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INTERCONNECT STRUCTURES WITH 
FUNCTIONAL COMPONENTS AND 
METHODS FOR FABRICATION 

RELATED APPLICATION INFORMATION 

0001. This application is related to commonly assigned 
application Ser. No. 13/088,054, entitled: INTERCONNECT 
STRUCTURE AND METHOD FOR FABRICATING ON 
CHIP INTERCONNECT STRUCTURES BY IMAGE 
REVERSAL (Attorney Docket Number 
YOR920110023US1 (163-393)) filed on Apr. 15, 2011, com 
monly assigned application Ser. No. 13/088,083, entitled: 
SELF-ALIGNED AIRGAP INTERCONNECT STRUC 
TURES AND METHODS OF FABRICATION (Attorney 
Docket Number YOR920110022US1 (163-394)) filed on 
Apr. 15, 2011, commonly assigned application Ser. No. 
13/088,110, entitled: MIDDLE OF LINE STRUCTURES 
AND METHODS FOR FABRICATION (Attorney Docket 
Number YOR920110024US1 (163-395)) filed on Apr. 15, 
2011, and commonly assigned application Ser. No. 13/197, 
325, entitled: SELF-ALIGNED FINE PITCH PERMA 
NENT ON-CHIP INTERCONNECT STRUCTURES AND 
METHOD OF FABRICATION (Attorney Docket Number 
YOR920110311 US 1 (163-419)) filed on Aug. 3, 2011, all 
incorporated herein by reference. 

BACKGROUND 

0002 1. Technical Field 
0003. The present invention relates to semiconductor 
structures and fabrication methods, and in particular to func 
tional structures formed with metal interconnects on a same 
layer and methods for fabricating the same. 
0004 2. Description of the Related Art 
0005 Typical conventional integration schemes for form 
ing electrical contacts for transistors in a semiconductor chip 
include depositing a nitride stop layer on top of finished front 
end of line (FEOL) devices (e.g., transistors). An oxide layer 
is deposited and planarized. Contact patterns are formed by 
lithography on a regular resist, resist on antireflection coating 
(ARC) mask stacks or multiple layer mask stacks, such as a 
tri-layer mask stack, which need to be removed in later steps. 
Plasma etch processes are used to transfer the contact patterns 
into the oxide layer by opening the ARC layer, etching 
through the oxide layer, which typically has a different thick 
ness on the top of gate and source/drain areas of the transis 
tors, and then stopping on the nitride stopping layer. The 
nitride stopping layer is etched through-stopping on silicide 
layers on top of the gate and source/drain areas. 
0006 Current integration schemes and process flows for 
contact formation etch contact holes and stop on top of the 
gates and on the top of silicides in the source/drain area. These 
structures include only conductive materials for forming 
interconnects between adjacent layers. 

SUMMARY 

0007. A semiconductor device includes an interlevel 
dielectric layer formed over a substrate and has a first set of 
openings and a second set of openings formed through the 
interlevel dielectric layer. The substrate includes conductive 
areas. A conductive contact structure is formed in the first set 
of openings in the interlevel dielectric layer to make electrical 
contact with the conductive areas of the substrate. An electri 
cally functional component is formed in the second set of 
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openings in the interlevel dielectric layer and occupies a same 
level as the conductive contact structure. The electrically 
functional component is selected from a transistor device, a 
memory element, a capacitor, a diode, or a combination 
thereof. A permanent antireflective layer is also included 
directly under the interlevel dielectric layer. 
0008 An electronic device includes an interlevel dielec 
tric layer formed over a substrate and having a first set of 
openings and a second set of openings formed through the 
interlevel dielectric layer. The substrate includes electrically 
conductive areas. An electrically conductive contact structure 
is formed in the first set of openings in the interlevel dielectric 
layer to make electrical contact with the conductive areas of 
the Substrate. A functional component is formed in the second 
set of openings in the interlevel dielectric layer and occupies 
a same level as the electrically conductive contact structure. 
0009. A method for fabricating an electronic device 
includes forming an interlevel dielectric layer over a sub 
strate; patterning the interlevel dielectric layers to form open 
ings therein; blocking a first set of the openings with a block 
mask; forming functional components in a second set of 
openings; planarizing the surface of the functional compo 
nents and the block mask in the first set of the openings; 
removing the block mask to recover the first set of openings in 
the interlevel dielectric layer; and filling the first set of open 
ings with an electrically conductive fill material to form elec 
trically conductive contacts which occupy a same level as the 
functional components. 
I0010. Another method for fabricating an electronic device 
includes forming an interlevel dielectric layer over a sub 
strate; patterning the interlevel dielectric layer to form open 
ings therein; forming a sacrificial patternable dielectric layer 
over a top surface of the interlevel dielectric layer and in the 
openings of the interlevel dielectric layer; patterning the sac 
rificial patternable dielectric layer to remove the sacrificial 
patternable dielectric layer from a second set of the openings 
and leaving the sacrificial patternable dielectric layer as a 
block mask in a first set of the openings; curing the sacrificial 
patternable dielectric layer on the top surface of the interlevel 
dielectric layer and in the first set of the openings to convert 
the sacrificial patternable dielectric layer into a cured dielec 
tric layer; forming functional components in the second set of 
openings; planarizing a surface of the functional components 
and the block mask in the first set of the openings; removing 
the cured dielectric layer to recover the first set of openings in 
the interlevel dielectric layer; and filling the first set of open 
ings with an electrically conductive fill material to form elec 
trically conductive contacts which occupy a same level as the 
functional components. 
10011. These and other features and advantages will 
become apparent from the following detailed description of 
illustrative embodiments thereof, which is to be read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

