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ANTI-FUSE STRUCTURE FOR REDUCING
CONTAMINATION OF THE ANTI-FUSE
MATERIAL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application is a reissue of application Ser. No.
08/275,187, filed Jul. 14, 1994, now U.S. Pat. No. 5,493, 146.

BACKGROUND OF THE INVENTION

This invention relates generally to integrated circuits and,
more specifically, to anfi-fuse structures 1n integrated cir-
cuits.

Programmable integrated circuits include such devices as
field-programmable gate arrays and programmable read-
only memories (PROMS). Such devices may include ele-
ments such as fuses or anti-fuses to enable them to be
programmed.

Field programmable gate arrays include a large number of
logic elements, such as AND gates and OR gates, which can
be selectively coupled together by devices like fuses or
anti-fuses to perform user-designed functions. The several
types of PROMS, including standard, write-once PROMS,
erasable programmable read-only memories (EPROMS),
clectrically erasable programmable read-only memories
(EEPROMS), etc., usually comprise an array of memory
cells arranged 1n rows and columns which can be pro-
crammed to store user data. An unprogrammed anti-fuse
cgate array or PROM 1s programmed by causing selected
anti-fuses to become conductive.

Anti-fuses 1nclude a material which initially has a high
resistance but which can be converted 1nto a low resistance
material by the application of a programming voltage. For
example, amorphous silicon (A-Si), which has an intrinsic
resistivity of approximately 1 megohm-cm, can be fashioned
into 1 micron wide vias having a resistance of approximately
1-2 gigohms. These vias can then be transformed 1nto a low
resistance state by the application of a voltage in the range
of 10-12 volts d.c. to form vias having a resistance less than
200 ohms. These low resistance vias can couple together
logic elements of a field programmable gate array so that the
cgate array will perform user-defined functions or connect
large functional blocks, or can serve as memory cells of a

PROM.

An anti-fuse device 1s typically formed on a semiconduc-
tor wafer by depositing a bottom electrode layer, such as
titantum-tungsten (T1W), depositing an oxide layer over the
clectrode layer, forming a via through the oxide layer to the
clectrode layer, and depositing A-S1 1nto the via. A second
layer of TiW can be deposited over the A-S1 with an
aluminum (Al) layer deposited over the TiW layer.

Problems arise 1n the above-described structure by “cus-
ping” or thinning of the A-S1 at the corners of the via that can
lead to leakage and programming problems. Further, cusps
formed 1n the A-S1 layer can lead to poor step coverage of
the T1W layer over the A-S1. This can cause an inadequate
T1W barrier to be formed separating the top Al layer from the
A-S1, which can compromise the reliability of the anti-fuse,
because Al 1s known to degrade or “poison” an anti-fuse
structure by diffusing into the A-S1 layer.

A prior art solution to this problem provides oxide spacers

over the cusps of the A-S1. Such a structure 1s described 1n
U.S. Pat. No. 5,120,679 1ssued to Boardman et al., the
disclosure of which 1s incorporated herein by reference. This
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spacer better protects the corners of the via where the
cusping or thinning of the A-S1 1s problematic. The spacer
also 1improves the topography for the subsequent T1W barrier
layer deposition. The use of dielectric spacers reduces
leakage current and enhances reliability. However, the use of
spacers may increase production time and cost. Further, the
use of spacers results 1n reduced scalability of the structure
below 1.0 micron (um).

Alternatively, another anti-fuse structure 1s used for tech-
nology scaled to 0.8 um, as the cross-sectional view of the
anti-fuse structure in FIG. 1 illustrates. Overlying a silicon
waler substrate 8 on which a base oxide layer 9 has been
formed are a first metal layer 10 (typically Al) and an
inter-metal oxide (IMO) layer 12. A layer 14 of TiW is
deposited and patterned to form a conductive “strap”. Fol-
lowing formation of layer 14, a layer of A-S1 16 1s deposited
and then patterned to remain only 1n the desired locations
overlying the TiW patterned layer 14. Thus, the A-S1 15 not
deposited 1n the via as 1n the prior anti-fuse structures, but
rather, forms a separate, planar layer. An oxide layer 18 1s
then deposited, followed by the etching of a via 20 through
the oxide layer 18 to the A-S1layer 16. A barrier layer 22 of
T1W 1s then preferably deposited over the oxide and into the
via 20 to contact the A-Si1layer 16. Subsequently, metal layer
24, preferably Al, 1s then deposited over the TiW layer,
which prevents the Al layer 24 from poisoning the A-S1 layer

16.

