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(57) ABSTRACT 

A method of forming a transistor and a semiconductor 
metal-oXide transistor. The method at least includes provides 
a substrate; covers the substrate by a doped amorphous 
polysilicon layer and a barrier layer in sequence, and 
removes part of the barrier layer and part of the doped 
amorphous polysilicon layer to form a hole Which expose 
part of the substrate; forms a dielectric layer on both the 
barrier layer and the hole, Wherein the hole is not totally 
?lled by the dielectric layer; forms a conductor layer on the 
dielectric layer, Wherein the hole is not totally ?lled by both 
the conductor layer and the dielectric layer; forms a metal 
layer on the conductor layer; performs a planariZing process 
by using the barrier layer as a stop layer; and removing the 
barrier layer. The other at least includes a U-shaped dielec 
tric layer Which is located on a substrate; a U-shaped 
polysilicon layer Which is located on the holloW of the 
U-shaped dielectric layer; a metal layer Which is located on 
the holloW of the U-shaped polysilicon layer; a source doped 
region Which is located in the substrate and is brie?y located 
on one side of the U-shaped dielectric layer; a drain doped 
region Which is located in the substrate and is brie?y located 
on another side of the U-shaped dielectric layer; and an 
epi-like silicon layer Which is located on both the source 
doped region and the drain doped region. 
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Covers a substrate by a doped 31 
amorphous polysilicon layer /_ 

and a barrier layer in sequence. 

Removes part 0? the barrier layer 
and part 0? the doped /—32 

amorphous polysilicon layer to Porm 
a hole which expose part 0? the 

substrate. 

Forms a dielectric layer on both the 
barrier layer and r33 

the hole,whereih the hole is hot totally 
Filled by the dielectric layer. 

Forms a cohductor layer on both 
the dielectric layer wherein the 34 
hole is not totally Filled by both /_ 

the conductor 
layer and the dielectric layer. 

Forms a metal layer on the 35 
conductor layer. /_ 

PerForm a plaharizihg process 36 
by using the barrier layer /_ 
as a stop layer,ahd then 
remove the barrier layer. 

FIGS 
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MOSFET WITH BOTH ELEVATED 
SOURCE-DRAIN AND METAL GATE AND 

FABRICATING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention pertains to transistor, and particular 
to method for forming transistor With both elevated source 
drain and metal gate. 

[0003] 2. Description of the Prior Art 

[0004] One trend of the semiconductor industry is to make 
semiconductor devices as small as possible. HoWever, pro 
cess technology or methods used in forming such devices 
impose limitations on hoW small a device can be made. 

[0005] A typical semiconductor device and a primary 
building block in the semiconductor industry is the transis 
tor, especially the metal oxide semiconductor ?eld effect 
transistor (MOSFET). Referring to FIG. 1, a MOSFET is 
typically composed of gate conductor layer 120, sideWall 
116 and gate dielectric layer 115 Which both are formed over 
substrate 110, herein gate conductor layer 120 is usually 
composed of polysilicon and gate dielectric layer 115 is 
usually composed of oxide. Within substrate 110 are formed 
deep source-drain regions 150 (sometimes referred to as 
heavily doped source and drain regions) and source-drain 
extension regions 130 (sometimes referred to as lightly 
doped source-drain region). In general, doped regions are 
regions contain a higher concentration of P-type or N-type 
dopants than substrate 110. Source-drain extension regions 
130 generally have a loWer concentration of dopants com 
pared to deep source-drain regions 150, although sometimes 
these regions can be doped at equivalent levels. Further, 
source-drain extension regions 130 have a thickness, Which 
is smaller than thickness of deep source-drain regions 150. 
ShalloW source-drain extension regions 130 are important 
for reducing hot carrier injection (HCI), Which often occurs 
in scaled doWn (e.g. sub-micron) devices, and for maintain 
ing other device characteristics such as threshold voltage 
rolloff, punchthrough, and other short channel characteris 
tics. Thicker deep source-drain regions 150 are generally 
important for loWering device resistivity, for maxing device 
current and for forming contact. 

