ?lm of no good step 
coverage is employed. 

[0009] (3)JP-A-64-77170 
[0010] A gate oXide ?lm, a gate electrode, an interlayer 
insulating ?lm and a high melting point metal silicide ?lm 
are formed one by one on a p-type silicon substrate. The gate 
oXide ?lm, the interlayer insulating ?lm and the high melting 
point metal silicide ?lm are etched so as to form a contact 
hole that is in contact With the gate electrode. Then, the side 
of the gate electrode eXposed from the contact hole and the 
surface of the p-type silicon substrate eXposed from the 
contact hole are oXidiZed so as to form an oXide ?lm. A CVD 
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oXide ?lm is deposited on the high melting point metal 
silicide ?lm so that the contact hole is buried. After that, an 
anisotropic etching of the CVD oXide ?lm is performed by 
the time the surface of the high melting point metal silicide 
?lm is eXposed, thus leaving the CVD oXide ?lm only on the 
side Wall of the contact hole. After that, an interconnection 
is formed on the high melting point metal silicide ?lm so that 
the contact hole is buried. This makes it possible to form the 
interconnection self-consistently Without developing a 
short-circuit With the gate electrode, and at the same time the 
high melting point metal silicide ?lm, Which lies under the 
interconnection, enables the reliability to be enhanced. 

[0011] HoWever, in trying to make the DRAM micromin 
iaturiZed and highly integrated, the element the design rule 
of Which is the severest is a storage contact hole for 
connecting a loWer electrode (a storage node electrode) of 
the memory capacitor With a source (or a drain) of an access 
transistor. In particular, When forming a DRAM of COB 
(Capacitor Over Bitline) structure in Which a bit line is 
formed under the loWer electrode, it is required to form the 
storage contact hole in such a manner that there occur no 
short-circuits betWeen the bit line and the loWer electrode as 
Well as betWeen a Word line (a gate electrode) and the loWer 
electrode. 

SUMMARY OF THE INVENTION 

[0012] It is an object of the present invention to provide a 
semiconductor storage device that ensures enough align 
ment leeWay in the photolithography and embodies forma 
tion of a loWer electrode establishing no short-circuit With a 
Word line or a bit line, thereby making it possible to embody 
a high reliability of a memory capacitor, and a method of 
fabricating thereof. 

[0013] A ?rst semiconductor storage device according to 
the present invention comprises: a semiconductor substrate 
having a device activation region de?ned by a device 
isolation structure; an access transistor formed at the device 
activation region in the semiconductor substrate, and having 
a gate electrode and a pair of impurity diffusion layers; a ?rst 
insulating ?lm formed above the access transistor, and 
having a ?rst contact hole for exposing a portion of a surface 
of one of the pair of impurity diffusion layers; a protective 
?lm formed on the ?rst insulating ?lm, and having a second 
contact hole formed on the ?rst contact hole; a second 
insulating ?lm formed on side Wall faces of the ?rst and 
second contact holes; and a memory capacitor in Which a 
loWer electrode and an upper electrode are opposed to each 
other and capacitive-coupled through a dielectric ?lm, 
Wherein the loWer electrode of the memory capacitor is ?lled 
inside the ?rst and second contact holes to be formed in an 
island-like shape on the ?rst insulating ?lm through the 
protective ?lm so as to be electrically connected With the one 
of the pair of impurity diffusion layers. 