(0012. The disclosure will provide details in the following 
description of preferred embodiments with reference to the 
following figures wherein: 
0013 FIG. 1A shows a cross-sectional view of a device 
having an antireflection coating and a cap layer fanned in 
accordance with one illustrative embodiment; 
0014 FIG. 1B shows a cross-sectional view of the device 
of FIG. 1A having an interlevel dielectric layer formed 
thereon in accordance with one illustrative embodiment; 
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0.015 FIG. 1C shows a cross-sectional view of the device 
of FIG. 1B showing the interlevel dielectric layer patterned in 
accordance with one illustrative embodiment; 
0016 FIG. 1D shows a cross-sectional view of the device 
of FIG. 1C showing a sacrificial patternable dielectric com 
position formed in accordance with one illustrative embodi 
ment, 
0017 FIG. 1E shows a cross-sectional view of the device 
of FIG.1D showing the sacrificial patternable dielectric com 
position patterned to open up a portion of the openings 
formed in FIG. 1C in accordance with one illustrative 
embodiment; 
0.018 FIG.1F shows a cross-sectional view of the device 
of FIG.1E showing the sacrificial patternable dielectric com 
position cured in accordance with one illustrative embodi 
ment, 
0.019 FIG. 1G shows a cross-sectional view of the device 
of FIG. 1F showing a functional component formed in the 
opening in the interlevel dielectric layer in accordance with 
one illustrative embodiment; 
0020 FIG. 1H shows a cross-sectional view of the device 
of FIG. 1G showing the block mask removed to open up 
another portion of the openings formed in FIG. 1C in accor 
dance with one illustrative embodiment; 
0021 FIG.1I shows across-sectional view of the device of 
FIG. 1H showing contact holes filled to form contacts in 
accordance with one illustrative embodiment; 
0022 FIG. 1J shows a cross-sectional view of the device 
of FIG. 1 I showing a cap layer formed over the contacts and 
the functional components in accordance with one illustrative 
embodiment; 
0023 FIG. 2 shows a cross-sectional view of a transistor 
device formed as a functional component in a same layer as 
contacts in accordance with another illustrative embodiment; 
0024 FIG. 3 shows a cross-sectional view of a memory 
element formed as a functional component in a same layer as 
contacts in accordance with another illustrative embodiment; 
and 
0025 FIG. 4 shows a block/flow diagram of a method for 
fabricating a device with functional components formed in a 
back end of line (BEOL) structure in accordance with another 
illustrative embodiment. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0026. The present principles provide electrically conduc 
tive contact structures and functional components in a same 
metallization layer. Methods for fabrication include the for 
nation of functional components in recesses or trenches 
formed for conductive interconnect structures. The functional 
components may include transistors, such as Vertical transis 
tors, memory storage devices, such as phase change memory, 
capacitors, etc. The functional components are preferably 
formed in layers normally employed for interconnect struc 
tures. In particularly useful embodiments, new integration 
schemes are provided to form contacts or metal lines with 
functional components laterally adjacent thereto. 
0027. In some embodiments, drawbacks of conventional 
integration processes are avoided by, e.g., combining the 
functions of a photoresist and a dielectric material into one 
material. This one material, which may be referred to as a 
photo-patternable low-k (low dielectric constant) material 
(PPLK) herein, acts as a photoresist during the lithographic 
patterning process and, as Such, a separate photoresist is not 
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required or used. After lithographic patterning, the pattern 
able low-k material is subsequently converted into a low-k 
material with a post patterning cure. In this way, the methods 
disclosed herein reduce plasma induced dielectric damage 
and the need for plasma etching, complex sacrificial film 
stacks and processes needed for patterning these stacks. 
Moreover, the methods disclosed herein also afford superior 
pattern profile control. 
0028. In the following description, numerous specific 
details are set forth, such as particular structures, compo 
nents, materials, dimensions, processing steps and tech 
niques, to provide a thorough understanding of the present 
principles. However, it will be appreciated by one of ordinary 
skill in the art that these specific details are illustrative and 
should not be construed as limiting. 
0029. It will be understood that when an element such as a 
layer, region or substrate is referred to as being “on” or “over 
another element, it can be directly on the other element or 
intervening elements may also be present. In contrast, when 
an element is referred to as being “directly on' or “directly 
over another element, there are no intervening elements 
present. It will also be understood that when an element is 
referred to as being “connected' or “coupled to another 
element, it can be directly connected or coupled to the other 
element or intervening elements may be present. In contrast, 
when an element is referred to as being “directly connected 
or “directly coupled to another element, there are no inter 
vening elements present. 
0030 Interlayer dielectric materials employed herein are 
preferably materials that act as a low-k (low dielectric con 
stant) dielectric insulator. A cure process may be employed 
with a PPLK material that results in a cured product of an 
interlayer dielectric material, therefore, can serve as an on 
chip dielectric insulator. The terms “cure' or "curing are 
used interchangeable to refer to one of the processes selected 
from a thermal cure, an electron beam cure, an ultra-violet 
(UV) cure, anion beam cure, a plasma cure, a microwave cure 
or a combination thereof. A “cured product of an interlayer 
dielectric material is the product of the interlayer dielectric 
material after it has undergone a cure process. The "cured 
product of an interlayer dielectric material may be different 
from the original interlayer dielectric material in chemical 
nature and physical, mechanical and electrical properties. 
0031. It is to be understood that the present invention will 
be described in terms of a given illustrative architecture hav 
ing a semiconductor wafer or Substrate; however, other archi 
tectures, structures, Substrate materials and process features 
and steps may be varied within the scope of the present 
invention. 

0032 Circuits or structures as described herein may be 
part of a design for an integrated circuit chip. The chip design 
may be created in a graphical computer programming lan 
guage, and stored in a computer storage medium (such as a 
disk, tape, physical hard drive, or virtual hard drive Such as in 
a storage access network). If the designer does not fabricate 
chips or the photolithographic masks used to fabricate chips, 
the designer may transmit the resulting design by physical 
means (e.g., by providing a copy of the storage medium 
storing the design) or electronically (e.g., through the Inter 
net) to such entities, directly or indirectly. The stored design 
is then converted into the appropriate format (e.g., GDSII) for 
the fabrication of photolithographic masks, which typically 
include multiple copies of the chip design in question that are 
to be formed on a wafer. The photolithographic masks are 
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utilized to define areas of the wafer (and/or the layers thereon) 
to be etched or otherwise processed. 
0033. The methods as described herein may be used in the 
fabrication of integrated circuit chips. The resulting inte 
grated circuit chips can be distributed by the fabricator in raw 
wafer form (that is, as a single wafer that has multiple unpack 
aged chips), as a bare die, or in a packaged form. In the latter 
case, the chip is mounted in a single chip package (such as a 
plastic carrier, with leads that are affixed to a motherboard or 
other higher level carrier) or in a multichip package (such as 
a ceramic carrier that has either or both Surface interconnec 
tions or buried interconnections). In any case the chip is then 
integrated with other chips, discrete circuit elements, and/or 
other signal processing devices as part of either (a) an inter 
mediate product, such as a motherboard, or (b) an end prod 
uct. The end product can be any product that includes inte 
grated circuit chips, ranging from toys and other low-end 
applications to advanced computer products having a display, 
a keyboard or other input device, and a central processor. 
0034 FIGS. 1A-1J show an illustrative embodiment for 
forming a single damascene structure with functional com 
ponents formed in interconnects layers inaccordance with the 
present principles. Referring now to the drawings in which 
like numerals represent the same or similar elements and 
initially to FIG. 1A, a substrate 102 may include a semicon 
ductor Substrate, e.g., silicon, GaAs, silicon on insulator, or 
may include lower level metal layers in interlevel dielectric 
materials. The substrate 102 may include an electrically semi 
conducting material, an insulating material, a conductive 
material, devices or structures made of these materials or any 
combination thereof (e.g., a lower level of an interconnect 
structure). When the substrate 102 is comprised of a semi 
conducting material, any semiconductor Such as Si, SiGe. 
SiGeC, SiC. Ge alloys, GaAs, InAs, InP and other III/V or 
II/VI compound semiconductors, or organic semiconductors 
may be employed. The substrate 102 may also be a flexible 
Substrate including devices that are suitable for high-speed 
roll-to-roll processing. In addition to these listed types of 
semiconducting materials, Substrate 102 may also be a lay 
ered semiconductor such as, for example, Si/SiGe. Si/SiC, 
silicon-on-insulators (SOIs) or silicon germanium-on-insula 
tors (SGOIs). These semiconductor materials may form a 
device, devices or structures, which may be discrete or inter 
connected. These devices and device structures may be for 
computation, transmission, storage or display of information, 
Such as logic devices, memory devices, Switches or display 
devices. 

