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(57) ABSTRACT 

Methods for forming a T-gate on a Substrate are provided 
that employ a hybrid resist. The hybrid resist specifically is 
employed to define a base of the T-gate on the substrate with 
very high resolution. To define a base of the T-gate, a hybrid 
resist layer is deposited on the Substrate. A mask having a 
reticle feature with an edge is provided and is positioned 
above the hybrid resist layer so that the edge of the reticle 
feature is above a desired location for the base of the T-gate. 
Thereafter, the hybrid resist layer is exposed to radiation 
through the mask, and the exposed hybrid resist layer is 
developed to define an opening therein for the base of the 
Tgate. Preferably the loop feature formed in the hybrid 
resist layer by the reticle feature during exposure is trimmed. 
The T-gate may be completed by employing any known 
T-gate fabrication techniques. 
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METHODS OF TGATE FABRICATION USINGA 
HYBRID RESIST 

FIELD OF THE INVENTION 

0001. The present invention relates to T-gate fabrication, 
and more particularly to fabricating T-gates using a hybrid 
photoresist (“resist”). 

BACKGROUND OF THE INVENTION 

0002 AT-gate is a gate conductor structure for a semi 
conductor device (e.g., metal Semiconductor field effect 
transistors (MESFETs), a high electron mobility transistors 
(HEMTs), etc.) in which the top of the gate conductor 
Structure is wider than the base of the gate conductor 
Structure. The base of the T-gate is made narrow So that the 
channel length of the Semiconductor device is short (e.g., for 
high performance Such as a high operating frequency and a 
high transconductance), and the top of the T-gate is made 
wide So that the conductance of the T-gate remains high 
(e.g., for high Switching speeds). 
0003) Because electron beam (“e-beam’) lithography has 
a resolution of better than 0.1 microns, e-beam lithography 
is the most commonly used technique for fabricating Sub 
micron T-gates. However, despite its fine resolution, because 
the exposing e-beam must pass through relatively thick 
resist films (e.g., about one micron), e-beam lithography 
suffers from poor linewidth control in the multi-layered 
Stacks used in typical T-gate processes. Further, e-beam 
exposure is a direct write process which is both slow and 
expensive. Accordingly, a need exists for improved methods 
of forming T-gate Structures. 

SUMMARY OF THE INVENTION 

0004) To overcome the needs of the prior art, novel 
methods for forming a T-gate structure ("T-gate”) on a 
Substrate (e.g., a semiconductor Substrate Such as GaAs, 
SiGe, etc.) are provided that employ a hybrid resist. The 
hybrid resist Specifically is employed to define a base of the 
T-gate on the Substrate with very high resolution (e.g., less 
than 0.05 microns). 
0005 To define a base of the T-gate, a hybrid resist layer 
is deposited on the Substrate. A mask having a reticle feature 
with an edge is provided and is positioned above the hybrid 
resist layer So that the edge of the reticle feature is above a 
desired location for the base of the T-gate. Thereafter, the 
hybrid resist layer is exposed to radiation (e.g., deep ultra 
violet light, X-rays, I-line, ion beam or e-beam) through the 
mask, and the exposed hybrid resist layer is developed to 
define an opening therein for the base of the T-gate. Pref 
erably the loop feature formed in the hybrid resist layer by 
the reticle feature during exposure is trimmed. 
0006 The T-gate may be completed by employing any 
known T-gate fabrication techniques. Preferably T-gate for 
mation is completed by depositing a second resist layer (e.g., 
a negative photoresist) over the hybrid resist layer, and by 
forming a Second opening in the Second resist layer for a top 
of the T-gate. A gate metallization layer then is deposited 
over the Second resist layer, within the opening of the Second 
resist layer and within the opening of the hybrid resist layer 
So as to form the T-gate therein. Thereafter, the gate metal 
lization layer that covers the Second resist layer is lifted off, 
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and any remaining Second resist layer and the hybrid resist 
layer are removed from the Substrate. 
0007 Alternatively, T-gate formation preferably is com 
pleted by etching a groove in the Substrate through the 
opening in the hybrid resist layer, by removing the hybrid 
resist layer and by depositing a conductive material over the 
substrate to form the base of the T-gate within the groove. 
Thereafter a Second resist layer is deposited over the con 
ductive material and an opening is formed in the Second 
resist layer for a top of the T-gate. The base of the T-gate 
thereby is exposed. A gate metallization layer is deposited 
over the Second resist layer, within the opening of the Second 
resist layer and over the exposed base of the T-gate, and the 
gate metallization layer that covers the Second resist layer is 
lifted-off. To complete the T-gate, any remaining Second 
resist layer is removed from the Substrate and any unnec 
essary conductive material (e.g., conductive material that 
does not form part of the T-gate structure) is etched away. 
Note that the portion of the gate metallization layer that 
forms the top of the T-gate Serves as an etch mask during the 
etching of conductive material which does not form part of 
the T-gate Structure. 
0008. By employing a hybrid resist to form T-gate struc 
tures, the time, expense and poor line width control associ 
ated with e-beam lithography is avoided. Additionally, 
because the use of a hybrid resist results in fine, uniform 
features with image quality that is nearly independent of 
exposure dose or mask dimensions, device line width 
remains nearly constant acroSS each die and from Substrate 
to Substrate. 