[0006] In reducing the siZe of MOSFET devices, much of 
the focus has been on reducing the length of gate conductor 
120. As the length is reduced, hoWever, the device siZe must 
also be reduced in the vertical direction. That is to say that 
thickness of source-drain extension regions 130 also must be 
reduced. HoWever, formation of shalloW source-drain exten 
sion regions 130 requires precise control of dopant distri 
bution on a ?ne scale. Unfortunately, While technology Will 
alloW other portions of MOSFET devices to be scaled 
smaller, e.g. gates scaled in sub-micron lengths, limitations 
in forming ?nely scaled source-drain extension regions 130 
have prevented semi-conductor devices from reaching their 
smallest dimensions. These limitations often arise as a result 
of heat steps, including annealing process for repairing and 
achieving doped regions, but also causing diffusion of 
dopants. 
[0007] One proposed structure Which alloWs for small 
device scaling While avoiding small scale source-drain 
extension formation problems is the elevated source-drain 
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MOSFET, Which also is called as elevated source-drain 
MOSFET. One type of elevated source-drain MOSFET is 
the hot-carrier suppressed (HCS) MOSFET, a cross-section 
of Which is shoWn in FIG. 2, that includes substrate 210, 
gate dielectric 215, gate conductor 220 and sideWall 270. 
Besides, HCS MOSFET also has source and drain region 
240 in substrate 210. 

[0008] Rather than using source-drain extension regions, 
the HCS MOSFET has elevated layers 250 Which perform 
the same functions as source-drain extension regions in 
conventional MOSFETs but avoid the dopants diffusion 
problem in their formation. That is, layers 250 reduce, or 
suppress, hot-carrier injection. Further, in order to provide 
loWer sheet and contact resistance, additional layers 260 are 
utiliZed. Herein, doping concentration of additional layers 
260 is higher than that of elevated layers 250. Besides, 
because many of the functions of the deep source-drain 
regions of conventional MOSFETs are ful?lled by the 
additional layer 260, HCS MOSFET source and drain 
regions 240 can be remain shalloW, Which is desirable in 
forming smaller devices. More detailed information regard 
ing the general structure and performance of HCS MOS 
FETs devices can be found in Shin et al., “MOSFET Drain 
Engineering Analysis for Deep-Submicrometer Dimensions: 
A NeW Structural Approach”, IEEE Transactions on Elec 
tron Devices, Vol. 39, No. 8 (August 1992). 

[0009] While elevated source-drain MOSFETs have com 
parable performance characteristics to those of conventional 
MOSFETs While at the same time permitting the formation 
of smaller devices When compared With conventional MOS 
FETs, use of elevated source-drain MOSFETs has not 
become Widespread. The devices are dif?cult to manufacture 
for al least folloWing reasons. First, as shoWn in FIG. 2, 
elevated layers 250 and second layers 260 must be selec 
tively groWn, Which is a difficult task involving high vacuum 
and chemical vapor deposition processes. Such processes 
further requires expensive equipment, are dif?cult to control, 
critically rely on surface preparation, and are cagily ruined 
by a small amount of contamination. 

[0010] Second, source and drain regions 240 are doped 
using conventional methods, eg ion implantation, prior to 
forming elevated layers 250 and second layers 260. For the 
same reasons that source-drain extension regions depth in a 
conventional MOSFET is dif?cult to control, so too is it 
dif?culty to maintain shalloW source and drain regions 240, 
Which are desirable in forming small scale elevated source 
drain MOSFETs. Further, the heat cycles in both elevated 
layers 250 and second layers 260 formation cause the 
dopants to diffuse. 

[0011] Third, qualify of sideWall 270 in these elevated 
source-drain MOSFETs is generally lacking. SideWalls of 
suf?cient uniform thickness are necessary to control capaci 
tance betWeen gate the raise source-drain regions (layers 250 
and 260). Such sideWall 270, hoWever, are general groWn or 
deposited on the gate prior to forming layers 260/260, and 
the ability to form sideWalls of adequate uniform thickness 
to suf?ciently control capacitance is extremely difficult (for 
example, shape of deposited sideWall 270 is fan-shape), 
particularly When subjected to the forming process of both 
layers 260/260. 

[0012] Moreover, although polycide has been Wide 
spreadly used to reduce the resistance betWeen the gate of 
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MOSFET and corresponding conductor line(s), because that 
polycide usually is a composite of polycide layer Which is 
closed to dielectric layer (also called as gate oxide layer) and 
metal layer Which is far aWay dielectric layer, following 
disadvantages are unavoidable: thermal processes of fabri 
cation of polycide Will induce diffusion of doped dopants, 
metal is dif?cult to be etched (for example, copper) and 
polysilicon and metal must be etched separately. Thus, While 
gate conductor 220 is made of polycide (means metal gate 
is formed), although resistance betWeen gate of MOSFET 
and corresponding conductor line(s) is reduced, shape of 
source and drain region 240 is varied and enlarged, and also 
total fabrication of MOSFET is further complicated by 
application of polycide. 