0035. When the substrate 102 is an electrical insulating 
material, the insulating material can be an organic insulator, 
an inorganic insulator or a combination thereof including 
multilayers. The substrate 102 may also include a photo 
patternable low-k (PPLK) dielectric material. These electri 
cal insulating materials may be part of a device, devices or 
structures, which may be discrete or interconnected. These 
devices and structures may be for logic applications, memory 
applications, etc. When the substrate 102 is an electrically 
conducting material, the Substrate may include, for example, 
polysilicon, an elemental metal, an alloy including at least 
one elemental metal, a metal silicide, a metal nitride or com 
binations thereof including multilayers. When the substrate 
102 includes a semiconducting material, one or more semi 
conductor devices Such as, for example, complementary 
metal oxide semiconductor (CMOS) devices, strained silicon 
devices, carbon-based (carbon nanotubes and/or graphene) 
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devices, phase-change memory devices, magnetic memory 
devices, magnetic spin Switching devices, single electron 
transistors, quantum devices, molecule-based Switches and 
other Switching or memory devices that can be part of an 
integrated circuit, can be fabricated thereon. 
0036 An optional cap layer 104 and an optional antire 
flection coating (ARC) 106 may beformed over the substrate 
102. Although both layers 104 and 106 are shown, it should be 
understood that the cap layer 104 and ARC 106 may be 
employed without the other or may not be used at all. The 
optional cap 104 may be formed on the surface of substrate 
102 utilizing a conventional deposition process such as, for 
example, chemical vapor deposition (CVD), plasma 
enhanced chemical vapor deposition (PECVD), atomic layer 
deposition (ALD), chemical Solution deposition (such as spin 
coating), or evaporation. The dielectric cap 104 may include 
any Suitable dielectric capping material Such as, for example, 
SiC, SiN. SiO, a carbon doped oxide, a nitrogen and hydro 
gen doped silicon carbide SiC(NH) or multilayers thereof. 
Dielectric cap 104 may be a continuous layer or a discontinu 
ous layer. Dielectric cap 104 may also be a layer with graded 
composition in the Vertical direction. 
0037. After the deposition of the dielectric cap 104, a post 
deposition treatment may be applied to modify the properties 
of either the entire layer or the surface of the dielectric cap 
104. This post deposition treatment can be selected from heat 
treatment, irradiation of electromagnetic wave (such of ultra 
violet light), particle beam (such as an electron beam, or an 
ion beam), plasma treatment, chemical treatment through a 
gas phase or a liquid phase (such as application of a mono 
layer of surface modifier) or any combination thereof. This 
post-deposition treatment can be blanket or pattern-wise. The 
post deposition treatment enhances the chemical, physical, 
electrical, and/or mechanical properties of the dielectric cap 
104. Such as, e.g., adhesion strength. The chemical properties 
include nature and/or location of Surface functional groups, 
and hydrophilicity. The physical properties include density, 
moisture absorption, and heat conductivity. The mechanical 
properties include modulus, hardness, cohesive strength, 
toughness, resistance to crack and adhesion strength to its 
neighboring layers. The electrical properties include dielec 
tric constant, electrical breakdown field, and leakage current. 
0038. The heat treatment should be no higher than the 
temperature that the underlying substrate 102 can withstand, 
usually about 500°C. This heat treatment can be conducted in 
an inert environment or within a chemical environment in a 
gas phase or a liquid phase. This treatment step may or may 
not be performed in the same tool as that used in forming the 
dielectric cap 104. 
0039. The post deposition treatment by irradiation of elec 
tromagnetic waves can be by ultra-violet (UV) light, micro 
wave and the like. The UV light can be broadband with a 
wavelength range from 100 nm to 1000 nm. It can also be UV 
light generated by an excimer laser or other UV light source. 
The UV treatment dose can be a few ml/cm to thousands of 
J/cm. This irradiation treatment can be conducted at ambient 
temperature or at an elevated temperature no higher than 500 
C. and can be conducted in an inert environment or within a 
chemical environment in a gas phase or a liquid phase. The 
following conditions may be employed in Some embodi 
ments: a radiation time from 10 sec to 30 min, a temperature 
from room temperature to 500° C., and an environment 
including Vacuum, or gases Such as, for example, inert gas, 
N, H, O, NH, hydrocarbon, and SiH4. This treatment step 
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may or may not be performed in the same tool as that used in 
forming the dielectric cap 104. 
0040. The post deposition treatment by plasma can be 
selected from oxidizing plasma, reducing plasma or a neutral 
plasma. Oxidizing plasmas include, for example, O, CO, and 
CO. Reducing plasmas include, for example, H, N, NH, 
and SiH4. The neutral plasmas include, for example, Ar and 
He. A plasma treatment time from 1 sec to 10 min and a 
plasma treatment temperature from room temperature to 400° 
C. can be employed. This treatment step may or may not be 
performed in the same tool as that used in forming the dielec 
tric cap 104. 
0041. The post deposition chemical treatment may also be 
conducted in a gas phase or a liquid phase. In one embodi 
ment, the following conditions may be employed: a treatment 
time from 1 sec to 30 min, a temperature from room tempera 
ture (i.e., from 20° C. to 30°C.) to 500° C. Chemicals suitable 
for this chemical treatment may be selected from any chemi 
cals that improve chemical, physical, electrical, and/or 
mechanical properties of the dielectric cap layer. Such as 
adhesion strength. This chemical treatment may penetrate the 
entire layer of dielectric cap 104 or may be limited only to the 
surface of the dielectric cap 104. Example chemicals include 
adhesion promoters such as silanes, siloxanes and silylation 
agents. This treatment step may or may not be performed in 
the same tool as that used in forming the dielectric cap 104. 
0042. The thickness of the dielectric cap 104 may vary 
depending on the technique used to form the same as well as 
the material make-up of the layer. The dielectric cap 104 may 
have a thickness from 2 nm to 55 nm, and more preferably a 
thickness from 10 nm to 45 nm. 
0043. Next, the optional ARC 106 is formed on a surface 
of the optional dielectric cap 104, if present, or directly on a 
surface of the substrate 102 when the dielectric cap 104 is not 
present. The ARC 106 may be a single layer, multilayer or a 
graded layer with a composition that varies along the Vertical 
direction. The ARC 106: (i) acts as an antireflective coating 
(ARC) during a lithographic patterning process; (ii) with 
stands high-temperature back-end-of line (BEOL) integra 
tion processing (e.g., up to about 500°C.); (iii) prevents resist 
(e.g., the PPLK material) poisoning by the substrate 102; (iv) 
provides a vertical wall profile and sufficient etch selectivity 
between layers (e.g., the ARC layer 106 and above layers); (v) 
serves as a permanent dielectric layer in a chip (low dielectric 
constant, e.g., k5, more commonly k3.6); and (vi) is com 
patible with conventional BEOL integration and produces 
reliable hardware. 
0044 Antireflective coatings are known to those skilled in 
the art and include, for example, organic homopolymers or 
copolymers of polyesters, polyimides, polyacrylates, poly 
methacrylates, polysulfones, and amorphous carbon that sat 
isfy all of the characteristics of ARC 106 mentioned above. 
The ARC 106 may be applied by spin-on techniques, spray on 
techniques, dipping, etc. Inorganic antireflective coatings, 
such as silicon oxynitride (SiON), silicon carbide (SiC), sili 
con oxycarbide (SiOC), SiCOH, siloxane, silane, carbosi 
lane, oxycarbosilane, and silsesquioxane, either as a polymer 
or a copolymer may also be employed and may be deposited, 
for example, by plasma-enhanced chemical vapor deposition, 
spin-on techniques, dipping, etc. The ARC 106 may include 
atoms of M, carbon (C) and hydrogen (H), wherein M is at 
least one of Si, Ge, B, Sn, Fe, Ta, Ti, Ni, Hf and La. 
0045. When ARC 106 is a multilayer ARC, the deposition 
of each layer may be the same or a combination of deposition 
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methods can be used. After applying ARC 106, particularly 
those from a liquid phase, a post deposition baking step is 
usually needed to remove unwanted components. Such as 
Solvent, and to effect crosslinking. The post deposition bak 
ing step of ARC 106 is typically, but not necessarily always, 
performed at a temperature from 80° C. to 300° C., with a 
baking temperature from 120° C. to 200° C. being even more 
typical. Other post-deposition treatments (e.g., similar to cap 
layer 104) may be performed. 
0046 Referring to FIG. 1B, a dielectric material 108 is 
deposited to form an interlevel dielectric (ILD). The deposi 
tion process for the ILD 108 includes, for example, chemical 
vapor deposition (CVD), physical vapor deposition, spin-on 
coating, dip coating, brush coating, doctor blade coating, 
ink-jet dispensing, etc. After applying the ILD material 108, 
a post deposition baking step may be employed to remove 
unwanted components, such as solvent. When performed, the 
baking step is conducted at a temperature from 40°C. to 200° 
C., with a baking temperature from 60° C. to 140°C. being 
even more preferred. The duration of the baking step varies 
from 10 seconds to 600 seconds and is not critical. 

