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ELECTRODE FOR SILICON CARBIDE 
SEMICONDUCTOR, SILICON CARBIDE 

SEMICONDUCTOR ELEMENT COMPRISING THE 
ELECTRODE, AND PRODUCTION METHOD 

THEREFOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an electrode suit 
able for use With a silicon carbide serniconductor (herein 
after the electrode Will be referred to as an “electrode for a 

silicon carbide serniconductor”), Which can be reliably oper 
ated at high temperature; and more particularly to an ohrnic 
electrode for a p-type silicon carbide semiconductor, a 
silicon carbide serniconductor elernent containing the elec 
trode, a method for producing the electrode, and a method 
for producing the element. 

[0003] 2. Description of the Related Art 

[0004] Silicon carbide (SiC) has a band gap as large as 
about 2.3 to 3 eV (3C-SiC has a band gap of 2.23 eV, 6H-SiC 
has a band gap of 3.03 eV, and 4H-SiC has a band gap of 
3.26 eV; as used herein, the pre?x letters C and H refer to 
“cubic” and “hexagonal,” respectively, and the number 3, 4, 
or 6 associated With C or H refers to the number of repeating 
crystal structure units). Therefore, serniconductor properties 
of SiC are maintained even at a high temperature of about 
600° C., and applications of SiC to serniconductor elements 
which can be operated at high temperature are envisaged. 

[0005] When a semiconductor elernent exhibiting heat 
resistance is produced from SiC, formation of an n-type or 
p-type stable ohrnic electrode is an important issue. For 
example, Japanese Patent Application Laid-Open (kokai) 
No. 8-139051 discloses a method for forming an ohrnic 
electrode by carboniZing a metallic layer formed on the 
surface of a substrate containing silicon carbide crystals, and 
subjecting the layer to heat treatment. 

[0006] Journal of ELECTRONIC MATERIALS (Vol. 29, 
No. 3, 391-397, 2000) reports that When p-Si/T a is deposited 
on a p-type SiC layer, and then heat treatment is performed 
in an HZ-Ar gas atmosphere at 1,100° C. for ?ve rninutes, Ta 
reacts With Si to form TaSi2, and p-type SiC containing a 
large amount of Si is generated in the vicinity of the SiC 
layer and the p-Si/Ta layer, resulting in formation of an 
ohrnic electrode. 

[0007] APPLIED PHYSICS LETTERS (Vol. 73, No. 14, 
2009-2011, 1998) reports that When Si/Pt is deposited on a 
p-type 4H-SiC layer, and then heat treatment is performed at 
a temperature of 1,000° C. or higher, an ohrnic electrode is 
formed. This publication also reports that When heat treat 
rnent is performed at 1,100° C., generation of a Pt-Si-C 
rnixture layer through reaction betWeen Pt and SiC is 
con?rrned by means of Auger electron spectroscopy, and 
that the mixture layer has surface roughness. 

[0008] When n-type SiC crystals (i.e., an n-type SiC 
serniconductor) are employed, an ohrnic electrode having an 
ohrnic junction can be formed by depositing on the n-type 
serniconductor a metallic compound having a Work function 
loWer than that of the n-type serniconductor. Examples of 
such a metallic cornpound include single metal elements, 
rnetallic alloys, and metallic compounds, such as Ni, Ti, Ta, 
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W, NiSiX (nickel silicide), TaSiX (tantalurn silicide), and 
WSiX (tungsten silicide); and mixtures thereof. These rnetal 
lic compounds are knoWn to have high melting points, to 
exhibit excellent heat resistance, and to be reliably 
employed at temperatures as high as about 600° C. 

[0009] MeanWhile, When p-type SiC crystals (i.e., a p-type 
SiC serniconductor) are employed, an ohrnic electrode hav 
ing an ohrnic junction can be formed by depositing on the 
p-type serniconductor a metallic compound having a Work 
function higher than that of the p-type serniconductor. HoW 
ever, such a metallic compound has not yet been knoWn. 
Therefore, in addition to Al, Ti/Al (the expression “Ti/Al” 
refers to an electrode formed by depositing Ti and Al 
successively on the surface of a semiconductor, and the same 
convention shall apply hereinafter), Al/Ti, or Al/Ni are 
employed, Which utiliZe diffusion of Al serving as a p-type 
dopant. Also, a metal silicide Which reacts With Si contained 
in a substrate, such as PtSiX (platinurn silicide) or TaSiX 
(tantalurn silicide), is employed. HoWever, a metallic corn 
pound containing Al cannot be used reliably at high tern 
perature, since Al has a melting point as loW as 660° C. 

