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(57) ABSTRACT 

A?ash memory device includes a substrate having a trench, 
a deep N-type Well region in the substrate, a stacked gate 
structure on the substrate, a ?rst and a second spacer on a 

sideWall of the stacked gate, Wherein the ?rst spacer is 
connected With the top of the trench, a source region in the 
substrate under the ?rst spacer, a drain region in the substrate 
under the second spacer, a P-type Well region betWeen the 
stacked gate and the deep N-type Well region, Wherein the 
junction betWeen the tWo Well regions is higher than the 
bottom of the trench, a doped region along the bottom and 
the sideWall of the trench, Wherein this doped region is 
connected With the source region and isolates the P-type 
Well region from the contact formed in the trench, the 
contact being electrically connected to the source region. 
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STRUCTURE OF FLASH MEMORY DEVICE AND 
FABRICATION METHOD THEREOF 

BACKGROUND OF INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a structure of a 
non-volatile memory device and a method for fabricating the 
same. More particularly, the present invention relates to a 
structure of a ?ash memory device method and a method for 
fabricating thereof. 

[0003] 2. Description of Related Art 

[0004] A ?ash memory device provides the property of 
multiple entries, retrievals and erasures of data. Moreover, 
the stored information is retained even electrical poWer is 
interrupted. As a result, the non-volatile memory device is 
Widely used in personal computers and electronic systems. 

[0005] A typical ?ash memory device employs doped 
polysilicon for the formation of the ?oating gate and the 
control gate. During the programming and the erasing of this 
type of ?ash memory device, an appropriate voltage is 
applied to the source region, the drain region and the control 
gate to inject electrons into and to eject electrons from the 
polysilicon ?oating gate. 

[0006] In general, electron injection for a ?ash memory 
device includes the channel hot-electron injection (CHEI) 
model and the FoWler-Nordheim Tunneling model. The 
programming and the erasing of a device are accomplished 
by either the injection or ejection of electrons. 

[0007] Referring to FIG. 1, FIG. 1 is a schematic dia 
gram, illustrating the structure of a conventional stacked 
gate ?ash memory (US. Pat. No. 6,214,668). Aconventional 
?ash memory device is formed With a p-type substrate 100, 
a deep N-type Well region 102, a P-type Well region 104, a 
stacked gate structure 106, a source region 108, a drain 
region 110, a spacer 112, an inter-layer dielectric layer 114, 
a contact 116 and a conductive line 118. The stacked gate 
structure 106 comprises a tunnel oXide layer 120, a ?oating 
gate 122, a gate dielectric layer 124, a control gate 126 and 
a gate cap layer 128. The deep N-type Well 102 is located in 
the P-type substrate 100. The stacked gate structure 106 is 
disposed the substrate 100. The source region 108 and the 
drain region 110 are located beside the sides of the stacked 
gate structure 106 in the P-type substrate 100. The spacer 
112 is disposed on the sideWall of the stacked gate structure 
106. The P-type Well region 104 is located in the N-type 
deep Well region 102, extending from the drain region 110 
to substrate 100 underneath the stacked gate structure 106. 
The interlayer dielectric layer 114 is disposed on the P-type 
substrate 100. The contact 116 penetrates through the inter 
layer dielectric layer 114 and the substrate 100, short 
circuiting the P-type Well region 104 and the drain region 
110. The conductive line 118 is disposed above the interlayer 
dielectric layer 114 and electrically connected With the 
contact 116. 

[0008] During the fabrication of the ?ash memory device 
illustrated in FIG. 1, the P-type Well region 104 is formed 
by forming a mask layer (not shoWn) on the entire P-type 
substrate 100 subsequent to the formation of the stacked gate 
structure 106. This mask layer exposes a pre-determined 
region for forming the drain region. A tilt angle (0 degrees 
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to 180 degrees) ion implantation process is then conducted 
to implant dopants to the deepN-type Well region 102 in the 
P-type substrate 100 near the drain region on one side of the 
stacked gate structure 100, using the stacked gate structure 
106 and the mask layer as a mask. Adrive-in process is then 
performed to eXtend the P-type Well region 104 to the 
substrate 100 under the stacked gate structure 106. 