0047. The ILD 108 includes any dielectric material com 
position that is compatible with adjacent structures and mate 
rials. In particularly useful embodiments, the ILD 108 
includes SiN. SiO, organic dielectrics, (e.g., polyimide), 
dielectric resists, etc. In one embodiment, the ILD 108 may be 
used as deposited as a permanent ILD. In another embodi 
ment, the ILD 112 may be cured to form a patterned perma 
nent dielectric (e.g., the ILD 108 includes a photo-patternable 
low k (PPLK) material). It is noted that the photo-patternable 
low k materials are Subsequently converted into a low-k 
dielectric insulator during a post patterning cure process. 
0048. The thickness of the material 108 may vary depend 
ing on the requirements of a chip being fabricated, the method 
being employed to form the same, and the make-up of the 
material 108. For example, the material 108 may have a 
thickness from 1 nm to 50,000 nm, with a thickness from 20 
nm to 5000 nm being preferred. 
0049 Referring to FIG. 1C, a positive- or negative-tone 
resist (not shown) is employed to form an etch mask to etch 
the ILD 108 to form contact openings or channels 110. The 
resist is exposed to irradiation and then developed. A reactive 
ion etch (RIE) or other suitable process is employed to form 
openings 110. The openings 110 provide channels or regions 
to form electrical contacts and functional components as will 
be described later in the process. Since the openings 110 are 
patterned using lithographic methods, pattern features may 
beformed with a plurality of different shapes and sizes. In one 
embodiment, the openings 110 are formed having a minimum 
feature size (F) of a given technology. The later-formed func 
tional component (see FIG. 1G) occupies a contact opening 
volume for the given feature size and within a height of the 
interlevel dielectric layer 108. 
0050 Referring to FIG. 1D, the patterned ILD 108 is cov 
ered and the openings 110 are filled with a patternable sacri 
ficial material 112. In one embodiment, the patternable sac 
rificial material includes photo-patternable low k (PPLK) 
material 112. It is noted that the photo-patternable low k 
(PPLK) material 112 as employed herein may include any 
dielectric materials possessing two functions. The material 
112 acts as a photoresist during a patterning process and is 
Subsequently converted into a low-k dielectric insulator dur 
ing a post patterning cure process. The cured product of a 
PPLK material, therefore, can serve as a permanent on-chip 
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dielectric insulator. The photo-patternable low k material 112 
employed herein can be deposited in a liquid phase. 
0051. The term “photo-patternable low k material” (or 
PPLK) includes a functionalized polymer, copolymer or 
blend including at least two of any combination of polymers 
and/or copolymers having one or more acid-sensitive 
imagable groups. The PPLK material 112 acts as a photore 
sist, and after curing, it is converted into a dielectric material 
having a dielectric constant of about 7.0 or less. It is noted that 
when the PPLK material is comprised of a polymer, the 
polymer includes at least one monomer (to be described in 
greater detail below). When the PPLK material 112 is com 
prised of a copolymer, the copolymer includes at least two 
monomers (to be described in greater detail below). The 
blends of polymers and/or copolymers include at least two of 
any combination of polymers and/or copolymers described 
herein. 