0009. Other objects, features and advantages of the 
present invention will become more fully apparent from the 
following detailed description of the preferred embodi 
ments, the appended claims and the accompanying draw 
IngS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The present invention is described with reference 
to the accompanying drawings. In the drawings, like refer 
ence numbers indicate identical or functionally similar ele 
ments. Additionally, the left-most digit of a reference num 
ber identifies the drawing in which the reference number 
first appears. 
0011 FIG. 1 is a cross-sectional diagram illustrating an 
inventive T-gate Structure fabricated using novel fabrication 
methods in accordance with the present invention; 
0012 FIGS. 2A-E are cross-sectional illustrations of a 

first novel fabrication method used to fabricate the T-gate of 
FIG. 1; and 

0013 FIGS. 3A-E are cross-sectional illustrations of a 
Second novel fabrication method used to fabricate the T-gate 
of FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0014 FIG. 1 is a cross-sectional diagram illustrating an 
inventive T-gate structure 101 fabricated using novel fabri 
cation methods in accordance with the present invention. 
The T-gate structure 101 comprises a GaAs substrate layer 
103 having an etch stop layer 105 formed thereon, a GaAs 
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cap layer 107 formed on the etch stop layer 105, and a 
Source/drain Ti-Pt-Au metallization layer 109 formed on 
the GaAs cap layer 107. The source/drain Ti-Pt-Au 
metallization layer 109 has been patterned via a lift-off 
proceSS So as to form Source region 109a and drain region 
109b as shown in FIG. 1. The T-gate structure 101 further 
comprises a Silicon nitride layer 111 formed on the Source/ 
drain regions 109a, 109b and on the exposed portion of the 
GaAs cap layer 107. Both the silicon nitride layer 111 and 
the GaAs cap layer 107 are etched to expose the etch stop 
layer 105, and a submicron T-gate 113 is formed thereon. 
The T-gate 113 comprises a base 115 and a top 117 as shown. 

0.015. In the preferred embodiment, the GaAs substrate 
layer 103 comprises a 27 nanometer InCaAs/AlGaAS/GaAS 
film Stack (not shown in detail) grown by molecular beam 
epitaxy (MBE) on a semi-insulating GaAs substrate. The 
etch Stop layer 105 comprises 3 nanometers of AlGasAS 
which acts as a reactive ion etching (RIE) etch Stop or as a 
wet etch stop during etching of the GaAs cap layer 107. 

0016. The GaAs cap layer 107 comprises 40 nanometers 
of GaAs doped with silicon to a level of about 3x10"/cm. 
The silicon nitride layer 111 is deposited via chemical vapor 
deposition (e.g., employing silane and ammonia as is known 
in the art) to a thickness of about 20-50 nanometers to aid in 
the adhesion of photoresist to the source/drain Ti-Pt-Au 
metallization layer 109 (as described below). For an X-ray 
exposure, the preferred thickness for the Silicon nitride layer 
111 is about 25 nanometers. However, when an optical 
exposure Such as a deep ultraViolet exposure is employed, 
the Silicon nitride layer 111 (typically a nitrogen rich Silicon 
nitride layer or alternatively a Silicon oxynitride layer) also 
functions as an anti-reflective coating material in addition to 
functioning as an adhesion layer. To Serve as an anti 
reflective coating material, film thickness is chosen So as to 
minimize reflection from the Silicon nitride layer 111 (e.g., 
about 45-60 nanometers). The T-gate base 115 preferably 
comprises Ti-Pt-Au or WSiN and the T-gate top 117 
preferably comprises Ti-Pt-Au. 

