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(57) ABSTRACT 

A semiconductor memory device, comprising: a semicon 
ductor layer including a cell region and a peripheral region; 
a ?rst insulating layer formed over a loWer surface of the 
semiconductor layer and having ?rst and second contact 
holes exposing the cell region and the peripheral region, 
respectively; ?rst isolation layers formed in the semicon 
ductor layer of the cell region; second isolation layers 
formed in the semiconductor layer of the peripheral region 
to de?ne a device formation region in the peripheral region; 
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a pair of trench layers formed to a de?ne a device formation 
region in the semiconductor layer of the cell region and 
formed in the semiconductor layer betWeen the ?rst isolation 
layers to be spaced from the loWer surface of the semicon 
ductor layer; a cell transistor formed in the device formation 
region betWeen the trench layers in the cell region, the cell 
transistor including a ?rst gate having a ?rst gate oxide 
formed over an upper surface of the semiconductor layer in 
the device formation region of the cell region, ?rst source 
and drain regions formed in the device formation region of 
the cell region at the both sides of the ?rst gate and a channel 
region de?ned in the device formation region betWeen the 
?rst source and drain regions; a driving transistor formed in 
the device formation region of the peripheral region, the 
driving transistor including a second gate having a second 
gate oxide formed over an upper surface of the semicon 
ductor layer in the device formation region of the peripheral 
region, second source and drain regions formed in the device 
formation region of the peripheral region at the both sides of 
the second gate, and a channel region de?ned in the device 
formation region betWeen the second source and drain 
regions; impurity regions for Well pick-up formed in the 
upper surface of the semiconductor layer adjacent to the cell 
transistor; a capacitor formed over the ?rst insulating layer 
in the cell region, the capacitor including a storage node 
formed over the ?rst insulating layer to be contacted With the 
?rst source region of the cell transistor through the ?rst 
contact hole and a dielectric ?lm and a plate node formed 
over the storage node; a dummy pattern formed over the ?rst 
insulating layer in the peripheral region, the dummy pattern 
including a ?rst doped polysilicon layer, a second insulating 
layer and a second doped polysilicon layer, the ?rst doped 
polysilicon being contacted With the channel region of the 
driving transistor through the second contact hole; a third 
contact hole formed in the semiconductor layer and the ?rst 
insulating layer in the peripheral region; a conduction layer 
formed Within the third contact hole to be contacted With the 
?rst doped polysilicon layer; a third insulating layer formed 
over the plate node of the capacitor in the cell region and 
over the second doped polysilicon layer in the peripheral 
region; and a base substrate bonded on the third insulating 
layer. 

A 

' Peripheral region 

PM 



Patent Application Publication 

FIG. 1 (PRIOR ART) 

Jan. 24, 2002 

2 
“7% 

Sheet 1 0f 6 

'3 
US 2002/0008253 A1 

‘III 

2 



Patent Application Publication Jan. 24, 2002 Sheet 2 0f 6 US 2002/0008253 A1 

3 

g @ 

@@ 



Patent Application Publication Jan. 24, 2002 Sheet 3 0f 6 US 2002/0008253 A1 



blication Jan. 24, 2002 Sheet 4 0f 6 US 2002/0008253 A1 

Tlul?o?uou ?anonmiomxilulll?owwmn 2001i 
cm: 

: 

a .M. @ ‘w. 
a “A \\\\\\W ////// 

.3) 

MU%//////////////////Z % _\ mud; 





Patent Application Publication Jan. 24, 2002 Sheet 6 0f 6 US 2002/0008253 A1 

mZ/ ////ZL 47/ /?é a 
\\\\\\\§ \\ “a i y b 

n“ \l 2 3M4: \ _ 

\ N? \ / Ag 

/ J 

p3 ?n v Ham 3 SN v E 

nwm wmm mm 

\ \ nod mobv wmgurm 



US 2002/0008253 A1 

SEMICONDUCTOR MEMORY DEVICE AND 
METHOD FOR FABRICATING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a semiconductor memory 
device using a silicon-on-insulator (SOI) device, and more 
particularly to a semiconductor memory device capable of 
reducing the topology betWeen a cell region and a peripheral 
region and preventing ?oating body effect. 

