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(57) ABSTRACT 

A method for forming an ultra-shallow junction using laser 
annealing Wherein an amorphous carbon layer is used as an 
energy absorber layer comprises the steps of preparing a 
silicon substrate having isolation layers; forming a gate 
having a stacked structure of a gate insulating layer, a 
polysilicon layer and a metal layer on the silicon substrate; 
forming a sacri?cial spacer on the sidewalls of the gate; 
forming source and drain regions on the silicon substrate 
regions at both sides of the gate including on the sacri?cial 
spacer; removing the sacri?cial spacer; doping impurities to 
form source/drain extension doping layers on the silicon 
substrate regions at both sides of the gate; depositing 
sequentially a reaction preventing layer and an amorphous 
carbon layer as a laser absorber layer on the resulting 
structure; forming source/drain extension doping layers on 
inner sides of the source and drain regions by performing 
laser annealing in an atmosphere of inert gas or under 
vacuum; and removing the amorphous carbon layer. 
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FIG. 1 
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FIG.2A 
(PRIOR ART) 
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FIG.3A 
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FIG.4 
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FIG.6D 
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METHOD FOR FORMING ULTRA-SHALLOW 
.IUNCTIONS USING LASER ANNEALING 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a method 
for fabricating semiconductor devices and, more particu 
larly, to a method for forming ultra-shalloW junctions using 
laser annealing With an amorphous carbon layer as an energy 
absorber layer. 

[0003] 2. Description of the Background Art 

[0004] As a design rule for high performance semicon 
ductor device is reduced, recent research and development 
efforts are focused on formation of ultra-shalloW junction. 
Therefore, research and development are being in progress. 

[0005] For example, in semiconductor devices having a 
gate length of less than 250 nm, that is, in MIS (Metal 
Insulator-Semiconductor) transistors, source/drain extension 
(hereinafter, referred to as SDE) doping layers having ultra 
shalloW junctions are formed on inner sides of source/drain 
regions. In a conventional method, this SDE layer is formed 
by implanting impurity ions and performing a rapid thermal 
process (hereinafter referred to as RTP) and thereby, acti 
vating dopants in the SDE doping layer and source/drain 
regions. 

[0006] The above-described method is advantageous in 
forming a transistor having gate lengths of more than 130 
nm. HoWever, it has several draWbacks When applied to high 
performance transistors having gate lengths of less than 100 
nm. 

[0007] First, When the high performance transistor is 
formed, it is required to maintain a junction depth of the 
SDE doping layer less than 35 nm. HoWever, When junction 
depth of the SDE doping layer is less than 35 nm, a desired 
doping degree of the SDE doping layer is not maintained due 
to the solid solubility limit, thereby causing abrupt increase 
of sheet resistance. As a result, it is dif?cult to obtain a high 
performance transistor. 

[0008] Therefore, laser thermal processes have been 
developed to solve the above problems. 

[0009] FIG. 1 is a graph plotting sheet resistance versus 
junction depth in each method for forming ultra-shalloW 
junctions, Where reference code A indicates sheet resistance 
according to junction depths in Which RTP is performed to 
activate doped impurities and reference code B indicates 
those in Which laser annealing is performed. Reference code 
C indicates scaling rule requirements of junction depth and 
sheet resistance. 

[0010] As shoWn in FIG. 1, When RTP is performed to 
activate impurities (A), scaling rule requirements of junction 
depth and sheet resistance are not ful?lled. HoWever, When 
laser annealing is performed (B), they are ful?lled. 

