
2002009P-0  JAN 2001  CSOO-092 & l1l I Method To Form Self-Aligned Source !
Drain CMOS Device On Insulated Staircase Oxide....  2 3 Background of
Invention  4 1) Field of the Invention 5 This invention relates generally
to fabrication of semiconductor devices and  6 more particularly to the
fabrication elevated source / drain regions on a staircase shaped 7
insulating layer. 8 2) Description of the Prior Art  9 10 Field effect
transistors (FETs) are comprised of a pair of diffusion regions, 11
referred to as a source and a drain, spaced apart within a semiconductive
substrate. Such include  12 a gate provided adjacent the separation region
and between the diffusion regions for imparting an  l3 electric field to
enable current to flow between the diffusion regions. The substrate area
adjacent  14 the gate and between the diffusion regions is referred to as
the channel. The semiconductive 15 substrate typically comprises a bulk
monocrystalline silicon substrate having a light conductivity  .16 dopant
impurity concentration. Alternately, the substrate can be provided in the
form of a thin 17 layer of lightly doped semiconductive material over an
underlying insulating layer. Such are  18 commonly referred to as
semiconductor-on-insulator (SOI) constructions. 19  



20 Integrated circuitry fabrication technology continues to strive to
increase  21 circuit density, and thereby minimize the size and channel
lengths of field effect transistors. CSOO-092 & 111 I Improvements in
technology have resulted in reduction of field effect transistor size from
long- 2 channel devices (i.e., channel lengths greater than 2 microns) to
short-channel devices (i.e., 3 channel lengths less than 0.5 microns). 4 As
field effect transistor channel lengths (i.e., gate widths) became smaller,
5 so-called short channel effects began to become increasingly significant.
As a result, device 6 design and consequently process technology had to be
modified to take these effects into account  7 so that optimum device
performance could continue to be obtained. For example, as device 8
dimensions are reduced and the supply voltage remains constant, the lateral
electric field 9 generated within the substrate increases. If the field
becomes strong enough, it can give rise to  10 so-called hot-carrier
effects. This becomes a significant problem with channel lengths smaller  1
1 than 0.5 microns. Hot-carrier effects cause unacceptable performance
degradation in n-type  12 transistor devices built with conventional drain
structures if their channel lengths are less than  l3 0.5 microns. 14  15 A
preferred method of overcoming this problem is to provide lightly doped  16
drain (LDD) regions within the substrate relative to the channel region in
advance of the source  17 and drain regions. The LDD regions are provided
to be lighter conductively doped (i.e., less 18 concentration) than
the-source and drain regions. This facilitates sharing of the voltage drop
by  19 the drain in the channel, as opposed to the stark voltage drop at
the channel occurring in non- 



20 LDD n-type transistors. The LDD regions absorb some of the voltage drop
potential into the  21 drain, thus effectively eliminating hot carrier
effects. As a result, the stability of the device is  22 increased. 23 2
CSOO-092 & 1 'l 1 1 However, further shrinking of the gate width (i.e.,
shorter channel length) 2 makes the LDD region of a conventional transistor
less effective. For example, shorter channel  3 lengths require the LDD
length to be reduced to ensure sufficient semiconductive material 4 between
the diffusion regions to prevent conductance when the gate voltage is off.
One way of 5 attending to such problems is to displace the predominant
portion of the source and drain regions  6 outwardly away from the
substrate by elevating them. For example, a thin (e.g., 200-nm) 7 epitaxial
layer of monocrystalline silicon can be selectively grown from an exposed 8
monocrystalline source and drain substrate areas within an epi reactor, and
provided with 9 sufficiently high conductivity doping to effectively
provide source and drain regions. The lighter  10 doped LDD regions can be
provided within the substrate immediately below the elevated source  1 I
and drain. Thus, a channel of sufficient length is effectively provided
despite the smaller width  12 gate. 13 The importance of overcoming the
various deficiencies noted above is 14 evidenced by the extensive
technological development directed to the subject, as documented by  15 the
relevant patent and technical literature. The closest and apparently more
relevant technical  16 developments in the patent literature can be.gleaned
by considering US 5,597,746(Prall) that  