[0002] The high integration of semiconductor devices 
such as DRAMs goes With reduction of a cell siZe and in this 
case, it is indispensable to increase the height of a capacitor 
so as to assure a desired capacitance. The capacitance is 
inversely proportional to the distance betWeen capacitor 
electrodes Which are a storage node and a plate node and 
proportional to a dimension of the capacitor electrode and a 
dielectric constant of a dielectric ?lm. Therefore, reduction 
of the cell dimension causes the dimension of the capacitor 
electrode and so as to compensate this, it should be increase 
the height of the capacitor electrode. HoWever, because the 
capacitor is formed only in a cell region, if the height of the 
capacitor is increased, the topoloy betWeen the cell region 
and a peripheral region is largely increased. Accordingly, it 
is very dif?cult to form contact holes in the peripheral region 
in the folloWing formation of metal interconnections. 

[0003] On demand for a semiconductor memory device 
With high performance and loW poWer, various studies on the 
semiconductor memory device and circuit have been 
progresses. In a device aspect, the semiconductor integration 
technology using a single crystal substrate being comprised 
of bulk Si is at the limit. Instead of the bulk silicon substrate, 
the semiconductor integration technology using the silicon 
on insulator (SOI) Wafer is remarked, Which includes a base 
substrate for supporting means, a buried oXide for bonding 
medium and a semiconductor layer for providing a device 
formation region in stack. It is because the devices fabri 
cated in the SOI Wafer have advantages of high performance 
due to reduction of capacitance, loW driving voltage due to 
reduction of a threshold voltage and reduction in latch-up 
due to complete isolation, as compared With conventional 
devices fabricated in the silicon substrate. 

[0004] As shoWn in FIG. 1, a body of a transistor 10 
including a channel region 3a is ?oated from a base substrate 
1 and holes generated by impact ioniZation in the transistor 
operation do not go out of the channel region 3a but remain 
in the channel region 3a. Because the SOI devices cause the 
?oating body effect such as Kink phenomenon that the peak 
of the drain current in the transistor 10 rapidly rises, they do 
not utiliZe in general despite the above advantage. Accord 
ingly, the memory device fabricated in the SOI Wafer has an 
undesired characteristic in the circuit aspect, it is applicable 
to fabricate the semiconductor memory device With high 
performance and loW poWer. 

[0005] In FIG. 1, the reference numeral 2 designates a 
buried oXide, 3 a semiconductor layer, 4 an isolation ?lm, 5 
a gate oXide, a gate and 7 source/drain region, respectively. 

[0006] Therefore, so as to fabricate the memory device 
With high performance and loW poWer using the SOI Wafer, 
it should solve the problem due to topology betWeen the cell 
region and the peripheral region and the problem due to the 
?oating body effect. 
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SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide a 
semiconductor memory device With high performance and 
loW poWer and a method for fabricating the same. 

[0008] According to an aspect of the present invention, 
there is provided to a semiconductor memory device, com 
prising: a semiconductor layer including a cell region and a 
peripheral region; a ?rst insulating layer formed over a 
loWer surface of the semiconductor layer and having ?rst 
and second contact holes eXposing the semiconductor layer 
in the cell region and the semiconductor layer in the periph 
eral region, respectively; ?rst isolation layers formed in the 
semiconductor layer of the cell region; second isolation 
layers formed in the semiconductor layer of the peripheral 
region to de?ne a device formation region in the peripheral 
region; a pair of trench layers formed to de?ne a device 
formation region in the semiconductor layer of the cell 
region and formed in the semiconductor layer betWeen the 
?rst isolation layers to be spaced from the loWer surface of 
the semiconductor layer; a cell transistor formed in the 
device formation region betWeen the trench layers in the cell 
region, the cell transistor including a ?rst gate having a ?rst 
gate oXide formed over an upper surface of the semicon 
ductor layer in the device formation region, ?rst source and 
drain regions formed in the device formation region of the 
cell region at the both sides of the ?rst gate and a channel 
region de?ned in the device formation region betWeen the 
?rst source and drain regions; a driving transistor formed in 
the device formation region of the peripheral region, the 
driving transistor including a second gate having a second 
gate oXide formed over an upper surface of the semicon 
ductor layer in the device formation region of the peripheral 
region, second source and drain regions formed in the device 
formation region of the peripheral region at the both sides of 
the second gate, and a channel region de?ned in the device 
formation region betWeen the second source and drain 
regions; impurity regions for Well pick-up formed in the 
upper surface of the semiconductor layer adjacent to the cell 
transistor; a capacitor formed over the ?rst insulating layer 
in the cell region, the capacitor including a storage node 
formed over the ?rst insulating layer to be contacted With the 
?rst source region of the cell transistor through the ?rst 
contact hole and a dielectric ?lm and a plate node formed 
over the storage node; a dummy pattern formed over the ?rst 
insulating layer in the peripheral region, the dummy pattern 
including a ?rst doped polysilicon layer, a second insulating 
layer and a second doped polysilcion layer formed over the 
?rst insulating layer of the peripheral region, the ?rst doped 
polysilicon being contacted With the channel region of the 
driving transistor through the second contact hole; a third 
contact hole formed in the semiconductor layer and the ?rst 
insulating layer in the peripheral region; a conduction layer 
formed Within the third contact hole to be contacted With the 
?rst doped polysilicon layer of the dummy pattern; a third 
insulating layer formed over the plate node of the capacitor 
in the cell region and over the second doped polysilicon 
layer of the dummy pattern in the peripheral region; and a 
base substrate bonded on the third insulating layer. 