[0009] During the formation of the stacked gate structure, 
the silicon oXide etching rate is normally increased to 
completely remove the grid-shaped gate dielectric layer in 
order to prevent the gate dielectric layer debris remaining on 
the sideWall of the ?oating gate. The ?eld oXide layer, not 
covered by the ?oating gate layer, is then over-etched to 
form a trench. Consequently, dopants that are implanted 
during the tilt angle ion implantation process (30 to 50 
electronic volts of implantation energy) for the formation of 
the P-type Well region 104 Would penetrate through the ?eld 
oXide layer, inducing a current leakage of the memory cell 
at the side of the drain region. Further, an ineffective 
isolation betWeen the bit lines is resulted. 

[0010] Additionally, to form the local P-Well region, the 
subsequent dopant drive-in process is conducted under a 
temperature of 900 degrees Celsius and an oXygen gas 
ambient. The tunnel oXide layer along the edge of the 
?oating gate 122 and the gate dielectric layer 124 (silicon 
oxide/silicon nitride/silicon oXide) Would become thicker. 
Further, the diffusion of the P-Well driving-in is difficult to 
control. The e?iciency and the yield of the device are 
adversely affected. 

[0011] Further, the source regions of the ?ash memory 
devices is connected together through the deep N-type Well 
region to form a source line. Since the resistance of a deep 
N-type Well region is higher, the operational speed is 
affected. In order to increase the operational speed, a source 
line pickup is conventionally formed at every 16 memory 
cells in the active region, in other Words, 16 bit lines, to 
loWer the resistance of the deep N-type Well region (source 
line). HoWever, forming a source line pickup in the active 
region Would loWer the ration of the memory cell array. The 
integration of the device thereby can not be increased. 

[0012] Further, during the formation of the contact 116, 
the interlayer dielectric layer 114 and the P-type substrate 
100 are etched to form a contact that penetrates through the 
interlayer dielectric layer 114 and the drain region 110. The 
aspect ratio of the contact is thus very high. Moreover, tWo 
different materials (silicon oXide and silicon) are etched. 
Controlling the depth of the contact is thus very di?icult. The 
di?iculty of the manufacturing process is thereby increased. 
Also, during the back-end processing, the contact of the 
memory cell region and the contact of the periphery circuit 
region need to be separated. The back-end processing thus 
becomes more complicated. 

SUMMARY OF INVENTION 

[0013] Accordingly, the present invention provides a 
structure of a ?ash memory device and a fabrication method 
for the same, Wherein forming an additional source line 
pickup is obviated While the reliability of the device is 
increased. Moreover, the problem of current leakage 
betWeen contiguous bit lines is resolved and the integration 
of the memory device is increased. 
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[0014] The present invention further provides a structure 
of a ?ash memory device and a fabrication method for the 
same, Wherein the number of the manufacturing steps is 
reduced to increase the margin of the manufacturing process, 
and to reduce the cost and the time. 

[0015] The present invention provides a structure of a 
?ash memory device, Wherein this ?ash memory device 
comprises a ?rst conductive type substrate that already 
comprises a trench, a second conductive ?rst Well region 
located in the ?rst conductive type substrate, a stacked gate 
structure disposed on the ?rst conductive type substrate, a 
?rst spacer and a second spacer disposed on the sidewall of 
the stacked gate structure, Wherein the top of the trench and 
the ?rst spacer is connected. The ?ash memory device of the 
present invention further comprises a source region in the 
?rst conductive type substrate under the ?rst spacer, a drain 
region in the ?rst conductive type substrate under the second 
spacer, a ?rst conductive type second Well region disposed 
betWeen the stacked gate structure and the second conduc 
tive type ?rst Well region, Wherein the junction betWeen the 
?rst conductive type second Well region and the second 
conductive ?rst Well region is higher than the bottom of the 
trench. Additionally, a doped region is disposed on the 
sideWall and the bottom of the trench, Wherein this doped 
region electrically connects With the source region. A ?rst 
contact that ?lls the trench in the ?rst conductive type 
substrate, Wherein the doped region isolates the ?rst contact 
from the ?rst conductive type second Well region. Further, 
the drain region and the ?rst conductive second Well region 
are electrically short-circuited through a second contact. 

[0016] The source region of the present invention is 
located in the substrate under the spacer. Moreover, the 
source region is connected to the doped region at the sidWall 
and the bottom of the trench. This doped region can isolate 
the P-type Well region to prevent a short-circuited betWeen 
the source region and the P-type Well region subsequent to 
the formation of the contact. Moreover, the contact (tungsten 
source line) connects the source region of each memory cell 
to reduce the resistance of the source line Without forming 
an additional source line pickup in the active region. The 
integration of the device can thus increase. 

