
RELIABLE MEMORY CELL  BACKGROUND [0001]Non-volatile memory (NVM) circuits
have achieved widespread adoption for code and data storage applications.
An important aspect of Mild circuits is their performance, which includes
endurance (number of programming or write/erase cycles) and data retention
after write/erase cycling. Within the industry, the performance of INVM
technology has been characterized extensively. Generally, the NVIM circuits
should be able to endure over 100 thousand to 1 million programming cycles
with dam retention exceeding 20 years, even at extreme ambient
temperatures. [0002]Programming the memory to a program state involves, for
example, injecting hot electrons into the gate dielectric of the floating
or select gate of the memory cell, while erasing involves discharging the
gate dielectric by Fowlen.Nonitteint (FN) tunneling. This may result in
high electric fields, which can degrade the gale dielectric and cause
reduced reliability of the device. SUMMARY [0003]A method of forming a
semiconductor device is presented. The method includes providing a
substrate prepared with a second gate. The second gate is processed to form
a second gate with a rounded corner and a first gate is formed on the
substrate. The first gate is adjacent to and overlaps a portion of the
second gate and the rounded corner, [0004]In another embodiment, a method
of forming a memory cell is disclosed. The method includes providing a
substrate prepared with a second gate of the memory cell. The second gate
includes an overlap region. The second gate is processed to round a corner
or the second gate in the overlap region. An inter-gate dielectric layer is
formed in the overlap region and a first gate region of the substrate. The
method further includes forming a first gate. The 



First gate overlaps the second gate in the overlap region and is disposed
on the inter-gate dielectric layer adjacent to the second gate in the first
gate region of the substrate. [00051A semiconductor device is presented in
one embodiment. The semiconductor device includes a substrate. A first gate
and a second gate are disposed on the substrate; the first gate overlaps
the second gate. An inter-gate dielectric layer separates the first and
second gates. A corner of the second gate which is overlapped by the first
gate comprises a rounded corner. [00061These and other objects, along with
advantages and features of the present invertrion herein disclosed, will.
become apparent: through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the
features of the various embodiments described herein are not mutually
exclusive and can exist in various combinations and perEntuations. BRIEF
DEM:RH-MON OF THE DRAW NOS [00071In the drawings, like reference characters
generally refer to the san P' ts throughout the different views. Also, the
drawings are not necessarily to scale, emphasis instead generally being
placed upon illustrating the principles of the invention. In the following
description, various embodiments of the present invention are described
with reference to the following drawings, in which; [0008]Fig, I shows an
embodiment of a memory cell; [00091Fig, 2 shows an embodiment of a memory
array; 



[MO]Fig, 3 shows a cross-sectional view of an embodiment. of a memory cell;
andu [NMFigs. 4a-f show an embodiment of a process for forming a memory
cell DETAILED DESCRIPTION [0012]Embodiments generally relate to
semiconducror devices. More particularly, some embodiments relate to memory
devices, such as non-volatile memory devices. Such memory devices, for
example, can be incorporated into standalone memory devices, such as DEB or
other  types of portable storage units, or ICs, such as microcontrollers or
system on chips (SoCs). The devices or ICs can be incorporated into or used
with, for example, consumer electronic products, such as computers, cell
phones, and personal digital assistants (PDAs). [0013]Fig. I shows a
schematic diagram of an embodiment of a memory cell IOU. The memory cell,
in one embodiment, comprises a non-volatile memory cell. The memory cell
comprises a transistor with a gate 130 over a channel 114 and between first
and second termInals 111 and 116. The gate comprises a split gate having a
first gate 134 and a second gale 138. In one embodiment, the first gate
comprises a control gate, the first terminal comprises a source terminal,
the second gate comprises a select gate and the second terminal comprises a
drain terminal. Other configurations of gates and terminals are also
useful. For example, the first gate can be a select gate, the first
terminal can be a drain terminal, the second gate can be a control gate and
the second terminal can be a source terminal. [0014]In one embodiment, the
first gate is adjacent to and partially overlaps the second gate. For
example, the control gate is adjacent to and partially overlaps the select
gate. In one embodiment, a portion of the control gate is disposed over the
channel region and partially overlaps the select gate in an overlap region
136. A dielectric layer or layers 120 isolate the gates from each other and
the channel. 