.17 shows a FET with elevated SID. 18 US 5,683,924(Chan et al.) shows a
raised S/D process. 19 US 5,422,289(Pierce) shows another raised poly SID
process.  20 US 6,015,727(Wanlass) teaches a damascene S/D process. 21
CSOO-092 & 111 I Summary of the Invention 2 It is an object of the present
invention to provide a method for fabricating an  3 elevated source / drain
(SID). 4  5 It is an object of the present invention to provide a method
for fabricating an  6 elevated source / drain (S/D) on a staircase shaped
insulating layer. 7 To accomplish the above objectives, the present
invention provides a method  8 for fabricating a elevated source / drain
(S/D) on a staircase shaped insulating layer. The 9 invention has two
preferred embodiments. 10 The first preferred embodiment can be described
as follows. A gate structure  11 is formed over a substrate. The gate
structure is preferably comprised of a gate dielectric layer,  12 gate
electrode, first spacers, and hard mask. A first insulating layer is formed
over the substrate  13 and the gate structure. A resist layer is formed
having an opening over the gate structure and 14 over a lateral area
adjacent to the gate structure. We etch the insulating layer through the
opening  15 in the resist layer. The etching removes a first thickness of
the insulating layer to form a source /  16 drain (S/D) opening. We remove
the first spacers and hardmask to form a source / drain (S/D) 



17 contact opening. We implant ions into the substrate through the source /
drain (SID) contact  18 opening to form lightly doped drain regions. We
form second spacers on the sidewalls of the  19 gate electrode and the gate
dielectric and on the sidewalls of the insulating layer in the source /  20
drain (S/D) contact opening and the source / drain (S/D) opening. A
conductive layer is 21 deposited over the gate electrode, the insulating
layer. The conductive layer is planarized to  4 CSOO-092 & 111 I exposed
the insulating layer to form elevated source / drain (S/D) blocks on a
staircase shape  2 insulating layer. 3  4 The second preferred embodiment
is described as follows. An insulating layer  5 having a staircase shaped
opening is formed over the substrate. The staircase shaped opening 6
comprised of a lower opening and an upper opening. Next, A gate dielectric
layer and gate 7 electrode layer are formed over the substrate filling the
a staircase shaped opening. We pattern  8 the gate dielectric layer and
gate electrode layer to form a gate dielectric and gate electrode. 9 Then
ions are implanted into the substrate through said staircase opening to
form LDD regions  10 128. Gate spacers are formed on the sidewalls of the
gate electrode and insulating layer spacers  11 on the sidewalls of the
insulating layer in the staircase shaped opening. We form elevated 12
source / drain (SID) blocks in the staircase shaped opening. Ions are
implanted into the elevated  13 source / drain (S/D) blocks to dope the
elevated source / drain (SID) blocks. Silicide regions are  14 formed on
the gate and the elevated source / drain (S/D) blocks. 15  



16 The invention has many advantages over the conventional method to form
17 Source /drains. The invention reduces parasitic junction capacitance.
Additional objects and  18 advantages of the invention will be set forth in
the description that follows, and in part will be  19 obvious from the
description, or may be learned by practice of the invention. The objects
and  20 advantages of the invention may be realized and obtained by means
of instrumentalities and  21 combinations particularly pointed out in: the
append claims. 5 CSOO-092 & 111 2 Brief Description of the Drawings 3 The
features and advantages of a semiconductor device according to the 4
present invention and further details of a process of fabricating such a
semiconductor device in  5 accordance with the present invention will be
more clearly understood from the following 6 description taken in
conjunction with the accompanying drawings in which like reference  7
numerals designate similar or corresponding elements, regions and portions
and in which: 8 Figures 1 through 8 are cross sectional views for
illustrating a first preferred  9 embodiment of a method for forming
elevated source / drain (SID) regions in a staircase shaped  10 opening in
an insulating layer. 11  12 Figures 9 through 13 are cross sectional views
for illustrating a second  13 preferred embodiment of a method for forming
elevated source / drain (S/D) regions in a  14 staircase shaped opening in
an insulating layer. 6 