[0013] Therefore, it is desirable to develop a process that 
Will alloW for easier manufacturabiliy of elevated source 
drain MOSFETs, and thus alloW for semiconductor device 
formation of reduced siZe. 

SUMMARY OF THE INVENTION 

[0014] Objects of the present invention at least include 
method(s) for forming a MOSFET With both elevated 
source-drain and metal gate, especially for method(s) the 
effectively avoid disadvantages of conventional fabrication 
of elevated source-drain MOSFET. 

[0015] Objects of the present invention further comprise 
integrating forming processes of metal gate and elevated 
source-drain during fabrication of MOSFET. 

[0016] Still an object of the invention is to present a neW 
structure of the MOSFET that at least includes elevated 
source-drain and metal gate at the same time. 

[0017] On the hole, one embodiment is a method of 
forming a transistor. The method at least includes provides 
a substrate; covers the substrate by a doped amorphous 
polysilicon layer and a barrier layer in sequence, and 
removes part of the barrier layer and part of the doped 
amorphous polysilicon layer to form a hole Which expose 
part of the substrate; forms a dielectric layer on both the 
barrier layer and the hole, Wherein the hole is not totally 
?lled by the dielectric layer; forms a conductor layer on both 
the dielectric layer and the hole, Wherein the hole is not 
totally ?lled by both the conductor layer and the dielectric 
layer; forms a metal layer on the conductor layer; performs 
a planariZing process by using the barrier layer as a stop 
layer; and removing the barrier layer. 

[0018] Another embodiment is a transistor that at least 
includes a U-shaped dielectric layer Which is located on a 
substrate; a U-shaped polysilicon layer Which is located on 
the holloW of the U-shaped dielectric layer; a metal layer 
Which is located on the holloW of the U-shaped polysilicon 
layer; a source doped region Which is located in the substrate 
and is brie?y located on one side of the U-shaped dielectric 
layer; a drain doped region Which is located in the substrate 
and is brie?y located on another side of the U-shaped 
dielectric layer; and an epi-like silicon layer Which is located 
on both the source doped region and the drain doped region. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Preferred embodiments of the invention are 
described beloW With reference to the folloWing accompa 
nying draWings. 

Jun. 6, 2002 

[0020] FIG. 1 is a cross-sectional vieW of a conventional 
MOSFET; 

[0021] FIG. 2 is a cross-sectional vieW of a HCS MOS 
FET; 

[0022] FIG. 3 is a brie?y ?oWchart of a present method of 
the invention; 

[0023] FIG. 4A to FIG. 4F are cross-sectional vieWs of a 
MOSFET in various steps of fabrication, formed using a 
method in accordance With one embodiment of the inven 
tion; and 

[0024] FIG. 5A and FIG. 5B are tWo cross-section vieW 
of a MOSFET in accordance With another embodiment of 
the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] This disclosure of the invention is submitted in 
furtherance of the constitutional purpose of the US. Patent 
LaWs “to promote the progress of science and useful arts” 
(Article 1, Section 8). 

[0026] The Applicant directly points out a key point for 
solving most of disadvantages of fabrication of conventional 
elevated source-drain MOSFET: diffusion of dopants can be 
reduced by decreasing both period and temperature of all 
processed thermal processes. Further, because that both 
temperature and period of each processed thermal process is 
limited and arbitrary decrease of temperature Will induces 
unexpected risk, for example dielectric layer can not be 
properly deposited When temperature too loW to let each 
reactant fully reacts With other reactants, a more effective 
Way is to perform all required thermal processes at the 
period. Surely, While several thermal processes are per 
formed simultaneously, both temperature and period should 
be adjusted to satisfy all requirements of all thermal pro 
cesses. 

[0027] Further, aims at the problem that fabrication of gate 
is complexed by inconvenience of fabrication of polycide, 
the Applicant also points out a key point: MOSFET only 
requires oxide layer (dielectric layer) is located betWeen 
substrate and metal layer (conductor layer), it never requires 
that oxide layer is almost parallel to metal layer, Which is a 
characteristic of most of conventional MOSFET. In other 
Words, by application of concepts of copper damascene, it is 
possible to avoid troubles of tWice etch process of fabrica 
tion of polycide by folloWing steps: forms a U-shaped oxide 
layer, forms metal layer at least on the U-shaped oxide layer, 
and remove excess metal layer by a planariZating process. 