/0015IThe control gate is coupled to a control gate voltage source (V,5),
the select gate is coupled to a select gate voltage source (Vg), the source
terminal is coupled to a source voltage source (V,), and the dmin is
coupled to a drain voltage source (V,i). For example, Veg can be about 0-14
V or about 8-9.5V, Vsg can be about 0-3V or about 1-1.5V. Vd can be about
0-7.5V or about 0-31? and V. can be about 0-5V or about 0-0.5V. Other
voltage values can be supplied to the memory cell, tor example, depending
on the technology. The appropriate voltages are supplied to the memory cell
Ei) access the memory cell, such as programming and reading.  100161In
accordance with one embodiment, a corner of the second gate in the overlap
region comprises a rounded comer. Rounding the corners of the second gate
has been found to reduce the magnitude of the electric field during
programmingAnasing (PIE) of the memory cell. By reducing the electric
field, gate dielectric performance or reliability is improved. [001.7]Fig.
2 ShOWS an embodiment of a memory array 200. In one embodiment, the memory
array comprises a no voiatile memory array. The memory array comprises a
plurality of memory cells arranged in rows and columns. The memory cells,
for example, comprise memory cells 100 as described in Fig. 1 A [OW
corresponds as, for example, a wordline (WL) 260 and a column. corresponds
to a bidine, (EL) 289 of the array. In one embodiment, the Ms are coupled
to the second or drain terminals 116 while W1,s are coupled to the first or
control gates 134 of the memory cells. For example, W1,s provide V"g, BLis
provide Vd. Source lines (SI,$) 274 may be employed to provide Vs to the
first or source terminals III; select gate lines or SGI,s 276 may be used
to provide Vs8 to the second or select gates 38 of the memory cells. SU and
SCits maybe coupled to the memory cells as desired. The memory cells may be
configured as a NOR type array architecture. Arranging the memory cells in
other types of array architectures, such as NAND, is also useful 100181Fig.
3 shows a portion 300 or an embodiment of a device or IC. As shown, the
portion includes a substrate 105. The substrate, for example, comprises a
silicon substrate. The substrate can be lightly doped with p-type dopants.
Other types of substrates, such as silicon germanium or
silie.on-on-insulator (SOD, are also useful. [0019]The substrate can be
prepared with a region 301 cortlainiug memory cells 100. In one embodiment,
the memory cells comprise mm-volatile memory cells. Other types of memory
cells are also useful. The region can be referred. to as an array region.
The array region shows adjacent memory cells. Although only two memory
cells are shown, if is understood that many more memory cells are included
in the device. The array region can be arranged to have sub- 



regions corresponding to, for example, groups of memory cells. The array
region comprises heavily doped well or wells (not shown) with dopants of a
first polarity type. The first polarity type can be n-type or p-type,
depending on the memory cell type. The first polarity type wells are used
for second polarity type memory cells. For example, mtype \veils are used
for ptype memory cells while p-type wells are used for n-type memory cells.
P-type dopards can include bOWEI (B), aluminum (Al) or a combination
thereof while n-type dopants can include phosphorus (P), arsenic (As),
antimony (fib) or a combination thereof. [0020]Additioilally, the substrate
may include non-array regions (not shown), such as logic portion for
support circuitry. The substrate may also include other regions for other
types of circuitry, depending on the type of device or IC. The logic
portion, for example, can include low voltage (LN), MO voltage (HY) and
dual gate oxide (DUO) devices. The DUO devices, 1101 example, are used for
,U0 circuitries. l00211The substrate includes isolation regions (not Shown)
to isolate active device regions frotn other active device regions, as
required. The isolation regions, for example, comprise shallow trench
isolation (S171) regions. Other types of isolation regions are also useful.
[04122]In one embodiment, a memory cell composes a transistor with a gate
130 between first and second. terminals 111 and 116 :formed by, for example
diffusion regions. The first terminal, for example, serses as 9 source and
the second terminal serves as a drain. The source and drain comprise, for
example, second polarity type dOf?antS. /0023]The gate, in one embodiment,
comprises a split gale with first and second gates 134 and 138. For
example, the first gate can be a. control gate and the second gate can be a
select gate. In ine embodiment, the first gate is adjacent to and overlaps
the second gate in an overlap region. In one embodiment, the first gate is
adaeem to and overlaps a portion of the second gate in We overlap region,
leaving a portion of the second gate uncovered by the first gate in a
non-overlap region. The adjacent portion of the first gate is over the
first gate region of the substrate. embodiment, he dielectric layer
comprises a plurality of dielectric layers. For example, the dielectric
layer comprises a second gate dielectric layer 322 and an inter-gate
dielectric layer 324 provided to separate the first gate from the second
gate and substrate. The second gate dielectric layer, for example, is a LV
gate dielectric layer. Other types of second gate dielectric layers may
also be employed. 