CSOO-092 & I I 1 I Detailed Description of the Preferred Embodiments  2 A.
First Embodiment The first embodiment of the invention is shown in FIGS I
to 8. 4 As shown in FIG l gate structure is formed over a substrate. The
gate 5 structure is preferably comprised of a gate dielectric layer 14,
gate electrode 16, first spacers 24,  6. and hard mask 18. 7 The first
spacers 24 and the hard mask 18 are comprised of silicon nitride or  8
silicon oxynitride. The first spacers 24 preferably have a thickness of
between about 2000 and  9 4000 A. Silicon nitride is preferred for easier
removal by Hot Phosphoric acid. 10 As shown in FIG 1, we form a first
insulating layer 28 over the substrate 10.  11 Preferably, the first
insulating layer 28 is formed over the substrate 10 and gate structure.
Then,  12 the first insulating layer 28 is chemical-mechanical polish (CMP)
to be coplanar with the top of  13 the gate structure. The first insulating
layer 28 is preferably comprised of oxide, or other low K  14 materials
with K less than 3.0 (e.g., Fluorine silicate glass (FSG), etc). The first
insulating layer  15 28 preferably has a thickness of between about 1 500
and 4000 A. 16 As shown in FIG 2, we form a resist layer 32 having an
opening 36 over the  17 gate structure 20 and over a lateral area adjacent
to the gate structure 20. 18 As shown in FIG 3, a first thickness 42 of the
insulating layer 28 is etched 19 through the opening 36 and to form a
source / drain (SID) opening 40. The first thickness 42 of  20 the
insulating layer that is removed is preferably between 500 and 1000 A. 21
The resist layer.is removed. 



7 ,r. CSOO-092.& 111 1 In an optional step, a blanket etch back (e.g.,
optional oxide etch back step) is  2 performed to reduce the thickness of
the first insulating layer 28. 3 As shown in FIG 3, the thickness 44 is
preferably between 500 and 33000 A  4 and thickness 42 is preferably
between 500 and 1000 A and the total thickness of layer 28 (44  5 plus 42 )
is preferably between 2000 and 4000 A. 6 As shown in FIG 4, we remove the
first spacers 24 and hardmask 18 to form  7 a source I drain (SID) contact
opening 50. Preferably the insulating layer 24 has a thickness of  8
between about 1500 and 2000 A. 9 As shown in FIG 5, we implant ions into
the substrate through the source I  10 drain (SID) contact opening 50 to
form lightly doped drain regions 53. 11  12 As shown in FIG 6, we form
second spacers 54 56 58 on the sidewalls of the  13 gate electrode 16 and
the gate dielectric 14 and on the sidewalls of the insulating layer 28 in
the  14 source / drain (SID) contact opening 50 and the source / drain
(SID) opening 40. The second 15 spacers 54 56 58 are preferably comprise of
silicon oxide or silicon nitride and preferably have a  16 thickness of
between about 500 and 1000 A. 17 As shown in FIG 7, a conductive layer is
deposited over the gate electrode 16,  18 the insulating layer 28. The
conductive layer is comprised of n-doped polysilicon and has a 19 thickness
of between about 2500 and 3500 A. Alternately, an undoped poly is deposited
and the  



20 ions are implanted to dope the poly. 8 CSOO-092 & 111 1 As shown in FIG
8, we planarize the conductive layer to exposed the 2 insulating layer 28
to form elevated source / drain (SID) blocks 62 on a staircase shape
insulating  3 layer 28. The planarization is preferably a
chemical-mechanical polish (CMP) process. 4 The first embodiment provides
the benefits of a highly manufacturable  5 elevated source / drain (S/D)
process. The staircase shaped opening us to define the poly 6 connections
to the LDD (shallow). The source / drain (S/D) regions 62 are formed on top
of the  7 insulating layer 28 in the opening 40. The structure also
provides better punchthru margin for 8 short channel devices.  9 l0  l 1 B.
Second embodiment 12 The second embodiment of the invention is shown in
FIGS 9 to 13. 13 As shown in FIG 9, an insulating layer 114 having a
staircase shaped opening  14 116 118 is formed over the substrate 10. The
staircase shaped opening 116 118 comprised of a  15 lower opening 116 and
an upper opening 118. The staircase shaped opening 116 118 can be 16 formed
by many different processes as known by those skilled in the art. The
staircase shaped  17 opening 116 118 can be defined by any the methods used
to define a dual damascene shaped  18 opening, including 2 photoresist step
processes, and I photoresist layer/etch processes. 19 The insulating layer
has first thicknesses 1 i 6A between 1000 to 1500 A, second thickness 118A