0017. To form the inventive T-gate structure 101 of FIG. 
1, novel fabrication methods (described in detail below) are 
employed that utilizes a hybrid resist to define the narrow 
base 115 of the Submicron T-gate 113. The hybrid resist 
comprises a combination of positive and negative photore 
Sists and is described in detail in U.S. patent application Ser. 
No. 08/715,287, filed Sep. 19, 1996, which is hereby incor 
porated by reference herein in its entirety. 

0.018 FIGS. 2A-E are cross-sectional illustrations of a 
first novel fabrication method used to fabricate the T-gate 
structure 101. With reference to FIG. 2A, a structure 200 
having the GaAs substrate layer 103, the etch stop layer 105, 
the GaAs cap layer 107, the source/drain regions 109a, 109b 
and the silicon nitride layer 111 is formed by conventional 
techniques as is well known in the art. Thereafter, a hybrid 
resist layer 201 having a thickness of about 200-500 nanom 
eters, preferably 300 nanometers, is deposited on top of the 
silicon nitride layer 111. As described in previously incor 
porated U.S. patent application Ser. No. 08/715,287, filed 
Sep. 19, 1996, the properties of the hybrid resist layer 201 
are Such that if the resist layer is not exposed to radiation 
(e.g., X-ray, deep ultra-violet (UV), I-line, ion beam or 
e-beam), it will not be washed away by developing Solution; 
if the resist layer 201 is fully exposed to radiation, it will not 
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be washed away by developing Solution; and if the resist 
layer 201 is partially exposed to radiation, it will be washed 
away by developing Solution. 
0019. Following deposition of the hybrid resist layer 201, 
the hybrid resist layer 201 is exposed to X-rays through a 
mask 203 having a reticle feature A. An edge E of the mask 
203's reticle feature A is placed over the area where the base 
115 of the submicron T-gate 113 is to be formed. In this 
manner, the portion of the hybrid resist layer 201 underlying 
the edge E is only partially exposed to X-ray radiation 
during X-ray exposure and therefore will be washed away 
by developing solution. The preferred X-ray dose is about 
150-250 milliJoules/cm, most preferably about 180-190 
milliJoules/cm. 
0020. After the hybrid resist layer 201 is exposed, it is 
baked for about 90 seconds at 90° C. and then is developed. 
After developing, the hybrid resist layer 201 is UV hardened 
and baked (e.g., for about 90 seconds at 120° C.) in order to 
croSS-link the resin and render it insoluble during a Second 
developing process (described below). FIG. 2B illustrates 
areas 205a, 205b where sections of the hybrid resist layer 
201 are washed away by developing solution. 
0021 Exposure to radiation through the mask 203 
enables the definition of high resolution patterns (e.g., less 
than 0.05 microns) since only the resist under the edges of 
the reticle feature A receives partial exposure to the radia 
tion, and is therefore washed away by the developing 
solution, leaving fine, uniform features 205a, 205b having 
qualities practically independent of radiation dose and 
reticle size. The fine, uniform features 205a, 205b are 
formed as a loop having a pattern consistent with the edges 
of the reticle feature A's shape, and therefore, must be 
trimmed before metallization takes place in order to avoid 
shorting the submicron T-gate 113. 
0022. After the hybrid resist layer 201 is UV hardened 
and baked, a second resist layer 207 is deposited over the 
hybrid resist layer 201. The preferred thickness for the 
second resist layer 207 is about 0.8 to 1.2 microns, most 
preferably about 1.0 micron. FIG. 2C illustrates the struc 
ture 200 following depositing, exposing, baking and devel 
oping of the second resist layer 207. Generally, the second 
resist layer 207 comprises a negative resist Such as a 