[0014] A second semiconductor storage device according 
to the present invention comprises: a semiconductor sub 
strate having a device activation region de?ned by a device 
isolation structure; an access transistor formed at the device 
activation region in the semiconductor substrate, and having 
a gate electrode and a pair of impurity diffusion layers; a ?rst 
insulating ?lm formed above the access transistor, and 
having a contact hole for exposing a portion of a surface of 
one of the pair of impurity diffusion layers; a second 
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insulating ?lm formed on a side Wall face of the contact hole 
in such a manner as to protrude from the contact hole; and 
a memory capacitor in Which a loWer electrode and an upper 
electrode are opposed to each other and capacitive-coupled 
through a dielectric ?lm, Wherein the loWer electrode of the 
memory capacitor is ?lled inside the contact hole through 
the second insulating ?lm to be formed in an island-like 
shape on the ?rst insulating ?lm so as to be electrically 
connected With the one of the pair of impurity diffusion 
layers. 
[0015] A third semiconductor storage device according to 
the present invention comprises: a semiconductor substrate 
having a device activation region de?ned by a device 
isolation structure; an access transistor formed at the device 
activation region in the semiconductor substrate, and having 
a gate electrode and a pair of impurity diffusion layers; an 
insulating ?lm formed above the access transistor, and 
having a ?rst contact hole for exposing a portion of a surface 
of one of the pair of impurity diffusion layers; a protective 
?lm formed on the insulating ?lm, and having a second 
contact hole formed on the ?rst contact hole; a conducting 
?lm formed on a side Wall face of the second contact hole 
in the protective ?lm; and a memory capacitor in Which a 
loWer electrode and an upper electrode are opposed to each 
other and capacitive-coupled through a dielectric ?lm, 
Wherein the loWer electrode of the memory capacitor is ?lled 
inside the ?rst and second contact holes to be formed in an 
island-like shape on the insulating ?lm through the protec 
tive ?lm so as to be electrically connected With the one of the 
pair of impurity diffusion layers. 

[0016] A ?rst method of fabricating a semiconductor stor 
age device according to the present invention is a method of 
fabricating a semiconductor storage device that comprises: a 
semiconductor substrate having a device activation region 
de?ned by a device isolation structure; an access transistor 
formed at the device activation region in the semiconductor 
substrate, and having a gate electrode and a pair of impurity 
diffusion layers; and a memory capacitor in Which a loWer 
electrode and an upper electrode are opposed to each other 
and capacitive-coupled through a dielectric ?lm, comprises; 
a ?rst step of forming a ?rst insulating ?lm above the access 
transistor; a second step of forming a protective ?lm on the 
?rst insulating ?lm; a third step of patterning the ?rst 
insulating ?lm and the protective ?lm by means of a 
photolithography so as to form ?rst and second contact holes 
for eXposing a portion of a surface of one of the pair of 
impurity diffusion layers in the ?rst insulating ?lm and in the 
protective ?lm, respectively; a fourth step of forming a 
second insulating ?lm in a uniform ?lm thickness or a 
homogeneous ?lm thickness on side Wall faces of the ?rst 
and second contact holes and on a surface of the protective 
?lm; a ?fth step of etching the second insulating ?lm With 
the protective ?lm as a stopper so as to leave the second 
insulating ?lm only on the side Wall faces of the ?rst and 
second contact holes; a siXth step of forming a conducting 
?lm on the protective ?lm so as to ?ll the ?rst and second 
contact holes; and a seventh step of patterning the conduct 
ing ?lm so as to form the loWer electrode of the memory 
capacitor in an island-like shape on the protective ?lm. 

[0017] A second method of fabricating a semiconductor 
storage device according to the present invention is a 
method of fabricating a semiconductor storage device that 
comprises: a semiconductor substrate having a device acti 
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vation region de?ned by a device isolation structure; an 
access transistor formed at the device activation region in 
the semiconductor substrate, and having a gate electrode and 
a pair of impurity diffusion layers; and a memory capacitor 
in Which a loWer electrode and an upper electrode are 
opposed to each other and capacitive-coupled through a 
dielectric ?lm, and comprises: a ?rst step of forming an 
insulating ?lm above the access transistor; a second step of 
forming a protective ?lm on the insulating ?lm; a third step 
of patterning the protective ?lm by means of a photolithog 
raphy so as to form a ?rst contact hole in the protective ?lm; 
a fourth step of forming a ?rst conducting ?lm inside the ?rst 
contact hole and on a surface of the protective ?lm; a ?fth 
step of etching the ?rst conducting ?lm With the protective 
?lm as a stopper so as to leave the ?rst conducting ?lm only 
on a side Wall face of the ?rst contact hole; a siXth step of 
etching the insulating ?lm With the protective ?lm as a mask, 
in Which the ?rst conducting ?lm is left on the side Wall face 
of the ?rst contact hole, so as to form a second contact hole 
for eXposing a portion of a surface of the one of the pair of 
impurity diffusion layers; a seventh step of forming a second 
conducting ?lm on the protective ?lm so as to ?ll the ?rst 
and second contact holes; and an eighth step of patterning 
the second conducting ?lm so as to form the loWer electrode 
of the memory capacitor in an island-like shape on the 
protective ?lm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIGS. 1A-1F are cross sectional vieWs shoWing, in 
processing order, a method of fabricating a DRAM of COB 
structure Which is a semiconductor storage device according 
to a ?rst embodiment of the present invention; 