[0017] Moreover, the trench of the present invention seg 
ments the P-type Well region to form a P-type Well region 
only betWeen the source regions of tWo neighboring memory 
cells. Accordingly, a current leakage at the drain region of 
the memory cell due to the penetration of the implanted 
dopants through the ?eld oxide layer is prevented. The 
problem of an ineffective isolation betWeen bit lines is also 
avoided. Further, the tunnel oxide layer and the gate oxide 
layer (silicon oxide/silicon nitride/silicon oxide) is pre 
vented from becoming thicker along the edge of the stacked 
gate structure due to the driving-in for isolating the p-type 
Well region. The ef?ciency and the yield of the device can 
thereby maintain. 

[0018] Further, the contact of the present invention is 
formed by directly forming a conductive layer on the 
substrate, folloWed by back-etching or chemical mechanical 
polishing a portion of the conductive layer until the gate cap 
layer is exposed. Since the interlayer dielectric layer and the 
P-type substrate are not etched to form the contact that goes 
through the interlayer dielectric layer and the drain region, 
the margin for contact process can thus increase. 
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[0019] The present invention provides a fabrication 
method for a ?ash memory device, the method comprising 
forming a second conductive type ?rst Well region, a ?rst 
conductive type second Well region in the substrate and a 
stacked gate structure on the substrate. Asource region and 
a drain region are formed in the substrate beside tWo sides 
of the stacked gate structure. A spacer is formed on the 
sideWall of the stacked gate structure. A ?rst patterned 
photoresist layer is then formed on the substrate, Wherein the 
patterned photoresist layer exposes the substrate at the drain 
region. Using the patterned ?rst photoresist layer and the 
gate structure With a spacer as a mask, the substrate at the 
drain region is etched through the junction betWeen the drain 
region and the ?rst conductive type second Well region. The 
?rst patterned photoresist layer is then removed. A second 
patterned photoresist layer is then formed on the substrate, 
Wherein the second patterned photoresist layer exposes the 
substrate at the source region. Using the second patterned 
photoresist layer and the stacked gate structure With the 
spacer as a mask, the source region at the substrate is etched 
to form a trench in the second conductive type ?rst Well 
region. An ion implantation process is then conducted to 
implant dopants to the substrate to form a doped region at 
the sideWall and the bottom of the trench. The second 
patterned photoresist layer is then removed. Thereafter, a 
?rst conductive layer is then formed on the substrate, 
Wherein the ?rst conductive layer ?lls the gap betWeen the 
stacked gate structure. Aportion of the ?rst conductive layer 
is then removed to form a ?rst contact on the source region 
and a second conductive layer on the ?rst conductive type 
second Well region, Wherein the ?rst contact is electrically 
connected With the source region and the doped region. The 
second conductive layer is then patterned to form a second 
contact, Wherein the ?rst conductive second Well region and 
the drain region are short-circuited by the second contact. An 
interlayer dielectric layer is formed on the substrate, and a 
conductive line is formed on the interlayer dielectric layer, 
electrically connecting With the second contact. 

[0020] The present invention employs a photoresist layer 
to cover the source region. The substrate at the drain region 
is then etched such that the subsequently formed contact 
penetrates through the junction betWeen the drain region and 
the P-type Well region and short-circuit the drain region and 
the P-type Well region. Another patterned photoresist layer 
is then formed to cover the drain region, the substrate at the 
source region is then etched until trench is formed in the 
deep N-type Well region, Wherein this trench segments 
through the P-type Well region to form a P-type Well region 
only in betWeen the source regions of tWo neighboring 
memory cells. Thereafter, an ion implantation process is 
conducted to form a doped region at the sideWall and the 
bottom of the trench. This doped region isolates the P-type 
Well region and the subsequently formed contact, preventing 
a short circuit betWeen the P-type Well region and the 
contact. A contact (tungsten source line) is then formed in 
the trench to electrically connect the source region of every 
memory cell. The resistance of the source line is thus loWer. 
Further, it is not necessary to form an additional source line 
pickup in the active region and the integration of the device 
is increased. 

[0021] Accordingly, the present invention forms a trench 
by etching the substrate to the deep N-type Well region, 
Wherein this trench segments through the P-type Well region. 
This P-type Well region is then located only betWeen the 
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source regions of tWo neighboring memory cells. Since the 
P-type Well region of the present invention is not formed by 
the conventional tilt angel (0 degree to 180 degrees tilt 
angle) ion implantation process and the dopant drive-in 
process. A current leakage at the drain region of the memory 
cell due to a penetration of the implanted dopants through 
the ?eld oXide layer is prevented. The problem of an 
ineffective isolation betWeen the ?eld oXide layer is also 
avoided. Further, the formation of an oXide layer along the 
border of the stacked gate structure is prevented to better 
maintain the efficiency and yield of the memory cell device. 