[0009] There is also provided to a method for fabricating 
a semiconductor memory device, comprising the steps of: 
preparing a silicon substrate including a cell region and a 
peripheral region; in one surface of silicon substrate, form 
ing ?rst isolation layers in the cell region and second 
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isolation layers in the peripheral region; forming a ?rst 
insulating layer having ?rst and second contact holes over 
the one surface of the silicon substrate including the ?rst and 
second isolation layers; forming a ?rst doped polysilicon 
layer over the ?rst insulating layer to be buried With the ?rst 
and second contact holes; patterning the ?rst doped poly 
silicon layer to form a storage node of a capacitor in the cell 
region, the doped polysilicon layer remaining in the periph 
eral region as it is; forming a second insulating layer and a 
second doped polysilicon layer in turn over the ?rst insu 
lating layer including the storage node in the cell region and 
over the ?rst doped polysilicon layer in the peripheral 
region; patterning the second insulating layer and the second 
doped polysilicon layer to form a dielectric ?lm and a plate 
node of the capacitor, the second insulating layer and the 
second doped polysilicon layer remaining in the peripheral 
region as it is; forming a third insulating layer over the ?rst 
insulating layer including the capacitor in the cell region and 
over the second doped polysilcion layer in the peripheral 
region; boding a base substrate on the third insulating layer; 
polishing another surface of the silicon substrate to form 
semiconductor layers in the cell region and the peripheral 
region, respectively, until the ?rst and second isolation 
layers are eXposed; forming a pair of trench layers in the 
semiconductor layer in the cell region to be spaced from the 
?rst insulating layer; forming a cell transistor in the semi 
conductor layer of the cell region betWeen the trench layers 
and a driving transistor in the semiconductor layer of the 
peripheral region, the cell transistor including a ?rst gate 
having a ?rst gate oXide formed over the semiconductor 
layer in the cell region, ?rst source and drain regions formed 
in the semiconductor layer of the cell region and a channel 
region de?ned in the semiconductor layer betWeen the ?rst 
source and drain regions in the cell region, the ?rst source 
region of the cell transistor being contacted With the storage 
node of the capacitor, the driving transistor including a 
second gate having a second gate oXide formed over the 
semiconductor layer of the peripheral region, second source 
and drain regions formed in the semiconductor layer of the 
peripheral region and a channel region de?ned in the semi 
conductor layer betWeen the second source and drain regions 
in the peripheral region, the channel region of the driving 
transistor being contacted With the ?rst doped polysilicon 
layer of the dummy pattern; forming impurity regions for 
Well pick-up in the another surface of the semiconductor 
layer in the cell region adjacent to the cell transistor; and 
forming a conduction layer in the semiconductor layer and 
the ?rst insulating layer in the peripheral region adjacent to 
the driving transistor to be connected With the ?rst doped 
polysilicon layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The objects and features of the invention may be 
understood With reference to the folloWing detailed descrip 
tion of an illustrative embodiment of the invention, taken 
together With the accompanying draWings in Which: 

[0011] FIG. 1 is a sectional vieW of a transistor formed in 
a SOI Wafer in the prior art; and 

[0012] FIG. 2A to FIG. 2G are sectional vieWs illustrat 
ing a method for fabricating a semiconductor memory 
device in accordance With an embodiment of the present 
invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0013] A semiconductor memory device is fabricated by 
using a SOI technology. In particular, the SOI Wafer is 
fabricated folloWing a capacitor formation and then a cell 
transistor in a cell region and a driving transistor in a 
peripheral region are formed, respectively. Hereinafter, an 
embodiment of the present invention Will be described With 
reference to draWings in more detail. 