[0019] FIGS. 2A-2F are cross sectional vieWs shoWing, in 
processing order, the method of fabricating the DRAM of 
COB structure Which is the semiconductor storage device 
according to the ?rst embodiment of the present invention; 

[0020] FIGS. 3A-3D are cross sectional vieWs shoWing, in 
processing order, the method of fabricating the DRAM of 
COB structure Which is the semiconductor storage device 
according to the ?rst embodiment of the present invention; 

[0021] FIGS. 4A-4F are cross sectional vieWs shoWing, in 
processing order, a method of fabricating the DRAM of 
COB structure Which is a semiconductor storage device 
according to a second embodiment of the present invention; 

[0022] FIGS. 5A-5D are cross sectional vieWs shoWing, in 
processing order, the method of fabricating the DRAM of 
COB structure Which is the semiconductor storage device 
according to the second embodiment of the present inven 
tion; 
[0023] FIGS. 6A-6D are cross sectional vieWs shoWing, in 
processing order, the method of fabricating the DRAM of 
COB structure Which is the semiconductor storage device 
according to the second embodiment of the present inven 
tion; 
[0024] FIGS. 7A-7H are cross sectional vieWs shoWing, in 
processing order, a method of fabricating a DRAM of CUB 
structure Which is a semiconductor storage device according 
to a third embodiment of the present invention; 

[0025] FIGS. 8A-8F are cross sectional vieWs shoWing, in 
processing order, the method of fabricating the DRAM of 
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CUB structure Which is the semiconductor storage device 
according to the third embodiment of the present invention; 

[0026] FIGS. 9A-9D are cross sectional vieWs showing, in 
processing order, the method of fabricating the DRAM of 
CUB structure Which is the semiconductor storage device 
according to the third embodiment of the present invention; 

[0027] FIGS. 10A-10H are cross sectional vieWs shoWing, 
in processing order, a method of fabricating a DRAM of 
COB structure Which is a semiconductor storage device 
according to a fourth embodiment of the present invention; 

[0028] FIGS. 11A-11F are cross sectional vieWs shoWing, 
in processing order, the method of fabricating the DRAM of 
COB structure Which is the semiconductor storage device 
according to the fourth embodiment of the present invention; 

[0029] FIGS. 12A and 12B are cross sectional vieWs 
shoWing a ?eld-shield device isolation structure of a DRAM 
Which is a semiconductor storage device according to 
another embodiment of the present invention; 

[0030] FIGS. 13A and 13B are cross sectional vieWs 
shoWing a DRAM of ?eld-shield device isolation structure 
Which is a semiconductor storage device according to 
another embodiment of the present invention; 

[0031] FIGS. 14A and 14B are cross sectional vieWs 
shoWing a trench type device isolation structure of a DRAM 
Which is a semiconductor storage device according to still 
another embodiment of the present invention; 

[0032] FIGS. 15A and 15B are cross sectional vieWs 
shoWing a DRAM of trench type device isolation structure 
Which is a semiconductor storage device according to still 
another embodiment of the present invention; and 

