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A method for forming a gas dielectric With support structure 
on a semiconductor device structure provides loW capaci 
tance and adequate support for a conductor of the sernicon 
ductor device structure. A conductive structure, such as via 
or interconnect, is formed in a Wiring-layer dielectric. A 
support is then formed that connects to the conductive 
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METHOD OF FORMING GAS DIELECTRIC WITH 
SUPPORT STRUCTURE 

BACKGROUND OF INVENTION 

[0001] 1. Technical Field 

[0002] The invention relates generally to semiconductor 
device structures and more speci?cally to a gas dielectric 
With support structure formed on a semiconductor device 
structure. 

[0003] 2. Related Art 

[0004] In order to enhance chip operational speed, semi 
conductor devices have been continuously scaled doWn in 
siZe. Unfortunately, as semiconductor device siZe is 
decreased, the capacitive coupling betWeen conductors in a 
circuit tends to increase since the capacitive coupling is 
inversely proportional to the distance betWeen the conduc 
tors. This coupling may ultimately limit the speed of the chip 
or otherWise inhibit proper chip operation if steps are not 
taken to reduce the coupling. 

[0005] The capacitance betWeen conductors is also depen 
dent on the insulator, or dielectric, used to separate the 
conductors. Traditional semiconductor fabrication com 
monly employs silicon dioxide as a dielectric, Which has a 
dielectric constant of approximately 3.9. One challenge 
facing further development is ?nding materials With a loWer 
dielectric constant that can be used betWeen the conductors. 
As the dielectric constant of such materials is decreased, the 
speed of performance of the chip is increased. Some mate 
rials that have been used to provide a loWer dielectric 
constant betWeen conductors include ?uorinated glass, 
organic materials and organic materials containing gas, such 
as air. Unfortunately, organic materials suffer from tempera 
ture limitations, shrinkage or sWelling during manufacturing 
or chip operation, and poor structural integrity. Application 
of simple gas dielectric structures tends to create sagging of 
long line conductors as Well as producing poor structural 
integrity. 
[0006] Accordingly, a need has developed in the art for a 
method of forming a dielectric structure on a semiconductor 
device structure that Will provide loW capacitance but 
adequate support for the conductors. 

SUMMARY OF INVENTION 

[0007] The present invention provides a method for form 
ing a gas dielectric structure on a semiconductor device 
structure that Will provide loW capacitance and adequate 
support for the conductors. 

[0008] Generally, a ?rst aspect of the present invention is 
directed to a method of forming a gas dielectric With support 
structure comprising the steps of: providing a conductive 
structure in a Wiring-layer dielectric; forming a support 
connected to the conductive structure, the support including 
an area thereunder; and removing the Wiring-layer dielectric 
from the area to form a gas dielectric. 

[0009] In addition, a second aspect of the present inven 
tion provides a semiconductor device structure comprising: 
a semiconductor substrate; a conductive structure; a support 
connected to and coplanar to a top surface of the conductive 
structure, the support including an area thereunder; and a gas 
dielectric in the area and surrounding a portion of the 
conductive structure. 
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[0010] The present invention also provides a method of 
forming a gas dielectric With support structure comprising 
the steps of: providing an underlying structure; forming a 
via-layer dielectric on the underlying structure; forming a 
Wiring-layer dielectric on the via-layer dielectric; forming a 
conductive structure in the Wiring-layer dielectric; forming 
a support connected to and coplanar to a top surface of the 
conductive structure, the support including an area thereun 
der; and removing the Wiring-layer dielectric from the area 
to form a gas dielectric. 

[0011] The foregoing and other features of the invention 
Will be apparent from the folloWing more particular descrip 
tion of embodiments of the invention, as illustrated in the 
accompanying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] Embodiments of the present invention Will herein 
after be described in conjunction With the appended draW 
ings, Where like designations denote like elements, and 
Wherein: 

[0013] FIGS. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 and 11 are 
cross-sectional vieWs of a semiconductor Wafer illustrating 
a set of steps that may be used to form a gas dielectric With 
support structure in accordance With a ?rst embodiment of 
the present invention; 

[0014] FIG. 12 is a cross-sectional vieW of a semicon 
ductor Wafer illustrating a step after the step in FIG. 11 to 
form a gas dielectric With support structure in accordance 
With a second embodiment of the present invention; FIG. 13 
is a cross-sectional vieW of a semiconductor Wafer illustrat 
ing a step after the step of FIG. 12 to form a gas dielectric 
With support structure in accordance With a third embodi 
ment of the present invention; 

