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(57) ABSTRACT 

A semiconductor memory includes plural loWer electrodes 
formed on a semiconductor substrate; a capacitor dielectric 
?lm of an insulating metal oxide continuously formed over 
the plural loWer electrodes; plural upper electrodes formed 
on the capacitor dielectric ?lm in positions respectively 
corresponding to the plural loWer electrodes; and plural 
transistors formed on the semiconductor substrate. The 
plural loWer electrodes are respectively connected With 
source regions of the plural transistors. 
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SEMICONDUCTOR MEMORY 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a semiconductor 
memory using an insulating metal oxide as a capacitor 
dielectric ?lm. 

[0002] A conventional semiconductor memory Will noW 
be described With reference to FIG. 6. 

[0003] As shoWn in FIG. 6, a source region 32, a drain 
region 33 and a gate portion of a transfer gate having a 
function as a transistor of a memory cell are formed on a 

silicon substrate 31, and the gate portion includes a gate 
electrode 34 serving as a Word line and an insulating ?lm 
34R covering the gate electrode 34. The drain region 33 is 
connected With a bit line 35. 

[0004] Transistors each including the source region 32, the 
drain region 33, the gate electrode 34 and the like are 
disposed on the silicon substrate 31 in the form of an array 
so as to constitute a memory cell array, but the memory cell 
array is omitted in FIG. 6. 

[0005] On the transistor, a ?rst insulating layer 36 is 
formed, and the top surface of the ?rst insulating layer 36 is 
?attened. In the ?rst insulating layer 36, a contact hole 37 
connected With the source region 32 is formed, and a 
conductive plug 38 is buried in the contact hole 37. 

[0006] On the plug 38, a loWer electrode 39 and a capaci 
tive insulting ?lm 40 of an insulating metal oXide processed 
by dry etching are formed, and on the side surfaces of the 
loWer electrode 39 and the capacitor dielectric ?lm 40, side 
Walls 41 are formed. On the capacitor dielectric ?lm 40, an 
upper electrode 42 is formed. The loWer electrode 39, the 
capacitor dielectric ?lm 40 and the upper electrode 42 
together form a capacitor. 

[0007] A second insulating layer 43 is formed so as to 
cover the capacitor. In the second insulating layer 43, a 
contact hole 44 reaching the upper electrode 42 is formed, 
and in the contact hole 44, a conductive metal Wire 45 is 
formed. 

[0008] In this conventional semiconductor memory, in 
forming the capacitor dielectric ?lm 40 through the dry 
etching, strain derived from ion collision is caused in the 
crystal structure of the processed area of the capacitor 
dielectric ?lm 40. As the capacitor has a ?ner structure, this 
strain more harmfully affects the electrical characteristic. As 
a result, the breakdoWn voltage of the capacitor is loWered. 

SUMMARY OF THE INVENTION 

[0009] An object of the invention is providing a semicon 
ductor memory including a capacitor With a high breakdoWn 
voltage and fabricated Without conducting dry etching on a 
capacitor dielectric ?lm. 

[0010] In order to achieve the object, the ?rst semicon 
ductor memory of this invention comprises plural loWer 
electrodes formed on a semiconductor substrate; a capacitor 
dielectric ?lm of an insulating metal oXide continuously 
formed over the plural loWer electrodes; plural upper elec 
trodes formed on the capacitor dielectric ?lm in positions 
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respectively corresponding to the plural loWer electrodes; 
and plural transistors formed on the semiconductor sub 
strate, Wherein the plural loWer electrodes are respectively 
connected With source regions of the plural transistors. 

[0011] The second semiconductor memory of this inven 
tion comprises plural loWer electrodes formed on a semi 
conductor substrate; a capacitor dielectric ?lm of an insu 
lating metal oXide continuously formed over the plural loWer 
electrodes; an upper electrode formed over the capacitor 
dielectric ?lm; and plural transistors formed on the semi 
conductor substrate, Wherein the plural loWer electrodes are 
respectively connected With source regions of the plural 
transistors. 

[0012] In the ?rst or second semiconductor memory, the 
capacitor dielectric ?lm is formed continuously over the 
plural loWer electrodes, and hence, there is no need to 
conduct dry etching for patterning the capacitor dielectric 
?lm. Accordingly, strain can be prevented from being caused 
in the crystal structure over the entire capacitor dielectric 
?lm, resulting in improving the breakdoWn voltage of the 
capacitor. 

[0013] In the ?rst or second semiconductor memory, an 
outer edge of the capacitor dielectric ?lm is preferably 
positioned in an outside portion aWay, by 1 pm or more, 
from an outer edge of an outermost loWer electrode among 
the plural loWer electrodes. 

[0014] In the ?rst or second semiconductor memory, each 
of the upper electrodes is preferably made from a platinum 
?lm or a laminating ?lm including a platinum ?lm and an 
iridium oXide ?lm. 