[0011] A fabrication method for making 70 nm MOSFET 
using laser annealing, as proposed by Bin Yu et al., Will be 
described With reference to FIGS. 2A to 2C. (IEDM 1999, 
“70 nm MOSFET With Ultra-Shallow, Abrupt, and Super 
Doped S/D Extension Implemented by Laser Thermal Pro 
cess” . 
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[0012] Referring to FIG. 2A, a gate 23 having a gate oxide 
?lm 22 is formed on an active region of silicon substrate 20 
de?ned by a trench type isolation layer 21 through Well 
knoWn processes. Then, a ?rst spacer 24, made of silicon 
nitride layer (Si3N4), is formed on the sideWalls of the gate 
23. An ion implantation process and a rapid thermal process 
are sequentially performed to form source/drain regions 25a 
and 25b on the silicon substrate 20 at both sides of gate 23, 
including the ?rst spacer 24. 

[0013] Referring to FIG. 2B, the ?rst spacer 24 is 
removed and ions are implanted on the resulting structure to 
form a SDE doping layer. Then, laser annealing is performed 
to selectively melt and solidify the amorphous surfaces of 
source/drain regions 25a and 25b, thereby forming a SDE 
doping layer 26, activated in high concentration on silicon 
substrate 20 at both sides of gate 23. 

[0014] Referring to FIG. 2C, a second spacer 27 is formed 
on sideWalls of gate 23 by oxide ?lm deposition and blanket 
etching and then a metal layer, for example, a cobalt layer is 
deposited to a predetermined thickness on the resulting 
structure. Then, annealing is performed so that cobalt of the 
cobalt layer may respond to substrate silicon, thereby form 
ing a cobalt silicide layer 28 on the surface of source/drain 
regions 25a and 25b and on the upper surface of the gate 23. 

[0015] Ken-ichi Goto proposed a method that the activated 
dopant concentration of a contact formation region can be 
maintained at greater than 1021/cm3 by using laser annealing 
after implanting the source/drain ions to improve contact 
resistance. The ultra-loW resistance contact formation 
method by laser annealing Will be described With reference 
to FIGS. 3A to 3C. (IEDM 1999, “Ultra-LoW Contact 
Resistance for Deca-nm MOSFETs by Laser Annealing”). 

[0016] Referring to FIG. 3A, a gate 33 having a gate oxide 
?lm 32 is formed on an active region of silicon substrate 30 
de?ned by isolation layer 31. And, ions are implanted to 
form source/drain extension doping layer and rapid thermal 
treatment is performed thereby, forming a SDE doping layer 
34 electrically activated on the surface of substrate 30 at 
both sides of the gate 33. 

[0017] Referring to FIG. 3B, a spacer 35 is formed on 
sideWalls of gate 33 and ions are implanted, thereby forming 
inactivated doping layer 36 to form source/drain regions on 
a silicon substrate 30 at both sides of gate including the 
spacer 35. 

[0018] Referring to FIG. 3C, in order to obtain ultra-loW 
resistance contact, source/drain regions 36a and 36b are 
formed using laser annealing and, at the same time, the 
surface of the source/drain regions 36a and 36b and the 
upper surface of gate 33 are transformed into an activated 
doping layer 37 in a high concentration. 

[0019] Thereafter, a rapid thermal treatment at a loW 
temperature of 800° C. and interconnection process are 
performed to complete the formation of the transistor. 

[0020] The above-mentioned method using laser anneal 
ing is advantageous to fabrication of a transistor having a 
silicon gate. HoWever, as shoWn in FIG. 4, it is dif?cult to 
apply to fabrication of a transistor having a metal gate 42d 
on the upper part of a gate 42, since the metal gate 42a' is 
transformed during laser annealing due to the fact that the 
metal gate 42d has high laser absorption rate. In FIG. 4, 
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reference numeral 40 indicates a silicon substrate, reference 
numeral 41 is a isolation layer, reference numeral 42a is a 
gate insulating layer, reference numeral 42b is a silicon gate, 
reference numeral 42c is a diffusion preventing layer, ref 
erence numeral 43a is a source region, reference numeral 
43b is a drain region and reference numeral 44 is a SDE 
doping layer. 
[0021] In order to solve the above-described problems, a 
method has been developed that includes a step prior to laser 
annealing, in that a metal laser absorber layer, for example, 
a refractory metal thin ?lm such as a Ti/TiN layer, is 
deposited on the surface of the substrate, thereby preventing 
an excessive rise in temperature of the metal gate. HoWever, 
problems exist in that the melting point of Ti is 1,667° C., 
very similar to that of Si, 1,412° C. Therefore, the Ti 
components remain in the oxide ?lm after the Ti/TiN layer 
is removed. 