While the above-described structure 1s usable with 0.8 um
anti-fuse technology, the integrity of the anti-fuse 1s depen-
dent on the 1ntegrity of the TiW barrier layer 22. This barrier
layer has a problem of cusping or thinning at the corners 21
of the via 20. This cusping makes the corners more perme-
able to the migration of Al atoms from layer 24, which can
lead to Al layer 24 diffusing into the A-Si1 layer 16, thereby
“poisoning” the A-Si1 layer 16 at that point. By “poisoning”
it 1s meant that the conductive aluminum atoms 1n the A-Si
layer change the conductivity of the layer such that it cannot
be properly programmed or read. The problem increases as
the via 1s scaled to widths below 0.8 um.

What 1s needed 1s an anti-fuse structure that retains the
simplicity of the planar A-S1 approach as 1illustrated in FIG.
1, but which does not have the problems associated with this
approach, especially as the via width 1s scaled below 0.8 um.

SUMMARY OF THE INVENTION

In accordance with the present invention, an anti-fuse
structure and method for forming an anti-fuse structure are
described. In general, the anti-fuse structure uses a planar
anti-fuse layer and 1s scalable to sub-micron size. Further,
the problem of Al migration into the anti-fuse layer is
overcome by the use of a non-Al conductor as a plug within
the via hole.

A method for making an anti-fuse structure begins with
the formation of a conductive base layer. An anti-fuse layer
1s then formed over the conductive base layer. Following
this, an insulating layer 1s formed over the anti-fuse layer. A
via hole 1s then etched through the insulating layer to the
anti-fuse layer with the lateral dimension of the via being no
more than approximately 0.8 microns. A conductive barrier
material 1s then used to form a layer over the 1nsulating layer
and 1n the via hole to contact the anfti-fuse layer. The
conductive barrier material preferably consists essentially of
T1W or TiN. A W layer 1s deposited after the conductive
barrier material layer 1s formed. This W layer 1s preferably
formed as a blanket layer, which is then etched-back to form
a W plug 1n the via hole. An Al layer 1s preferably formed
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over the conductive barrier material and the W plug to act as
the top conductive layer. The completed anti-fuse structure
1s then programmable by applying a programming voltage
between the conductive base layer and the conductive bar-
rier material, and 1s readable by application of a lower,

sensing voltage between the layers, as 1s conventional 1n the
art.

An anfi-fuse structure 1n accordance with the present
invention includes a conductive layer base. A layer of
anti-fuse material overlies the conductive base layer. On top
of the anti-fuse layer 1s an msulating layer, in which a via
hole 1s formed to the anti-fuse layer. The lateral dimension
of the via hole 1s preferably less than about 0.8 microns.
Provided 1n the via hole to contact the anti-fuse material and
over the insulating layer 1s a conductive barrier material
preferably including either TiN or TiW. The structure also
includes a W plug. This plug 1s formed by blanket deposition
over the conductive barrier material, which 1s subsequently
ctched-back by well known processes. A top layer of Al 1s
further included in the structure over the conductive barrier
material. The structure 1s then programmable by application
of a programming voltage and readable by application of a
sensing voltage, which 1s lower than the programming
voltage.

An advantage of the anti-fuse formed by the present
invention 1s that there 1s no aluminum in the via hole to
potentially poison the amorphous silicon. Further, the mate-
rial and process used to form the non-aluminum vias are
standard, so that the process and structure of the present
invention are quite compatible with and easily incorporated
into conventional semiconductor manufacturing processes.