[0022] Further, during the formation of the contact in the 
present invention, a conductive layer is formed directly on 
the substrate, folloWed by back-etching or chemical 
mechanical polishing a portion of the conductive layer until 
the gate cap layer is eXposed. Therefore, the interlayer 
dielectric layer and the p-type substrate are not etched While 
the contact is formed through the junction betWeen the 
interlayer dielectric layer and the drain region. The margin 
for contact processing is thus increased. 

[0023] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary, and are intended to provide further eXplana 
tion of the invention as claimed. 

BRIEF DESCRIPTION OF DRAWINGS 

[0024] The accompanying draWings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this speci?cation. 
The draWings illustrate embodiments of the invention and, 
together With the description, serve to eXplain the principles 
of the invention. In the draWings, 

[0025] FIG. 1 is a structure of a conventional ?ash 
memory device. 

[0026] FIG. 2 is a cross-sectional vieW of a structure of a 
?ash memory device according to an embodiment of the 
present invention. 

[0027] FIGS. 3A to 3H are schematic, perspective vieWs 
illustrating the process How for fabricating a ?ash memory 
device. 

DETAILED DESCRIPTION 

[0028] FIG. 2 is a cross-sectional vieW of a structure of a 
?ash memory device according to an embodiment of the 
present invention. A BiNOR type of array ?ash memory 
device is used as an eXample to illustrate the features of the 
present invention. 

[0029] Referring to FIG. 2, the ?ash memory device of the 
present invention is formed With a P-type substrate 200, a 
deep N-type Well region 202, a P-type Well region 204, a 
stacked gate structure 206, a source region 208, a doped 
region 209, a drain region 210, a spacer 212a, a spacer 212b, 
a contact WindoW 214, a contact WindoW 216, an interlayer 
dielectric layer 218, a plug 220 and a conductive line 222. 
The stacked gated structure 206 is formed With a tunnel 
oXide layer 224, a ?oating gate 226, a gate dielectric layer 
228, a control gate 230 and a gate cap layer 232. 

[0030] The P-type substrate 200 comprises a trench 234. 
The deep N-type Well region 202 is located in the P-type 
substrate. The spacer 212a and the spacer 212b are disposed 
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on the sideWll of the stacked gate structure 206, Wherein the 
spacer 212a is directly connected to the top of the trench 
234. The source region 208 is located in the P-type substrate 
200 under the spacer 212a, While the drain region is located 
in the P-type substrate 200 under the spacer 212b. A P-type 
Well is located betWeen the deep N-type Well region 292 and 
the stacked gate structure 206, Wherein the junction betWeen 
the P-type Well region 204 and the deep N-type Well region 
202 is higher than the bottom of the trench 234. A doped 
region is located on the sideWall and the bottom of the trench 
234. The doped region 209 is connected to the source region 
208, Wherein the doped region isolates the p-type Well 
region from the subsequently formed contact 216. The 
contact 214 penetrates the junction betWeen the drain region 
210 and the p-type Well region 204, short-circuiting the drain 
region 210 and the p-type Well region 204. The contact 216 
?lls the trench in the p-type substrate and electrically 
connects With the source region 208. The interlayer dielec 
tric layer 218 is disposed above the P-type substrate 200. A 
plug 220 is disposed in the interlayer dielectric layer 218, 
electrically connecting to the contact 214. Aconductive line 
222 is disposed on the interlayer dielectric layer 218, elec 
trically connecting to the plug 220. 

[0031] According to the above embodiment of the present 
invention, the source region 208 is located in the substrate 
200 under the spacer 212a and is connected to the doped 
region 209 at the sideWall and the bottom of the trench 234. 
This doped region 209 can prevent a short betWeen the 
subsequently formed contact 216 and the p-Well region 240. 
Further the contact 216 (tungsten source line) connects the 
source region 208 of each memory cell to loWer the resis 
tance of the source line Without the formation of a source 
line pickup in the active region. The integration of the device 
is also increased. 