[0025]in one embodiment, the inter-gate dielectric comprises a first and
second inter-gate dielectric layers 326 and 328. The first inter-gate
dielectric layer contacts the second gale and substrate while the second
utter-gate layer is disposed thereon. In one embodiment, the first
inter-gate dielectric layer comprises silicon oxide while the second
inter-gate dielectric layer comprises silicon oxide with silicon
nano--crystals. Other types of configurations of the inter-gate dielectric
layers are also useful. For example, the first inter-gate dielectric layer
can comprise a high-K dielectric material andior other types of
nano-crystals. [00261An anti-reflective coating (ARC) 342, such as silicon
nitride, may be provided on the second gate. in one embodiment, the ARC is
at least partially pulled back from the edge of the second gate which is
overlapped by the first gate. Pulling back the ARC exposes at least a
portion of the top surface of the second gate in the overlap region. In one
embodiment, at least a portion of the top surface of the second gate is
exposed sufficiently for rounding the COETICI of the second gate in the
overlap region. For example, at least about 5-50% of the total gate length
is exposed for rounding the corner of the second gate in, the overlap
region. Pulling back the ARC layer to expose the top surface of the second
gate by other amounts is also useful. In alternative embodiments, the ARC
is completely removed from the overlap region. The ARC can he completely
removed prior or subsequent to rounding the corner of the second gate in
the overlap region.  [0027]In one CrabOdinlent, at ast art upper corner 344
of the second gate in the overlap region which is aiacent to or surrounded
by the first gate is rounded. The comer is rounded to reduce the electric
field on the inter-gate dielectric layer. En one embodiment, the radius of
the rounded comer is about 1-100 mu. Rounding the corner by other amounts
may also be useful. f0028lElectric field on the inter-gate dielectric layer
for devices with second gates of rounded corners has beet: found to be
reduced, for example, during PIE of the memory cells as compared to those
with second gates of unrounded corners. The electric field is reduced
whether or not the ARC remains in the overlap region between the fin: ad
second gates. By reducing the electric field, improved device reliability
is achieved. [0029]The :first gate, for example, may be a gate conductor
which serves as a common gate for a row of memory cells. Adjacent memory
cells can be configured as mirror gate electrodes which may share a common
diffusion region. Other configurations or layouts of memory cells are also
useful. The gates may also be provided with sidewid} spacors and salieide
contacts (not shown). BANFigs. 4a-f show cross-sectional views of an
embodiment of a process for ft: ling a 