[0015] In the ?rst or second semiconductor memory, the 
capacitor dielectric ?lm is preferably made of a bismuth 
layer shaped perovskite ferroelectric, strontium barium 
titanate or tantalum pentaoXide. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a sectional vieW of a main part of a 
semiconductor memory according to Embodiment 1 of the 
invention; 

[0017] FIG. 2 is a characteristic diagram for shoWing the 
relationship betWeen a breakdoWn voltage of a capacitor 
disposed in the outermost portion in the semiconductor 
memory of Embodiment 1 and a distance t betWeen the edge 
of a loWer electrode and the edge of a capacitor insulating 
?lm in this capacitor; 

[0018] FIG. 3 is a sectional vieW of a main part of a 
semiconductor memory according to a modi?cation of 
Embodiment 1; 

[0019] FIG. 4 is a sectional vieW of a main part of a 
semiconductor memory according to Embodiment 2 of the 
invention; 

[0020] FIG. 5 is a sectional vieW of a main part of a 
semiconductor memory according to a modi?cation of 
Embodiment 2; and 

[0021] FIG. 6 is a sectional vieW of a part of a conven 
tional semiconductor memory. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] Embodiment 1 

[0023] A semiconductor memory according to Embodi 
ment 1 of the invention Will noW be described With reference 
to FIG. 1. 

[0024] As shoWn in FIG. 1, a source region 2, a drain 
region 3 and a gate portion of a transfer gate having a 
function as a transistor of a memory cell are formed on a 

silicon substrate 1, and the gate portion includes a gate 
electrode 4 serving as a Word line and an insulating ?lm 4R 
covering the gate electrode 4. The drain region 3 is con 
nected With a bit line 5. 

[0025] Transistors each including the source region 2, the 
drain region 3, the gate electrode 4 and the like are disposed 
on the silicon substrate 1 in the form of an array so as to 
constitute a memory cell array, but the memory cell array is 
omitted in FIG. 1. 

[0026] On the transistor, a ?rst insulating layer 6 is 
formed, and the top surface of the ?rst insulating layer 6 is 
?attened. In the ?rst insulating layer 6, a contact hole 7 
connected With the source region 2 is formed, and a con 
ductive plug 8 is buried in the contact hole 7. 

[0027] On the plugs 8 of the transistors, plural loWer 
electrodes 9 are respectively formed, and on the plural loWer 
electrodes 9, a capacitor dielectric ?lm 10 of an insulating 
metal oXide is continuously formed. Upper electrodes 11 are 
formed on the capacitor dielectric ?lm 10 in positions 
respectively corresponding to the loWer electrodes 9. The 
loWer electrode 9, the capacitor dielectric ?lm 10 and the 
upper electrode 11 together form a capacitor. 

[0028] A second insulating layer 12 is formed so as to 
cover the capacitor. In the second insulating layer 12, a 
contact hole 13 reaching the upper electrode 11 is formed, 
and a conductive metal Wire 14 is formed in the contact hole 
13. 

[0029] In the semiconductor memory of this embodiment, 
since the capacitor dielectric ?lm 10 is continuously formed 
over the plural loWer electrodes 9, there is no need to 
conduct dry etching in order to pattern the capacitor dielec 
tric ?lm 10 into the shape corresponding to each loWer 
electrode 9. Accordingly, strain derived from ion collision 
can be prevented from being caused in the crystal structure 
over the entire capacitor dielectric ?lm 10, resulting in 
improving the breakdoWn voltage of the capacitor. 

[0030] In Embodiment 1, When the upper electrode 11 is 
made from a platinum ?lm or a laminating ?lm including a 
platinum ?lm and an iridium oXide ?lm, the resultant 
capacitor can attain a better characteristic. 

[0031] While the breakdoWn voltage of the capacitor is 15 
V in the conventional semiconductor memory, capacitors 
excluding those disposed in the outermost portion in the 
semiconductor memory of Embodiment 1 attain an 
improved breakdown voltage of 35 V. 

[0032] FIG. 2 shoWs the relationship betWeen the break 
doWn voltage of a capacitor disposed in the outermost 
portion and a distance t (see FIG. 1) betWeen the edge of the 
loWer electrode 9 and the edge of the capacitor dielectric 
?lm 10 in this capacitor. As is understood from FIG. 2, When 
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the distance t is 1 pm or more, the capacitor disposed in the 
outermost portion can attain a breakdoWn voltage of 35 V 
similarly to the other capacitors. 

[0033] In fabricating a nonvolatile semiconductor 
memory, the insulating metal oXide included in the capacitor 
dielectric ?lm 10 is preferably a bismuth layer shaped 
perovskite ferroelectric. The bismuth layer shaped perovs 
kite ferroelectric is excellent in charge retention perfor 
mance and polariZation inversion characteristic. 