SUMMARY OF THE INVENTION 

[0022] Therefore, an object of the present invention is to 
provide a method for forming an ultra-shalloW junction 
capable of preventing transformation of a metal gate using 
laser annealing. 

[0023] Another object of the present invention is to pro 
vide a method for forming an ultra-shalloW junction using 
laser annealing to be applied to fabrication of a high per 
formance device Without transformation of the gate. 

[0024] In order to achieve the above-described objects, an 
embodiment of the present invention comprises the steps of: 
preparing a silicon substrate having isolation layers thereon; 
forming a gate Which has a stacked structure of a gate 
insulating layer, a polysilicon layer and a metal layer on the 
silicon substrate; forming a sacri?cial spacer on sideWalls of 
the gate; forming source/drain regions on the silicon sub 
strate region at both sides of the gate including over the 
sacri?cial spacer; removing the sacri?cial spacer; doping 
impurities to form a source/drain extension doping layer on 
the silicon substrate at both sides of the gate; depositing a 
reaction preventing layer and an amorphous carbon layer as 
a laser absorber layer on the resulting structure; forming 
source/drain extension doping layers on inner sides of the 
source/drain regions by laser annealing; and removing the 
amorphous carbon layer. 

[0025] Another embodiment of the present invention com 
prises the steps of: preparing a silicon substrate having 
trench type isolation layers to de?ne an active region; 
forming a gate having a stacked structure of a gate insulating 
layer, a polysilicon layer, a diffusion preventing layer, a 
metal layer and a hard mask layer on an active region of the 
silicon substrate; forming a thin oxide layer on the surface 
of the silicon substrate and the side of the polysilicon layer 
by performing oxidation processes; depositing a thin silicon 
nitride layer as an etching preventing layer on the resulting 
structure; forming a sacri?cial spacer on the sideWalls of the 
gate on Which the silicon nitride layer is deposited; forming 
source/drain regions on the silicon substrate region at both 
sides of gate including the sacri?cial spacer; removing the 
sacri?cial spacer, the silicon nitride layer and the oxide layer 
formed on the surface of the silicon substrate; doping 
impurities in loW energy to form source/drain extension 
doping layers on the silicon substrate at both sides of the 
gate; depositing a silicon oxide layer as a reaction prevent 
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ing layer and an amorphous carbon layer as a laser absorber 
layer on the resulting structure; forming source/drain exten 
sion doping layers on inner sides of the source and drain 
regions by performing laser annealing; and removing the 
amorphous carbon layer using an O2 plasma etching process. 

[0026] Still another embodiment of the present invention 
comprises the steps of: preparing a silicon substrate having 
isolation layers thereon; forming a gate having a stacked 
structure of a gate insulating layer, a polysilicon layer and a 
metal layer on the silicon substrate; forming source/drain 
extension doping layers on silicon substrates at both sides of 
the gate; forming a spacer on the sideWalls of the gate; 
doping impurities on the silicon substrate at both sides of the 
gate including the spacer to form source/drain regions; 
depositing a reaction preventing layer and an amorphous 
carbon layer as an energy absorber layer on the resulting 
structure; forming source and drain regions on the silicon 
substrate regions at both sides of gate including the spacer 
by using laser annealing; and removing the amorphous 
carbon layer. 