These and other advantages of the present mvention will
become apparent upon reading the following detailed
descriptions and studying the various figures of the draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view of an anti-fuse structure
of the prior art;

FIGS. 2-5 1llustrate a step-by-step cross-sectional views
of an anfi-fuse structure formed i1n accordance with the
present invention;

FIGS. 67 1illustrate cross-sectional views of alternate
anti-fuse structures 1in accordance with the present invention;

FIG. 8 1s a flow diagram 1illustrating an overall process for
forming an anti-fuse structure in the present invention; and

FIGS. 9a-9c are flow diagrams illustrating alternative

processes for performing step 56 1n the process shown in
FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 was discussed 1n terms of the prior art. FIGS. 2-7
present step-by-step cross-sectional views of the formation
of an anfti-fuse structure by the methods of the present
invention. In FIG. 2, processed substrate 30 includes a
semiconductor wafer 26 (such as a silicon wafer), a base
oxide layer 28 formed over the semiconductor wafer 26, a
first metal layer 32 formed over the oxide layer 28, and an
inter-metal oxide (IMO) layer 34 formed over the first metal
layer 32. As described to this point, the structure 1s substan-
fially standard to the industry.

A strap layer 36 of TiW 1s formed over these layers. The
T1W ot strap 36 1s preterably sputter deposited to a thickness
between about 1000 and 10,000 angstroms (A), with 2200 A
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being a preferable thickness. The TiW layer 36 1s then
patterned by standard photolithographic and etch techniques
to form the strap 36.

As used herein, the term “patterned” refers to photolitho-
ographic etch techniques, whereby a resist material 1s applied
to the upper surface of the layer being patterned, 1s exposed
to a pattern of radiant energy, and 1s then developed to form
a mask. An etching process 1s undertaken to etch away the
surface of the layer through the mask. At the end of the
photolithography process, the mask is typically removed.

A layer 38 of anti-fuse material such as A-S1 1s then
deposited and patterned to remain only over the strap 36.
Deposition 1s preferably performed by standard plasma
enhanced chemical vapor deposition (PECVD) process. A
range for the thickness of this layer 38 1s between about
500-5000 A, with 1200 A being a preferred thickness for 0.8

um technologies.

FIG. 3 illustrates the structure of FIG. 2 with the addition
of an msulating layer 40. Silicon dioxide i1s a suitable
material to use for this msulating layer, and PECVD is the
preferable deposition method. An appropriate thickness for
layer 40 1s 1 the range of approximately 1000—10,000 A,
with 3000 A having been found to work well. A via 42 1s
formed by patterning layer 40 by standard photolithographic
and etch techniques. The lateral dimension “D” or width of
the via 1s scalable to a desired dimension, but 1s preferably
below about 0.8 um, more preferably below about 0.6 um.
Of course, the structure can also be used with vias having
orecater than 0.8 um lateral dimensions, but 1s particularly
suitable for sub-micron applications.

In a first preferred embodiment of the present invention,
as secen 1n FIG. 4, a conformal barrier layer 44 of a
non-aluminum conductor 1s deposited over the insulating
layer 40 and into the via 42. Suitable non-aluminum con-
ductors include, for example, TiW and TiN (titanium-
nitride). The thickness of this layer is preferably between
about 500-3000 A, with 1000 A having been found to work
well. A suitable deposition process for a TiN layer 1s
chemical vapor deposition (CVD) or sputter deposition,
while sputter deposition techniques are suitable for TiW. A
plug layer 46 1s then deposited as a blanket layer over the
barrier layer 44. Tungsten 1s preferably used as the plug
layer 46, but W 1s not able to adhere well to the msulating
oxide layer 40 so that the TiW or TiN also acts as an
adhesion layer for the W plug deposition. The plug layer 46
1s deposited to a thickness preferably approximately 0.8
times the lateral dimension “D” of the via 42, where, 1n this
example D 1s preferably about 0.8 um.

FIG. 5 1illustrates the structure of FIG. 4 following etch-
back of the plug layer 46. This forms a W plug 47 in the via
hole 42. By way of example, etch-back of the plug layer is
performed by plasma etch techniques well known to those
skilled 1n the art. A layer 48 of aluminum 1s then deposited
over the plug 47. With the plug 47, the conductive layer 48
1s kept well away from the A-S1 layer 38, and thus the
possibility of degradation of the anti-fuse structure due to
diffusion of the aluminum layer 48 into the antifuse layer 38
1s all but eliminated.

The via hole 42 has a depth .(after the barrier layer 44 1s
provided) which extends from the top surface of the barrier
layer 44 that 1s within the via hole 42 to the rim of the via
hole 42 that has been raised by the thickness of the barrier
layer 44. As such, the depth of the via hole 42 1s about the
same depth of the via hole 42 before the barrier layer 44 was
deposited. Preferably, the plug 47 has a height equal to at

least one-half (¥2) of the depth of the via hole 42. This
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ensures that any alummum 1s kept well away from the
anti-fuse layer and further ensures that the crucial corners of
the via hole 42 are filled with plug material.