modified image reversal process I-line exposure resist 
because, following developing, a negative resist results in an 
undercut resist profile 209 which is favorable for facilitating 
the lift-off of a gate metallization layer (described below). 
Modified image reversal processes for I-line resists are well 
known in the art, such as those described by S. MacDonald, 
R. Miller and C. G. Willson, “The Production of a Negative 
Image in a Positive Photoresist.” Kodak Interface (1982) 
and by E. Alling and C. Stauffer, Proceedings of the SPIE, 
vol. 539, p. 194 (1985). The undercut resist profile 209 may 
be enhanced by adding an actinic radiation absorbing dye to 
the second resist layer 207. The second resist layer 207 also 
serves to prevent shorting of the Submicron T-gate 113, by 
filling in a portion of the loop (e.g., feature 205b in FIG.2B) 
that results from developing and washing away the hybrid 
resist layer 201. 
0023. As shown in FIG. 2C, the second resist layer 207 
is exposed to radiation through a mask 211, is baked and is 
developed, Such that an opening 213 is created over the 
hybrid resist layer 201, defining the location for the submi 
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cron T-gate 113. A blanket exposure typically is employed 
prior to development (in addition to the exposure through 
the mask 211). The preferred exposure dose, bake time and 
bake temperature are 150-250 milliJoules/cm’ (typically 
about 200 milliJoules/cm), 15-30 minutes (typically about 
20 minutes) and 100-120° C. (typically 100° C), respec 
tively. Because the image width of the top 117 of the T-gate 
113 is relatively large, tolerance control during exposure of 
the second resist layer 207 is not critical. The remainder of 
the hybrid resist layer 201 is covered by the second resist 
layer 207. 
0024. Following formation of the opening 213 in the 
second resist layer 207, the exposed portion of the silicon 
nitride layer 111 (e.g., exposed through area 205a of hybrid 
resist layer 201) and part of the GaAs cap layer 107 are RIE 
etched (e.g., via a Freon 12 etch), and the GaAS cap layer 
107 is wet etched. FIG. 2D illustrates the structure 200 
following the RIE etching of the silicon nitride layer 111 and 
part of the GaAs cap layer 107, and after the wet etching of 
the remainder of the GaAs cap layer 107. The GaAs cap 
layer 107 preferably is wet-etched using a solution compris 
ing 50% diluted citric acid mixed with hydrogen peroxide 
(10:1 by volume). Such a solution etches the GaAs cap layer 
107 isotropically so as to undercut the silicon nitride layer 
111 without etching the etch stop layer 105. Shorting of the 
Tgate 113 via the GaAs cap layer 107 thereby is prevented. 
0.025. Following etching of the silicon nitride layer 111 
and the GaAs cap layer 107, a Ti-Pt-Augate metalliza 
tion layer 215 having a thickness of about 350 nanometers 
is sputter-deposited over the structure 200 as illustrated in 
FIG. 2E. The T-gate 113 thereby is formed. In order to 
ensure proper formation of the resultant Submicron T-gate 
113, the Ti-Pt-Augate metallization layer 215 must not 
be continuous acroSS the opening 213 of the Second resist 
layer 207 (e.g., so as to allow solvents to dissolve the second 
resist layer 207 during lift-off, as described below). 
0026. Following deposition of the Ti-Pt-Augate met 
allization layer 215, lift-off of the portion of the metal layer 
over-laying the second resist layer 207 is performed by 
exposing the structure 200 to a solvent such as n-methyl 
pyrrollidone. Thereafter, the structure 200 is cleaned utilizing 
oZone or an oxygen plasma to remove both the Second resist 
layer 207 and the hybrid resist layer 201. The T-gate 
structure 101 of FIG. 1 thereby is produced with the top 117 
and the base 115 of the T-gate 113 both comprising Ti-Pt 
Au. 