20 between 500 and 1000 A and a overall thickness 114A (116 A and 1 I8A) of
between 1500 and  21 2000. 9 CSOO-092 & I I I I Next, we form a gate
dielectric layer and gate electrode layer over the  2 substrate 10 filling
the a staircase shaped opening 116 118. The gate dielectric layer is 3
preferably comprised of oxide. 4 As shown in FIG 10, we pattern the gate
dielectric layer and gate electrode  5 layer to form a gate dielectric 122
and gate electrode 126. The gate dielectric laver and gate  6 electrode
layer can be patterned by conventional lithographic processes. 7  8 As
shown in FIG 11, ions are implanted into the substrate 10 through the  9
opening 116 and the gate to form LDD regions 128. 10 Then, we form gate
spacers 130 on the sidewalls of the gate electrode 116  11 and insulating
layer spacers 132 1.34 on the sidewalls of the insulating layer 114 in the
staircase  12 shaped opening 116 118. The spacers are formed by forming a
blank layer and anisotropically  13 etching the blanket layer. The gate
spacers 130 and the insulating layer spacers 132 134 are  14 preferably
comprised of oxide. 15 As shown in FIG 12, we form elevated source / drain
(SID) blocks 140 in  16 the staircase shaped opening 116 118. The elevated
source / drain (S/D) blocks 140 are formed  17 in the staircase shaped
opening 116 118 by: (a) depositing a polysilicon laver over the substrate
18 and (b) chemical-mechanical polishing (CMP) the polysilicon layer down
to the insulating layer  



19 114. 10 CSOO-092 & 1 I I I In an optional step, we implant ions into the
elevated source / drain (S/D) 2 blocks 140 to dope the elevated source /
drain (S/D) blocks 140. Otherwise, the polysilicon layer  3 could be
in-situ doped at deposition time. 4 As shown in FIG 13, we form silicide
regions 144 146 on the gate 126 and the  5 elevated source/ drain (S/D)
blocks 140. 6  7 The second embodiment provide benefits of a highly
manufacturable elevated  8 source / drain (S/D) process. The staircase
shaped opening is used to define the poly connections  9 to the LDD
(shallow) and the low resistivity salicide regions-144 146. 10  11 ' 12 As
a preface to the detailed description, it should be noted that, as used in
this  13 specification and the appended claims, the singular forms "a",
"an", and "the" include plural 14 referents, unless the context clearly
dictates otherwise. Specific terminology of particular  15 importance to
the description of the present invention is defined below. 16 Within the
present invention, the substrate may be a substrate employed  17 within a
microelectronics fabrication selected from the group including but not
limited to 18 integrated circuit microelectronics fabrications, solar cell
microelectronics fabrications, ceramic  19 substrate microelectronics
fabrications, optoelectronics device fabrication and flat panel display  



20 microelectronics fabrications. Although not specifically illustrated
within the schematic cross- 21 sectional diagram of Fig. 1, the substrate
10 may be the substrate itself employed within the Il .r; CS00-092 & 111 1
microelectronics fabrication, or in the alternative, the substrate may be
the substrate employed  2 within tile microelectronics fabrication, where
the substrate has formed thereupon or thereover  3 any of several
additional microelectronics layers as are conventionally employed within
the 4 microelectronics fabrication, Such additional microelectronics layers
may include, but are not  S limited to, microelectronics conductor layers,
microelectronics semiconductor layers and 6 microelectronics dielectric
layers,  7 8 As used in the subject invention, etching refers to chemically
eating away a  9 material to form a desired pattern. Selectively etching
refers to the use of etching to remove 10 selected portions of one material
from another in a semiconductor structure. Selective 11 oxide:nitride etch
refers to an etch having a higher etch rate for oxide than for nitride; the
12 selectivity ratio of which indicates the relative etch rates of the
respective materials. l3 Silicon, as used in this application, includes
polysilicon (polycrystalline  14 silicon), amorphous silicon
(non-crystalline silicon), monocrystalline silicon and 15 silicon/germanium
materials. Such silicon may be n- or p-doped, or undoped. 16 CVD refers to
chemical vapor deposition. LPCVD refers to low pressure 17 chemical vapor
deposition. Ion implantation refers to the implantation of ions, for
example, for  