[0033] FIG. 16 is a plane vieW of the DRAM of COB 
structure Which is the semiconductor storage device accord 
ing to the ?rst embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] (First Embodiment) 
[0035] A DRAM of COB structure Which is a semicon 
ductor storage device according to a ?rst embodiment of the 
present invention, as shoWn in FIGS. 3C, 3D, comprises: a 
silicon semiconductor substrate 1 having a device activation 
region 2 (cf. FIGS. 1A and 1B) de?ned by a device isolation 
structure; an access transistor formed at the device activation 
region 2 in the semiconductor substrate 1, and having a gate 
electrode 5 and ?rst and second impurity diffusion layers 71 
and 72; a silicon oXide ?lm 11 (a ?rst insulating ?lm) formed 
above the access transistor, and having a ?rst contact hole 
for eXposing a portion of the surface of the ?rst impurity 
diffusion layer 71; a silicon nitride ?lm 12 (a protective ?lm) 
formed on the silicon oXide ?lm 11, and having a second 
contact hole formed on the ?rst contact hole; a side Wall 15 
(a second insulating ?lm) formed on the side Wall faces of 
the ?rst and second contact holes; and a memory capacitor 
in Which a storage node electrode 21 (a loWer electrode) and 
a cell plate electrode 23 (an upper electrode) are opposed to 
each other and capacitive-coupled through a dielectric ?lm 
22. Here, the storage node electrode 21 of the memory 
capacitor is ?lled inside the ?rst and second contact holes to 
be formed in an island-like shape on the silicon oXide ?lm 
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11 through the silicon nitride ?lm 12 so as to be electrically 
connected With the ?rst impurity diffusion layer 71. Each of 
the ?rst and second contact holes has the diameter Which is 
made smaller by the existence of the side Wall 15 than a 
minimum dimension determined by an eXposure limit in the 
photolithography. 

[0036] Next, the description Will be given beloW concern 
ing a method of fabricating this DRAM, referring to FIGS. 
1A-1F, 2A-2F and 3A-3D. Incidentally, FIGS. 1A, 1C, 1E, 
2A, 2C, 2E, 3A and 3C are cross sectional vieWs along a 
direction (A-A‘ line in FIG. 16) perpendicular to the gate 
electrode (a Word line), and FIGS. 1B, 1D, 1F, 2B, 2D, 2F, 
3B and 3D are cross sectional vieWs along a direction (B-B‘ 
line in FIG. 16) perpendicular to a bit line. 

[0037] The access transistor, as shoWn in FIG. 1A, is 
formed at the device activation region 2 in the p-type silicon 
semiconductor substrate 1, for eXample. Concretely, as 
shoWn in FIGS. 1A and 1B, a ?eld oXide ?lm 3 is formed 
by so-called a LOCOS method at a device isolation region 
on the semiconductor substrate 1. This makes the device 
activation region 2 de?ned. After that, a silicon oXide ?lm is 
formed by performing a thermal oXidiZing treatment for the 
surface of the semiconductor substrate 1 at the device 
activation region 2. Then, a polycrystal silicon ?lm doped 
With an n-type impurity (for eXample, phosphorus) is formed 
by the CVD method on the silicon oXide ?lm. After that, the 
silicon oXide ?lm and the polycrystal silicon ?lm are pat 
terned using the photolithography and the subsequent dry 
etching so as to leave the silicon oXide ?lm and the poly 
crystal silicon ?lm in an electrode-like shape at the device 
activation region 2, thereby forming a gate oXide ?lm 4 and 
the gate electrode 5 (a Word line). After that, the ?rst and 
second impurity diffusion layers 71 and 72, Which are to 
become a source/drain, are formed by performing, With the 
gate electrode 5 as a mask, ion implantation of an n-type 
impurity (for eXample, phosphorus) into the surface region 
of the semiconductor substrate 1 on the both sides of the gate 
electrode 5. Thereby, the access transistor having the gate 
electrode 5 and the pair of impurity diffusion layers 71 and 
72 is formed. 

[0038] Subsequently, as shoWn in FIGS. 1C and 1D, a 
silicon oXide ?lm is deposited by the CVD method over the 
semiconductor substrate 1 including the ?eld oXide ?lm 3, 
thereby forming an interlayer insulating ?lm 8. TWo bit lines 
(?rst and second bit lines 61 and 62) are patterned on the 
interlayer insulating ?lm 8 so that they intersect the gate 
electrode 5 at about right angles (cf. FIG. 16). Incidentally, 
the ?rst bit line 61 connected With the second impurity 
diffusion layer 72 (a drain). The silicon oXide ?lm 11 about 
100 nm thick is deposited on the interlayer insulating ?lm 8 
so that the ?rst and second bit lines 61 and 62 are buried. 
Then, the silicon nitride ?lm 12 about 10 nm to 50 nm thick 
is deposited on the silicon oXide ?lm 11. 