Alternatives to the structure of FIG. § that maintain the
separation of the aluminum layer from the anti-fuse layer are
illustrated in FIGS. 6 and 7. As shown in FIG. 6, the plug
layer 46 1s not etched-back from the via opening 42. Rather,
the entire layer 46 remains over the barrier layer 44 and 1s
also patterned as an interconnect. For low resistance
interconnects, the conductive layer 48 1s deposited over this
blanket layer 46, and the two layers are patterned together.
This, again, separates the aluminum layer 48 from the A-Si
layer 38.

Another alternative, as shown 1n FIG. 7, eliminates the
layer 46. The barrier layer 44 when formed with TiN 1is
capable of serving as a non-Al plug. TiN 1s suitable since it
1s deposited by CVD and 1s therefore capable of filling the
via 42. T1iW, on the other hand, 1s deposited by sputter
deposition and thus, would be unsuitable for filling the via
42. The TiN restricts the diffusion of the conductive layer 48
into the anfti-fuse layer 38, while also acting as a suitable
conductor during programming of the anti-fuse structure. In
this embodiment, a suitable thickness of the TiN 1s approxi-
mately 0.8 times the lateral dimension “D” of the via 42.

It 1s therefore a key element of the present invention to use
a non-Al conductive plug 1n the via hole over an A-Si
anti-fuse layer. By “non-Al" plug, it 1s meant that the great
majority of the atoms of the material within the via are not
free Al atoms that can react with the A-S1. For example, any
Al atoms 1n the TiW or TiN should be less than one part per
million (ppm). Of course, it is impossible to provide abso-
lutely pure materials to form plugs within vias, but the
essence of the present invention 1s to minimize, to the extent
practical, the number of Al atoms within the via 1n proximity
to the A-S1 layer, thereby forming a substantially non-Al
plug within the via.

It should also be noted that the term “non-Al plug” covers
a variety of structures. In one embodiment, the “non-Al
plug” 1s a conformal TiW barrier layer with a “W plug”
formed 1nside. In another embodiment, the “non-Al plug” 1s
a conformal TiN barrier layer with a “W plug” formed
inside. In a third embodiment, the “non-Al plug” 1s made
from TiN. Therefore, the term “non-Al plug” will mean one
or more conductive materials deposited within a via, which
singly or together substantially fill the via.

The flow diagram of FIG. 8 illustrates a process 49 in
accordance with the present invention. As shown, the pro-
cess 49 begins with step 50 and the deposition and patterning
of a strap layer over an initial substrate. The substrate 1s
preferably an IMO layer overlying a metal layer such as Al,
which 1s formed on a prepared silicon wafer or the like, as
shown and described with reference to FIG. 2. TiW 1s
suitable for use as the strap layer. Standard photolitho-
ographic techniques are preferably utilized to pattern the strap

layer. At this stage of the process, the structure corresponds
to layers 26—36 of FIG. 2.

Following the deposition and patterning of the strap layer,
a layer of anti-fuse material such as A-S1 layer 38 1s
deposited, such as by PECVD, and patterned 1n step 52. A
preferable range for the thickness of this layer is between
about 500-5000 A, with 1200 A being a suitable thickness
for 0.8 um technologies. Following the patterning step, the
structure appears as illustrated in FIG. 2.

After patterning of the anti-fuse layer 38 1s completed, an
insulating layer 40 1s deposited 1n step 54. Silicon dioxide 1s
appropriate for this insulating layer. A via 42 1s then etched
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through the 1nsulating layer in the areas where the anti-fuse
material 1s located. The via 1s preferably established by
plasma etching through the insulating layer by techniques
well known to those skilled 1n the art. The lateral dimension
of this via 1s preferably no greater than about 0.8 um, with
less than 0.8 um (e.g., 0.6 um) being more preferable. At this
point of the process, the structure appears as illustrated in
FIG. 3.