device or IC 400, Referring to Fig. 4a, a substrate 105 is provided. The
substrate can comprise a silicon substrate, such as a lightly p-type doped
substrate. Other types of substrates, including silicon germanium or
silicon-on-insulator (S01), are also useful. (00311The substrate is
prepared with an array region containing memory cells. In one embodiment,
the memory cells comprise non-volatile memory cells. Other types of memory
cells are also useful. The array region comprises heavily doped well or
wells (not shown) with dopants of a first polarity type. The first:
polarity type can be n-type or p-type, depending on the memory cell type.
The first polarity type wells are used for second polarity type memory
cells. For example, n-type wells are used for p-type memory cells while
p-type wells are used for n-type memory cells. P-type dopants can include
boron (B), aluminum (Al) or a combination  thereof while n-type dopants can
include phosphor (P), arsenic (As), antimony (Sb) or a combination thereof.
[0032]Additionally, the substrate may include a logic portion (not shown)
for ipport circuitry. The substrate may also include regions for other
types of circuitry, depending on the type of device or IC. [0033]Generally,
the IC includes regions with both first and second type wells. To form the
doped wells, ion implantation techniques., such as implantation with a.
tE3acart be used. The first and second type wells can be formed in separate
processes. Other techniques for forming the active regions are also useful.
[0034]The substrate can be prepared with isolation regions (not shown), for
example, to separate the active regions from each other and other active
device regions In one embodiment, the isolation regions comprise STIs.
Various processes can be employed to form the STI regions. For example, the
substrate can be etched using etch and mask techniques to :km trenches
which are then filled with dielectric materials such as silicon oxide.
Chemical mechanical polishing (COP) can be performed to remove excess oxide
and provide a. planar substrate top surface. The STI regions can be formed,
for example, prior to or after the formation of the doped wells. Other
processes or materials can also be used to form the STIs. [0035]Various
layers of the second gate are formed on the substrate. The second gale, for



example, serves as the select gate. Alternatively, the second gate may
serve as the control gate. In one embodiment, Et SCCOEld gate. dielectric
layer 422 is formed on the substrate., The gate dielectric layer, in one
embodiment, comprises silicon oxide. Other types of gate dielectric layers,
such as silicon oxynitride, may also be used. Various techniques can he
eniphiyed to fojtsr the gate dielectric layer. For example, the gate
dielectric layer can be formed by thermal oxidation in either a wet or dry
ambient:. The oxidation can be performed at a temperature range of about
750 - 1100C with a pressure range of about 0-760 T. In an alternative
embodiment,  the oxidizing, ambient can be provided with :nitrogen. The
thickness of the second gate dielectric layer is about 10 to 100A,. The
second gale dielectric layer can be formed using other types of dielectric
materials, thicknesses or techniques. I011361A second gate electrode layer
438 is deposited on the second gate dielectric layer. The gate electrode
layer comprises, in one emboditnem, polysilicon. The gate electrode layer
can he formed as an amorphous or non-amorphous layer. Alternatively., other
types of gate electrodes can he used. The thickness of the second gate
electrode layer, for example, is about 400 - 2000 A. other thicknesses are
also useful. To form the second gate electrode layer, techniques, such as
chemical vapor deposition (CVD), can be used. Other techniques are also
useful. 0037]In one embodiment, the gate electrode layer comprises a doped
gate electrode layer. For example, the gate electrode layer comprises
u-type dopants having a concentration of about I - 9E15 ion/cm2. Other
types of dopants and concentrations are also useful. The dopants, for
example, am incorporated into the gate electrode layer by ion implantation.
Other techniques, such as insitu-doping, can be used for incorporating the
dopants. Providing undoped gate electrode layers may also be useful. PONThe
various second gate layers are patterned. In one embodiment, the various
layers are patterned to form a dual gate stack. Techniques, such as mask
and etch, can be used to form the dual gate stack. For example, a
,ohotoresist layer is formed over the gate layers and patterned, exposing
portions of the gate layers, An anisotropic etch, such as a reactive ion
etch (RIE), is performed to remove exposed portions of the gale layers. 