[0039] Subsequently, as shoWn in FIGS. 1E and 1F, after 
a resist mask 9 is formed on the silicon nitride ?lm 12 by the 
photolithography, a dry etching of the silicon nitride ?lm 12, 
the silicon oXide ?lm 11 and the interlayer insulating ?lm 8 
is performed. As a result, a storage contact hole 13 for 
eXposing a portion of the surface of the ?rst impurity 
diffusion layer 71 (a source) is formed. The dry etching is 
carried out under the folloWing conditions: using a parallel 
?at board type RIE apparatus; gas ?oW quantity of CHF3=20 
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ccm; gas ?oW quantity of CF4=10 ccm; gas ?oW quantity of 
Ar=200 ccm; fed RF poWer=800 W; pressure=27 Pa; and the 
selection ratio of the silicon nitride ?lm to the silicon oxide 
?lme=2. The storage contact hole 13 is about 500 nm to 
1200 nm deep and about 200 nm to 400 nm (a minimum 
dimension based on the design rule) in diameter. In some 
cases, on the side Wall face of the storage contact hole 13, 
there is exposed the side face of the gate electrode 5 as 
shoWn in FIG. 1E, or there are exposed the side faces of the 
?rst and second bit lines 61 and 62 as shoWn in FIG. 1F. 

[0040] Subsequently, after the resist mask 9 is eliminated 
by an ashing, a silicon oxide ?lm 14 about 100 nm to 200 
nm thick, as shoWn in FIGS. 2A and 2B, is conformally 
deposited over the silicon nitride ?lm 12 including the inner 
surface of the storage contact hole 13. An anisotropic 
etching of the silicon oxide ?lm 14 is performed With the 
silicon nitride ?lm 12 as a stopper. As a result, the silicon 
oxide ?lm 14 is left only on the side Wall face of the storage 
contact hole 13, so that the side Wall 15 the ?lm thickness 
of Which is about 70 nm to 180 nm is formed as shoWn in 
FIGS. 2C and 2D. Consequently, even if the side face of the 
gate electrode 5 or the side faces of the ?rst and second bit 
lines 61 and 62 are exposed at the time of forming the storage 
contact hole 13 (cf. FIGS. 1E and 1F), the exposed areas are 
completely covered by the side Wall 15. This makes it 
possible to prevent a short-circuit betWeen the gate electrode 
5 and a storage node electrode 21 (described later) accom 
panied by the microminiaturiZation of memory cells in the 
DRAM, or a short-circuit betWeen the ?rst and second bit 
lines 61 and 62 and the storage node electrode 21. Addition 
ally, the anisotropic etching of the silicon oxide ?lm 14 is 
performed under the folloWing conditions: using the parallel 
?at board type RIE apparatus; gas ?oW quantity of CHF3=20 
ccm; gas ?oW quantity of CF4=10 ccm; gas ?oW quantity of 
Ar=200 ccm; gas ?oW quantity of COe=800 ccm; gas ?oW 
quantity of C4F8=20 ccm; fed RF poWer=800 W; pressure= 
27 Pa; and selection ratio of the silicon nitride ?lm to the 
silicon oxide ?lme=10. 

[0041] Subsequently, as shoWn in FIGS. 2E and 2F, a 
polycrystal silicon ?lm 16, Which is doped With an n-type 
impurity (for example, phosphorus) and about 100 nm thick, 
is deposited by the CVD method on the silicon nitride ?lm 
12 so that the storage contact hole 13 is ?lled. A photoli 
thography for the polycrystal silicon ?lm 16 and a subse 
quent dry etching thereof are performed With the silicon 
nitride ?lm 12 as a stopper, thereby, as shoWn in FIGS. 3A 
and 3B, accomplishing patterning of the polycrystal silicon 
?lm 16 into a predetermined electrode-like shape. As a 
result, the island-like shaped storage node electrode 21 that 
is connected through the storage contact hole 13 With the 
?rst impurity diffusion layer 71 functioning as a source is 
formed on the silicon nitride ?lm 12. 

