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(57) ABSTRACT 

Nonvolatile memory and method for fabricating the same, 

Which can prevent damages to a diffusion region betWeen a 

selection transistor and a memory cell transistor and reduce 

a cell siZe, the nonvolatile memory including a semicon 

ductor substrate having a selection transistor and a cell 

transistor de?ned thereon, a line form of a ?rst selection gate 

line formed on the selection transistor region in one direc 

tion and a ?oating gate formed on the cell transistor region 

in a ?xed pattern, an insulating ?lm and a second gate line 

formed on the ?rst selection gate line at ?xed intervals, and 

an insulating ?lm and a control gate line over the insulating 

?lm including the ?oating gate in a direction the same With 

the ?rst gate line, impurity regions formed in one region in 
the semiconductor substrate on both sides of the control gate 

line and the ?rst selection gate line, a ?rst planar protection 
?lm having ?rst contact holes one each to the ?rst selection 

gate line and to the impurity region, a contact plug in the ?rst 
contact hole, a conductive layer pattern in contact With the 

contact plug, a second planar protection ?lm having a 
contact hole to the conductive layer pattern over the ?rst 

selection gate line, and a Wiring line formed on the second 

contact hole and the second planar protection ?lm in one 
direction. 

common source contact region 
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NONVOLATILE MEMORY AND METHOD FOR 
FABRICATING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a nonvolatile 
memory, and more particularly, to a nonvolatile memory and 
a method for fabricating the same, Which can prevent 
damage to a diffusion region betWeen a selection transistor 
and a memory cell transistor and reduce cell siZe. 

[0003] 2. Background of Related Art 

[0004] An MOS (Metal On Insulator) memory (Which 
holds information recorded in a cell even after poWer is cut 
off) is a nonvolatile memory that has applications in ?elds of 
poWer-on program storage media (for example, built in a 
computer bios program, various equipment set-up program 
and the like), operation program memories for vending 
machine/ticketing machine, font storage media for com 
puter/printer and etc., game machine and the like. In general, 
nonvolatile memories include MASK ROM, PROM, 
EPROM, EEPROM and ?ash EEPROM. An EEPROM 
(Electrically Erasable and Programmable Read Only 
Memory) Will be explained as an example With respect to the 
related art and to the present invention. 

[0005] Arelated art nonvolatile memory Will be explained 
With reference to the attached draWings. FIG. 1 illustrates a 
layout of the related art nonvolatile memory. FIG. 2 illus 
trates a section across line H in FIG. 1. FIG. 3 illustrates 
a section across line 11-11 in FIG. 1. FIG. 4 illustrates a 
section across line III-III in FIG. 1. 

[0006] Referring to FIGS. 1~4, a related art EEPROM cell 
is provided With a semiconductor substrate 10 having an 
active region and a ?eld region. The active region has a 
selection transistor region ‘A’ and a cell transistor region ‘B’ 
de?ned therein. First and second gate oxide ?lms 12a and 
12b are formed in different thicknesses on the selection 
transistor region ‘A’ and the cell transistor region ‘B’ on the 
semiconductor substrate 10, respectively. A selection gate 
line 13a is formed on a region of the second gate oxide ?lm 
12a in the selection transistor region ‘A’ in one direction. A 
?oating gate pattern 13b and an insulating ?lm 14 are 
formed on a region of the second gate oxide ?lm 12b in the 
cell transistor region ‘B’ in a direction identical to the 
direction of the selection gate line 13a at a ?xed interval. A 
control gate 15a is formed on the insulating ?lm 14 in a 
direction identical to the direction of the ?oating gate pattern 
13b. Impurity diffusion regions 17 of a conductivity type 
opposite to that of the semiconductor substrate 10 are 
formed in the semiconductor substrate 10 on both sides of 
the selection gate line 13a and the ?oating gate pattern 
13b/the control gate line 15a. The impurity diffusion regions 
17 are impurity regions used as source and drain regions. A 
bit line 20 is formed to cross the selection gate line 13a and 
the control gate line 15a. The unexplained reference numer 
als 18 and 21 are ?rst and second interlayer insulating ?lms, 
19 is a bit line contact hole, 22 is a selection gate contact 
region and 23 is a common source contact region. 

[0007] A related art method for fabricating the aforemen 
tioned nonvolatile memory Will be explained With reference 
to the attached draWings. FIGS. 5a~5g illustrate sections 
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across line IV-IV in FIG. 1 for shoWing the steps of a related 
art method for fabricating a nonvolatile memory. 