18 doping a semiconductor substrate. Salicidation means formation of
self-aligned silicide. 19 Oxide as used in the subject invention refers to
silicon oxides and nitride as 20 used herein refers to silicon nitride. The
oxide may be doped or undoped, such as PSG (phospho- 21 silicate glass) or
BPSG (Boron doped PSG). An insulation layer or insulator layer refers to a
22 layer having a high-resistivity, which does not conduct electricity. It
may act as a sodium barrier.  12 CSOO-092 & 111. 2 In the above description
numerous specific details are set forth such as flow  3 rates, pressure
settings, thicknesses, etc., in order to provide a more thorough
understanding of  4 the present invention. It will be obvious, however, to
one skilled in the art that the present 5 invention may be practiced
without these details. In other instances, well known process have 6 not
been described in detail in order to not unnecessarily obscure the present
invention. Also, the  7 flow rates in the specification can be scaled up or
down keeping the same molar % or ratios to 8 accommodate difference sized
reactors as is known to those skilled in the art. 9 Unless explicitly
stated otheiwise, each numerical value and range should be  10 interpreted
as being approximate as if the word about or approximately preceded the
value of  1 1 the value or range. 12  13 While the invention has been
particularly shown and described with reference  14 to the preferred
embodiments thereof, it will be understood by those skilled in the art that
various  15 changes in form and details may be made without departing from
the spirit and scope of the 16 invention. It is intended to cover various
modifications and similar arrangements and 



17 procedures, and the scope of the appended claims therefore should be
accorded the broadest  18 interpretation so as to encompass all such
modifications and similar arrangements and 19 procedures.  20 21 13
CSOO-092 & I I I II!IIOjIIIIllhlIIIflhI 1 111 M S -  I What is claimed is:
14 CS00-092 & 111 I I I I I.  1!I \ I 1111111 III I I IMI I 6 L i 2 1. A
method of fabrication of an elevated Self-Aligned Source / Drain CMOS
device on a  3 staircase shaped insulating layer; comprising the steps of:
4 a) forming gate structure over a substrate; said gate structure comprised
of a gate  5 dielectric layer, gate electrode, first spacers, and hard
mask; 6 b) forming a first insulating layer over said substrate; 7 c)
forming a resist layer having an opening over said gate structure and over
a lateral  .8 area adjacent to said gate structure; 



9 d) etching said insulating layer through said opening in said resist
layer; the etching  10 removing a first thickness of said insulating layer
to form a source / drain (S/D) 11 opening; 12 e) removing said first
spacers and said hardmask to form a source / drain (S/D)  13 contact
opening; 14 f) implanting ions into said substrate through said source /
drain (S/D) contact  is opening to form lightly doped drain regions; 16 g)
forming second spacers on the sidewalls of said gate electrode and said
gate 17 dielectric and on the sidewalls of said insulating layer in said
source / drain (S/D)  18 contact opening and said source / drain (S/D)
opening; 19 h) depositing a conductive layer over said gate electrode, said
insulating layer; and  20 i) planarizing said conductive layer to exposed
said insulating layer to form elevated  21 source / drain (S/D) blocks on a
staircase shape insulating layer. 22 15 CSOO-092 & 1 l 1
1111111111111111111 11111 11 1111  * C L 2. The method of claim 1 wherein
said first spacers and said hard mask are comprised of  silicon nitride. 3.
The method of claim I wherein said first insulating layer is comprised of
oxide. 4. The method of claim 1 wherein said first insulating layer has a
thickness of between  



about 2000 and 4000 A. 5. The method of claim I wherein said first
insulating layer is formed over said substrate  and gate structure and said
first insulating layer is chemical-mechanical polish (CMP) to be  coplanar
with the top of said gate structure. 6. The method of claim l wherein said
first thickness of said insulating layer is between 500  and 1000 A. 7. The
method of claim I wherein said second spacers are comprised of siliconoxide
and  have a thickness of between about 500 and. 1000 A. 8. The method of
claim I wherein said conductive layer is comprised of n-doped  polysilicon
and has a thickness of between about 2500 and 3500 A. 1 9. A method of
fabrication of an elevated Self-Aligned Source / Drain CMOS device on a  2
staircase shaped insulating layer; comprising the steps of: 3 a) forming
gate structure over a substrate; said gate structure comprised of a gate  4
dielectric layer, gate electrode, first spacers, and hard mask; 5 (1) said
first spacers and said hard mask are comprised of silicon nitride.  6 b)
forming a first insulating layer over said substrate; 16 CSOO-092 & II I
1j1111111111IU II 1 I\1 111 C L S 7 (1) said First insulating layer is
comprised of oxide, or a dielectric material  8 with a dielectric constant
less than 3.0 ; said first insulating layer has a  