[0034] Alternatively, in fabricating a volatile semiconduc 
tor memory, the insulating metal oXide included in the 
capacitor dielectric ?lm 10 is preferably strontium barium 
titanate or tantalum pentaoXide. Strontium barium titanate 
and tantalum pentaoXide have a dielectric constant of 400 
and 25, respectively, Which are much larger than that of an 
insulating ?lm of silicon nitride or silicon oXide. Accord 
ingly, a dynamic RAM in the Gbit class can be easily 
realiZed by using these materials. 

[0035] Modi?cation of Embodiment 1 

[0036] A semiconductor memory according to a modi? 
cation of Embodiment 1 Will noW be described With refer 
ence to FIG. 3. In the modi?cation of FIG. 3, like reference 
numerals are used to refer to like elements shoWn in FIG. 1, 
and the description is omitted. 

[0037] As a characteristic of the semiconductor memory 
according to the modi?cation of Embodiment 1, as is shoWn 
in FIG. 3, an upper electrode 11 is formed over an entire 
capacitor dielectric ?lm 10, and one contact hole 13 and one 
metal Wire 14 are formed. 

[0038] Embodiment 2 

[0039] A semiconductor memory according to Embodi 
ment 2 of the invention Will noW be described With reference 
to FIG. 4. 

[0040] In Embodiment 2 of FIG. 4, like reference numer 
als are used to refer to like elements used in Embodiment 1 
of FIG. 1, and the description is omitted. 

[0041] As a characteristic of the semiconductor memory 
of Embodiment 2, an insulating ?lm 15 having the same 
thickness as a loWer electrode 9 is formed betWeen the 
adjacent loWer electrodes 9. 

[0042] In the semiconductor memory of Embodiment 2, 
since the upper surface of the loWer electrode 9 and the 
upper surface of the insulating ?lm 15 are disposed on the 
same plane, a ?at capacitor dielectric ?lm 10 can be formed 
by a simple ?lm forming method such as a spin-on method 
Without using a complicated method such as CVD. Thus, the 
electric characteristic of the capacitor can be improved. 

[0043] Modi?cation of Embodiment 2 

[0044] A semiconductor memory according to a modi? 
cation of Embodiment 2 Will noW be described With refer 
ence to FIG. 5. In the modi?cation of FIG. 5, like reference 
numerals are used to refer to like elements used in Embodi 
ment 1 of FIG. 1, and the description is omitted. 

[0045] As a characteristic of the semiconductor memory 
according to the modi?cation of Embodiment 2, as is shoWn 
in FIG. 5, an upper electrode 11 is formed over an entire 
capacitor dielectric ?lm 10, and one contact hole 13 and one 
metal Wire 14 are formed. 
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What is claimed is: 
1. A semiconductor memory comprising: 

plural loWer electrodes formed on a semiconductor sub 

strate; 

a capacitor dielectric ?lm of an insulating metal oXide 
continuously formed over said plural loWer electrodes; 

plural upper electrodes formed on said capacitor dielectric 
?lm in positions respectively corresponding to said 
plural loWer electrodes; and 

plural transistors formed on said semiconductor substrate, 
Wherein said plural loWer electrodes are respectively 
connected With source regions of said plural transistors. 

2. The semiconductor memory of claim 1, Wherein an 
outer edge of said capacitor dielectric ?lm is positioned in an 
outside portion aWay, by 1 pm or more, from an outer edge 
of an outermost loWer electrode among said plural loWer 
electrodes. 

3. The semiconductor memory of claim 1, Wherein each 
of said upper electrodes is made from a platinum ?lm or a 
laminating ?lm including a platinum ?lm and an iridium 
oXide ?lm. 

4. The semiconductor memory of claim 1, Wherein said 
capacitor dielectric ?lm is made of a bismuth layer shaped 
perovskite ferroelectric, strontium barium titanate or tanta 
lum pentaoXide. 
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5. A semiconductor memory comprising: 

plural loWer electrodes formed on a semiconductor sub 

strate; 

a capacitor dielectric ?lm of an insulating metal oXide 
continuously formed over said plural loWer electrodes; 

an upper electrode formed over said capacitor dielectric 
?lm; and 

plural transistors formed on said semiconductor substrate, 
Wherein said plural loWer electrodes are respectively 
connected With source regions of said plural transistors. 

6. The semiconductor memory of claim 5, Wherein an 
outer edge of said capacitor dielectric ?lm is positioned in an 
outside portion aWay, by 1 pm or more, from an outer edge 
of an outermost loWer electrode among said plural loWer 
electrodes. 

7. The semiconductor memory of claim 5, Wherein said 
upper electrode is made from a platinum ?lm or a laminating 
?lm including a platinum ?lm and an iridium oXide ?lm. 

8. The semiconductor memory of claim 5, Wherein said 
capacitor dielectric ?lm is made of a bismuth layer shaped 
perovskite ferroelectric, strontium barium titanate or tanta 
lum pentaoXide. 