[0032] Further, the trench 234 segments the P-type Well 
region 204. The P-type Well region 204 is thereby only 
located in betWeen the source regions of tWo neighboring 
memory cells. The present invention can prevent the pen 
etration of dopants through the ?eld oXide layer in order to 
create the isolated p-Well. Acurrent leakage at the side of the 
drain region of a memory cell and an ineffective isolation 
betWeen bit lines are thereby prevented. Further, the forma 
tion of an oXide material along the border of the stacked gate 
structure is prevented to maintain the ef?ciency and the yield 
of the memory cell device. 

[0033] Additionally, the contact 214 and the contact 216 
are formed by directly forming a conductive layer on the 
substrate 200, folloWed by performing a back-etching pro 
cess or a chemical mechanical polishing process to remove 
a portion of the conductive layer until the gate cap layer is 
eXposed. Since the contact is formed penetrating through the 
interlayer dielectric layer and the drain region, the interlayer 
dielectric layer and the P-type substrate are prevented from 
being etched to increase the margin of the contact manu 
facturing process. 

[0034] Continuing to FIGS. 3A to 3G, FIGS. 3A to 3G 
are schematic, perspective vieWs illustrating the process 
How for fabricating a ?ash memory device of an embodi 
ment of the present invention. 

[0035] Referring to FIG. 3A, a P-type substrate 300 is 
provided, Wherein this P-type substrate 300 is already com 
pleted With device isolation structures 302. The device 
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isolation structures 302 are arranged in stripes to de?ne the 
active region. The isolation structures 302 are formed by, for 
example, local oxidation (LOCOS) or shalloW trench isola 
tion (STI). Thereafter, a deep N-type Well region 304 is 
formed in the P-type substrate 300, and a P-type Well region 
306 is formed in the deep N-type Well region 304. Forming 
the P-type Well region 306 includes implanting ions, such as, 
boron ions, With an implantation energy of about 50000 
volts. Thereafter, an oxide layer 308 is formed as a tunnel 
oxide layer on the surface of the P-type substrate 300. The 
oxide layer 308 is formed by, for example, thermal oxida 
tion, to a thickness of about 90 angstroms to about 100 
angstroms. Using the thermal oxidation method to form the 
oxide layer 308 can also drive-in dopants in the p-type Well 
region 306. 

[0036] Referring to FIG. 3B, a conductive layer (not 
shoWn) is formed on the oxide layer 308. The conductive 
layer includes a doped polysilicon type of material, Wherein 
this conductive layer is formed by, for example, performing 
a chemical vapor deposition to form an undoped polysilicon 
layer, folloWed by performing an ion implantation process. 
Further, this conductive layer is about 800 angstroms thick. 
This conductive layer is then patterned to form the conduc 
tive layer 310, as shoWn in FIG. 3B, exposing the isolation 
structures 302 of the device. 

[0037] As shoWn in FIG. 3C, a dielectric layer (not 
shoWn), a conductive layer (not shoWn) and a cap layer (not 
shoWn) are sequentially formed on the substrate 300. Using 
a mask, the cap layer and the conductive layer are patterned 
to de?ne a gate cap layer 316 and a conductive layer for the 
control gate. During the de?nition of the conductive layer 
314, the dielectric layer, conductive layer 310 and the oxide 
layer 308 are also being de?ned to form the dielectric layer 
312, the conductive layer 310a and the oxide layer 308a, 
Wherein the conductive layer 310a serves as the ?oating 
gate. In other Words, the stacked gate structure 318 of the 
?ash memory device is formed With the stacked structure of 
the gate cap layer 316, conductive layer (control gate) 314, 
the dielectric layer 312, the conductive layer (?oating gate) 
310a and the oxide layer 308a (tunnel oxide layer). 

[0038] The dielectric layer 312 includes, for example, a 
silicon oxide/silicon nitride/silicon oxide type of material. 
The dielectric layer 312 is formed by, for example, loW 
pressure chemical vapor deposition. The dielectric layer 312 
can be a material, such as, silicon oxide, silicon oxide/silion 
nitride. 

[0039] The conductive layer 314, includes doped polysili 
con, With a thickness of about 2000 angstroms. The con 
ductive layer 314 is formed by, for example, in-situ ion 
implantation by means of chemical vapor deposition. 

[0040] The gate cap layer 316 includes a material, such as, 
silicon nitride or silicon oxide. The gate cap layer 316 is 
about 1500 angstroms thick and is formed by a method, such 
as, chemical vapor deposition. 