[0008] Referring to FIG. 5a, the related art method for 
fabricating a nonvolatile memory starts With forming a ?eld 
insulating ?lm 11 on a ?eld region of a semiconductor 
substrate 10 having a selection transistor region ‘A’, a cell 
transistor region ‘B’ and the ?eld region de?ned thereon. 
Then, a ?rst and a second gate oxide ?lms 12a and 12b With 
thicknesses different from each other are formed on the 
selection transistor region ‘A’ and the cell transistor region 
‘B’; respectively. The ?rst gate oxide ?lm 12a on the 
selection transistor region ‘A’ is thicker than the second gate 
oxide ?lm 12b on the cell transistor region ‘B’. The thin 
second gate oxide ?lm 12b on the cell transistor region ‘B’ 
is a tunneling oxide ?lm. As shoWn in FIG. 5b, a ?rst 
polysilicon layer is deposited on an entire surface, and the 
?rst polysilicon layer on regions of the ?rst and second gate 
oxide ?lms 12a and 12b are selectively patterned (photoli 
thography+etching), to form a selection gate line 13a on the 
selection transistor region ‘A’ and a ?oating gate pattern 13b 
on the cell transistor region ‘B’. Then, an insulating ?lm 14 
is formed on entire surfaces of the ?rst and second gate 
oxide ?lms 12a and 12b including the selection gate line 13a 
and the ?oating gate pattern 13b. The insulating ?lm 14 has 
an ONO (Oxide Nitride Oxide) structure. Though not shoWn 
in the FIGS. 5a-5g, the ?oating gate pattern 13b, patterned 
in a horiZontal direction, is separated in rectangular portions. 
As shoWn in FIG. 5c, a second polysilicon layer 15 is 
formed on an entire surface of the insulating ?lm 14. As 
shoWn in FIG. 5d, a ?rst photoresist ?lm PRI is coated on 
the second polysilicon layer 15 and subjected to selective 
patterning by exposure and development, to remove the ?rst 
photoresist ?lm PR1 from upper portions of the selection 
transistor region ‘A’ and from a part of the cell transistor 
region ‘B’ adjacent to the selection transistor region ‘A’. The 
patterned ?rst photoresist ?lm PR1 is used as a mask to 
remove the second polysilicon layer 15 selectively, to leave 
the second polysilicon layer 15 only on the insulating ?lm 14 
on the cell transistor region ‘B’. If the second polysilicon 
layer 15 is left only on a region on Which the control gate 
line is to be formed for forming the control gate line 
(because the selection gate line 13a is also etched as the 
?oating gate pattern 13b under the control gate line is 
etched), only the second polysilicon layer 15 on the selection 
transistor region ‘A’ is removed at ?rst. Then, as shoWn in 
FIG. 56, the ?rst photoresist ?lm PR1 is removed, and a 
second photoresist ?lm PR2 is coated on the second poly 
silicon layer 15 including the insulating ?lm 14, and sub 
jected to patterning by exposure and development, to leave 
one portion of the second photoresist ?lm PR2 on an entire 
surface of the selection transistor region ‘A’ and the other 
portion on the second polysilicon layer 15 over the ?oating 
gate pattern 13b on the cell transistor region ‘B’ spaced from 
the one portion over the selection transistor region ‘A’. The 
patterned second photoresist ?lm PR2 is used as a mask in 
selectively etching and removing the second polysilicon 
layer 15 and portions of the ?oating gate pattern 13b, to form 
a control gate line 15a. Upon etching the second polysilicon 
layer 15 and the ?oating gate pattern 13b of the ?rst 
polysilicon layer, the part of semiconductor substrate 10 not 
masked by the second photoresist ?lm PR2 at an interface of 
the selection transistor region ‘A’ and the cell transistor 
region ‘B’ is also etched to form a trench 16, because of 
different etch selectivities and etch rates. In general, though 
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an oxide ?lm, a nitride ?lm and a polysilicon layer differ in 
their respective etch selectivities, the etching time period 
must be Watched carefully because an oxide ?lm and a 
nitride ?lm are etched to some extents When a polysilicon 
layer is etched. Under the same etch conditions, an etch rate 
of the nitride ?lm is higher than the etch rate of the 
polysilicon layer, and an etch rate of the oxide ?lm is higher 
than the etch rate of the nitride ?lm. Because of these 
reasons, When the second polysilicon layer 15 and the 
?oating gate pattern 13b are etched, the ONO-structured 
insulating ?lm 14, the thin second gate oxide ?lm 12b, and 
the semiconductor substrate 10 are also etched, forming the 
unnecessary trench 16. As shoWn in FIG. 5f, the second 
photoresist ?lm PR2 is removed, and the selection gate line 
13a and the control gate line 15a are used as a mask in 
conducting an ion injection to form impurity regions 17 in 
the semiconductor substrate 10 on both sides of the selection 
gate line 13a and the control gate line 15a. A ?rst interlayer 
insulating ?lm 18 is deposited on an entire surface of the 
semiconductor substrate 10 including the selection gate line 
13a and the control gate line 15a. A bit line contact region 
is de?ned therein, and the ?rst interlayer insulating ?lm 18, 
the insulating ?lm 14 and the ?rst gate oxide ?lm 12a, all of 
Which are in the bit line contact region, are subjected to 
selective patterning (photolithography+etching), to form a 
bit line contact hole 19. Then, a bit line 20 is formed on an 
entire surface of the ?rst interlayer insulating ?lm 18 includ 
ing the bit line contact hole 19 and subjected to patterning 
to a ?xed Width. As shoWn in FIG. 5g, a second interlayer 
insulating ?lm 21 is deposited on the ?rst interlayer insu 
lating ?lm 18 including the bit line 20. In addition to this, a 
signal application region for the selection gate line 13a is 
de?ned at one side of the bit line 20(see FIG. 1), and the ?rst 
and second interlayer insulating ?lms 18 and 21 over the 
selection gate line 13a are selectively removed to form a 
selection gate contact hole 22. And, a common source 
contact region 23 is formed in an N+diffusion region in the 
cell transistor region ‘B’. 