0052. In one embodiment, the PPLK material 112 is a 
photo-patternable composition including a polymer, a 
copolymer, or a blend including at least two of any combina 
tion of polymers and/or copolymers, wherein the polymers 
include one monomer and the copolymers include at least two 
monomers and wherein the monomers of the polymers and 
the monomers of the copolymers are selected from a siloxane, 
silane, carbosilane, oxycarbosilane, silsesquioxane, alkyltri 
alkoxysilane, tetra-alkoxysilane, unsaturated alkyl Substi 
tuted silsesquioxane, unsaturated alkyl Substituted siloxane, 
unsaturated alkyl Substituted silane, an unsaturated alkyl Sub 
stituted carbosilane, unsaturated alkyl substituted oxycar 
bosilane, carbosilane Substituted Silsesquioxane, carbosilane 
Substituted siloxane, carbosilane Substituted silane, carbosi 
lane Substituted carbosilane, carbosilane Substituted oxycar 
bosilane, oxycarbosilane Substituted silsesquioxane, oxycar 
bosilane substituted siloxane, oxycarbosilane substituted 
silane, oxycarbosilane Substituted carbosilane, and oxycar 
bosilane substituted oxycarbosilane. 
0053 More specifically, the PPLK material 112 that can 
be employed is a photo-patternable composition comprising a 
photo/acid-sensitive polymer of one monomer or a copoly 
mer of at least two monomers selected from siloxane, silane, 
carbosilane, oxycarbosilane, organosilicates, silsesquioxanes 
and the like. The PPLK material 112 may also be photo 
patternable composition comprising a polymer of one mono 
mer or a copolymer of at least two monomers selected from 
alkyltrialkoxysilane, tetra-alkoxysilane, unsaturated alkyl 
(such as vinyl) substituted silsesquioxane, unsaturated alkyl 
Substituted siloxane, unsaturated alkyl Substituted silane, an 
unsaturated alkyl Substituted carbosilane, unsaturated alkyl 
Substituted oxycarbosilane, carbosilane Substituted silsesqui 
oxane, carbosilane Substituted siloxane, carbosilane Substi 
tuted silane, carbosilane Substituted carbosilane, carbosilane 
Substituted oxycarbosilane, oxycarbosilane Substituted sils 
esquioxane, oxycarbosilane Substituted siloxane, oxycar 
bosilane Substituted silane, oxycarbosilane Substituted car 
bosilane, and oxycarbosilane Substituted oxycarbosilane. 
0054 Additionally, the PPLK material 112 may comprise 
a blend including at least two of any combination of polymers 
and/or copolymers, wherein the polymers include one mono 
mer and the copolymers include at least two monomers and 
wherein the monomers of the polymers and the monomers of 
the copolymers are selected from a siloxane, silane, carbosi 
lane, oxycarbosilane, Silsesquioxane, alkyltrialkoxysilane, 
tetra-alkoxysilane, unsaturated alkyl Substituted silsesquiox 
ane, unsaturated alkyl Substituted siloxane, unsaturated alkyl 
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Substituted silane, an unsaturated alkyl Substituted carbosi 
lane, unsaturated alkyl Substituted oxycarbosilane, carbosi 
lane Substituted Silsesquioxane, carbosilane Substituted silox 
ane, carbosilane Substituted silane, carbosilane Substituted 
carbosilane, carbosilane Substituted oxycarbosilane, oxycar 
bosilane Substituted Silsesquioxane, oxycarbosilane Substi 
tuted siloxane, oxycarbosilane Substituted silane, oxycar 
bosilane Substituted carbosilane, and oxycarbosilane 
substituted oxycarbosilane. 
0055 Optionally, the PPLK material 112 may be a photo 
patternable composition further comprising at least one 
microscopic pore generator (porogen). The pore generator 
may be or may not be photo/acid sensitive. Illustrative poly 
mers for the PPLK material 112 include, but are not limited 
to, siloxane, silane, carbosilane, oxycarbosilane, silsesquiox 
ane-type polymers including caged, linear, branched or com 
binations thereof. In one embodiment, the PPLK material 112 
is a photo-patternable composition comprising a blend of 
these photo/acid-sensitive polymers. 
0056. The PPLK material 112 is formed from a photo 
patternable composition (negative-tone or positive-tone) that 
includes at least one of the above mentioned polymers, 
copolymers or blends, a photoacid generator, a base additive 
and a solvent used in a photoresist composition. When the 
PPLK material 112 is a negative-tone photo-patternable 
material, it may be formed from a patternable composition 
optionally including an additional cross-linker. By “negative 
tone' it is meant that the part of the PPLK material 112 that is 
exposed to an actinic irradiation will not be removed by a 
conventional developer, while the unexposed part of the 
PPLK material 112 is removed. 

0057 The additional cross-linker can be a small com 
pound (as compared with a polymer or copolymer) or a poly 
mer, a copolymer, or a blend including at least two of any 
combination of polymers and/or copolymers, wherein the 
polymers include one monomer and the copolymers include 
at least two monomers and wherein the monomers of the 
polymers and the monomers of the copolymers are selected 
from a siloxane, silane, carbosilane, oxycarbosilane, Silses 
quioxane, alkyltrialkoxysilane, tetra-alkoxysilane, unsatur 
ated alkyl Substituted silsesquioxane, unsaturated alkyl Sub 
stituted siloxane, unsaturated alkyl Substituted silane, an 
unsaturated alkyl Substituted carbosilane, unsaturated alkyl 
Substituted oxycarbosilane, carbosilane Substituted silsesqui 
oxane, carbosilane Substituted siloxane, carbosilane Substi 
tuted silane, carbosilane Substituted carbosilane, carbosilane 
Substituted oxycarbosilane, oxycarbosilane Substituted sils 
esquioxane, oxycarbosilane Substituted siloxane, oxycar 
bosilane Substituted silane, oxycarbosilane Substituted car 
bosilane, and oxycarbosilane Substituted oxycarbosilane. 
0058 When the PPLK material 112 is a positive-tone 
photo-patternable material, it is formed from a patternable 
composition that includes at least one of the above mentioned 
polymers, copolymers or blends wherein the polymers, 
copolymers or blends containing at least photo/acid imagable 
functional group to form positive-tone patterns, a photoacid 
generator, a base additive and a solvent used in a photoresist. 
By positive-tone' it is meant that the part of the PPLK 
material 112 that is exposed to an actinic irradiation will be 
removed by a conventional developer, while the unexposed 
part of the PPLK material is not removed. The photoacid 
generators, base additives and solvents are well known to 
those skilled in the art. 
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0059 Referring to FIG. 1E, the sacrificial patternable 
material 112 is patterned to selectively remove material 112 
from a portion 114 of the openings 110. This may include 
forming a mask (not shown) using lithography and processing 
the material 112 in selected holes or openings 110 to remove 
the material 112 therefrom. The processing may include 
exposing and developing material 112, etching away material 
112, decomposing material 112, etc. to remove the materials 
112 in accordance with the mask (not shown). 
0060. The pattern-wise exposing process can be accom 
plished in a variety of ways, including, for example, exposure 
through the mask with a lithography stepper or a scanner with 
an exposure light source of G-line, I-line (365 nm), deep UV 
(DUV) (248 nm, 193 nm, 157 nm, 126 nm), Extreme UV 
(EUV) (13.4 nm, 6.5 nm), an electronbeam, anion beam, etc. 
The exposing process may be performed in a dry mode or an 
immersion mode. The exposing process may be performed 
with a single exposure or multiple exposures. The pattern 
wise exposing process may include direct writing without the 
use of a mask with, for example, light, electron beam, ion 
beam, and scanning probe lithography. Other patterning tech 
niques that can be used include contact printing techniques 
Such as nanoimprint lithography, embossing, micro contact 
printing, replica molding, microtransfer molding, micro 
molding in capillaries and solvent-assisted micromolding, 
thermal assisted embossing, inject printing, and the like. 
0061 The sacrificial patternable material 112 is stable as 
deposited and patternable as a block mask. The block mask 
portion remains intact for portion 116 of the openings 110, 
and portion 114 of the openings 110 are opened up to form 
functional devices therein in later steps. The openings 110 in 
portion 116 are recovered by removal of the patternable sac 
rificial material 112 in later steps. 
0062 Referring to FIG. 1F, if ARC 106 or cap layer 104 
are employed, an ARC/cap open process is employed to 
expose the underlying substrate 102 in the portion 114 of 
openings 110. The ARC/cap open process preferably includes 
an etching process that selectively etches one or both of the 
ARC 106 and/or cap layer 104 relative to the layers 108 and 
112. Next, the material 112 is cured. In the present disclosure, 
the terms “cure' or "curing are used interchangeable to refer 
one of the processes selected from a thermal cure, an electron 
beam cure, an ultra-violet (UV) cure, an ion beam cure, a 
plasma cure, a microwave cure or a combination thereof. A 
“cured product of a photo-patternable low k material (112) is 
the product of the photo-patternable low k material after it has 
undergone one of the aforementioned cure processes. The 
“cured product of a photo-patternable low k material is 
different from the photo-patternable low k material in chemi 
cal nature and physical, mechanical and electrical properties. 
The curing may be performed with heat, UV, or E-beam. A 
cured patterning film results and provides a dielectric mate 
rial 118 which is employed to protect underlying layers dur 
ing forming of functional devices in Subsequent steps. 
0063. The conditions for each of the curing processes are 
known to those skilled in the art and any condition can be 
chosen as long as it covers the photo-patternable low k mate 
rial into a low k film and maintains pattern fidelity. In one 
embodiment, an irradiation cure step is performed by a com 
bination of a thermal cure and an ultra-violet (UV) cure 
wherein the wavelength of the ultra-violet (UV) light is from 
50 nm to 300 nm and the light source for the ultra-violet (UV) 
cure is a UV lamp, an excimer (exciplex) laser or a combina 
tion thereof. The excimer laser may be generated from at least 
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one of the following excimer lasers: Ar, Kr., F. Xe. 
ArF, KrF, XeBr, XeC1, XeC1, XeF, CaF, KrC1, and C1 
wherein the wavelength of the excimer laser is in the range 
from 50 nm to 300 nm. Additionally, the light of the ultra 
violet (UV) cure may be enhanced and/or diffused with a lens 
or other optical diffusing device known to those skilled in the 
art 