The process 49 continues with step 56 and the deposition
of a non-Al conductor barrier layer 44 over the insulating
layer and into the via. It 1s at this point in the process that
alternative procedures are possible, as illustrated 1n the flow
diagrams of FIGS. 9a—-9c. As shown 1 FIG. 9a, in one
embodiment, a process 56a 1nvolves three steps. First, in
step 58, a barrier layer of a non-Al conductor 1s conformally
deposited over the insulating layer and into the via estab-
lishing contact with the anfti-fuse material. TiIN, TiW, and
other like materials are usable tfor this step. The thickness of
this layer 1s in the range of about 500-3000 A, with 1000 A
having been found to work well. Next, a plug layer, suitably
comprised of W, 1s deposited over the barrier layer 1n step
60. A suitable thickness of the plug layer 1s approximately
0.8 times the lateral dimension D of the via 42. Then, 1n step
62, the plug layer 1s etched-back to form a plug in the via
hole. The structure resulting from this process 1s shown with
reference to FIG. 5.

Alternatively, the flow diagram of FIG. 9b illustrates
another embodiment, process 56b. This process 1s similar to
that shown 1 FIG. 9a, except that step 60, the etch-back
step, 1s not performed 1n this method. Rather, the plug layer
remains over the entire barrier layer and in the via. This

arrangement 1s illustrated and described with reference to
FIG. 6.

A third alternative for process 56c¢ 1s 1llustrated 1n FIG. 9c.
This embodiment comprises only a single step 64 of depos-
iting a barrier/plug layer. For this embodiment, the barrier
layer preferably comprises TiN since the layer needs to be
able to form a plug 1n the via hole, and TiN 1s suitably
capable of being deposited as a plug by CVD. TiN, besides
being well-suited for plugformation by CVD deposition,
also adheres well to silicon dioxide (Si0,) unlike W. TiW
would not be a material as satisfactory for use as a plug due
to the required use of sputter deposition for its application,
which could cause cusping, voids, and other defects. An
appropriate thickness of the TiN for this embodiment 1s
approximately 0.8 times the lateral dimension D of the via.
The structure occurring with this embodiment 1s described in
conjunction with FIG. 7.

The process then continues with the sequence illustrated
in FIG. 8. Following step 56, (i.e., one of the processes S6a,
56b, or 56c) the next step 66 is the deposition of a conduc-
tive layer, e.g., Al, over the non-Al conductor layer.
Alternatively, as the dashed arrow 66' indicates, since the
barrier layer formed 1n step 56 1s a conductive layer, the Al
layer can be eliminated 1in some 1nstances, so that the process
could end following step 56. In either case, the anti-fuse
structure maintains a lower conductive layer, an anti-fuse
layer, and a top conductive layer with a via plug of a non-Al
material connecting the top conductive layer with the bottom
conductive layer through the anti-fuse layer. Accordingly,
with this structure, anti-fuse programming 1s accomplished
by applying a programming voltage of approximately 10
volts (V) between the conductive layers, and subsequent
reading of the anti-fuse structure 1s accomplished by apply-
Ing an appropriate sensing voltage, as 1s well known to those

skilled 1n the art.

Although only a few embodiments of the present inven-
tion have been described 1n detail, 1t should be understood
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that the present invention may be embodied in many other
specific forms without departing from the spirit or scope of
the invention. Particularly, the invention has been described
in the context of a strap layer comprised of TiW.
Alternatively, the TiW could be replaced with W. Further,
the non-Al conductive barrier layer could be formed using
chromium 1n addition to or instead of the TiN and TiW
described. Further, the range of thicknesses for the A-Si
layer has been selected so that the layer 1s not too thin which
could lead to leaking or too thick which would require a high
programming voltage. Of course, 1n alternate applications
having higher programming voltage capabilities, the upper
limit on the range of thicknesses could be increased.

It 1s therefore 1intended that the following appended claims
be interpreted as including all such alterations, permutations,
and equivalents as fall within the true spirit and scope of the
present invention.