[0027] Still another embodiment of the present invention 
comprises the steps of: preparing a silicon substrate having 
trench type isolation layers thereon to de?ne an active 
region; forming a gate having a stacked structure of a gate 
insulating layer, a polysilicon layer, a diffusion preventing 
layer, a metal layer and a hard mask layer; forming source/ 
drain extension doping layers by doping impurities and rapid 
thermal treatment on the silicon substrate region at both 
sides of the gate; depositing a thin silicon nitride layer as an 
etching preventing layer on the resulting structure; forming 
a spacer on sideWalls of the gate having the silicon nitride 
layer thereon; doping impurities to form source and drain 
regions on the silicon substrate at both sides of gate includ 
ing the spacer; depositing a silicon oxide layer as a reaction 
preventing layer and an amorphous carbon layer as an 
energy absorber layer on the resulting structure; forming 
source and drain regions on the silicon substrate at both sides 
of the gate including the spacer using laser annealing; and 
removing the amorphous carbon layer by using an O2 
plasma etching process. 

[0028] The objects and features of the invention may be 
understood With reference to the folloWing detailed descrip 
tion of several illustrative embodiments of the invention, 
taken together With the illustrations in the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a graph for shoWing sheet resistance 
according to junction depth in each method for forming an 
ultra-shalloW junction. 

[0030] FIGS. 2A to 2C are cross-sectional vieWs for 
shoWing a conventional method for forming an ultra-shalloW 
junction. 
[0031] FIGS. 3A to 3C are cross-sectional vieWs for 
shoWing another conventional method for forming an ultra 
shalloW junction. 

[0032] FIG. 4 is a cross-sectional vieW for shoWing prob 
lems of conventional method for forming an ultra-shalloW 
junction. 
[0033] FIGS. 5A to SE are cross-sectional vieWs for 
shoWing a method for forming an ultra-shalloW junction 
according to an embodiment of the present invention. 
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[0034] FIGS. 6A to 6E are cross-sectional views for 
showing a method for forming ultra-shalloW junction 
according to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0035] FIGS. 5A to SE are cross-sectional vieWs for 
showing a method for forming an ultra-shalloW junction 
using laser annealing according to an embodiment of the 
present invention. 

[0036] Referring to FIG. 5A, a trench type isolation layer 
51 is formed on a silicon substrate 50 to de?ne a ?eld region 
and an active region, and an N-Well and a P-Well (not shoWn) 
are formed by Well-knoWn processes. A gate insulating layer 
52a, a polysilicon layer 52b, a diffusion preventing layer 
52c, a gate metal layer 52d and a hard mask layer 526 are 
sequentially formed on the silicon substrate 50. Then, the 
layers are patterned through Well-knoWn photolithography 
processes, thereby forming a gate 52 having a stacked 
structure of the polysilicon layer 52b, the diffusion prevent 
ing layer 52c and the metal layer 52d on the active region of 
the silicon substrate 50. 

[0037] Subsequently, selective oxidation processes are 
performed to recover etching damage generated in forming 
the gate 52. As a result, oxide layers 53 are formed on the 
surface of silicon substrate 50 and on the side of polysilicon 
layer 52a. A thin silicon nitride layer 54 is deposited on the 
resulting structure to be used as an etching preventing layer 
in the succeeding process for removing spacer. 

[0038] Referring to FIG. 5B, an oxide layer is deposited 
on the silicon nitride layer 54 and the oxide layer is 
subjected to an anisotropy etching process, thereby forming 
a spacer 55 on the sideWalls of gate 52 having the silicon 
nitride layer 54 thereon. Then, N type or P type impurity ions 
are implanted or doped by plasma doping on silicon sub 
strate 50 at both sides of gate 52 including the spacer 55 and 
rapid thermal treatment is performed to form source and 
drain regions 56a and 56b. 

[0039] Referring to FIG. 5C, the spacer is removed by 
selective etching process using HF solution and the silicon 
nitride layer 54 as an etching preventing layer. Then, the 
silicon nitride layer 54 and oxide layer 53 formed on the 
silicon substrate 50 are removed by an anisotropy etching 
process. Subsequently, N type or P type impurity ions are 
implanted in loW energy or doped by plasma doping to form 
SDE doping layers on the silicon substrate 50 at both sides 
of gate 52. Here, reference code 57 indicates an inactivated 
doping layer. 