[0014] Referring to FIG. 2A, a silicon substrate 11 Which 
is divided into a cell region and a peripheral region and is 
comprised of Si is prepared and ?rst isolation layers 12a and 
second isolation layers 12b are formed in the cell region and 
the peripheral region of the semiconductor substrate by a 
LOCOS process, respectively. Herein, the ?rst isolation 
layer 12a has a different thickness from the second isolation 
layer 12b and the ?rst isolation layer 12a in the cell region 
is formed thicker than the second isolation layer 12b in the 
peripheral region. The ?rst and second isolation layers 12a 
and 12b use as polishing stoppers in the folloWing CMP 
process and the thickness of a semiconductor layer for 
providing a device formation region is limited by the thick 
nesses of the ?rst and second isolation layers 12a and 12b. 
Accordingly, the ?rst isolation layers 12a are thick as tWice 
as a semiconductor layer desired in the cell region. The 
thickness of the semiconductor layer desired for stable 
driving of a cell transistor is 200 nm. The second isolation 
layers 12b are thick as tWice as a semiconductor layer 
desired in the peripheral region. The thickness of the semi 
conductor layer desired for high performance of a driving 
transistor is 100 nm. 

[0015] Referring to FIG. 2B, 21 ?rst insulating layer 13 is 
formed over one surface of the semiconductor substrate 11 
including the ?rst and the second isolation layers 12a and 
12b. Herein, the ?rst isolation layer 13 is used for a buried 
oXide layer of a SOI Wafer Which is to be fabricated in the 
folloWing process. Referring to FIG. 2C, the ?rst isolation 
layer 13 is etched to form a ?rst and a second contact holes 
14a and 14b, thereby exposing the cell region and the 
peripheral region of the substrate 11, respectively. The ?rst 
contact hole 14a eXposing the cell region is for connecting 
a source region With a storage node of the cell transistor and 
the contact hole 14b exposing the peripheral region is for 
connecting a channel region of the driving transistor and a 
conduction layer connected to a ground terminal. 

[0016] Referring to FIG. 2D, 21 ?rst doped polysilicon 
layer 15 is formed over the ?rst insulating layer 13 to be 
buried With the ?rst and second contact holes 14a and 14b. 
A portion of the ?rst doped polysilicon layer 15 in the cell 
region is patterned to form a storage node 15a and a portion 
of the ?rst doped polysilicon layer 15 in the peripheral 
region remains as it is. 

[0017] A second insulating layer 16 and a second doped 
polysilicon layer 17 are deposited in turn over the resultant 
surface of the semiconductor substrate 11 and then the 
second insulating layer 16 and the second doped polysilicon 
layer 17 in the cell region are etched to form a dielectric ?lm 
16a and a plate node 17a, thereby forming a capacitor 20 
including the storage node 15a, the dielectric ?lm 16a and 
the plate node 17a in the cell region. The second insulating 
layer 16 and the second doped polysilicon layer 17 remain 
as it is. Herein, the remaining ?rst and second doped 
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polysilicon layers and the second insulating layer is a 
dummy pattern for removing the topology betWeen the cell 
region and the peripheral region. 

[0018] Referring to FIG. 2E, 21 third insulating layer 21 is 
formed over the ?rst insulating layer 21 to cover the capaci 
tor 20 in the cell region and over the second doped poly 
silicon layer 17 in the peripheral region. Then the third 
insulating layer 21 is polished by chemical mechanical 
polishing (CMP) method so as to be planariZed. The third 
insulating layer 21 is comprised of BPSG, PSG or USG 
deposited by LPCVD, PECVD or APCVD. 