[0028] Besides, for MOSFET With elevated source-drain, 
concepts of copper damascene could be further applied to 
replace conventional fabrication of MOSFET that gate is 
formed before source/drain are formed by a neW fabrication 
that gate is formed after source/drain have been formed. 
Because elevated source-drain are located on top surface of 
substrate, oxide layer and metal layer (such as polycide 
layer) could be formed by ?rst deposing them into the hole 
surrounded by raised source-drain and then removing excess 
these layers. Without argument, no etch process is required 
by formation of gate in this Way, then not possible only error 
of photolithography can be avoid but also total fabrication is 
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simpli?ed. Thus, the present Way is more suitable for 
fabricating smaller scale MOSFET than conventional meth 
ods. 

[0029] In accordance With previous vieWpoints, the Appli 
cant presents a method for forming a transistor, especially a 
transistor With both elevated source-drain and metal gate. As 
shoWn in FIG. 3, the method at least includes following 
steps: as cover block 31 shoWs, covers a substrate by a doped 
amorphous polysilicon layer and a barrier layer in sequence; 
as hole block 32 shoWs, removes part of the barrier layer and 
part of the doped amorphous polysilicon layer to form a hole 
Which expose part of the substrate; as ?rst ?ll block shoWs, 
forms a dielectric layer on both the barrier layer and the hole, 
but the hole is not totally ?lled by the dielectric layer; as 
second ?ll block 34 shoWs, forms a conductor layer on the 
dielectric layer, Wherein the hole is not totally ?lled by both 
the conductor layer and the dielectric layer; as form block 35 
shoWs, forms a metal layer on the conductor layer; and as 
expose bock 36 shoWs, performs a planariZing process by 
using the barrier as a stop layer, and then remove the barrier 
layer. 

[0030] One preferred embodiment is a method of forming 
a transistor. 

[0031] In the step shoWn in FIG. 4A, substrate 40, such as 
silicon substrate, is provided, and then substrate 40 is 
covered by doped amorphous polysilicon layer 41 and 
barrier layer 42 in sequence. Next, part of barrier layer 42 
and part of doped amorphous polysilicon layer 41 are 
removed to form hole 43 Which exposes part of substrate 40. 
Herein, barrier layer 42 usually is a silicon nitride layer and 
typical thickness of barrier layer 42 is about from 200 
angstroms to 1000 angstroms, and thickness of doped amor 
phous polysilicon layer 41 usually is about 1000 angstroms 
to 4000 angstroms. 

[0032] In the step shoWn in FIG. 4B, dielectric layer 44, 
Which usually is a conformal layer is formed on both barrier 
layer 42 and hole 43. Whereby, hole 43 is not totally ?lled 
by dielectric layer 44. Moreover, dielectric layer 44 can used 
to form a gate dielectric layer during folloWing processes, 
and dielectric layer 44 usually is silicon dioxide layer. 

[0033] It should be emphasiZed that forming temperature 
of dielectric layer 44 is high, especially When it is formed by 
deposition. Then during formation of dielectric layer 44, 
numerous dopants inside doped amorphous layer 41 are 
driven into substrate 40 and form both source doped region 
46 and drain doped region 47. Further, oWing to structure of 
amorphous is unstable, amorphous polysilicon layer 41 Will 
be recrystalliZed during formation of said dielectric layer. 
Then, While both temperature and period of formation of 
dielectric layer 44 are enough, doped amorphous polysilicon 
layer 41 Will be transformed to be epi-like silicon layer 48. 
Certainly, forming temperature and forming period of 
dielectric layer 48 are adjustable to balance requirement of 
high quality dielectric layer 44, requirement high quality 
epi-like silicon layer 48 (doped amorphous polysilicon layer 
41) and requirement of proper shape of both source doped 
region 46 and drain doped region 47. 

[0034] Signi?cantly, because that both source doped 
region 46 and drain doped region 47 are formed With 
dielectric layer 44 at the same time, dopants Will only 
diffusive one time. In other Words, disadvantages of con 

Jun. 6, 2002 

ventional fabrication of MOSFET that induced by repeated 
diffusion of dopants can be properly improved. 