0064. In one embodiment, the cure is a combined UV/ther 
mal cure. This combined UV/thermal cure is carried on a 
UV/thermal cure module under vacuum or inert atmosphere, 
such as, in N. He or Ar. The UV/thermal cure temperature 
may be from 100° C. to 500° C., with a cure temperature from 
300° C. to 450° C. being more common. The duration of the 
UV/thermal cure is from 0.5 minto 30 min with duration from 
1 minto 10 min being more common. The UV cure module is 
designed to have a very low oxygen content to avoid degra 
dation of the resultant dielectric materials. 
0065. The thickness of the patterned and cured PPLK 
material 118 on material 108 may vary depending on the 
requirements of the chip and the technique used to form the 
same, as well as the material make-up of the layer. The PPLK 
material 118 may have a thickness, e.g., from 1 nm to 50000 
nm, with a thickness from 10 nm to 500 nm being preferable. 
0.066 Referring to FIG.1G, a functional component 120 is 
formed in the portion 114 of the openings 110. The pattern 
able fill material 118 is cured to make it to withstand compo 
nent element processing to form the functional component(s) 
120. The functional components 120 may include active elec 
tronic elements or passive electronic elements. In either case, 
the functional components 120 perform an electrical task 
other than just conducting current flow, e.g., the component 
120 stores charge, regulates charge, directs charge, Switches 
charge, etc. A non-exhaustive list of functional components 
120 may include a capacitor, a resistor, an inductor, a transis 
tor, a memory element, a diode, etc. In particularly useful 
embodiments, the functional component 120 includes a ver 
tical transistor, a phase change memory, a vertical or horizon 
tal capacitor, a diode, etc. Forming the functional component 
120 includes forming structural elements needed for its 
proper function which, for the most part occupies a volume 
the size of the openings 110 of portions 114. The functional 
component 120 may be formed to occupy a contact opening 
volume for the given feature size and within a height of the 
interlevel dielectric layer 108, although openings 110 may be 
made larger to accommodate other sized functional compo 
nents 120. 

0067. Referring to FIG. 1H, the dielectric material 118 is 
removed from the surface of the ILD 108 and from within the 
portion 116 of openings 110. The dielectric material 118 is 
removed from the surface of the ILD 108 by a planarizing 
process such as a chemical mechanical planarization (CMP) 
operation. The CMP exposes the surface of the ILD 108 and 
the functional components 120. Selective removal of the 
cured sacrificial material 118 is performed to recover the 
openings 110 in the portion 116. The cured sacrificial mate 
rial 118 may be removed by an etch, such as, a reactive ion 
etch (RIE) to remove the cured sacrificial material 118 from 
the remaining openings 110. The etching may continue to 
open ARC 106 and/or cap layer 104 if present to gain access 
to underlying layers. 
0068 Referring to FIG. 1I, a metallization process 
includes depositing a conductor 122 into openings 110 in 
portion 116 of ILD 108 and overa top surface of ILD 108. The 
conductor 122 may include copper, aluminum, tungsten, tita 
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nium, tantalum, electrically conductive carbon materials such 
as carbon nanotubes and graphene, doped polysilicon or any 
other useful conductive materials, or alloys/combinations 
thereof. The conductive contact structure also may include a 
barrier layer when the conductive contact metal is Cu or a 
conductive catalyst when the conductive carbon materials are 
employed. 
0069. The conductor 122 may be deposited using chemi 
cal vapor deposition (CVD), atomic layer deposition, plating, 
or other deposition techniques. The openings 110 are filled 
with electrically conductive material 122 which takes the 
shape of the openings 110. 
0070 Referring to FIG. 1J, a chemical-mechanical polish 
(CMP) is performed to remove excess conductor 122 from the 
surface of ILD 108 to form contacts 126 in contact with 
underlying structures (e.g., contact pads, silicides regions, 
metal lines, doped regions, etc.). Other planarization pro 
cesses may also be employed. The contacts 126 are formed on 
the same layer as the functional components 120. The func 
tional components 120 may permit added complexity to the 
integrated circuit design by permitting selective connections 
between front end of line (FEOL) devices and interconnects 
or back end of line (BEOL) structures. For example, in one 
embodiment, a conductor or transistor on the substrate 102 
may enable the functional device 120 (e.g., a vertical transis 
tor) to make a connection between the substrate 102 and an 
upper metal layer (e.g., in a layer overcontact 126). In another 
embodiment, the function component 120 includes a capaci 
tor or phase change memory element, and the transistors in 
the substrate 102 may be employed to read or write a state to 
the functional device 120 (e.g., a capacitor or the phase 
change memory). Other applications are also contemplated 
and not limited to the illustratively described examples 
herein. 