0.027 FIGS. 3A-F are cross-sectional illustrations of a 
Second novel fabrication method used to fabricate the T-gate 
structure 101 of FIG. 1. The second novel fabrication 
method initially is similar to the first novel fabrication 
method of FIGS. 2A-E: a hybrid resist layer 301 is deposited 
over the structure 200 (FIG. 3A) and is then exposed 
through the mask 203 to form areas 305a, 305b therein 
(FIG. 3B). Thereafter, instead of depositing a second resist 
layer over the hybrid resist layer 301, a groove is etched in 
the silicon nitride layer 111 and in the GaAs cap layer 107 
(e.g., via RIE etching and wet etching as previously 
described) and the hybrid resist layer 301 is removed as 
shown in FIG.3C. The T-gate 113 will ultimately be formed 
at this site. 

0028. Following etching of the silicon nitride layer 111 
and the GaAs cap layer 107, a WSiN conductive layer 313 
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is deposited over the structure 200. FIG. 3D illustrates the 
structure 200 following the deposition of the WSiN conduc 
tive layer 313. The portion of the WSiN conductive layer 
313 which fills the groove 309 comprises the base 115 of the 
resulting T-gate (described below). 
0029. Following deposition of the WSiN conductive 
layer 313, a second resist layer 315 is deposited over the 
WSiN conductive layer 313 and is patterned for formation of 
the top 117 of the T-Gate 113. FIG. 3E shows the second 
resist layer 315 over the WSiN conductive layer 313, 
following exposure, baking and development. 

0030. Following patterning of the second resist layer 315, 
a Ti-Pt-Au metallization layer 317 is deposited on top of 
the second resist layer 315, thereby filling the opening in the 
second resist layer 315 to form the top 117 of the T-gate 113 
as shown in FIG. 3F. Thereafter, lift-off of the portion of the 
metal layer overlaying the Second resist layer 315 is per 
formed, the second resist layer 315 is removed and the 
exposed portion of the WSiN conductive layer 313 is etched 
away via RIE. The Ti-Pt-Au top 117 is used as an RIE 
mask to protect the portion of the WSiN conductive layer 
313 utilized for the base 115 of the T-gate. The T-gate 
structure 101 of FIG. 1 results with the top 117 comprising 
Ti-Pt-Au and the base 115 comprising WSiN. 
0031. By employing a hybrid resist to form T-gate struc 
tures, the time, expense and poor line width control associ 
ated with e-beam lithography is avoided. Additionally, 
because the use of a hybrid resist results in fine, uniform 
features with image quality that is nearly independent of 
exposure dose or mask dimensions, device line width 
remains nearly constant acroSS each die and from Substrate 
to Substrate. 

0032. The foregoing description discloses only the pre 
ferred embodiments of the invention, modifications of the 
above disclosed apparatus and method which fall within the 
Scope of the invention will be readily apparent to those of 
ordinary skill in the art. For instance, the novel T-gate 
formation methods of the present invention may be used to 
form T-gates on other Semiconductor Substrates Such as 
Silicon-germanium Substrates or III-V Substrates, or for 
other Semiconductor devices. Other metallization layerS may 
be used in place of Ti-Pt-Au (e.g., AuGePt/Au), and other 
resist adhesion layers in place of Silicon nitride (e.g., Silicon 
dioxide) may be employed. Additionally, instead of using 
both RIE and wet etching to etch the silicon nitride layer 111 
and the GaAs cap layer 107, a wet etch alone may be 
employed (although typical Silicon nitride wet etches Such as 
phosphoric acid may deleteriously attack photoresist layers). 
If a Silicon dioxide layer is employed in place of the Silicon 
nitride layer ill, a wet etch such as buffered hydrofluoric acid 
or dilute hydrofluoric acid may be used to wet etch both the 
silicon dioxide layer and the GaAs cap layer 107. If a wet 
etch alone is employed, an RIE etch Stop layer is not 
required. Further, if it is desirable to fabricate contact 
“landing-pad” areas in the hybrid resist layer 201, the mask 
203 may be provided with angled edges So as to cause a 
Zig-Zag pattern in the hybrid resist layer 201. A larger 
footprint for contacting the top 117 to the base 115 of the 
Tgate 113 thereby results. A larger contact area in the hybrid 
resist layer 201 also can be formed by means of a “gray 
Scale” mask, in which grating structures or diffraction effects 
are used to block Some radiation from exposed areas. In 
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lightly exposed areas, the hybrid negative tone is not trig 
gered, while the hybrid positive tone is triggered, leading to 
the formation of a positive tone resist pattern in the gray 
areas. Alternatively, a Second exposure Step may be per 
formed on the hybrid resist layer 201 and the post exposure 
bake may be omitted from the Second exposure Step. In the 
absence of a post exposure bake, negative tone crosslinking 
does not occur, but the positive tone chemistry is activated 
Simply by the exposure. In this manner a Standard positive 
tone resist pattern can be created in Some areas of the hybrid 
resist layer 201 and a larger footprint for contacting the top 
117 to the base 115 of the T-gate 113 results. 
0.033 Accordingly, while the present invention has been 
disclosed in connection with the preferred embodiments 
thereof, it should be understood that other embodiments may 
fall within the Spirit and Scope of the invention, as defined 
by the following claims. 
The invention claimed is: 

1. A method of forming a T-gate on a Substrate compris 
ing: 

providing a Substrate; and 
employing a hybrid resist to form a T-gate on the Sub 

Strate. 