[0040] Referring to FIG. 5D, a reaction preventing layer 
58 made of a silicon oxide layer is deposited on the resulting 
structure. An amorphous carbon layer 59 (Graphite) is 
deposited to a thickness of 200 to 400 A as a laser absorber 
layer on the reaction preventing layer 58. Then, laser anneal 
ing is performed in an atmosphere of inactive gas and under 
vacuum, thereby the inactivated doping layer is activated in 
a high concentration. As a result, SDE doping layer 57a is 
formed on inner sides of source and drain regions 56a and 
56b. ArroWs D indicates a path by Which energy absorbed in 
the amorphous carbon 59 is transferred to the loWer structure 
and to the silicon substrate 50. During laser annealing, the 
amorphous carbon layer 59 absorbs laser energy and the 
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absorbed energy is transferred to the loWer structure, thereby 
activating dopants. Therefore, the metal layer 52a' is not 
transformed at the gate 52. 

[0041] Referring to FIG. 5E, the amorphous carbon layer 
used as a laser absorber layer is removed by an O2 plasma 
etching process. 

[0042] Thereafter, by performing Well-knoWn processes, 
for example, a spacer formation process, an interlayer insu 
lating layer formation process, a contact formation process 
and an interconnection process, a MOSFET device having 
an ultra-shalloW junction is obtained With a gate length of 
less than 100 nm. 

[0043] In the method for forming an ultra-shalloW junction 
using laser annealing according to the present invention, the 
amorphous carbon layer is desirable for a laser absorber 
layer because it has a very high melting point, approximately 
3,800° C. and in laser annealing, has a diffusion length of 
0.02 A in silicon. 

[0044] In short, the laser absorber layer should meet 
several requirements. First, it should have a high laser 
absorption rate. Second, the melting point and the sublima 
tion point thereof should be higher than the maximum 
temperature in laser annealing, for example, 1,300° C. Third, 
it should have no reaction With a reaction preventing layer, 
that is, the silicon oxide layer during laser annealing and it 
should be prevented from diffusing into the silicon oxide 
layer. Finally, When it is removed, it should have a high 
selective ratio to a loWer structure and be capable of easy 
removal. 

[0045] As a result, the amorphous carbon layer is desirable 
for a laser absorber layer in that it has a high laser absorption 
rate and a high melting point, approximately 3,800° C. 
Moreover, it has minimal reaction With the silicon oxide 
layer during short duration laser annealing of several nano 
seconds (ns) and can be easily removed by O2 plasma 
etching. 

[0046] It is expected that carbon may react With the 
oxygen in the silicon oxide layer during annealing. HoW 
ever, in laser annealing, the temperature of the amorphous 
carbon layer is about 1,200° C. for several ns and then is 
decreased to a loWer temperature beloW 200° C. for 300 ns, 
resulting in minimal reaction betWeen the carbon and the 
oxygen. In order to completely prevent a reaction betWeen 
carbon and oxygen, the surface of the silicon oxide layer can 
be nitri?ed. 

[0047] FIGS. 6A to 6E are cross-sectional vieWs for 
shoWing a method for forming an ultra-shalloW junction 
using laser annealing according to another embodiment of 
the present invention. 

[0048] Referring to FIG. 6A, a trench type isolation layer 
61 is formed on a silicon substrate 60 to de?ne a ?eld region 
and an active region, and an N-Well and a P-Well (not shoWn) 
are formed through Well-knoWn processes. A gate insulating 
layer 62a, a polysilicon layer 62b, a diffusion preventing 
layer 62c, a metal layer for gate 62d and a hard mask layer 
626 are sequentially formed on the silicon substrate 60. 
Then, the layers are patterned by Well-knoWn photolithog 
raphy processes, thereby forming a gate 62 having a stacked 
structure on the active region of the silicon substrate 60. 
Sequentially, a selective oxidation process is performed to 
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recover etching damage generated in forming the gate 62, 
therefore an oxide ?lm 63 is formed on the surface of silicon 
substrate 60 and on the side of polysilicon layer 62a. 