[0015] FIGS. 14 and 15 are cross-sectional vieWs of a 
semiconductor Wafer illustrating a set of steps that may be 
used With the steps of FIGS. 11, 12 or 13 to form a second 
level semiconductor device structure in accordance With the 
present invention; 

[0016] FIGS. 16 and 17 are cross-sectional vieWs of a 
semiconductor Wafer illustrating a set of steps after the step 
in FIG. 10 to form a gas dielectric With support structure in 
accordance With a fourth embodiment of the present inven 
tion; and 

[0017] FIG. 18 is a cross-sectional vieW of a semicon 
ductor Wafer illustrating a set of steps that may be used With 
the steps of FIGS. 16 and 17 to form a second level 
semiconductor device structure in accordance With the 
fourth embodiment of the present invention. 

DETAILED DESCRIPTION 

[0018] FIGS. 1-11 illustrate a set of steps for forming a 
gas dielectric With support structure (elements 50, 40 and 54 
in FIG. 11) on an underlying structure 20 in accordance With 
a ?rst embodiment of the present invention. As shoWn in 
FIG. 1, the ?rst step 10a includes providing underlying 
structure 20, and an interlayer 24 on top of underlying 
structure 20. Underlying structure 20 may be a semiconduc 
tor substrate. Underlying structure 20 may also be a single 
layer of material, or may consist of a multitude of layers, 
including metal, dielectric, and/or semiconductor layers, that 



US 2005/0087875 A1 

may be patterned and formed in a previous level in the 
semiconductor manufacturing process. Underlying structure 
20 may also contain at least one contact 22, Which may be 
a conductor from another semiconductor level. Interlayer 24 
provides a barrier layer for underlying structure 20. Contact 
22 may be formed from any conductive material, such as 
copper or aluminum, or a combination of such. 

[0019] The neXt step 10b is shoWn in FIG. 2, Wherein a 
via-layer dielectric 28 is formed on interlayer 24 and a via 
26 is formed through via-layer dielectric 28. Via 26 may be 
formed from any conductive material, such as copper or 
aluminum, or a combination of such. Via-layer dielectric 28 
may include a dielectric material such as a silicon-dioxide 
based or organic based material, but is not limited to such. 

[0020] FIG. 3 illustrates step 10c, Wherein a Wiring-layer 
dielectric 30 is formed on via-layer dielectric 28. Astopping 
layer 32 is formed on Wiring-layer dielectric 30, and a 
sacri?cial layer 34 is formed on stopping layer 32. A resist 
pattern 36 is then formed on sacri?cial layer 34 in a 
predetermined pattern. Wiring-layer dielectric 30 is of a 
different dielectric material than via-layer dielectric 28 in 
accordance With the ?rst embodiment of the present inven 
tion. Thus, as an eXample, Wiring-layer dielectric 30 may be 
a germanium oXide material, and via-layer dielectric 28 may 
be a silicon dioXide, but they are not limited to such. The 
different dielectric materials alloW for selective etching. 
Wiring-layer dielectric 30 and sacri?cial layer 34 may both 
be of the same material, but are not limited to such. 
Sacri?cial layer 34 may also be of another material that is 
not dielectric. Stopping layer 32 is of a different material 
than sacri?cial layer 34, Wiring-layer dielectric 30, and 
via-layer dielectric 28 for this speci?c embodiment. Silicon 
nitride is an eXample of a dielectric material that may be 
used for stopping layer 32, but other dielectric materials may 
also be used. The removal of sacri?cial layer 34 to the top 
of stopping layer 32 alloWs for an even and uniformly thick 
interconnect through and betWeen semiconductor layers, 
Which Will be discussed in greater detail in reference to 
FIGS. 5 and 6. 

[0021] Step 10d, as shoWn in FIG. 4, includes etching 37 
of Wiring-layer dielectric 30, stopping layer 32 and sacri? 
cial layer 34 Where there are openings in resist pattern 36. 
Etching stops at via-layer dielectric 28 and via 26. 

[0022] In step 106, as shoWn in FIG. 5, resist pattern 36 
(FIG. 4) is removed. Sacri?cial spacers 38 are formed on the 
sides of Wiring-layer dielectric 30, stopping layer 32 and 
sacri?cial layer 34 through vertical etching. The vertical 
etching of sacri?cial spacers 38 typically forms a decreasing 
thickness toWard the top of the resulting structure. 