[0039]In one embodiment, an ARC layer 439 is formed on top of the second
gate electrode layer below the photoresist layer. The ARC layer improves
lithographic resolution, The ARC layer, for example, comprises silicon
nitride or silicon oxide. Other types of ARC layers are also  useful. The
thickness of the ARC layer is, for example, about I0-500A. After
pattemiElg, the photoresist layer is removed, leaving the ARC layer over
the gate slack. [0040]In one embodiment, as shown Fig. 4b, at least
portions 442 of the top surface of the dual gate stack front the edges are
exposed. In one embodiment, at least portions or the top surface of the
dual gate stack are exposed to facilitate rounding the corners of the dual
gate stack in a subsequent process. In one embodiment, exposing portions of
the top surface OC the dual gate stack is achieved by pulling back the ARC
layer. The ARC layer can be pulled back about 5-50% of the. total gate
length. Pulling the ARC layer by other amotmts may also be useful. To pull
back the ARC layer, a wet etch is employed. In one embodiment, the wet etch
comprises a HF chemistry and is performed at a temperature range of about
25-100C. The. duration of the wet etch is about 1-120 sec. Other types of
processes or etch chemistry can also be used. For example, in another
embodiment, a wet etch employing phosphoric acid is used. The phosphoric
acid etch can be performed at a temperature of about 40-200t for about 1-60
see. [0041]Although the ARC layer is pulled back, it remains over a portion
of the second gate electrode. The ARC layer remains in the overlap region
between the first and second gate electrodes as discussed previously. The
ARC layer, for example, improves the poly-to-poly breakdown margin during
erasing and prevents the consumption of nano-crystal oxide stack in between
the first and second gates during downstream mit:ening, such as a wet etch.
This may improve reliability amid yield. In alternative embodiment- the ARC
layer may be removed to expose the top surface of the dual gate stack.
[0042]Refetring to Fig, 4c, an. inter-gate dielectric layer is formed.
Forming the inter-gate dielectric layer, in one embodiment, comprises
forming the first and second inter-gate dielectric layers. In one
embodiment:, in Ranting the first inter-gate dielectric layer 426, the
exposed corners 444 of the dual gale stack are rounded. The first
inter-gate dielectric layer may be selectively formed on the substrate and
portions of the dual gate stack exposed by the ARC layer,  



Other techniques for forming the inter-gate dielectric layer may also he
useful. The inter-gale dielectric layer is formed by, for example,
oxidation. In one embodiment, the inter-gate dielectric layer is formed by
insite steam generated (ISSG) oxidation, The oxidation pressure can :range
from about 0 to 50 T, while the oxidation temperature can range from about
500 to 1000 'C 1i3 a hydrogen ambient. Other techniques for rounding the
corners of the dual gate stack are also useful. The thickness of the
inter-gn dielectric layer is about, for example, less than or equal to 200
A. Other thicknesses may also be useful, [0043]Prior to forming the
inter-gate dielectric layer, a pre-amorphization implant (PAD may be
performed. The pm facilitates forming a thicker first inter-gate dielectric
layer. In one embodiment, the PM complises neutral species of dopants such
as Ge, Si and C. Other types of &Tara may also be used. [0044]in an
alternative embodiment, the exposed comers of the dual gate stack are
rounded prior to forming the first inter-gate dielectric layer. in one
embodiment, the exposed comers of the dual gate stack are rounded by a
hydrogen anneal. For example, the hydrogen anneal is performed prior to
forming the first inter-gate dielectric layer. Other types of processes for
rounding the exposed corners are also useful, The conditions of the anneal
comprise, for example, a pressure ranging front about 0 to 500 T and a
temperature ranging from about 800 to 1200 'C. The hydrogen anneal rounds
the comers with ;improved polysilicon surface quality. After the corners
are rounded, the process continues to form the first inter-gate dielectric
layer. For example, the first inter-gate dielectric layer can. be formed by
thermal oxidation. ISSG and/or PAT may also be employed to form the first
inter-gate dielectric layer. [00451As shown in Fig. 4d, a second inter-gate
dielectric layer 428 is deposited on the substrate. The second inter--gate
dielectric layer may cover the first inter-gate dielectric layer as well as
the ARC layer. In one embodiment, the second inter-gate dielectric layer
comprises  silicon oxide with silicon nano-erystals. Providing the
inter-gate dielectric layer with other types of nano-erystals, such as
germanium nano-crystals may also be useful. [0046.1Various techniques can
be employed to form the inter-gate dielectric layer. In one embodiment, a
silicon layer is formed on the substrate. The silicon layer may be an
amorphous or polysilicon layer. The silicon layer can be about 10-300 A.
Other thicknesses are also useful. The silicon layer is formed by, For
example, CVD at a temperature of about 500-800 C. The substrate is being
annealed after forming the silicon layer to form Si nano-crystals. The
anneal, For example, is performed at a temperature of 700-1000C and
pressure of about 0-50 T for about 1-200 sec in a nitrogen ambient. After
forming the namderystals, thermal oxidathm is performed to foim a silicon
dioxide layer of, for example, about 10-500 A, For example, the substrate
is oxidized at a temperature of about 500-1000 C for about 100-1000 see. A
final anneal can be performed after forming the silicon dioxide layer. The
final anneal can be performed in, for example, a nitrogen and/or oxygen
ambient at a temperature of about 500-1100 "C under a pressure of about
0-760 Ti for about 10.-5000 see. The. final anneal may comprise a plurality
of anneal processes. 