[0049] Referring to FIG. 6B, N type or P type impurity 
ions are implanted or doped by plasma doping, and then a 
rapid thermal treatment is performed to form SDE doping 
layers 64 on the surface of the silicon substrate 60 at both 
sides of the gate 62. 

[0050] Referring to FIG. 6C, a silicon nitride layer 65 is 
deposited at a thin thickness as an etching preventing layer 
on the resulting structure and a spacer 66 is formed by oxide 
layer deposition and anisotropy etching on sideWall of gate 
62 having the silicon nitride layer 65 thereon. Here, the 
silicon nitride layer 65 deposited on the silicon substrate 60 
and the gate 62 are removed. Then, N type or P type impurity 
ions are implanted or doped by plasma doping in order to 
form source and drain regions on the silicon substrate 60 at 
both sides of gate 62 including the spacer 66. Reference 
numeral 67 indicates an inactivated doping layer. 

[0051] Referring to FIG. 6D, a reaction preventing layer 
68 made of a silicon oxide layer is deposited on the resulting 
structure and an amorphous carbon layer 69 is deposited as 
a laser absorber layer on the reaction preventing layer 68. 
Then, source/drain regions 67a and 67b activated in a high 
concentration are formed on silicon substrate 60 at both 
sides of gate 62 including the spacer 66 by performing laser 
annealing in an atmosphere of inactive gas and under 
vacuum. 

[0052] Referring to FIG. 6E, the amorphous carbon layer 
used as a laser absorber layer is removed by 02 plasma 
etching. 
[0053] Thereafter, Well-known succeeding processes are 
performed to form a MOSFET device having an ultra 
shalloW junction With a gate length of less than 100 nm. 

[0054] According to this embodiment, an amorphous car 
bon layer is used as a laser absorber layer, thereby prevent 
ing transformation of the metal layer of the gate during laser 
annealing. Additionally, the problem of remaining metal 
ions has been solved, and as a result, it is possible to 
fabricate a high performance device. 

[0055] As described above, according to the present 
invention, during laser annealing, transformation of the 
metal gate is prevented since an amorphous carbon layer is 
used as a laser absorber layer. 

[0056] Use of the present inventive method embodiments 
can solve the problems of remaining metal ions in removing 
the laser absorber layer since an amorphous carbon layer is 
used as a laser absorber layer. 

[0057] Moreover, according to the present invention, yield 
has increased since a laser absorber layer is easily removed 
by 02 plasma etching. 

[0058] As a result, the present invention can be advanta 
geously applied to the fabrication of high performance 
devices. 

[0059] The invention may be embodied in other speci?c 
forms Without departing from the spirit or essential charac 
teristics described and illustrated herein. The present 
embodiment is therefore to be considered in all respects as 
illustrative and not restrictive,. Any changes or modi?ca 
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tions Which come Within the meaning and range of the 
folloWing claims and equivalents thereof are therefore 
intended to be embraced thereby. 

What is claimed is: 
1. A method for forming an ultra-shalloW junction using 

laser annealing comprising the steps of: 

preparing a silicon substrate having isolation layers; 

forming a gate having a stacked structure of a gate 
insulating layer, a polysilicon layer and a metal layer on 
the silicon substrate; 

forming a sacri?cial spacer on the sideWalls of the gate; 

forming source and drain regions on the silicon substrate 
regions at both sides of the gate, including on the 
sacri?cial spacer; 

removing the sacri?cial spacer; 

doping impurities to form a source/drain extension doping 
layer on the silicon substrate regions at both sides of the 
gate; 