[0010] When a metal silicide is employed to form an 
electrode, in general, the metal silicide is reacted With SiC 
through, for example, heat treatment, to thereby form an 
ohrnic electrode. HoWever, in this case, Si on the surface of 
an SiC layer is absorbed into the metal silicide, resulting in 
generation of a Si depletion layer (i.e., a C segregation layer) 
on the surface of the SiC layer. MeanWhile, the metal silicide 
has a portion Which reacts With Si and a portion Which does 
not react With Si, and therefore the thickness of the ohrnic 
electrode may vary from portion to portion. Sirnilar prob 
lerns are expected to arise When a silicide-forrnable single 
metal element is employed to form an electrode. 

SUMMARY OF THE INVENTION 

[0011] In vieW of the foregoing, an object of the present 
invention is to provide an electrode for a silicon carbide 
serniconductor containing a thermally stable ohrnic elec 
trode. When the ohrnic electrode is formed, reaction 
betWeen a metal and a silicon carbide serniconductor (SiC 
serniconductor); i.e., silici?cation of the metal, is reduced by 
causing a silicon layer (Si layer) of loW resistance to be 
present betWeen the metal and the SiC serniconductor. 
Another object of the present invention is to provide a 
silicon carbide serniconductor elernent containing the elec 
trode for a silicon carbide serniconductor, as Well as a 
method for producing the electrode and a method for pro 
ducing the element. 

[0012] The electrode for a silicon carbide serniconductor 
of the present invention has a structure including a metal 
silicide layer, and a p-type Si layer provided betWeen a 
p-type SiC semiconductor and the metal silicide layer, such 
that depletion of Si on the surface layer of the SiC serni 
conductor is prevented during silici?cation of the silicide 
layer. When the Si layer is formed from Si having a carrier 
concentration equal to or higher than that of SiC, contact 
resistance betWeen the SiC semiconductor and the Si layer 
is reduced, to thereby irnprove properties of an ohrnic 
electrode. The aforementioned p-type SiC serniconductor 
may be a p-type SiC serniconductor formed by doping an 
n-type SiC serniconductor With a dopant. 

[0013] SiC employed in the present invention may be any 
of various SiC polytypes such as 3C-SiC, 4H-SiC, and 
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6H-SiC. Preferably, the Si layer is formed from Si having the 
same conduction-type as SiC, and, as described above, the 
SiC layer is formed from Si having a carrier concentration 
equal to or higher than that of the SiC to be employed. 

[0014] No particular limitation is imposed on the method 
for depositing Si, and Si may be deposited using a conven 
tional technique such as electron beam deposition, chemical 
vapor deposition, sputtering, or laser ablation. HoWever, Si 
is preferably deposited by laser ablation. Deposition of a 
metal silicide is performed by laser ablation, to thereby form 
a metal silicide layer. In order to prevent non-uniformity in 
composition of the metal silicide layer and to maintain 
eXcellent ohmic properties, preferably, laser irradiation and/ 
or heat treatment is performed after depositing the metal 
silicide by laser ablation, to thereby improve ohmic prop 
erties and enhance adhesion betWeen a SiC semiconductor, 
a Si layer, and the metal silicide layer. 

[0015] When an electrode having a relatively large thick 
ness (e. g., 100 nm or more) is to be formed, preferably, laser 
irradiation and/or heat treatment is performed after depos 
iting a portion of a metal silicide by laser ablation, to thereby 
improve ohmic properties and enhance adhesion betWeen a 
SiC semiconductor, a Si layer, and the metal silicide layer, 
and then the remaining metal silicide is deposited to thereby 
form an electrode of predetermined thickness. Through this 
procedure, ohmic properties can be reliably obtained, and 
adhesion betWeen the SiC semiconductor and the electrode 
can be sufficiently enhanced. 