[09471After lhrming the second intergate dielectric layer, me first gate
electrode layer 434 is deposited on the substrate, as shown in Fig, 4e, The
first gate electrode layer, in one embodiment, comprises a conformal layer
of polysificon. The gate electrode layer can be formed as an amorphous or
rum-amorphous layer. The gate electrode layer, in one embodiment, comprises
a doped gate electrode layer. For example, the gate electrode layer can be
doped with n-type dopants, such as phosphorus, at a COBCCIFIralien of about
I 9E15 ionsfern2. The departs can be incorporated by ion implantation Other
techniques for iincoiporating the dopants can also be employed. Forming the
gate electrode with other types of gate electrode materials may also be
useful. In one embodiment, the first gate electrode comprises a thickness
which is greater than the second gate. Typically, the thickness of the lint
gate electrode layer is about 400-2000  A. Other thicknesses may also he
used. To tittETO the first gate electrode layer, techniques, such as
chemical vapor deposition (CYO), can he used. Other techniques are also
useful. [DM]As shown, an ARC layer 448 is formed over the first gate
electrode layer. The ARC, for example, comprises silicon nitride or oxide.
Other lypes or ARC layers are also useful. The thickness of the ARC layer
is, for example, about 1.0-500A, The ARC layer serves to improve
lithographic resolution. [0049]Referring to Fig. 4f, the substrate is
patterned to form adjacent memory cells /00a-h from the dual gate stack.
Techniques, such as mask and etch, can be used to pattern the substrate.
For example, a photoresist layer is tbaried over the ARC tityer. The
photoresist layer can be selectively patterned by lithographic techniques.
The pattern of the photoresist can be transferred to the ARC and gate
electrode layers by, for example, :In anisrampic etch such as RE. The
various layers beneath the pholoresist can he patterned to form the memory
cells. The photoresist layer is removed after forming the memory cetls.
[00561In one embodiment, the memory cells can be formed with two patterning
processes. For example, a first patterning process patterns a portion of
the first and second gates followed by a second patterning process to
pattern the first gate. In patterning, the first gate, depending on the
overlay, he ARC layer over the second gate may or may not. he removed.
Forming the memory cells with other patterning processes or configurations
is also useful. 



[0051]The process continues to form the IC. For example, additional
processing can include removing of the ARC layer over the first gate,
framing gate sidewall spacers, source/drain diffusion regions and salicide
contacts, filling gaps with dielectric material, forming One or more
interconnect levels, final passivation, dicing, assembly and packaging.
Other processes are also useful. For example, other components, such as DI,
NV and I/O devices can be formed EtEiC33" to forming the interconnections.
The memory cells can be formed as a memory device or embedded into a part
of ICs.  spirit or essential characteristics thereof. The fbreguing
embodiments, therefore, are to be considered in all respects illustrative
rather than limiting the invention described herein. Scope of the invention
is thus indicated by the appended claims, rather than by the romping
description, and all changes that come within the meaning and range of
equivalency of the claims ate intended to be embraced therein.  What is
claimed is: CLAIMS  1. A method of forming a semiconductor device
comprising providing a substrate prepared with a second gate; processing
the second gate to form a second gate with a. rounded co      forming a
first gate on the substrate, wherein the first gate is adjacent to and
partially overlaps a portion of the s eon( gate in the rounded corner part
of the second gate. 