[0041] Continuing to FIG. 3D, using the stacked gate 
structure 318 as a mask, an ion implantation process is 
conducted to implant dopants to the substrate 300 on the 
sides of the stacked gate structure 318 to form the source 
region 320 and the drain region 322. The implanted dopants 
include N-type dopants, such as, arsenic ions or phospho 
rous ions. Thereafter, a spacer 324 is formed on the sideWall 
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of the stacked gate structure 318. The spacer 324 is formed 
by, for example, forming an insulation layer (not shoWn), 
such as, a silicon nitride layer or a silicon oxide layer, 
folloWed by performing an anisotropic etching to remove a 
portion of the insulation layer to form the spacer 324 on the 
sideWll of the stacked gate structure 318. 

[0042] Continuing to FIG. 3E, 21 patterned photoresist 
layer 326 is then formed on the entire substrate 300, Wherein 
this patterned photoresist layer 326 exposes the drain region 
322. Thereafter, an etching process is performed to etch the 
substrate 300 until the P-type Well region and the drain 
region 322a are exposed, using the patterned photoresist 
layer 326 and the stacked gate structure 318 With the spacer 
326 as a mask. The drain region 322a is positioned under the 
spacer. Therefore, the subsequently formed contact Would 
penetrate through the junction betWeen the drain region 
322a and the P-type Well region 306, short-circuiting the 
drain region 322a and the P-type Well region 306. Subse 
quently, the patterned photoresist layer 326 is removed. 

[0043] Referring to FIG. 3F, 21 patterned photoresist layer 
328 is formed on the entire substrate 300. This patterned 
photoresist layer 328 exposes the source region 320. An 
etching is then conducted using the patterned mask layer 328 
and the stacked gate structure 318 as a mask, Wherein the 
substrate 300 is etched into the N-type Well region 304 to 
form a trench 330 and a source region 320a, Wherein the 
source region 320a is located under the spacer 324. The 
bottom of the trench 330 and the sideWall of the trench 330 
form an obtuse angle 0. Further, the trench 300 segments the 
P-type Well region 306 to form the P-type Well region 306a, 
Wherein this P-type Well region 306a is formed betWeen the 
source regions 320a of tWo neighboring memory cells. An 
ion implantation process is then conducted to implant 
dopants to the substrate 300 along the sideWall and the 
bottom of the trench 330 to form a doped region 332, using 
the stacked gate structure 318 and the patterned photoresist 
layer 328 as a mask. The implanted dopants include, for 
example, N-type dopants, such as, arsenic ions or phospho 
rous ions. If the implanted dopants are arsenic ions, the 
implantation energy is about 60000 volts and the implanted 
dosage is about 1><1015 atoms/cm2. If the implanted dopants 
are phosphorous ions, the implantation energy is about 
30000 volts and the implanted dosage is about 1><1015 
atoms/cm2. The dopants are implanted With a method 
includes the tilt angle implantation at a tilt angle of, for 
example, 15 degrees to 30 degrees. The doped region 332 
can isolate the subsequently formed contact from the P-type 
Well region 306a to prevent a short-circuit betWeen the 
contact and the P-type Well region 306a. Thereafter, the 
patterned photoresist layer 328 is removed 

[0044] Referring to FIG. 3G, a contact 336 (source line) 
is formed above the source region 320a betWeen the gate 
structures 318 and a contact 338 is formed on the P-type Well 
region 306a betWeen the gate structures 318. The contact 
(source line) 336 and the contact 338 are formed With, for 
example, tungsten. The contact 336 (source line) and the 
contact 338 are formed by, for example, forming a conduc 
tive layer (not shoWn) on the substrate 300 and this con 
ductive layer ?lls the space betWeen the gate structures 318. 
A chemical mechanical polishing or back-etching process is 
then performed until the cap layer 316 of the gate is exposed 
to form the contact 336 (source line) on the source region 
320s betWeen the gate structures 318 and the conductive 
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layer (not shown) on the P-type Well region 306a between 
the gate structures 318. The conductive layer (not shown) is, 
for example, a strip of conductive layer, approximately 
parallel to the contact 336. Aphotolithography and etching 
are performed to remove a portion of the conductive layer to 
form an opening in the conductive layer (not shoWn). This 
opening isolates the contact 338 of neighboring memory 
cells. The contact 338 penetrates to the junction betWeen the 
drain region 322a and the P-type Well region 306 to elec 
trically short-circuit the drain region 322a and the P-type 
Well region 306. 