depositing sequentially a reaction preventing layer and an 
amorphous carbon layer as a laser absorber layer on the 
resulting structure; 

forming source/drain extension doping layers on inner 
sides of the source and drain regions by performing 
laser annealing in an atmosphere of essentially inert gas 
or under vacuum; and 

removing the amorphous carbon layer. 
2. The method for forming an ultra-shalloW junction using 

laser annealing according to claim 1, Wherein after the 
formation of the gate and before the formation of the 
sacri?cial spacer, a thin oxide ?lm is formed on the side of 
the polysilicon layer by performing selective oxidation 
processes and a silicon nitride layer is deposited as an 
etching preventing layer on the resulting structure. 

3. The method for forming an ultra-shalloW junction using 
laser annealing according to claim 1, Wherein the step for 
formation of the source and drain regions comprises doping 
of N type or P type dopants on the silicon substrate at both 
sides of the gate and performing a rapid thermal treatment. 

4. The method for forming an ultra-shalloW junction using 
laser annealing according to claim 1, Wherein the sacri?cial 
spacer is removed by performing an etching process using 
HF solution. 

5. The method for forming an ultra-shalloW junction using 
laser annealing according to claim 2, Wherein after the 
sacri?cial spacer is removed and before impurities are doped 
to form the source/drain extension doping layers, the silicon 
nitride layer formed on the silicon substrate is removed. 

6. The method for forming an ultra-shalloW junction using 
laser annealing according to claim 5, Wherein the silicon 
nitride layer is removed using an anisotropy etching process. 

7. The method for forming an ultra-shalloW junction using 
laser annealing according to claim 1, Wherein the step for 
doping impurities to form the source/drain extension doping 
layers comprises ion-implantation of N type or P type 
dopants in loW energy or plasma doping. 

8. The method for forming an ultra-shalloW junction using 
laser annealing according to claim 1, Wherein the reaction 
preventing layer is a silicon oxide layer. 
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9. The method for forming an ultra-shalloW junction using 
laser annealing according to claim 1, Wherein the amorphous 
carbon layer is deposited to a thickness of 200 to 400 

10. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 1, Wherein the 
amorphous carbon layer is removed by etching process 
using 02 plasma. 

11. The method for forming an ultra-shalloW junction 
using laser annealing comprising the steps of: 

preparing a silicon substrate having trench type isolation 
layers to de?ne an active region; 

forming a gate having a stacked structure of a gate 
insulating layer, a polysilicon layer, a diffusion pre 
venting layer, a metal layer and a hard mask layer on 
the active region of silicon substrate; 

forming a thin oxide layer on the surface of the silicon 
substrate and on side of polysilicon layer by performing 
selective oxidation processes; depositing a thin silicon 
nitride layer as an etching preventing layer on the 
resulting structure; 

forming a sacri?cial spacer on sideWall of gate having the 
silicon nitride layer thereon; 

forming source/drain regions on the silicon substrate at 
both sides of gate including the sacri?cial spacer; 

removing the sacri?cial spacer, the silicon nitride layer 
and the oxide layer formed on the surface of the silicon 

substrate; 
doping impurities in loW energy to form source/drain 

extension doping layers on the silicon substrate at both 
sides of the gate; 

depositing a silicon oxide layer as a reaction preventing 
layer and an amorphous carbon layer as a laser absorber 
layer on the resulting structure; 

forming source/drain extension doping layers on inner 
sides of the source and drain regions by performing 
laser annealing in an atmosphere of inert gas or under 
vacuum; and 

removing the amorphous carbon layer using an 02 plasma 
etching process. 

12. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 11, Wherein the 
sacri?cial spacer is removed by an etching process using HF 
solution and the silicon nitride layer is removed by an 
anisotropy etching process. 

13. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 11, Wherein the step 
for doping impurities to form the source/drain extension 
doping layers comprises ion implantation of N type or P type 
dopants in loW energy or plasma doping. 

14. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 11, Wherein the 
amorphous carbon layer is deposited to a thickness of 200 to 
400 A. 

15. A method for forming an ultra-shalloW junction using 
laser annealing comprising the steps of: 

preparing a silicon substrate having isolation layers 
thereon; 
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forming a gate having a stacked structure of a gate 
insulating layer, a polysilicon layer and a metal layer on 
the silicon substrate; 

forming source/drain extension doping layers on the sili 
con substrate regions at both sides of the gate; 

forming a spacer on sideWalls of the gate; 

doping impurities on the silicon substrate at both sides of 
the gate including the spacer to form source and drain 
regions; 

depositing a reaction preventing layer and an amorphous 
carbon layer as an energy absorber layer on the result 
ing structure; 

forming source and drain regions on the silicon substrate 
at both sides of gate including the spacer by performing 
a laser annealing in an atmosphere of inert gas or under 
vacuum; and 

removing the amorphous carbon layer. 
16. The method for forming an ultra-shalloW junction 

using laser annealing according to claim 15, Wherein after 
the formation of the gate and before the formation of the 
source/drain extension doping layers, thin oxide layers are 
formed on the surface of the silicon substrate and on 
sideWall of the polysilicon layer by performing selective 
oxidation processes. 

17. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 15, Wherein after 
formation of the source/drain extension doping layers and 
before formation of the spacer, a silicon nitride layer is 
deposited as an etching preventing layer on the resulting 
structure. 

18. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 17, Wherein in the 
formation of the spacer, the silicon nitride layer formed on 
the surface of the silicon substrate is removed. 

19. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 15, Wherein the 
formation of the source/drain extension doping layers com 
prises ion implantation of N type or P type dopants in loW 
energy or plasma doping on the silicon substrate at both 
sides of the gate and performing a rapid thermal treatment. 

20. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 15, Wherein the 
reaction preventing layer is a silicon oxide layer. 

21. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 15, Wherein the 
amorphous carbon layer is deposited to a thickness of 200 to 
400 A. 

22. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 15, Wherein the 
amorphous carbon layer is removed by an etching process 
using 02 plasma. 

23. A method for forming an ultra-shalloW junction using 
laser annealing comprising the steps of: 

preparing a silicon substrate having trench type isolation 
layers to de?ne an active region; 

forming a gate having a stacked structure of a gate 
insulating layer, a polysilicon layer, a diffusion pre 
venting layer, a metal layer and a hard mask layer on 
the active region of the silicon substrate; 
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forming source/drain extension doping layer by doping 
impurities on silicon substrate at both sides of the gate 
and by performing a rapid thermal treatment; 

depositing a thin silicon nitride layer as an etching pre 
venting layer on the resulting structure; 

forming a spacer on sideWall of the gate and on the silicon 
nitride layer deposited thereon; 

doping impurities to form source and drain regions on the 
silicon substrate at both sides of the gate including the 
spacer; 

depositing a silicon oXide layer as a reaction preventing 
layer and an amorphous carbon layer as an energy 
absorber layer on the resulting structure; 

forming source and drain regions on the silicon substrate 
at both sides of the gate including the spacer by 
performing laser annealing in an atmosphere of inert 
gas or under vacuum; and 

Oct. 31, 2002 

removing the amorphous carbon layer using 02 plasma 
etching. 

24. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 23, Wherein after 
the formation of the gate and before the formation of the 
source/drain eXtension doping layers, thin oXide layers are 
formed on the surface of the silicon substrate and on the 
sideWalls of the polysilicon layer by selective oxidation 
processes. 

25. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 24, Wherein in the 
formation of the spacer, the silicon nitride formed on the 
surface of the silicon substrate is removed. 

26. The method for forming an ultra-shalloW junction 
using laser annealing according to claim 24, Wherein the 
amorphous carbon layer is deposited to a thickness of 200 to 
400 A. 