[0023] Step 10f, as shoWn in FIG. 6, includes forming 
several conductive structures, such as interconnects 40 and 
conductor 42, betWeen sacri?cial spacers 38. First, conduc 
tive material is added betWeen several of sacri?cial spacers 
38. Then, the conductive material is partially removed 
substantially coplanar to a top surface of the sacri?cial layer, 
and then polished doWn With sacri?cial layer 34 (FIG. 5) 
and a portion of sacri?cial spacers 38 to stopping layer 32, 
forming interconnects 40 and conductor 42. Conductor 42 
may be any conductor, such as an interconnect, landing pad 
or Wire. Sacri?cial layer 34 (FIG. 5) and a portion of 
sacri?cial spacers 38 may be removed through a single 
polish, or several sequential polishes, or similar methods. As 
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aforementioned, the removal of sacri?cial layer 34 (FIG. 5) 
to the top of stopping layer 32 alloWs for even and uniformly 
thick interconnects 40 and conductor 42 through and 
betWeen semiconductor layers since the variable thickness 
of sacri?cial spacers 38 toWard the top is removed along 
With sacri?cial layer 34 (FIG. 5). Interconnects 40 and 
conductor 42 may be formed from any conductive material, 
such as copper or aluminum, or a combination of such. 
Interconnects 40 may be narroWly spaced conductors to 
alloW for a decrease in the siZe of the semiconductor device 
structure that includes interconnects 40. 

[0024] As shoWn in FIG. 7, step 10g includes forming a 
second resist pattern 44 having a resist opening 45 on 
stopping layer 32, sacri?cial spacers 38, interconnects 40 
and conductor 42. Second resist pattern 44 may be a 
lithographic layer, but is not limited to such. 

[0025] FIG. 8 illustrates, in step 10h, partial etching 46 
into sacri?cial spacers 38 Where second resist pattern 44 
provided resist opening 45 (FIG. 7). 

[0026] As seen in step 10i in FIG. 9, a dielectric material 
is added into the etched-out sections of sacri?cial spacers 38, 
forming a dielectric bridge 50 across portions of Wiring 
layer dielectric 30 and sacri?cial spacers 38, physically 
connecting at least tWo interconnects 40, or interconnects 40 
and conductor 42. Dielectric bridge 50 may be formed by 
chemical-vapor deposition (CVD) folloWed by a polish, 
such as a chemical-mechanical polish, stopping on the 
surface of stopping layer 32. Thus, dielectric bridge 50 is 
formed coplanar to the top surface of stopping layer 32. 
Dielectric bridge 50 may be of the same dielectric material 
as stopping layer 32, but is not limited to such. 

[0027] The neXt step 10j is shoWn in FIG. 10, Wherein 
sacri?cial spacers 38 are removed 52 through a selective 
isotropic etch, or similar method. Complete removal of 
sacri?cial spacers 38 under dielectric bridge 50 is optional. 
If isotropic etch selectivity to surrounding materials is 
suf?cient, the etch may be extended to alloW complete 
removal of sacri?cial spacers 38 under dielectric bridge 50, 
thereby further reducing interconnect-to-interconnect 
capacitance. 

[0028] The neXt step 10k is shoWn in FIG. 11, Wherein 
Wiring-layer dielectric 30 is selectively removed, forming a 
gas dielectric 54 including an area or gap 55, under dielectric 
bridge 50. Gas dielectric 54 may contain air, or any other 
type of gas or combination of gases, or similar material. Gas 
dielectric 54 may be used betWeen all intra-level conductor 
to-conductor structures, reducing the capacitance therein. 
Dielectric bridge 50 provides support betWeen at least tWo 
interconnects 40 and reduces long line sag as Well as 
increases structural integrity, especially for subsequent lay 
ers of conductors. Dielectric bridge 50 is coplanar to stop 
ping layer 32, thus providing a self-aligning feature for the 
semiconductor device structure. If tWo interconnects 40 are 
not supported, or do not support the rest of the structure, 
because of the distance betWeen them, a portion of Wiring 
layer dielectric 30 may remain to provide eXtra support. 
HoWever, gaps, such as gap 55, are alWays self-aligned neXt 
to the conducting layer, alloWing maXimum effect of the 
decrease in capacitance betWeen conductors. The ?rst 
embodiment of the present invention included the gas 
dielectric formed in steps 10a (FIG. 1) through 10k. As Will 
be seen beloW, the neXt embodiments of the present inven 
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tion include variations of FIG. 11, wherein there is less 
support, but loWer capacitance of the semiconductor device 
structure. Thus, optimum support and capacitance may be 
achieved for each semiconductor device structure and its 
functions. 