[0016] Laser irradiation or heat treatment may be per 
formed to improve ohmic properties and adhesion. HoW 
ever, laser irradiation is preferred, so as to reduce diffusion 
of the material of the electrode into the SiC semiconductor, 
Which occurs in relation to improvement of ohmic proper 
ties. When laser irradiation is performed by use of, for 
eXample, a KrF eXcimer laser (9»: 248 nm, "up: 20 ns) (energy 
density: 1 to 2 J /cm2, 50 to 200 pulses), ohmic properties can 
be sufficiently improved, and adhesion is improved as Well. 
When heat treatment is performed at 800 to 1,200° C. for 
about one minute to one hour, ohmic properties as Well as 
adhesion can also be improved. 

[0017] Examples of the metal silicide employed for form 
ing a metal silicide layer include silicides of at least one 
metal element selected from among platinum group ele 
ments, Group IVa elements, Group Va elements, Group VIa 
elements, and Group VIII elements. Of these metal ele 
ments, a platinum group element, particularly Pt, is Widely 
employed. In addition to Pt, Ta, Ni, W, etc., can also be 
employed. 

[0018] No particular limitation is imposed on the thickness 
of an Si layer or the thickness of a metal silicide layer prior 
to improvement of ohmic properties. HoWever, When laser 
irradiation is performed for improving ohmic properties, the 
thicknesses of the Si layer and the metal silicide layer must 
be regulated such that the laser beam can reach the surface 
of the SiC semiconductor layer. Therefore, the overall thick 
ness of the Si layer and the metal silicide layer prior to laser 
irradiation is preferably 1 to 100 nm, more preferably 5 to 
70 nm, much more preferably 10 to 40 nm. When the overall 
thickness is less than 1 nm, irradiation of a laser beam may 
cause ablation of the Si layer and the metal silicide layer, 
resulting in loss of deposited Si and metal silicide. In 
contrast, When the overall thickness exceeds 100 nm, the 
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laser beam may fail to reach the surface of the SiC semi 
conductor, resulting in insuf?cient improvement of ohmic 
properties. No particular limitation is imposed on the thick 
ness ratio of the Si layer and the metal silicide layer, but 
preferably, the Si layer is thinner than the metal silicide 
layer. Moreover, no limitation is imposed on the overall 
thickness of an electrode formed through further deposition 
of the metallic silicide after improvement of ohmic proper 
ties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a graph comparing a p-Si/Pt electrode and 
a PtSi electrode in terms of I-V characteristic, each of the 
electrodes being formed on one surface of a p-type 6H-SiC 
semiconductor Wafer; 

[0020] FIG. 2 is a graph shoWing the measurement results 
of interelectrode distance and total resistance, Which are 
used for calculating the contact resistivity of a p-Si/PtSi 
electrode formed on one surface of a p-type 6H-SiC semi 
conductor Wafer; 

[0021] FIG. 3 is a schematic cross-sectional vieW shoWing 
a p-type 6H-SiC semiconductor Wafer and a p-Si/PtSi ohmic 
electrode formed on one surface of the Wafer; 

[0022] FIG. 4 is a chart shoWing the results of elementary 
analysis of a deposition layer by means of Auger electron 
spectroscopy, the layer being formed from PtSi by means of 
vacuum deposition; 

[0023] FIG. 5 is a chart shoWing the results of elementary 
analysis of a deposition layer (PtSi layer) by means of Auger 
electron spectroscopy, the layer being for med from PtSi by 
means of laser ablation; 

[0024] FIG. 6 is a graph shoWing the I-V characteristic of 
a Ti/Al deposited electrode formed on one surface of a 
p-type 6H-SiC semiconductor Wafer; 

[0025] FIG. 7 is a graph shoWing the I-V characteristic of 
a Ti/Al deposited electrode after being heated at 600° C. for 
evaluation of heat resistance, the electrode being formed on 
one surface of a p-type 6H-SiC semiconductor Wafer; and 

[0026] FIG. 8 is a schematic cross-sectional vieW shoWing 
a pn-junction diode, Which is an eXample of the element of 
the present invention. 