[0042] Subsequently, after a resist mask employed for the 
patterning is eliminated by an ashing, a silicon oxide ?lm, a 
silicon nitride ?lm and a silicon oxide ?lm are formed one 
by one in such a manner as to cover the storage node 
electrode 21, thereby forming, as shoWn in FIGS. 3C and 
3D, a dielectric ?lm 22 comprising an ONO ?lm in such a 
manner as to cover the surface of the storage node electrode 
21. Apolycrystal silicon ?lm is formed on the dielectric ?lm 
22, thereby forming the cell plate electrode 23 opposed to 
the storage node electrode 21 through the dielectric ?lm 22. 
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This forms the memory capacitor that comprises the storage 
node electrode 21, the dielectric ?lm 22 and the cell plate 
electrode 23. 

[0043] Subsequently, the DRAM is formed through a step 
of forming interlayer insulating ?lms, a step of forming vias, 
a step of forming interconnections and a step of forming a 
peripheral circuit unit in the memory cell unit, although the 
accompanying draWings are omitted. 

[0044] As described above, in the present embodiment, the 
side Wall 15 is formed in such a manner as to cover the side 
Wall face of the storage contact hole 13 having the diameter 
of minimum dimension. This makes it possible to make the 
substantial diameter of the storage contact hole 13 smaller 
than a minimum dimension determined by the exposure 
limit. Also, When forming the side Wall 15, the silicon nitride 
?lm 12, Which is to become a protective ?lm, is formed on 
the silicon oxide ?lm 11, and the anisotropic etching of the 
silicon oxide ?lm 14 is performed With the silicon nitride 
?lm 12 as a stopper. This makes it possible to prevent the 
silicon oxide ?lm 11 from being in?uenced by this aniso 
tropic etching. Also, concerning the etching of the silicon 
oxide ?lm 14 for Which a high selectivity betWeen the silicon 
nitride ?lm and the silicon oxide ?lm is required, the etching 
quantity needed is determined not by depth of the storage 
contact hole 13 but by the thickness of the silicon oxide ?lm 
14. This alloWs the etching to be performed under an etching 
condition that the selection ratio is equal to about 5. As a 
result, it becomes possible to ensure suf?cient insulation 
betWeen the storage node electrode 21 and the gate electrode 
5, and sufficient insulation betWeen the storage node elec 
trode 21 and the ?rst and second bit lines 61 and 62. 

[0045] Accordingly, the present embodiment alloWs 
enough alignment leeWay to be ensured in the photolithog 
raphy, thus making it possible to embody formation of the 
storage node electrode 21 Which establishes no short-circuit 
With the gate electrode 5 (a Word line) or the ?rst and second 
bit lines 61 and 62. This further makes it possible to respond 
to the microminiaturiZation and the high integration of 
semiconductor devices as Well as to embody a high reliabil 
ity of the memory capacitor. 

[0046] (Second Embodiment) 
[0047] A semiconductor storage device according to a 
second embodiment of the present invention differs from the 
above-described DRAM according to the ?rst embodiment 
in that a protective ?lm is also used as a storage node 
electrode in the memory capacitor by employing a polycrys 
tal silicon ?lm as the protective ?lm. As a result, in a DRAM 
according to the present embodiment, a side Wall 115 (a 
second insulating ?lm), as shoWn in FIGS. 6C and 6D, is 
formed on a side Wall face of a contact hole in a silicon oxide 
?lm 111 (a ?rst insulating ?lm) in such a manner as to 
protrude from the contact hole toWard a storage node 
electrode 121. 

[0048] Next, the description Will be given beloW concern 
ing a method of fabricating this DRAM, referring to FIGS. 
4A-4F, 5A-5D and 6A-6D. Incidentally, FIGS. 4A, 4C, 4E, 
5A, 5C, 6A and 6C are cross sectional vieWs along a 
direction perpendicular to the gate electrode (a Word line), 
and FIGS. 4B, 4D, 4F, 5B, 5D, 6B and 6D are cross 
sectional vieWs along a direction perpendicular to a bit line. 

[0049] As is the case With the steps shoWn in FIGS. 1A-1D 
in the method of fabricating the DRAM according to the ?rst 