[0009] HoWever, the related art nonvolatile memory and 
method for fabricating the same have the folloWing prob 
lems. 

[0010] The formation of unneccesary trench in the semi 
conductor substrate betWeen the selection transition region 
and the cell transistor region leads irregularly-shaped impu 
rity regions, Which reduces device reliability. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, the present invention is directed to a 
nonvolatile memory and a method for fabricating the same 
that substantially obviates one or more of the problems due 
to limitations and disadvantages of the related art. 

[0012] An object of the present invention is to provide a 
nonvolatile memory and a method for fabricating the same 
Which can prevent damage to impurity regions betWeen a 
selection transistor and a cell transistor and reduce resistance 
of the selection transistor. 

[0013] Another object of the present invention is to pro 
vide a nonvolatile memory and a method for fabricating the 
same Which can reduce a space betWeen the selection 
transistor and the cell transistor to reduce cell siZe. 

[0014] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs, and 
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in part Will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention Will be realiZed and 
attained by the structure particularly pointed out in the 
Written description and claims hereof as Well as the 
appended draWings. 

[0015] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, the nonvolatile memory 
includes a semiconductor substrate having a selection tran 
sistor and a cell transistor de?ned thereon, a ?rst selection 
gate line formed on the selection transistor region in one 
direction and a ?oating gate formed on the cell transistor 
region in a ?xed pattern, an insulating ?lm and a second gate 
line formed on the ?rst selection gate line at ?xed intervals, 
and an insulating ?lm and a control gate line over the 
insulating ?lm including the ?oating gates in the same 
direction as the ?rst gate line, impurity regions formed in 
one region in the semiconductor substrate on both sides of 
the control gate line and the ?rst selection gate line, a ?rst 
planar protection ?lm having ?rst contact holes one each 
exposing the ?rst selection gate line and the impurity region, 
respectively, a contact plug in the ?rst contact hole, a 
conductive layer pattern in contact With the contact plug, a 
second planar protection ?lm having a contact hole to the 
conductive layer pattern over the ?rst selection gate line, and 
a Wiring line formed on the second contact hole and the 
second planar protection ?lm in one direction. 

[0016] In another aspect of the present invention, there is 
provided a method for fabricating a nonvolatile memory, 
comprising the steps of (1) forming a gate insulating ?lm on 
a semiconductor substrate having a selection transistor 
region and a cell transistor region de?ned thereon, (2) 
patterning the ?rst semiconductor layer in line forms in the 
selection transistor region and to be spaced from one another 
at ?xed intervals in the cell transistor region, (3) depositing 
an insulating ?lm and a second semiconductor layer on an 
entire surface of the semiconductor substrate, (4) subjecting 
the ?rst and second semiconductor layers and the insulating 
?lm to etching, so that a line form of a ?rst selection gate 
line disposed in one direction and a second selection gate 
line isolated for a distance disposed on the ?rst selection gate 
line are formed on the selection transistor region, and so that 
?oating gates patterned into ?xed forms and a line form of 
control gate line disposed on the insulating ?lm including 
the ?oating gates are formed in one direction, (5) forming 
impurity regions in one region in the semiconductor sub 
strate on both sides of the ?rst selection gate line and the 
control gate line, (6) forming a ?rst planar protection ?lm 
having ?rst contact holes one each to the ?rst selection gate 
line and to the impurity region on one side of the gate line, 
(7) forming a contact plug in each of the ?rst contact holes, 
(8) forming a conductive layer pattern on the contact plugs 
and the ?rst planar protection ?lm, (9) forming a second 
planar protection ?lm having a second contact hole to the 
contact plug on the ?rst selection gate line, and (10) forming 
a conductive line in one direction both on the second contact 
hole and the second planar protection ?lm. 

[0017] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 