[0035] In the step shoWn in FIG. 4C, conductor layer 45 
is formed on dielectric layer 44. Whereby, hole 43 is not 
totally ?lled by both dielectric layer 44 and conductor 45, 
and conductor layer 45 usually is thicker than dielectric 
layer 44. Besides, conductor layer 45 usually is doped 
polysilicon layer, and typical thickness of conductor layer 45 
is about 300 angstroms to 1000 angstroms. 

[0036] In the step shoWn in FIG. 4D, metal layer 49 is 
formed on conductor layer 45. Herein, material of metal 
layer 49 is chosen from the group of tungsten, aluminum and 
copper. Certainly, While material of metal layer 49 is refrac 
tory metal such as tungsten and cobalt, an optional step is to 
process a thermal process to let part of metal layer 49 is 
transformed to a metal silicide layer, Which is not shoWn in 
these ?gures. 

[0037] In the step shoWn in FIG. 4E, 21 planariZing pro 
cess, such as chemical mechanical polishing process, is 
performed by using said barrier layer as a stop layer. 

[0038] Surely, an optional step is to remove barrier layer 
42, as shoWn in FIG. 4F. Whereby HZSO4 is used to remove 
barrier layer 42 While barrier layer 42 is a silicon nitride 
layer. 

[0039] Another preferred embodiment is a semiconductor 
metal-oxide transistor. As FIG. 5a shoWs, at least includes: 
U-shaped dielectric layer 51, polycide layer 52, source 
doped region 53, drain doped region 54 and epi-like silicon 
layer 55. 

[0040] U-shaped dielectric layer 51 is located on substrate 
50, and polycide layer 52 is located on the holloW of 
U-shaped dielectric layer 51. Source doped region 53 is 
located in substrate 50 and is brie?y located on one side of 
U-shaped dielectric layer 51, and drain doped region 54 is 
located in substrate 50 and is brie?y located on another side 
of U-shaped dielectric layer 51. Further, epi-like silicon 
layer 55 is located on both source doped region 53 and said 
drain doped region 54. Moreover, material of U-shaped 
dielectric layer 51 usually is silicon dioxide or silicon 
nitride, and epi-like silicon layer 55 can be replaced by 
polysilicon layer. 

[0041] Without argument, one main characteristic of the 
invention is that oxide layer (dielectric layer) of gate is not 
brie?y parallel to metal layer (conductor) of gate, but oxide 
layer is located under and on sideWall of oxide layer. Thus, 
epi-like silicon 55 and polycide layer 52 can be properly 
separated by U-shaped dielectric layer 51. And then 
U-shaped dielectric layer 51 can be used as both spacer and 
gate dielectric layer. 

[0042] FIG. 5B shoWs another MOSFET, Which present 
by the Applicant and is similar to FIG. 5A, herein same label 
indicates same items. As shoWn in FIG. 5B, polycide layer 
52 is replaced by both U-shaped polysilicon layer 56 and 
metal layer 57, Where metal layer 57 is located on the holloW 
of U-shaped polysilicon layer 56 and U-shaped polysilicon 
layer 56 is located on the holloW of U-shaped dielectric layer 
51. Further, not only material of U-shaped polysilicon layer 
56 usually is doped polysilicon but also epi-like silicon layer 
55 is replaced by silicon layer 58. Where, Wherein available 
varieties of silicon layer 58 at least include epi-like silicon 
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layer, doped polysilicon layer, amorphous polysilicon layer 
and doped amorphous polysilicon layer. 

[0043] Signi?cantly, metal layer 57 can effectively reduce 
resistance betWeen gate of MOSFET and corresponding 
conductor line(s), and U-shaped polysilicon layer 56 can be 
used to let metal layer 57 is formed by deposition, Which can 
avoid troubles of etch metal layer 57 in conventional fab 
rication. In general, available materials of metal layer 57 at 
least include copper, tungsten and aluminum. Further, While 
silicon layer 58 and metal layer 57 have been properly 
insulated from each other, height of U-shaped dielectric 
layer 51 can be different from thickness of silicon layer 58. 

[0044] Although speci?c embodiments have been illus 
trated and described, it Will be obvious to those skilled in the 
art that various modi?cations may be made Without depart 
ing from What is intended to be limited solely by the 
appended claims. 