[0027] Reference numerals are used to identify items 
shoWn in the draWings as folloWs: 

[0028] 1: p-Si/PtSi ohmic electrode 

[0029] 11: p-type Si layer 

[0030] 12: PtSi layer 

[0031] 2: p-type SiC semiconductor Wafer 

[0032] 3: heat-resistant Pt capping layer 

[0033] 4: p-type ion implantation layer 

[0034] 5: n-type SiC semiconductor Wafer 

[0035] 51: bulk layer 

[0036] 52: n-type epitaXial layer 

[0037] 6: Ta ohmic electrode 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0038] The present invention Will next be described in 
more detail by Way of example only. However, the present 
invention should not be construed as being limited thereto. 
Comparative examples not embodying the invention Will 
also be described to assist in understanding and appreciating 
the present invention. 

Comparative Example 1 (electrode containing no Si 
layer) 

[0039] A target and a Wafer Were placed in a vacuum 
chamber Which had been evacuated to 3x10“6 Torr, and a 
PtSi electrode Was produced through laser ablation. 

[0040] PtSi (purity: 99.9%, mol ratio of elements: Pt/Si= 
1/1, product of Kojundo Chemical Laboratory Co., Ltd.) 
serving as a target Was irradiated With a KrF eximer laser (9»: 
248 nm, "up: 20 ns) (energy density: 2.5 J/cm2, 500 pulses). 
Through this laser irradiation, PtSi Was deposited on a 
predetermined portion of a p-type 6H-SiC Wafer (Al doping 
amount: 2.01><1018/cm3) Which had been placed about 3 cm 
distant from the surface of the target, to thereby form a PtSi 
layer having a thickness of about 13 nm. Thereafter, the PtSi 
layer Was irradiated With the aforementioned laser (energy 
density: 1.2 J/cm2, 100 pulses), to thereby enhance adhesion 
betWeen the PtSi layer and the SiC semiconductor Wafer. 

[0041] Subsequently, the aforementioned PtSi target Was 
irradiated With the aforementioned laser (energy density: 2.5 
J/cm2, 3,000 pulses), to thereby form a PtSi layer (thickness: 
about 75 nm) on the PtSi layer formed in the precedent step, 
thereby producing a PtSi electrode having an overall thick 
ness of about 90 nm. The current (I)-voltage (V) character 
istic of the resultant electrode is shoWn by a broken line in 
FIG. 1. 

EXAMPLE 1 

Ohmic Electrode for a P-type SiC Semiconductor 
of the Present Invention Containing an Si Layer 

[0042] A target and a Wafer Were placed in a vacuum 
chamber Which had been evacuated to 3x10‘6 Torr, and an 
ohmic electrode including a p-type Si layer provided 
betWeen a p-type SiC semiconductor Wafer and a PtSi layer 
Was produced through laser ablation. 

[0043] P-type Si (B doping amount: 1><1019/cm3) serving 
as a target Was irradiated With the aforementioned laser 
(energy density: 2.5 J/cm2, 500 pulses). Through this laser 
irradiation, Si Was deposited on a predetermined portion of 
a p-type 6H-SiC Wafer (Al doping amount: 2.01><1018/cm3) 
Which had been placed about 3 cm distant from the surface 
of the target, to thereby form an Si layer having a thickness 
of about 10 nm. Thereafter, the Si target Was replaced by the 
aforementioned PtSi, and the PtSi target Was irradiated With 
the aforementioned laser (energy density: 2.5 J/cm2, 500 
pulses) to thereby deposit PtSi on the surface of the p-type 
Si layer, thereby forming a PtSi layer having a thickness of 
about 13 nm. Subsequently, the Si layer and the PtSi layer 
Were irradiated With the aforementioned laser (energy den 
sity: 1.2 J/cm2, 100 pulses), to thereby improve ohmic 
properties, along With adhesion betWeen the layers and the 
SiC semiconductor Wafer. 
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[0044] Thereafter, the PtSi target Was irradiated With the 
aforementioned laser (energy density: 2.5 J/cm2, 3,000 
pulses), so as to form a PtSi layer (thickness: about 75 nm) 
on the layers, thereby producing a PtSi ohmic electrode 
having an overall thickness of about 100 nm. The I-V 
(current versus voltage) characteristic of the resultant elec 
trode is shoWn by a solid line in FIG. 1. 