0071. An optional cap layer 124 may be formed over the 
functional component 120 and the contacts 126. It should be 
understood that additional ILDs, metal layers and functional 
components may be provided in upper layers of the design. In 
one embodiment, the present methods are modified to provide 
a dual damascene structure instead of or in addition to the 
single damascene structure depicted. Processing can continue 
using processes in accordance with the present principles and 
known processes. 
0072 Referring to FIG. 2, in one illustrative embodiment, 
functional component 120 includes a transistor device. The 
transistor includes a gate conductor 202 and a gate dielectric 
204 formed within a dielectric layer 212. The gate conductor 
202 may be activated through a connection (not shown) fur 
ther down into or out of the page. An active region 206 may 
include a semiconducting material Such as doped crystalline 
silicon, carbon materials, such as carbon nanotubes, 
graphene, etc. Source 208 and drain 210 electrodes are 
formed with metal lines 216. The metal lines 216 are formed 
on a next level of the interconnect structure. A dielectric 
material 214, which may include an interlevel dielectric layer 
of a higher layer, is formed between the source and drain 
electrodes 208, 210. 
0073. The transistor of functional component 120 is 
formed within an opening 110 in a set or portion 114 (FIG. 
1E). The transistor in this embodiment can act as a switch to 
connect nearby metal lines 216. It should be understood that 
other transistor configurations may be employed instead of or 
in addition to the one depicted. In other embodiments, the 
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transistor may include a vertical transistor and connect an 
underlying layer or substrate with metal lines 216 in a higher 
layer. 
0074 Referring to FIG. 3, in another illustrative embodi 
ment, functional component 120 includes a memory cell or 
capacitor. A capacitor includes electrodes 302 and 304. Elec 
trodes 304 and 306 may beformed with or connected to metal 
lines 316. A material 306 is disposed between the electrodes 
302 and 304. In one embodiment, the material includes a 
dielectric material in another embodiment, the material 306 
may include a phase change material, which is responsive to 
electrical, thermal or magnetic properties of or induced by the 
electrodes 302 and 304 to read or write a state (phase) to/from 
the material 306. Depending on the substrate 102 directly 
below, a dielectric layer 310 may be formed between the 
memory cell (120) and the substrate 102. 
0075. The memory cell/capacitor of functional compo 
nent 120 is formed within an opening 110 in a set or portion 
114 (FIG. 1E). The memory cell/capacitor in this embodi 
ment can act as a storage device and work with other circuitry 
to store data or store energy. It should be understood that other 
configurations may be employed instead of or in addition to 
the one depicted. In other embodiments, the component 120 
may include a horizontal capacitor or a trench capacitor, for 
example. Layer 308 may include an interlevel dielectric layer 
for a higher level. 
0076 Referring to FIG. 4, a method for fabricating back 
end of line structures having functional components on a 
same level is illustratively shown. In block 402, a substrate is 
provided that may include conducting materials, semicon 
ducting materials, dielectric materials or combinations 
thereof. In addition, the substrate may include multiple layers 
and multiple components, etc. In block 404, a permanent 
antireflective coating (ARC) and/or cap layer is/are formed 
on the substrate. In block 406, an interlevel dielectric layer is 
formed over the substrate. In block 408, the interlevel dielec 
tric layer is patterned to form openings therein. 
0077. In block, 410, a first set of the openings are blocked 
using a block mask. In block 412, a sacrificial patternable 
dielectric layer may be formed over a top surface of the 
interlevel dielectric layer and in the openings. The sacrificial 
patternable dielectric layer is patterned to remove the sacri 
ficial patternable dielectric layer from the second set of the 
openings and leave the sacrificial patternable dielectric layer 
as the block mask in the first set of the openings in block 414. 
The sacrificial patternable dielectric layer may include a 
photo-patternable low-k (PPLK) material. 
0078. In block 416, the sacrificial patternable dielectric 
layer is cured on the top surface of the interlevel dielectric 
layer and in the first set of the openings to convert the sacri 
ficial patternable dielectric layer into a cured dielectric layer. 
The cured dielectric layer acts as a protective layer to protect 
features during the formation of functional components in 
Subsequent processing. The curing preferably includes one or 
more of athermal cure, an electronbeam cure, an UV cure, an 
ion beam cure, a plasma cure, a microwave cure or any com 
bination thereof. 
0079. In block 418, an ARC/cap layer open process may 
be performed to make electrical connections to the substrate 
in a second set of openings. 
0080. In block 420, functional components are formed in 
the second set of openings. This may include forming a tran 
sistor device, a diode, a memory element, a capacitor, etc. in 
the second set of openings. Other structures or devices are 
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also contemplated. In block 422, the remaining block mask is 
removed. In block 424, an ARC/cap layer open process may 
be performed in the first set of openings to make electrical 
connections to the substrate. In block 426, the first set of 
openings is filled with an electrically conductive fill material 
to form electrically conductive contacts which occupy a same 
level as the functional components. In block 428, a conduct 
ing material or additional layers are formed over the interlevel 
dielectric layer, and the conductive material is connected to 
the functional component (and/or the contacts). 
0081. Having described preferred embodiments for inter 
connect structures with functional elements and methods for 
fabrication (which are intended to be illustrative and not 
limiting), it is noted that modifications and variations can be 
made by persons skilled in the art in light of the above teach 
ings. It is therefore to be understood that changes may be 
made in the particular embodiments disclosed which are 
within the scope of the invention as outlined by the appended 
claims. Having thus described aspects of the invention, with 
the details and particularity required by the patent laws, what 
is claimed and desired protected by Letters Patent is set forth 
in the appended claims. 
What is claimed is: 
1. An electronic device, comprising: 
an interlevel dielectric layer formed over a substrate and 

having a first set of openings and a second set of open 
ings formed through the interlevel dielectric layer, the 
Substrate including electrically conductive areas: 

an electrically conductive contact structure formed in the 
first set of openings in the interlevel dielectric layer to 
make electrical contact with the conductive areas of the 
Substrate; and 

a functional component formed in the second set of open 
ings in the interlevel dielectric layer and occupying a 
same level as the electrically conductive contact struc 
ture. 

2. The device as recited in claim 1, wherein the functional 
component includes at least one of a transistor device, a 
memory element, a capacitor and a diode. 

3. The device as recited in claim 1, wherein the substrate 
further includes a permanent antireflective coating directly 
below the interlevel dielectric layer. 

4. The device as recited in claim 1, wherein the functional 
component connects to the conductive areas of the Substrate. 

5. The device as recited in claim 1, further comprising a top 
electrically conductive material formed over the interlevel 
dielectric layer, the top electrically conductive material con 
necting to the functional component. 

6. The device as recited in claim 1, wherein the functional 
component occupies a contact opening Volume for a given 
feature size of a device technology within a height of the 
interlevel dielectric layer. 