[0019] Abase substrate 22 is boned on the planariZed third 
insulating layer. The base substrate 22 is comprised of a 
silicon substrate. In stead of a silicon substrate, any one of 
a quartZ substrate, a glass substrate or a sapphire may be 
used for the base substrate 

[0020] FIG. 2F and FIG. 2G are sectional vieWs Where 
the folloWing processes are progressed With turning the base 
substrate and the semiconductor substrate over. Referring to 
FIG. 2F, another surface of the semiconductor substrate 11 
is polished by CMP to form the ?rst semiconductor layer 11a 
in the cell region and the second semiconductor layer 11b in 
the peripheral region, respectively, until the ?rst and second 
isolation layers are eXposed. At this time, the ?rst semicon 
ductor layer 11a in the cell region is formed at a different 
thickness from the second semiconductor layer 11b in the 
peripheral region due to the thickness difference betWeen the 
?rst isolation layers 12a and the second isolation layers 12b. 
The thickness of the ?rst semiconductor layer 11a is thicker 
than that of the second semiconductor layer 11b. To form the 
?rst and second semiconductor layers 11a and 11b is to form 
a SOI Wafer. In particular, the capacitor is formed Within the 
SOI Wafer so that the topology betWeen the cell region and 
the peripheral region due to the capacitor formation can be 
removed. 

[0021] Referring to FIG. 2G, a pair of trenches 23 are 
formed in the ?rst semiconductor layer 11a of the cell region 
not to be contacted With the ?rst insulating layer 13 and a 
pair of trench layers 24 are formed by burying the oXide 
layer With the pair of trenches 23. The trench layers are 
formed to be spaced from the one surface of the semicon 
ductor layer 11a and they serve as isolation layers in the cell 
region. A cell transistor 40a is formed in the ?rst semicon 
ductor layer 11a betWeen the pair of the trench layers 24. 
The cell transistor 40a includes a ?rst gate 26a having a ?rst 
gate oXide 25a Which is formed over the ?rst semiconductor 
layer 11a and ?rst source and drain regions 27a and 28a 
Which is formed in the ?rst semiconductor layer 11a at the 
both sides of the gate 26a. The ?rst source and drain regions 
27a and 28a are formed to be contacted With the ?rst 
insulating layer 13 and the trench layers. A portion of the 
?rst semiconductor layer betWeen the ?rst source and drain 
regions 27a and 28a is a channel region 29a of the cell 
transistor 40a. In particular, the ?rst source region 27a is 
formed to be contacted With the storage node 15a of the 
capacitor 20 through the ?rst contact hole 14a. An impurity 
ions are implanted into the another surface of the ?rst 
semiconductor layer 11a to form impurity regions 30 for 
Well pick-up adjacent to the cell transistor 40a. 
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[0022] A driving transistor 40b is simultaneously formed 
in a device formation region of the second semiconductor 
layer 12b in the peripheral region in forming the cell 
transistor in the cell region. The driving transistor 40b 
includes a second gate 26b having a second gate oXide 25b 
Which is formed over the second semiconductor layer 11b 
and second source and drain regions 27b and 28b Which is 
formed in the second semiconductor layer 11b at the both 
sides of the second gate. The second source and drain region 
27b and 28b are formed to be contacted With the ?rst 
insulting layer 13 and a channel region 29b of the driving 
transistor 40b betWeen the second source and drain regions 
27b and 28b in the second semiconductor layer 11b is 
contacted With the ?rst doped polysilicon layer 15. Asecond 
semiconductor layer 11b and the ?rst insulating layer 13 are 
etched to form a third contact hole 31 in the peripheral 
region eXcept for the device formation region. A conduction 
layer being comprised of conduction material such as poly 
silicon or metal is formed in the third contact hole 31. 

[0023] The semiconductor memory device of the present 
invention fabricated by the above mentioned method has 
advantages as folloWs. First, the trench layers 24 are formed 
in the ?rst semiconductor layer 11a to be spaced from the 
?rst insulating layer 13 so that it can control the body 
potential by applying the predetermined voltage to the 
impurity regions 30 for Well pick-up. Accordingly, it can 
prevent charges from accumulating in the channel region 
29a of the cell transistor 40a, thereby obtaining the stable 
operation characteristic of the cell transistor 40a. 