[0045] Comparison betWeen the broken line and the solid 
line in FIG. 1 reveals that When a p-type Si layer is present, 
linearity of I-V characteristic is improved, and properties of 
the ohmic electrode are improved. 

[0046] Electric properties of the electrode produced in 
Example 1 Were evaluated on the basis of contact resistivity 
calculated by means of a linear TLM (Transmission Line 
Model) method described in IEEE ELECTRON DEVICE 
LETTERS (Vol. EDL-3, No. 5, 111-113, 1982). 

[0047] A straight approximation line shoWn in FIG. 
2—Which is obtained on the basis of the results of measure 
ment of interelectrode distance [L and total resistance 
[RT (Q)]—is represented by the folloWing equation: 

RT=170.02><L+2.163. 

[0048] On the basis of the absolute value of [LX corresponding to a point at Which the straight line intercepts 

the x axis, conduction length [LT is determined to be 
6.36><10_3 cm (i.e., Lr=IX/2=6.36><10_3 cm). In addition, on 
the basis of [RY corresponding to a point at Which the 

straight line intercepts the y axis, contact resistance [Rc is determined to be 1.0815 Q (i.e., Rc=RY/2=1.0815 In 

this case, electrode Width is 0.2 cm. Therefore, contact 
resistivity is obtained as folloWs: 

[0049] The thus-obtained contact resistivity is sufficiently 
loW in relation to the carrier concentration of the above 
employed Wafer, although contact resistivity generally var 
ies With the carrier concentration of a Wafer and the surface 
condition of the Wafer. 

[0050] FIG. 3 shoWs the structure of the p-Si/PtSi ohmic 
electrode 1 produced in Example 1. The electrode includes 
a p-type Si layer 11 formed on the surface of a p-type SiC 
semiconductor Wafer 2, and a PtSi layer 12 (i.e., a metal 
silicide layer) formed on the surface of the p-type Si layer 
11. FIG. 3 is a schematic representation of the electrode, and 
may not accurately represent the dimensional proportions of 
the layers. 

Test Example 1 

[0051] The composition of a deposition layer formed 
through deposition of PtSi by means of laser ablation Was 
compared With that of a deposition layer formed through 
deposition of PtSi by means of vacuum deposition. 

Test Example 1-1 

Deposition Layer Formed by Means of Vacuum 
Deposition 

[0052] At 2><10_6 Torr, PtSi (about 0.1 g) Was placed in a 
tungsten basket, and a resistance Wire Was heated by apply 
ing a 20 A current, so as to deposit PtSi on a predetermined 
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portion of the aforementioned SiC semiconductor Wafer, 
thereby forming a deposition layer having a thickness of 
about 30 nm. 

[0053] The deposition layer and PtSi serving as a raW 
material Were subjected to elementary analysis by means of 
Auger electron spectroscopy. FIG. 4 is a chart shoWing the 
results of the Auger electron spectroscopy analysis. 
Although the chart of PtSi serving as a raW material shoWs 
peaks attributed to Pt, Si, O, and C, as shoWn in FIG. 4, the 
chart of the deposition layer formed from PtSi shoWs only 
peaks attributed to Si, O, and C. The results shoW that the 
deposition layer contains no Pt component. 

Test Example 1-2 

Deposition Layer Formed by Means of Laser 
Ablation (PtSi Layer 

[0054] The aforementioned PtSi serving as a target Was 
irradiated With the aforementioned laser (energy density: 2.5 
J/cm2, 3,000 pulses), to thereby deposit PtSi on a predeter 
mined portion of the aforementioned SiC semiconductor 
Wafer Which had been placed about 3 cm distant from the 
surface of the target, thereby forming a deposition layer 
(PtSi layer) having a thickness of about 75 nm. 