7. A method, comprising: 
forming an interlevel dielectric layer over a substrate; 
patterning the interlevel dielectric layers to form openings 

therein; 
blocking a first set of the openings with a block mask: 
forming functional components in a second set of open 

1ngS. 
planarizing the Surface of the functional components and 

the block mask in the first set of the openings; 
removing the block mask to recover the first set of openings 

in the interlevel dielectric layer; and 
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filling the first set of openings with an electrically conduc 
tive fill material to form electrically conductive contacts 
which occupy a same level as the functional compo 
nentS. 

8. The method as recited in claim 7, wherein forming 
functional components includes forming at least one of a 
transistor device, a memory element, a capacitor or a diode in 
the second set of openings. 

9. The method as recited in claim 7, further comprising 
forming a permanent antireflective coating (ARC) on the 
Substrate and performing an ARC open process to make elec 
trical connections to the Substrate. 

10. The method as recited in claim 7, further comprising 
forming a conducting material over the interlevel dielectric 
layer and connecting the conductive material to the functional 
component. 

11. The method as recited in claim 7, wherein blocking a 
first set of the openings with a block mask includes: 

forming a sacrificial patternable dielectric layer over a top 
surface of the interlevel dielectric layer and in the open 
ings; 

patterning the sacrificial patternable dielectric layer to 
remove the sacrificial patternable dielectric layer from 
the second set of the openings and leaving the sacrificial 
patternable dielectric layer as the block mask in the first 
set of the openings; and 

curing the sacrificial patternable dielectric layer on the top 
surface of the interlevel dielectric layer and in the first set 
of the openings to convert the sacrificial patternable 
dielectric layer into a cured dielectric layer. 

12. The method as recited in claim 11, wherein curing 
includes one or more ofathermal cure, an electronbeam cure, 
an ultraviolet cure, an ion beam cure, a plasma cure, a micro 
wave cure or any combination thereof. 

13. The method as recited in claim 11, whereinforming a 
sacrificial patternable dielectric layer includes forming the 
sacrificial patternable dielectric layer from a photo-pattern 
able low-k (PPLK) material. 

14. The method as recited in claim 13, wherein the photo 
patternable low-k (PPLK) material includes at least one of a 
polymer, a copolymer, a blend including at least two of any 
combination of polymers and/or copolymers, wherein the 
polymers include one monomer and the copolymers include 
at least two monomers and wherein the monomers of the 
polymers and the monomers of the copolymers are selected 
from: a siloxane, silane, carbosilane, oxycarbosilane, Silses 
quioxane, alkyltrialkoxysilane, tetra-alkoxysilane, unsatur 
ated alkyl Substituted silsesquioxane, unsaturated alkyl Sub 
stituted siloxane, unsaturated alkyl Substituted silane, an 
unsaturated alkyl Substituted carbosilane, unsaturated alkyl 
Substituted oxycarbosilane, carbosilane Substituted silsesqui 
oxane, carbosilane Substituted siloxane, carbosilane Substi 
tuted silane, carbosilane Substituted carbosilane, carbosilane 
Substituted oxycarbosilane, oxycarbosilane Substituted sils 
esquioxane, oxycarbosilane Substituted siloxane, oxycar 
bosilane Substituted silane, oxycarbosilane Substituted car 
bosilane, and oxycarbosilane Substituted oxycarbosilane. 

15. The method as recited in claim 7, wherein forming 
functional components includes forming the functional com 
ponents in a contact opening Volume for a given feature size 
of a device technology within a height of the interlevel dielec 
tric layer. 
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16. A method, comprising: 
forming an interlevel dielectric layer over a substrate; 
patterning the interlevel dielectric layer to form openings 

therein; 
forming a sacrificial patternable dielectric layer over a top 

surface of the interlevel dielectric layer and in the open 
ings of the interlevel dielectric layer; 

patterning the sacrificial patternable dielectric layer to 
remove the sacrificial patternable dielectric layer from a 
second set of the openings and leaving the sacrificial 
patternable dielectric layer as a block mask in a first set 
of the openings; 

curing the sacrificial patternable dielectric layer on the top 
surface of the interlevel dielectric layer and in the first set 
of the openings to convert the sacrificial patternable 
dielectric layer into a cured dielectric layer; 

forming functional components in the second set of open 
ings; 

planarizing a surface of the functional components and the 
block mask in the first set of the openings; 

removing the cured dielectric layer to recover the first set of 
openings in the interlevel dielectric layer, and 

filling the first set of openings with an electrically conduc 
tive fill material to form electrically conductive contacts 
which occupy a same level as the functional compo 
nentS. 

17. The method as recited in claim 16, wherein forming 
functional components includes forming at least one of a 
transistor device, a memory element, a capacitor or a diode. 

18. The method as recited in claim 16, wherein forming 
functional components includes forming the functional com 
ponents in a contact opening Volume for a given feature size 
of a device technology within a height of the interlevel dielec 
tric layer. 
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19. The method as recited in claim 16, whereinforming a 
sacrificial patternable dielectric layer includes forming the 
sacrificial patternable dielectric layer from a photo-pattern 
able low-k (PPLK) material. 

20. The method as recited in claim 19, wherein the photo 
patternable low-k (PPLK) material includes at least one of a 
polymer, a copolymer, a blend including at least two of any 
combination of polymers and/or copolymers, wherein the 
polymers include one monomer and the copolymers include 
at least two monomers and wherein the monomers of the 
polymers and the monomers of the copolymers are selected 
from: a siloxane, silane, carbosilane, oxycarbosilane, Silses 
quioxane, alkyltrialkoxysilane, tetra-alkoxysilane, unsatur 
ated alkyl Substituted silsesquioxane, unsaturated alkyl Sub 
stituted siloxane, unsaturated alkyl Substituted silane, an 
unsaturated alkyl Substituted carbosilane, unsaturated alkyl 
Substituted oxycarbosilane, carbosilane Substituted silsesqui 
oxane, carbosilane Substituted siloxane, carbosilane Substi 
tuted silane, carbosilane Substituted carbosilane, carbosilane 
Substituted oxycarbosilane, oxycarbosilane Substituted sils 
esquioxane, oxycarbosilane Substituted siloxane, oxycar 
bosilane Substituted silane, oxycarbosilane Substituted car 
bosilane, and oxycarbosilane Substituted oxycarbosilane. 

21. The method as recited in claim 16, further comprising 
forming a permanent antireflective coating (ARC) on the 
Substrate and performing an ARC open process to make elec 
trical connections to the Substrate. 

22. The method as recited in claim 16, wherein curing 
includes one or more ofathermal cure, an electronbeam cure, 
an ultraviolet cure, an ion beam cure, a plasma cure, a micro 
wave cure or any combination thereof. 

23. The method as recited in claim 16, further comprising 
forming a top electrically conductive material over the inter 
level dielectric layer and connecting the top electrically con 
ductive material to the functional component. 
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