What is claimed is: 
1. A method of forming a transistor, comprising: 

providing a substrate; 

covering said substrate by a doped amorphous polysilicon 
layer and a barrier layer in sequence, and removing part 
of said barrier layer and part of said doped amorphous 
polysilicon layer in sequence to form a hole Which 
eXposes part of said substrate, Wherein said hole is 
corresponding to a location of a gate of said transistor; 

forming a dielectric layer on both said barrier layer and 
said hole, said hole being not totally ?lled by said 
dielectric layer, Wherein said dielectric layer can be 
used to form a gate dielectric layer of said transistor; 

forming a conductor layer on both said dielectric layer, 
Wherein said hole is not totally ?lled by both said 
conductor layer and said dielectric layer; 

forming a metal layer on said conductor layer; 

performing a planariZing process by using said barrier 
layer as a stop layer; and 

removing said barrier layer. 
2. The method of claim 1, Wherein said barrier layer is a 

silicon nitride layer. 
3. The method of claim 1, Wherein thickness of said 

barrier layer is about from 200 angstroms to 1000 ang 
stroms. 

4. The method of claim 1, Wherein thickness of said doped 
amorphous polysilicon layer is about 1000 angstroms to 
4000 angstroms. 

5. The method of claim 1, Wherein a plurality of dopants 
inside said doped amorphous layer are driven into said 
substrate during formation of said dielectric layer. 

6. The method of claim 1, Wherein said doped amorphous 
polysilicon layer is re-crystalliZed to form an epi-like silicon 
layer during formation of said dielectric layer. 

7. The method of claim 1, Wherein said dielectric layer is 
a conformal layer. 

8. The method of claim 1, Wherein said conductor layer is 
a doped polysilicon layer. 

9. The method of claim 1, Wherein thickness of said 
conductor layer is about form 300 angstroms to 1000 
angstroms. 

Jun. 6, 2002 

10. The method of claim 1, Wherein material of metal 
layer is chosen from the group of tungsten, aluminum and 
copper. 

11. The method of claim 1, further comprises performing 
a thermal process to transfer part of said metal layer to a 
metal silicide layer. 

12. The method of claim 1, Wherein said planariZing 
process is a chemical mechanical polishing process. 

13. The method of claim 1, Wherein HZSO4 is used to 
remove said barrier layer While said barrier layer is a silicon 
nitride layer. 

14. A semiconductor-metal-oXide transistor, comprising: 

a U-shaped dielectric layer, said U-shaped dielectric layer 
is located on a substrate; 

a U-shaped polysilicon layer Which is located on the 
holloW of said U-shaped dielectric layer; 

a metal layer Which is located on the holloW of said 
U-shaped polysilicon layer; 

a source doped region, said source doped region is located 
in said substrate and is brie?y located on one side of 
said U-shaped dielectric layer; 

a drain doped region, said drain doped region is located in 
said substrate and is brie?y located on another side of 
said U-shaped dielectric layer; and 

an epi-like silicon layer Which, said epi-like silicon layer 
is located on both said source doped region and said 
drain doped region. 

15. The semiconductor-metal-oXide transistor of claim 1, 
Wherein material of said U-shaped dielectric layer is chosen 
from the group of silicon dioxide and silicon nitride. 

16. The semiconductor-metal-oxide transistor of claim 14, 
Wherein material of said U-shaped polysilicon layer is doped 
polysilicon. 

17. The semiconductor-metal-oxide transistor of claim 14, 
Wherein material of said metal layer is chosen from a group 
of copper, tungsten and aluminum. 

18. The semiconductor-metal-oxide transistor of claim 14, 
Wherein height of said U-shaped dielectric layer is larger 
than thickness of said epi-like silicon layer. 

19. A semiconductor-metal-oXide transistor, comprising: 

a U-shaped dielectric layer, said U-shaped dielectric layer 
is located on a substrate; 

a polycide layer Which is located on the holloW of said 
U-shaped dielectric layer; 

a source doped region, said source doped region is located 
in said substrate and is brie?y located on one side of 
said U-shaped dielectric layer; 

a drain doped region, said drain doped region is located in 
said substrate and is brie?y located on another side of 
said U-shaped dielectric layer; and 

a silicon layer, said silicon layer is located on both said 
source doped region and said drain doped region. 

20. The semiconductor-metal-oxide transistor of claim 19, 
Wherein available varieties of said silicon layer comprise 
epi-like silicon layer, doped polysilicon layer, amorphous 
polysilicon layer and doped amorphous polysilicon layer. 

* * * * * 