[0055] The deposition layer Was subjected to elementary 
analysis by means of Auger electron spectroscopy. FIG. 5 is 
a chart shoWing the results of the Auger electron spectros 
copy analysis. As shoWn in FIG. 5, the chart of the depo 
sition layer has peaks corresponding to Pt, Si, O, and C, thus 
shoWing formation of a PtSi layer. 

[0056] The results of Test Example 1 shoW that When a 
metal silicide layer is formed through deposition of a metal 
silicide by means of laser ablation, an intended ohmic 
electrode can be formed more reliably. 

Comparative Example 2 

Ohmic Electrode of LoW Heat Resistance 
Containing A1 

[0057] (1) Production of Electrode 

[0058] A Ti/Al deposited electrode, Which is convention 
ally used as an ohmic electrode for a p-type SiC semicon 
ductor Wafer, Was formed by means of vacuum deposition. 

[0059] At 3x10‘6 Torr, Ti (about 0.05 g) Was placed in a 
tungsten basket, and a resistance Wire Was heated by apply 
ing a 13 A current, so as to deposit Ti on a predetermined 
portion of the aforementioned SiC semiconductor Wafer, 
thereby forming a Ti layer having a thickness of about 10 
nm. Thereafter, Al (about 0.5 g) Was placed in the tungsten 
basket, and the resistance Wire Was heated by applying a 14 
A current, so as to deposit Al on the surface of the Ti layer, 
thereby forming an Al layer having a thickness of about 20 
nm. Subsequently, the Ti layer and the Al layer Were 
irradiated With the aforementioned laser (energy density: 1.0 
J/cm2, 100 pulses), to thereby improve ohmic properties and 
enhance adhesion betWeen the layers and the SiC semicon 
ductor Wafer. 

[0060] Thereafter, a 14 A current Was applied to the 
tungsten basket in Which Al had been placed, so as to further 
depositAl on the above-formed layers, thereby producing an 
ohmic electrode having an overall thickness of about 170 
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nm. FIG. 6 shoWs the I-V characteristic of the thus-pro 
duced electrode. As is clear from FIG. 6, the Ti/Al deposited 
electrode is in ohmic contact With the p-type SiC semicon 
ductor Wafer. 

[0061] (2) Evaluation of Heat Resistance of Ti/Al Depos 
ited Electrode 

[0062] In order to evaluate the heat resistance of the 
Ti/Al-deposited ohmic electrode produced in (1) above, the 
electrode Was heated using an infrared lamp in an air 
atmosphere at 600° C. for one hour. FIG. 7 shoWs the I-V 
characteristic of the electrode after the heating. 

[0063] After heating, the current of the Ti/Al-deposited 
ohmic electrode shoWn in FIG. 7 Was reduced to about 
1/10,000 that of the current of the electrode shoWn in FIG. 
6. Also, after heating, the thickness of the electrode Was 
reduced from about 170 nm to about 10 nm, and the 
electrode no longer functioned as an electrode. The results 
shoW that an electrode predominantly containing Al, Which 
has a melting point as loW as 660° C., becomes unstable and 
exhibits loW reliability at a high temperature of about 600° 
C. 

[0064] FIG. 8 shoWs a pn-junction diode, Which is an 
example of the semiconductor element of the present inven 
tion. An n-type 6H-SiC Wafer 5, comprising a bulk layer 51 
and an n-type epitaxial layer 52, Was processed as folloWs. 
A p-type dopant such as Al Was implanted into the Wafer 5 
by means of ion implantation; the resultant Wafer Was 
activated through annealing; and a p-type layer 4 Was 
formed on the Wafer, to thereby produce a pn-junction diode. 
ATa ohmic electrode 6 Was formed on the n-type SiC, and 
the Ta ohmic electrode 6 Was covered With a Pt heat-resistant 
capping layer 3. The pSi/PtSi deposited electrode 1 of the 
present invention, serving as an ohmic electrode, comprising 
a p-type Si layer 11 and a PtSi layer 12, Was formed on the 
p-type layer 4, and the ohmic electrode Was covered With a 
Pt heat-resistant capping layer 3. 