[0024] Secondly, the channel region 29b of the driving 
transistor 40b is electrically connected to the conduction 
layer 32 through the ?rst doped polysilicon layer 15. If it 
connects the conduction layer 32 to the ground terminal, 
holes generated by impact ioniZation in the driving transistor 
operation are removed through the ?rst doped polysilicon 
layer 15 and the conduction layer 32. Accordingly it can 
prevent the Kink phenomenon of the drain current, thereby 
obtaining the stable operation characteristic of the driving 
transistor 40b. 

[0025] Thirdly, the capacitor is formed Within the SOI 
Wafer and it does not cause the topology betWeen the cell 
region and the peripheral region, thereby carrying out the 
metal interconnection process in the peripheral region With 
ease. Furthermore, the semiconductor memory devices fab 
ricated in the SOI Wafer can accomplish the high perfor 
mance due to reduction of the junction capacitance. 

[0026] According to the present invention, it can prevent 
the ?oating body effect in the transistor fabricated in the SOI 
Wafer and remove the topology betWeen the cell region and 
the peripheral region. Accordingly, it can obtain the stable 
operation characteristics of the cell transistor and the driving 
transistor and carry out the metal interconnection process 
With ease, thereby being capable of fabricating the semi 
conductor memory device With high performance and loW 
poWer. 

[0027] While the invention has been particularly shoWn 
and described With respect to preferred embodiment thereof, 
it Will be understood by those skilled in the art that various 
changes in form and details may be made therein Without 
departing from the spirit and the scope of the invention as 
de?ned by the folloWing claims. 
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What is claimed is: 
1. A semiconductor memory device, comprising: 

a semiconductor layer including a cell region and a 
peripheral region; 

a ?rst insulating layer formed over a loWer surface of the 
semiconductor layer and having ?rst and second con 
tact holes eXposing the semiconductor layer in the cell 
region and the semiconductor layer in the peripheral 
region, respectively; 

?rst isolation layers formed in the semiconductor layer of 
the cell region; 

second isolation layers formed in the semiconductor layer 
of the peripheral region to de?ne a device formation 
region in the peripheral region; 

a pair of trench layers formed to de?ne a device formation 
region in the semiconductor layer of the cell region and 
formed in the semiconductor layer betWeen the ?rst 
isolation layers to be spaced from the loWer surface of 
the semiconductor layer; 

a cell transistor formed in the device formation region 
betWeen the trench layers in the cell region, the cell 
transistor including a ?rst gate having a ?rst gate oXide 
formed over an upper surface of the semiconductor 
layer in the device formation region of the cell region, 
?rst source and drain regions formed in the device 
formation region of the cell region at the both sides of 
the ?rst gate and a channel region de?ned in the device 
formation region betWeen the ?rst source and drain 
regions; 

a driving transistor formed in the device formation region 
of the peripheral region, the driving transistor including 
a second gate having a second gate oXide formed over 
an upper surface of the semiconductor layer in the 
device formation region of the peripheral region, sec 
ond source and drain regions formed in the device 
formation region of the peripheral region at the both 
sides of the second gate, and a channel region de?ned 
in the device formation region betWeen the second 
source and drain regions; 

impurity regions for Well pick-up formed in the upper 
surface of the semiconductor layer adjacent to the cell 
transistor; 

a capacitor formed over the ?rst insulating layer in the cell 
region, the capacitor including a storage node formed 
over the ?rst insulating layer to be contacted With the 
?rst source region of the cell transistor through the ?rst 
contact hole and a dielectric ?lm and a plate node 
formed over the storage node; 

a dummy pattern formed over the ?rst insulating layer in 
the peripheral region, the dummy pattern including a 
?rst doped polysilicon layer, a second insulating layer 
and a second doped polysilicon layer, the ?rst doped 
polysilicon being contacted With the channel region of 
the driving transistor through the second contact hole; 

a third contact hole formed in the semiconductor layer and 
the ?rst insulating layer in the peripheral region; 

a conduction layer formed Within the third contact hole to 
be contacted With the ?rst doped polysilicon layer; 
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a third insulating layer formed over the plate node of the 
capacitor in the cell region and over the second doped 
polysilicon layer of the dummy pattern in the peripheral 
region; and 

a base substrate bonded on the third insulating layer. 
2. The semiconductor memory device as claimed in claim 

1, Wherein the semiconductor layer in the cell region is 
thicker than the semiconductor layer in the peripheral 
region. 