[0029] FIG. 12 illustrates, in the neXt step 101, a second 
embodiment of the present invention. In FIG. 12, via-layer 
dielectric 28 is isotropically etched, creating gas dielectric 
57. Gas dielectric 57 surrounds a portion of a bottom 56 of 
conductor 42 and interconnects 40. Thus, the gas dielectric 
structure of FIG. 12 provides more gas dielectric and 
slightly loWer capacitance, but less support than the gas 
dielectric structure of FIG. 11. Optimum, and/or desired, 
support and capacitance may be achieved through the 
amount of etching done in via-layer dielectric 28. 

[0030] FIG. 13 illustrates, in step 10m, a third embodi 
ment of the present invention, Wherein more of via-layer 
dielectric 28 is etched compared to FIG. 12, creating gas 
dielectric 59. Gas dielectric 59 surrounds a portion of the 
bottom 56 of conductor 42 and surrounds the bottom 58 of 
interconnects 40. Although not shoWn, interconnects 40 may 
be Widened at sections over a short distance and a portion of 
via-layer dielectric 28 may remain to provide eXtra support. 
As shoWn, support may still be provided for conductor 42, 
and spaces betWeen interconnects 40 (through dielectric 
bridge 50). Through the etching, FIG. 13 provides more gas 
dielectric compared to that of FIG. 12, Which in turn creates 
loWer capacitance but less support compared to that of either 
FIG. 11 or FIG. 12. In this embodiment, gas dielectric 58 
surrounds the sides and the bottom of interconnects 40. For 
both the second and third embodiment, via-layer dielectric 
28 may include a material that has preferential layer etching 
along a direction, such as aligned crystals or nonhomoge 
neous unidirectional materials, but the invention is not 
limited to such. 

[0031] FIGS. 14 and 15 illustrate a set of steps 1011 and 
100 that may be used to form a second level including 
second-level via-layer dielectric 62 and via 64 (FIG. 15), 
and/or a second level gas dielectric structure (not shoWn), in 
accordance With the present invention. Although not shoWn, 
the process as described above may be repeated With sec 
ond-level via-layer dielectric 62 and via 64 (FIG. 15) to 
form a second level gas dielectric structure. Furthermore, it 
is to be understood that more layers may be added to form 
other levels, Which may or may not include gas dielectric 
structures. Accordingly, the invention is not limited by a 
single or double level. 

[0032] In step ion, as shoWn in FIG. 14, a second-level 
via-layer dielectric 62 is formed upon stopping layer 32, 
conductor 42, and interconnects 40. In this speci?c eXample, 
second-level via-layer dielectric 62 is formed after step 101 
(FIG. 12), but it is to be understood that second-level 
via-layer dielectric 62 may also be formed after step 10k 
(FIG. 11), or 11m (FIG. 13), or any other similar step. 
Second-level via-layer dielectric 62 may be formed of the 
same material as dielectric material, but is not limited to 
such. The deposition of layer 62 is designed to have poor 
conformality, so minimal material is deposited in gas dielec 
tric 54, and the openings 52 (FIG. 10) are closed in the early 
part of the deposition. The openings 52 (FIG. 10), therefore, 
have negligent impact on overall interconnect-to-intercon 
nect capacitance. 

Apr. 28, 2005 

[0033] The neXt step, step 100, as shoWn in FIG. 15, 
includes providing a via 64 through second-level via-layer 
dielectric 62. In this speci?c embodiment, via 64 is fully 
landed on conductor 42. If via 64 does not contact fully With 
conductor 42, a separate method may be utiliZed, Which Will 
be discussed in reference to FIGS. 16, 17 and 18. Via 64 
may be formed from any conductive material, such as 
copper or aluminum, or a combination of such. 