[0065] The pn-junction diode is an example of the semi 
conductor element of the present invention, and the present 
invention may be applied to other elements. A conventional 
doping method may be employed, and no particular limita 
tion is imposed on the type of electrode material. FIG. 8 is 
a schematic representation of the diode, and does not nec 
essarily accurately represent the dimensional proportions of 
the layers. 

[0066] The ohmic electrode for a silicon carbide semicon 
ductor of the present invention exhibits excellent heat resis 
tance, is not easily affected by heat treatment, and exhibits 
excellent reliability. The silicon carbide semiconductor ele 
ment of the present invention including the ohmic electrode 
can be operated reliably at high temperature. According to 
the production method of the present invention, an electrode 
and element exhibiting excellent properties can be produced 
easily and reliably. 

[0067] It should further be apparent to those skilled in the 
art that various changes in form and detail of the invention 
as shoWn and described above may be made. It is intended 
that such changes be included Within the spirit and scope of 
the claims appended hereto. 

[0068] This application is based on Japanese Patent Appli 
cation No. 2001-90042 ?led Mar. 27, 2001, the disclosure of 
Which is incorporated herein by reference in its entirety. 
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What is claimed is: 
1. An electrode adapted for use With a silicon carbide 

semiconductor, Which electrode serves as an ohmic elec 
trode and comprises a p-type silicon layer formed on the 
surface of a semiconductor formed from p-type silicon 
carbide, and a metal silicide layer formed on the p-type 
silicon layer. 

2. The electrode as claimed in claim 1, Wherein the p-type 
silicon layer is formed from p-type silicon having a carrier 
concentration equal to or higher than that of the p-type 
silicon carbide. 

3. The electrode as claimed in claim 1, Wherein the metal 
silicide layer contains at least one metallic element selected 
from the group consisting of platinum group elements, 
Group IVa elements, Group Va elements, Group VIa ele 
ments, and Group VIII elements. 

4. A method for producing the electrode as claimed in 
claim 1, Which method comprises forming the metal silicide 
layer by means of laser ablation. 

5. The method as claimed in claim 4, Which further 
comprises subjecting the metal silicide layer to at least one 
of laser irradiation and heat treatment, subsequent to for 
mation of the metal silicide layer by means of laser ablation. 

6. The method as claimed in claim 4, Which further 
comprises subjecting the metal silicide layer to at least one 
of laser irradiation and heat treatment, subsequent to for 
mation of the metal silicide layer by means of laser ablation; 
and then depositing a metal silicide on the surface of the 
laser-irradiated or heat-treated metal silicide layer by means 
of laser ablation. 

7. Asilicon carbide semiconductor element comprising: a 
semiconductor formed from p-type silicon carbide; and an 
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electrode adapted for use With a silicon carbide semicon 
ductor, the electrode comprising an ohmic electrode includ 
ing a p-type silicon layer formed on the surface of the p-type 
silicon carbide semiconductor, and a metal silicide layer 
formed on the p-type silicon layer. 

8. The silicon carbide semiconductor element as claimed 
in claim 7, Wherein the p-type silicon layer is formed from 
p-type silicon having a carrier concentration equal to or 
higher than that of the p-type silicon carbide. 

9. The silicon carbide semiconductor element as claimed 
in claim 7, Wherein the metal silicide layer contains at least 
one metallic element selected from the group consisting of 
platinum group elements, Group IVa elements, Group Va 
elements, Group VIa elements, and Group VIII elements. 

10. A method for producing the silicon carbide semicon 
ductor element as in claim 7, Which method comprises 
forming the metal silicide layer by means of laser ablation. 

11. The method as claimed in claim 10, Which further 
comprises subjecting the metal silicide layer to at least one 
of laser irradiation and heat treatment, subsequent to for 
mation of the metal silicide layer by means of laser ablation. 

12. The method as claimed in claim 10, Which further 
comprises subjecting the metal silicide layer to at least one 
of laser irradiation and heat treatment, subsequent to for 
mation of the metal silicide layer by means of laser ablation; 
and then depositing a metal silicide on the surface of the 
laser-irradiated or heat-treated metal silicide layer by means 
of laser ablation. 