[0045] An interlayer dielectric layer 340 is formed on the 
substrate 300. This interlayer dielectric layer 340 ?lls the 
aforementioned opening formed in the conductive layer (not 
shoWn in FIG. 3G). The interlayer dielectric layer 340 
includes Boro-Phospho-Silicate Glass (BPSG) and Phos 
pho-Silicate Glass (PSG) by, for example, chemical vapor 
deposition. A chemical mechanical polishing is then con 
ducted to planariZe the surface of the interlayer dielectric 
layer. 
[0046] Referring to FIG. 3H, a plug 342 is formed in the 
interlayer dielectric layer 340 to electrically connect With the 
contact 338. The plug 342 is, for example, made from a 
tungsten material, and is formed by, for example, forming an 
opening (not shoWn) that exposes the contact 338 in the 
interlayer dielectric layer 340, folloWed by ?lling the open 
ing With a conductive material. Thereafter, a conductive line 
344 (bit line) is formed on the interlayer dielectric layer to 
electrically connect With the plug 342. Forming the conduc 
tive line 344 includes forming a conductive layer (noW 
shoWn) on the substrate, folloWed by performing a photo 
lithography and etching to form the bar shaped conductive 
lines 344 (bit line). The subsequent manufacturing process is 
Well knoWn to those skilled in the art and Will be not be 
further reiterate here. 

[0047] According to the present invention, the source 
region 320a is formed in the substrate 300 under the spacer 
324 and is connected to the doped region 332 along the 
sideWall and bottom of the trench. This doped region 332 
isolates the P-type Well region 306a from the subsequently 
formed contact 336 to prevent a short-circuit betWeen the 
P-type Well region 306a and the contact 336. Further, the 
contact (tungsten source line) connects the source region of 
every memory cell to loWer the resistance of the source line 
Without forming an additional source line pickup in the 
active region. The integration of the device thus also 
increases. 

[0048] Additionally, in the present invention, the substrate 
300 is etched to the N-type Well region 304 to form the 
trench 330. The trench 330 segments the P-type Well region 
to form the P-type Well region 306a, Wherein the P-type Well 
region 306a is positioned betWeen the source regions 320a 
of the tWo neighboring memory cells. Since the P-type Well 
region of the present invention does not apply the conven 
tional tilt angel (0 degree to 180 degrees tilt angle) ion 
implantation process and the dopants drive-in process. The 
problems of a current leakage of the memory cell at the side 
of the drain region and an ineffective isolation betWeen the 
bit lines are prevented. Further, an oxide material Will not 
form along the border of the stacked gate structure to 
maintain the effectiveness and yield of the device. 

[0049] Moreover, during the formation of the contact 336 
and the contact 338, a conductive layer is formed directly on 
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the substrate 300, folloWed by performing a back-etching or 
a chemical mechanical polishing to remove a portion of the 
conductive layer until the gate cap layer 316 is exposed. 
Since the etching of the interlayer dielectric layer and the 
P-type substrate to form a contact opening that penetrates 
through the interlayer dielectric layer and the drain region is 
prevented. The margin for contact processing is increased. 

[0050] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made to the 
structure of the present invention Without departing from the 
scope or spirit of the invention. In vieW of the foregoing, it 
is intended that the present invention cover modi?cations 
and variations of this invention provided they fall Within the 
scope of the folloWing claims and their equivalents. 

1. A structure of a ?ash memory device, comprising: 

a ?rst conductive type substrate, Which comprises a 
trench; 

a second conductive type ?rst Well region located in the 
?rst conductive type substrate; 

a stacked gate structure disposed on the ?rst conductive 
type substrate; 

a ?rst spacer and a second spacer disposed on a sideWall 
of the stacked gate structure, Wherein the ?rst spacer 
connects With a top of the trench; 

a source region located in the ?rst conductive type sub 
strate under the ?rst spacer; 

a drain region located in the ?rst conductive type substrate 
under the second spacer; 

a ?rst conductive type second Well region located betWeen 
the stacked gate structure and the second conductive 
type ?rst Well region, Wherein a junction betWeen the 
?rst conductive type second Well region and the second 
conductive type ?rst Well region is higher than a bottom 
of the trench; 

a doped region located at the bottom and the sideWall of 
the trench, Wherein the doped region is connected to the 
source region and makes the ?rst conductive type 
second Well isolated; and 

a ?rst contact located in the ?rst conductive type sub 
strate, Wherein the ?rst contact ?lls the trench and 
electrically connects With the source region and the ?rst 
contact is isolated from the ?rst conductive type second 
Well region via the doped region. 