[0034] FIGS. 16, 17, and 18 illustrate, through steps 10p, 
10q and 10r, a method to form a dielectric support 70, after 
the step in FIG. 10, for supporting a partial landed via, or a 
via 72 (FIG. 18) that does not fully contact conductor 42 in 
accordance With the fourth embodiment of the present 
invention. Dielectric support 70, Which is coplanar to the top 
surface of conductor 42, seals off any access slots (e.g., 
openings 52 in FIG. 10) and alloWs self-alignment of the 
neXt semiconductor layer. 

[0035] As shoWn in FIG. 16, step 10p includes forming an 
additional resist opening 47 in resist pattern 44 on stopping 
layer 32, sacri?cial spacers 38, interconnects 40 and con 
ductor 42. Resist opening 47 alloWs a support to be formed 
around an unlanded via (not shoWn), alloWing a continuous 
etch stop for the via etch. 

[0036] FIG. 17, in step 10q, illustrates forming dielectric 
bridge 50 and dielectric support 70 Where resist pattern 44 
provided resist opening 45 (FIG. 16) and resist opening 47 
(FIG. 16). Dielectric bridge 50 and dielectric support 70 are 
formed by adding a dielectric material into etched-out 
sections of sacri?cial spacers 38, as described above. Dielec 
tric support 70 is formed coplanar to stopping layer 32, and 
physically connects to conductor 42. Dielectric support 70 
may be of the same dielectric material as stopping layer 32, 
but is not limited to such. 

[0037] As shoWn in FIG. 18, step 10r includes adding a 
second-level, including second-level via-layer dielectric 62 
and via 72, on stopping layer 32, interconnects 40, conductor 
42, dielectric bridge 50 and dielectric support 70. Although, 
as shoWn, gas dielectric structure (including interconnects 
40 and dielectric bridge 50) may be formed as the gas 
dielectric structure shoWn in FIG. 12, other embodiments of 
gas dielectric structure as previously discussed may also be 
used. As aforementioned, via 72 is a partial landed via, but 
is supported by dielectric support 70. 

[0038] The present invention provides a plurality of meth 
ods for forming a gas dielectric structure on a semiconductor 
device structure that Will provide loW capacitance and 
adequate support for the interconnects of the semiconductor 
device structure. 

[0039] While the invention has been particularly shoWn 
and described With reference to speci?c embodiments 
thereof, it Will be understood by those skilled in the art that 
the foregoing and other changes in form and details may be 
made therein Without departing from the spirit and scope of 
the invention. 

1. A method of forming a gas dielectric With support 
structure comprising the steps of: 

providing a conductive structure in a Wiring-layer dielec 
tric, the conductive structure being separated from the 
Wiring-layer dielectric by a vertical structure; 
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forming a support connected to the conductive structure, 
the support including an area thereunder; and 

removing the Wiring-layer dielectric and the vertical 
structure from the area to form a gas dielectric. 

2. The method of claim 1, further comprising the steps of: 

providing the conductive structure as a ?rst interconnect; 
and 

providing a second interconnect in spaced relation aWay 
from the ?rst interconnect in the Wiring-layer dielectric, 
Wherein the support forms a bridge connecting the ?rst 
interconnect With the second interconnect. 

3. The method of claim 2, Wherein the bridge is formed 
coplanar With a top surface of the ?rst interconnect and the 
second interconnect. 

4. The method of claim 2, further comprising the steps of: 

providing a via-layer dielectric layer; 

providing the Wiring-layer dielectric on the via-layer 
dielectric; and 

removing a portion of the via-layer dielectric, Wherein the 
gas dielectric surrounds the bottom of the ?rst inter 
connect and the second interconnect. 

5. The method of claim 1, Wherein the support is formed 
coplanar With a top surface of the conductive structure. 

6. The method of claim 1, Wherein the support includes a 
dielectric material. 

7. The method of claim 1, further comprising the steps of: 

providing a via-layer dielectric; 

providing the Wiring-layer dielectric on the via-layer 
dielectric; and 

removing a portion of the Wiring-layer dielectric, Wherein 
the gas dielectric surrounds a portion of a bottom of the 
conductive structure. 

8. The method of claim 1, Wherein forming the support 
further comprises the steps of: 

forming a stopping layer on the Wiring-layer dielectric; 

forming a sacri?cial layer on the stopping layer; 

selectively removing a portion of the sacri?cial layer, the 
stopping layer, and the Wiring layer dielectric for 
placement of the conductive structure; 

forming the vertical structure as a vertical sacri?cial 
spacer in the portion selectively removed to surround a 
portion of the conductive structure; 

forming the conductive structure betWeen the vertical 
sacri?cial spacer; 

partially removing the conductive structure substantially 
coplanar to a top surface of the sacri?cial layer; 

removing the sacri?cial layer and a top portion of the 
vertical sacri?cial spacer; and 

forming a support With the stopping layer and a material 
on the vertical sacri?cial spacer, Wherein the material is 
formed coplanar to a top surface of the stopping layer 
and connects to the conductive structure. 