3. The semiconductor memory device as claimed in claim 
1, the ?rst isolation layers in the cell region are thicker than 
the second isolation layers in the peripheral region. 

4. The semiconductor memory device as claimed in claim 
1, Wherein the base substrate is comprised of anyone of 
silicon substrate, quartZ substrate, glass substrate or sapphire 
substrate. 

5. A method for fabricating a semiconductor memory 
device, comprising the steps of: 

preparing a silicon substrate including a cell region and a 
peripheral region; 

in one surface of silicon substrate, forming ?rst isolation 
layers in the cell region and second isolation layers in 
the peripheral region; 

forming a ?rst insulating layer having ?rst and second 
contact holes over the one surface of the silicon sub 
strate including the ?rst and second isolation layers; 

forming a ?rst doped polysilicon layer over the ?rst 
insulating layer to be buried With the ?rst and second 
contact holes; 

patterning the ?rst doped polysilicon layer to form a 
storage node of a capacitor in the cell region, the doped 
polysilicon layer remaining in the peripheral region as 
it is; 

forming a second insulating layer and a second doped 
polysilicon layer in turn over the ?rst insulating layer 
including the storage node in the cell region and over 
the ?rst doped polysilicon layer in the peripheral 
region; 

patterning the second insulating layer and the second 
doped polysilicon layer to form a dielectric ?lm and a 
plate node of the capacitor, the second insulating layer 
and the second doped polysilicon layer remaining in the 
peripheral region as it is; 

forming a third insulating layer over the ?rst insulating 
layer including the capacitor in the cell region and over 
the second doped polysilcion layer in the peripheral 
region; 

boding a base substrate on the third insulating layer; 

polishing another surface of the silicon substrate to form 
semiconductor layers in the cell region and the periph 
eral region, respectively, until the ?rst and second 
isolation layers are eXposed; 

forming a pair of trench layers in the semiconductor layer 
in the cell region to be spaced from the ?rst insulating 
layer; 

forming a cell transistor in the semiconductor layer of the 
cell region betWeen the trench layers and a driving 
transistor in semiconductor layer of the peripheral 
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region, the cell transistor including a ?rst gate having 
a ?rst gate oxide formed over the semiconductor layer 
in the cell region, ?rst source and drain regions formed 
in the semiconductor layer of the cell region at the both 
sides of the ?rst gate and a channel region de?ned in the 
semiconductor layer betWeen the ?rst source and drain 
regions in the cell region, the ?rst source region of the 
cell transistor being contacted With the storage node of 
the capacitor, the driving transistor including a second 
gate having a second gate oXide formed over the 
semiconductor layer in the peripheral region, second 
source and drain regions formed in the semiconductor 
layer of the peripheral region at the both sides of the 
second gate and a channel region de?ned in the semi 
conductor layer betWeen the second source and drain 
regions in the peripheral region, the channel region of 
the driving transistor being contacted With the ?rst 
doped polysilicon layer of the dummy pattern; 

forming impurity regions for Well pick-up in the another 
surface of the semiconductor layer adjacent to the cell 
transistor; and 

forming a conduction layer in the semiconductor layer 
and the ?rst insulating layer in the peripheral region 
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adjacent to the driving transistor to be connected With 
the ?rst doped polysilicon layer. 

6. The method as claimed in claim 5, Wherein the ?rst 
isolation layers in the cell region are thicker than the second 
isolation layers in the peripheral region. 

7. The method as claimed in claim 5, further comprising 
the step of planariZing a surface of the third insulating layer 
betWeen the third insulating layer formation step and the 
bonding step. 

8. The method as claimed in claim 7, Wherein the pla 
nariZation step for the third insulating layer is carried out by 
a chemical mechanical polishing process. 

9. The method as claimed in claim 5, Wherein the semi 
conductor layer in the cell region is thicker than the semi 
conductor layer in the peripheral region. 

10. The method as claimed in claim 5, Wherein the ?rst 
source and drain regions in the cell transistor and the second 
source and drain regions in the peripheral transistor are 
formed to be contacted With the ?rst insulating layer. 

11. The method as claimed in claim 5, Wherein the 
conduction layer is comprised of one of a polysilicon layer 
or a metal layer. 