2. The method of claim 1 wherein providing a substrate 
comprises providing a Semiconductor Substrate. 

3. The method of claim 1 wherein providing a semicon 
ductor Substrate comprises providing a Semiconductor Sub 
Strate Selected from the group consisting of a gallium 
arsenide Substrate and a Silicon germanium Substrate. 

4. The method of claim 1 wherein employing a hybrid 
resist to form a T-gate on the Substrate comprises employing 
a hybrid resist to define a base of a T-gate on the Substrate. 

5. The method of claim 4 wherein employing a hybrid 
resist to define a base of a T-gate on the Substrate comprises: 

depositing a hybrid resist layer on the Substrate; 
providing a mask having a reticle feature with an edge; 
positioning the mask above the hybrid resist layer So that 

the edge of the reticle feature is above a desired 
location for the base of the T-gate; 

exposing the hybrid resist layer to radiation through the 
mask, and 

developing the exposed hybrid resist layer to define an 
opening therein for the base of the T-gate. 

6. The method of claim 5 wherein exposing the hybrid 
resist layer to radiation through the mask comprises expos 
ing the hybrid resist layer to at least one of deep ultra-violet 
light, X-rays, I-line, an ion beam or an electron beam. 

7. The method of claim 5 wherein exposing the hybrid 
resist layer to radiation through the mask comprises expos 
ing the hybrid resist layer through a mask having at least one 
of angled edges and a gray Scale. 

8. The method of claim 5 further comprising performing 
a Second exposure of the hybrid resist layer absent a post 
exposure bake prior to developing the exposed hybrid resist 
layer. 

9. The method of claim 5 further comprising: 
trimming a loop formed in the hybrid resist layer by the 

reticle feature during exposure of the hybrid resist layer 
to radiation. 
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10. The method of claim 5 further comprising: 
depositing a Second resist layer over the hybrid resist 

layer; 
forming an opening in the Second resist layer for a top of 

the T-gate; 
depositing a gate metallization layer over the Second resist 

layer, within the opening of the Second resist layer and 
within the opening of the hybrid resist layer So as to 
form the T-gate therein; 

lifting-off the gate metallization layer that covers the 
Second resist layer; and 

removing the Second resist layer and the hybrid resist 
layer from the substrate. 

11. The method of claim 10 further comprising etching the 
Substrate through the opening in the Second resist layer and 
through the opening in the hybrid resist layer prior to 
depositing the gate metallization layer. 

12. The method of claim 10 wherein depositing a second 
resist layer over the hybrid resist layer comprises depositing 
a negative resist layer over the hybrid resist layer. 

13. The method of claim 10 wherein forming an opening 
in the Second resist layer comprising: 

positioning a mask having a reticle feature for defining the 
top of the T-gate above the Second resist layer So that 
the reticle feature is above the opening of the hybrid 
resist layer; 

exposing the Second resist layer to radiation through the 
mask, and 

developing the exposed Second resist layer to define an 
opening therein for the top of the T-gate. 

14. The method of claim 13 further comprising: 
performing a post exposure bake after exposing the Sec 

ond resist layer, and 
performing a blanket exposure of the Second resist layer 

after performing the post exposure bake and prior to 
developing the Second resist layer. 

15. The method of claim 10 wherein depositing a gate 
metallization layer comprises depositing a Ti-Pt-Au met 
allization layer. 

16. The method of claim 5 further comprising: 
etching a groove in the Substrate through the opening in 

the hybrid resist layer; 
removing the hybrid resist layer; 

depositing a conductive material over the Substrate to 
form the base of the T-gate within the groove; 

depositing a Second resist layer over the conductive 
material; 

forming an opening in the Second resist layer for a top of 
the T-gate and So as to expose the base of the T-gate; 

depositing a gate metallization layer over the Second resist 
layer, within the opening of the Second resist layer and 
Over the exposed base of the T-gate, 

lifting-off the gate metallization layer that covers the 
Second resist layer; 

removing the Second resist layer; and 
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removing the conductive material that does not underlay 19. A semiconductor device formed by the method of 
the portion of the gate metallization layer that remains. claim 5. 

20. A semiconductor device formed by the method of 
17. The method of claim 16 wherein depositing a con- claim 10. 

ductive material comprises depositing WSiN. 21. A semiconductor device formed by the method of 
claim 16. 18. A semiconductor device formed by the method of 

claim 1. k . . . . 