9 thickness of between about 2000 and 4000 A; 10 (2) said first insulating
layer is formed over said substrate and gate structure  11 and said first
insulating layer is chemical-mechanical polish (CMP) to be  12 coplanar
with the top of said gate structure; 13 c) forming a resist layer having an
opening over said gate structure and over a lateral  14 area adjacent to
said gate structure; 15 d) etching said insulating layer through said
opening in said resist layer, the etching  16 removing a first thickness of
said insulating layer to form a source / drain (S/D) 17 opening; 18 (1)
said first thickness of said insulating layer is between 500 and 1 000 A;
19 e) removing said first spacers and said hardmask to form a source /
drain (S/D) 20 contact opening; 21 f) implanting ions into said substrate
through said source / drain (S/D) contact  22 opening to form lightly doped
drain regions; 23 g) forming second spacers on the sidewalls of said gate
electrode and said gate 24 dielectric and on the sidewalls of said
insulating layer in said source / drain (S/D)  25 contact opening and said
source / drain (S/D) opening; 26 (1) said second spacers are comprised of
silicon oxide and have a thickness of  27 between about 500 and 1000 A; 28
h) depositing a conductive layer over said gate electrode, and said
insulating layer;  17 CS00-092 & 111 IlIIIIIIIIiiIIIIIIIiiiiiiiill! 



S 29 (1) said conductive layer is comprised of n-doped polysilicon and has
a  30 thickness of between about 2500 and 3500 A; 31 i) planarizing said
conductive layer to exposed said insulating layer to form elevated  32
source I drain (SID) blocks on a staircase shape insulating layer. ,.)  34
l 10. A method of fabrication of Self-Aligned Source / Drain CMOS device on
a staircase  2 shaped insulating layer comprising the steps of: 3 a)
forming an insulating layer having a staircase shaped opening over a
substrate; said  4 staircase shaped opening comprised of a lower opening
and an upper opening; 5 b) forming a gate dielectric layer and gate
electrode Payer over said substrate 10 filling  6 said a staircase shaped
opening; 7 c) patterning said gate dielectric layer and gate electrode
layer to form a gate  8 dielectric and gate electrode; 9 d) implanting ions
into said staircase opening to form LDD regions; 10 e) forming gate spacers
on the sidewalls of said gate electrode and insulating layer  11 spacers on
the sidewalls of said insulating layer in said staircase shaped opening;
12 fl forming elevated source / drain (S/D) blocks in said staircase shaped
opening; 13 g) implanting ions into said elevated source / drain (S/D)
blocks to dope said elevated.  14 source / drain (S/D) blocks ; and 15 h)
forming silicide regions on said gate and said elevated source / drain
(S/D) blocks.  



16 18 CS00-092 & l II 11111111111111 Illll 11111 II Illl * C L M S 11. The
method of claim 10 wherein said gate dielectric layer is comprised of
oxide. 12. The method of claim 10 wherein said gate spacers and said
insulating layer spacers are  comprised of oxide. 13. The method of claim
10 wherein said elevated source/ drain (S/D) blocks are formed in  said
staircase shaped opening by: (a) depositing a polysilicon layer over said
substrate and (b)  chemical-mechanical polishing -(CMP) said polysilicon
layer down to said insulating layer. 1 14. A method of fabrication of
Self-Aligned Source / Drain CMOS device on a staircase  2 shaped insulating
layer comprising the steps of. 3 a) forming an insulating layer having a
staircase shaped opening over a substrate; 4 said staircase shaped opening
comprised of a lower opening and an upper opening;  5 b) forming a gate
dielectric layer and gate electrode layer over said substrate filling  6
said a staircase shaped opening; 7 (1) said gate dielectric layer is
comprised of oxide; 8 c) patterning said gate dielectric layer and gate
electrode layer to form a gate  9 dielectric and gate electrode; 10 d)
implanting ions into said substrate through said staircase opening to form
LDD  1 1 regions; 



12 e) forming gate spacers on the sidewalls of said gate electrode and
insulating layer  l3 spacers on the sidewalls of said insulating layer in
said staircase shaped opening ; 14 (1) said gate spacers and said
insulating layer spacers are comprised of oxide;  15 f) forming elevated
source / drain (S/D) blocks in said staircase shaped opening; 19 CSOO-092 &
I 1 l 14  I~IIlI1~~ S C L M '15 (1) said elevated source / drain (S/D)
blocks are formed in said staircase 16 shaped opening by: (a) depositing a
polysilicon layer over said substrate and  17 (b) chemical-mechanical
polishing (CMP) said polysilicon layer down to 18 said insulating layer; 19
g) implanting ions into said elevated source / drain (S/D) blocks to dope
said elevated  20 source / drain (S/D) blocks; and 21 h) forming suicide
regions on said gate and said elevated source / drain (S/D) blocks.  22 20 