9-15. (canceled). 
16. A method of forming a gas dielectric With support 

structure comprising the steps of: 
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providing an underlying structure; 

forming a via-layer dielectric on the underlying structure; 

forming a Wiring-layer dielectric on the via-layer dielec 
tric; 

forming a conductive structure in the Wiring-layer dielec 
tric, the conductive structure being separated from the 
Wiring-layer dielectric by a vertical structure; 

forming a support connected to and coplanar to a top 
surface of the conductive structure, the support includ 
ing an area thereunder; and 

removing the Wiring-layer dielectric and the vertical 
structure from the area to form a gas dielectric. 

17. The method of claim 16, further comprising the steps 
of: 

providing the conductive structure as a ?rst interconnect; 
and 

providing a second interconnect in spaced relation aWay 
from the ?rst interconnect in the Wiring-layer dielectric, 
Wherein the support forms a bridge connecting the ?rst 
interconnect With the second interconnect. 

18. The method of claim 16, Wherein the conductive 
structure includes a Wire. 

19. The method of claim 16, Wherein the support includes 
a dielectric material. 

20. The method of claim 16, further comprising the step 
of removing a portion of the via-layer dielectric, Wherein the 
gas dielectric surrounds a portion of a bottom of the con 
ductive structure. 

21. The method of claim, 1, Wherein the conductive 
structure includes a Wire. 

22. The method of claim 16, further comprising the step 
of removing a portion of the Wiring-layer dielectric, Wherein 
the gas dielectric surrounds a portion of a bottom of the 
conductive structure. 

23. The method of claim 17, Wherein the bridge is formed 
coplanar With a top surface of the ?rst interconnect and the 
second interconnect. 

24. The method of claim 17, further comprising the step 
of removing a portion of the via-layer dielectric, Wherein the 
gas dielectric surrounds the bottom of the ?rst interconnect 
and the second interconnect. 

25. The method of claim 16, Wherein forming the support 
further comprises the steps of: 

forming a stopping layer on the Wiring-layer dielectric; 

forming a sacri?cial layer on the stopping layer; and 

selectively removing a portion of the sacri?cial layer, the 
stopping layer, and the Wiring layer dielectric for 
placement of the conductive structure. 

26. The method of claim 25, further comprising the steps 
of: 

forming the vertical structure as a vertical sacri?cial 
spacer in the portion selectively removed to surround a 
portion of the conductive structure; 

forming the conductive structure betWeen the vertical 
sacri?cial spacer; 

partially removing the conductive structure substantially 
coplanar to a top surface of the sacri?cial layer; 
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removing the sacri?cial layer and a top portion of the 
vertical sacri?cial spacer; and 

forming a support With the stopping layer and a material 
on the vertical sacri?cial spacer, Wherein the material is 
formed coplanar to a top surface of the stopping layer 
and connects to the conductive structure. 

27. A method of forming a gas dielectric With support 
structure comprising the steps of: 

providing a conductive structure in a Wiring-layer dielec 
tric; 

forming a support connected to the conductive structure, 
the support including an area thereunder; and 

removing the Wiring-layer dielectric from the area to form 
a gas dielectric; 

wherein forming the support further comprises the steps 
of: 

forming a stopping layer on the Wiring-layer dielectric; 

forming a sacri?cial layer on the stopping layer; 
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selectively removing a portion of the sacri?cial layer, 
the stopping layer, and the Wiring-layer dielectric for 
placement of the conductive structure; 

forming a vertical sacri?cial spacer in the portion 
selectively removed to surround a portion of the 
conductive structure; 

forming the conductive structure betWeen the vertical 
sacri?cial spacer; 

partially removing the conductive structure; 

removing the sacri?cial layer and a top portion of the 
vertical sacri?cial spacer; and 

forming a support With the stopping layer and a mate 
rial on the vertical sacri?cial spacer, Wherein the 
material is formed coplanar to a top surface of the 
stopping layer and connects to the conductive struc 
ture. 