What 1s claimed 1s:

1. An anti-fuse structure comprising:

a conductive base layer;

a layer of anfti-fuse material formed over said conductive
base layer;

an 1sulating layer formed over said anti-fuse layer, said
insulating layer being provided with a via hole to said
anti-fuse layer, and said via hole having sides and
having a lateral dimension no greater than about 0.8
microns and having a depth;

a conductive barrier layer consisting of a barrier material
selected from the group consisting of TiW, TiN, and
chromium said conductive barrier layer having a first
portion overlying said anti-fuse material a second
portion extending upward along said sides of said via
hole and a third portion overlying a portion of said
insulating layer;

a conductive non-Al plug [including a] above said first
portion of said conductive barrier [material chosen
from the group consisting essentially of TiW, TiN, and
chromium, provided within said via hole and 1n contact
with said anti-fuse layer] layer such that said anti-fuse
structure may be programmed by providing a program-
ming voltage between said conductive base layer and
said conductive barrier [material] /ayer, and may be
read by providing a sensing voltage, which 1s lower
than said programming voltage, between said conduc-
tive base layer and said conductive barrier material; and

an electrically conductive layer formed over and 1n elec-
trical contact with said plug, said electrically conduc-
tive layer being separated from the anti-fuse layer by
said plug by at least one-half said depth of the via hole.

2. An anti-fuse structure as recited 1n claim 1 wherein said
lateral dimension of said via hole 1s no greater than about 0.6
microns.

3. An anti-fuse structure as recited 1n claim 1 wherein said
conductive barrier [material] layer is conformably applied
within said via hole, and wherein said non-Al plug further
comprises a W plug within said via hole and in contact with
said conductive barrier [material] layer.

4. An anti-fuse structure as recited in claim 3 wherein said
clectrically conductive layer includes a conductive line
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comprising aluminum over said conductive barrier [mate-
rial] layer and in contact with said W plug.

5. An anti-fuse structure as recited in claim 3 wherein said
clectrically conductive layer and said W plug are integrally
formed as parts of a blanket layer of tungsten over said
conductive barrier [material] /ayer and within said via hole.

6. An anti-fuse structure as recited 1in claim 5 wherein said
tungsten blanket layer 1s patterned to provide a tungsten

interconnect contacting said plug.
7. An anti-fuse structure as recited 1in claam 3 wherein said

clectrically conductive layer comprises a conductive line
comprising aluminum over said insulating layer and in

contact with said W plug.
8. An anti-fuse structure as recited 1in claam 1 wherein said

conductive barrier [material] layer comprises TiN which
substantially completely fills said via hole as said non-Al
plug.

9. An anti-fuse structure as recited 1n claim 1 wherein said

conductive base layer has a thickness in the range of about
1000-10,000 A.

10. An anti-fuse structure as recited in claim 9 where%n
sald conductive base layer has a thickness of about 2200 A.

11. An anti-fuse structure as recited 1in claim 1 wherein
said anti-fuse material has a thickness 1n the range of about
500-5,000 A.

12. An anti-fuse structure as recited in claim 11 whgrein
said anti-fuse material has a thickness of about 1200 A.

13. An anti-fuse structure as recited in claim 1 wherein

said msulating layer has a thickness in the range of about
1000-10,000 A.
14. An anti-fuse structure as recited i claim 13 wherein

said 1nsulating layer has a thickness of about 3000 A.

15. An anti-fuse structure as recited in claim 1 wheremn
said conductive barrier [material] layer has a thickness in the
range ol about 500-3000 A.

16. An anti-fuse structure as recited i claim 15 wherein
said conductive barrier [material] layer has a thickness of
about 1000 A.

17. An anfti-fuse structure as recited in claim 3 wherein
said W plug has a height of at least Y% of said depth of said
via hole.

18. An anfti-fuse structure as recited in claim 5 wherein
said blanket layer of tungsten has a thickness of about 0.8
times the lateral dimension of the via hole.

19. An anti-fuse structure as recited in claim 8 wherem
said conductive barrier [material] layer has a thickness of
about 0.8 times the lateral dimension of the via hole.

20. An anti-fuse structure as recited 1 claim 6 further
comprising an aluminum interconnect provided over said
tungsten 1nterconnect.

21. An anti-fuse structure as recited in claim 5 wherein the
plug substantially fills the via hole and wherein an aluminum
layer 1s deposited over the blanket layer such that the
aluminum layer 1s separated from the anti-fuse layer by at
least about the depth of the via hole.

22. An anti-fuse structure as recited 1n claim 21 wherein
the electrically conductive layer has a thickness and wherein
said distance separating the aluminum layer from the anti-
fuse layer 1s equal to at least the height of the plug plus said
thickness of the electrically conductive layer.
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