2. The structure of claim 1, Wherein the ?rst conductive 
type substrate includes a P-type substrate. 

3. The structure of claim 1, Wherein the second conductive 
type ?rst Well region includes an N-type Well region. 

4. The structure of claim 1, Wherein the ?rst conductive 
type second Well region includes a P-type Well region. 

5. The structure of claim 1, Wherein the source region and 
the drain region are doped With N-type dopants. 

6. The structure of claim 1, Wherein the drain region and 
the ?rst conductive type second Well region are short 
circuited. 

7. The structure of claim 1, Wherein the drain region and 
the ?rst conductive type second Well region are short 
circuited by a second contact penetrating through a junction 
betWeen the drain region and the ?rst conductive type 
second Well region. 
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8. The structure of claim 17, wherein the structure further 
comprises: 

an interlayer dielectric layer disposed on athe ?rst con 
ductive type substrate; 

a plug disposed in the interlayer dielectric layer and 
electrically connected With the second contact; and 

a conductive line disposed on the interlayer dielectric 
layer and electrically connected With the plug. 

9. The structure of claim 1, Wherein the dopants of the 
doped region, the source region and the drain region are the 
same. 

10. A fabrication method for a ?ash memory device, 
comprising: 

providing a ?rst conductive type substrate, Wherein the 
substrate comprises a second conductive type ?rst Well 
region, a ?rst conductive type second Well region and 
a stacked gate structure Which are sequentially formed 

thereon; 
forming a source region and a drain region in the substrate 

beside tWo sides of the stacked gate structure; 

forming a spacer on a sideWll of the stacked gate struc 

ture; 

forming a ?rst patterned photoresist layer on the substrate, 
the ?rst patterned photoresist layer eXposes the sub 
strate at the drain region; 

etching the substrate at the drain region until penetrating 
through the junction betWeen the drain region and the 
?rst conductive type second Well region by using the 
?rst patterned photoresist layer and the stacked gate 
structure With the spacer as a mask; 

removing the ?rst patterned photoresist layer; 

forming a second patterned photoresist layer on the sub 
strate, the second patterned photoresist layer exposes 
the substrate at the source region; 

etching the substrate at the source region to the second 
conductive type ?rst Well region to form a trench by 
using the second patterned photoresist layer and the 
stacked gate structure With the spacer as a mask; 

performing an ion implantation process to implant 
dopants at a bottom and a sideWll of the trench on the 
substrate to form a doped region; 
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removing the second patterned photoresist layer; 

forming a ?rst conductive layer on the substrate, Wherein 
the ?rst conductive layer ?lls a gap betWeen the stacked 
gate structure; 

removing a portion of the ?rst conductive layer to form a 
?rst contact on the source region and a second conduc 
tive layer on the ?rst conductive type second Well 
region, Wherein the ?rst contact electrically connects 
With the source region and the doped region; 

patterning the second conductive layer to form a second 
contact, Wherein the drain region and the ?rst conduc 
tive type second Well region are short-circuited by the 
second contact; 

forming an interlayer dielectric layer on the substrate; and 

forming a conductive line on the interlayer dielectric 
layer, Wherein the conductive line electrically connects 
With the second contact. 

11. The method of claim 10, Wherein the ion implantation 
process includes a tilt angle ion implantation process. 

12. The method of claim 11, Wherein a tilt angle for the 
ion implantation process is about 15 degrees to about 30 
degrees. 

13. The method of claim 10, Wherein the bottom of the 
trench and the sideWall of the trench form an obtuse angle. 

14. The method of claim 10, Wherein the dopants of the 
ion implantation process, the source region and the drain 
region are the same. 

15. The method of claim 10, the method further compris 
ing a step of forming a plug in the interlayer dielectric layer, 
Wherein the plug electrically connects the conductive line 
and the second contact. 

16. The method of claim 10, Wherein the ?rst conductive 
type substrate includes a P-type substrate. 

17. The method of claim 10, Wherein the second conduc 
tive type ?rst Well region includes an N-type Well region. 

18. The method of claim 10, Wherein the ?rst conductive 
type second Well region includes a P-type Well region. 

19. The method of claim 10, Wherein the step of removing 
the ?rst conductive layer includes performing back etching. 

20. The method of claim 10, Wherein the step of removing 
the ?rst conductive layer includes performing chemical 
mechanical polishing 