2. The method of claim 1 wherein the first gate comprises a control gate
and the second gate comprises a select gate.  3. The method of claim 2
thriller comprises a first diffusion region adjacent to the and a second
diffusion region adjacent to the second gate The method of claim 3 wherein
the first diffusion region serves as a source terminal and  the second
diffusion region serves as a drain terminal.  5. The method of claim 1
further comprises a first. diffusion region adjacent to the first gate and
a second diffusion region adjacent to the second gate.  6. The method of
claim 5 wherein the first diffusion region servos as a source tertinnal and
the second diffusion region serves as a drain terminal.      The method of
claim 1 further comprises forming an inter-gate dielectric layer in the
overlap region of the second gate and between the first gate and the
substrate. 



8.The method of claim 7 wherein the second gate comprises: a second gate
dielectric layer; a. second gate electrode; a device layer over the second
gate electrode; and       further comprises forming a dielectric layer on
the substrate, the dielectric layer covering the second gate and substrate,
wherein depositing the dielectric layer rounds the corner of the second
gate in the overlap region.      The method of claim 8 comprises a
preamorphization implant (PAT) prior to forming the dielectric layer.  10.
The method of claim 9 wherein fbrming the dielectric layer comprises
forming a dielectric layer with nano-crystals.  11. The method of claim 9
wherein forming the dielectric layer comprises forming dielectric layer
with silicon nano-crystals.  12. The method of claim 8 wherein forming the
dielectric layer comprises thermal oxidation or Mintu steam. generated
(ISSG) oxidation. 



13. The method of claim 12 wherein forming the dielectric layer comprises
forming a dielectric layer with nano-crystals.  14. The method of claim 12
comprises a preamorphization implant (PAT) prior to forming the dielectric
layer.        The method of claim 14 wherein forming the dielectric layer
comprises forming a dielectric layer with nano-crystals.  16. The method of
claim I wherein processing the second gate comprises a hydrogen anneal to
round the corner of the second gate in the overlap region.  17. The method.
of claim 16 fluther comprises forming an inter-gate dielectric !aye in the
overlap region of the second gate and between the first gate and the
substrate.  18. The method of claim 17 wherein forming the inter-gate
dielectric layer comprises forming an inter-gate dielectric layer with
nano-crystals.  19. The method of claim I wherein processing the second
gate to form a second gate with a rounded corner comprises performing a
hydrogen arnica!  20. A method of forming a memory cell co      providing a
substrate prepared with a second gate of the memory cell, wherein the
second gate includes an overlap region;   processing the second gate to
round a corner of the second gate in the overlap region; Forming an interc
dielectric layer in the overlap region and a first gate region of the
substrate; and 



forming a lust gate, wherein the first gate overlaps a portion of the
second gate in the overlap region, leaving a portion of the second gate
uncovered by the first gate in a non-overlap region, and the first gate is
disposed on the inter-gate dielectric layer adjacent to the second gate in
the first gate region of the substrate.   21. A semiconductor device
comprising: a substrate; a second gate disposed on the substrate; a first
gate disposed on the substrate and only partially overlapping the second
gate; and an inter-gate dielectric layer separating the first and second
gates,       wherein a corner of the second gate which is overlapped by the
first gate comprises a rounded corner.  22. The device of claim 21 wherein
the first gate comprises a control gate and the second gate comprises a
select gate.       The device of claim 22 further comprises a first
diffUsion region adjacent to the first gate and a second diffusion region
adjacent to the second gate. 24.The device of claim 23 *herein the first
diffusion region serves as a source terminal and the second diffusion
region Serves as a drain terminal. 



15.The device of claim 21 further comprises a first diffusion region
adjacent to the first gate and a second diffusion region adjacent to the
second gate. 26.The device of claim 25 wherein the first diffusion region
serves as a source terrniaai and the second diffusion region serves as a
drain terminal. 27.The device of claim 21 wherein the dielectric layer
comprises a dielectric layer with 




