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(57) ABSTRACT 
Embodiments of methods, apparatuses, components, and/or 
systems for forming transistor having a dual layer dielectric 
are described. 
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METHOD OF FORMING A TRANSISTOR HAVING 
A DUAL LAYER DIELECTRIC 

BACKGROUND 

[0001] Electronic devices, such as integrated circuits, 
smart packages and electronic displays, for example, may 
comprise one or more components, such as one or more thin 

?lm transistors (TFTs). Methods and/or materials utiliZed to 
form components and/or devices such as these may vary, and 
one or more of these methods and/or materials may have 
particular disadvantages. For example, use of such methods 
and/or materials may be time-consuming and/or expensive, 
may involve the use of non-loW temperature processing, 
Which may preclude the use of particular materials, and/or 
may not produce devices and/or components having the 
desired characteristics. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0002] Subject matter is particularly pointed out and dis 
tinctly claimed in the concluding portion of the speci?ca 
tion. Claimed subject matter, hoWever, both as to organiZa 
tion and method of operation, together With objects, 
features, and advantages thereof, may best be understood by 
reference of the folloWing detailed description When read 
With the accompanying draWings in Which: 

[0003] FIG. 1 is a cross sectional vieW of one embodiment 
of a thin ?lm transistor; 

[0004] FIG. 2 is a plan vieW of one embodiment of a thin 
?lm transistor; and 

[0005] FIG. 3 is a ?owchart illustrating one embodiment 
of a method to form a thin ?lm transistor. 

DETAILED DESCRIPTION 

[0006] In the folloWing detailed description, numerous 
speci?c details are set forth to provide a thorough under 
standing of claimed subject matter. HoWever, it Will be 
understood by those skilled in the art that claimed subject 
matter may be practiced Without these speci?c details. In 
other instances, Well-knoWn methods, procedures, compo 
nents and/or circuits have not been described in detail so as 
not to obscure claimed subject matter. 

[0007] Electronic devices, such as semiconductor devices, 
display devices, nanotechnology devices, conductive 
devices, and dielectric devices, for example, may comprise 
one or more electronic components. The one or more 

electronic components may comprise one or more thin ?lm 
components, Which may be comprised of one or more thin 
?lms. In this context, the term thin ?lm refers to a layer of 
one or more materials formed to a thickness, such that 
surface properties of the one or more materials may be 
observed, and these properties may vary from bulk material 
properties. Thin ?lms may additionally be referred to as 
component layers, and one or more component layers may 
comprise one or more layers of material, Which may be 
referred to as material layers, for example. The one or more 
material and/or component layers may have electrical and/or 
chemical properties, such as conductivity, chemical inter 
face properties, charge ?oW, and processability, for example. 
The one or more material and/or component layers may 
additionally be patterned, for example. The one or more 
material and/or component layers, in combination With one 
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or more other material and/or component layers may form 
one or more electrical components, such as thin ?lm tran 

sistors (TFTs), capacitors, diodes, resistors, photovoltaic 
cells, insulators, conductors, optically active components, or 
the like. Components such as TFTs, in particular, may, for 
example, be utiliZed in components including smart pack 
ages and display components including, for example, radio 
frequency identi?cation (RFID) tags and electroluminescent 
and a liquid crystal displays (LCD), such as active matrix 
liquid crystal display (AMLCD) devices, for example. 

[0008] At least as part of the fabrication process of elec 
tronic components, such as thin ?lm transistors, for 
example, one or more layers of material may be formed at 
least as part of one or more of the component layers, such 
as by forming at least a portion of an electrode, including 
source, drain and/or gate electrodes; a channel layer; and/or 
a dielectric layer, for example, and these one or more layers 
of material may be formed on or over a substrate, for 
example. In at least one embodiment, one or more of the 
component layers of the TFT may comprise multiple mate 
rial layers, such as a dual layer component layer, Wherein the 
component layer is comprised of tWo material layers, 
Wherein the tWo layers may have differing properties, for 
example. In at least one embodiment, and as at least a part 
of the fabrication process, one or more material layers may 
be formed by use of one or more processes and/ or materials, 
and, additionally, the tWo layers of a dual layer component 
layer may be formed from differing processes and materials, 
for example. In at least one embodiment, one or more 
processes utiliZed may comprise one or more loW tempera 
ture processes. In this context, loW temperature processing 
refers to one or more processes that may be performed at 
relatively loW temperatures as compared to one or more 
other processes. For example, processes such as may be 
utilized to form material layers of a TFT, for example, may 
be performed at particular temperatures, such as tempera 
tures equal to or less than approximately 300 degrees 
Celsius, including processes performed at approximately 
125 degrees Celsius, for example, although particular ranges 
may depend in part on the type of materials and/or processes 
utiliZed, and claimed subject matter is not limited in this 
respect. These particular processes may be referred to as loW 
temperature processes, for example, although this is just an 
example. Additionally, one or more materials may be suit 
able for use in loW temperature processes, such as by being 
temperature sensitive. Particular materials may be catego 
riZed as temperature sensitive, meaning, in this context, that 
the materials are suitable for use in a component Wherein the 
component may be formed by use of one or more loW 
temperature processes. Additionally, the particular tempera 
tures utiliZed to form one or more material layers may 
depend at least in part on the particular process and/or 
material being deposited, as Will be explained in more detail 
later. In at least one embodiment, utiliZation of loW tem 
perature processes may provide the capability to utiliZe 
materials that Would not be suitable for use in non-loW 
temperature processes, for example. Additionally, use of loW 
temperature materials and/or processes may result in the 
formation of a component, such as a TFT, having improved 
mechanical ?exibility and/or resistance to mechanical fail 
ure such as by delamination and/or cracking, as compared to 
components formed by use of non-loW temperature pro 
cesses, such as non-loW temperature processes, and may 
additionally result in the formation of a device having other 
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properties, as Will be explained in more detail later. HoW 
ever, it is WorthWhile to note that claimed subject matter is 
not limited in this respect. 

[0009] One or more processes and/or materials, such as 
loW temperature processes and/or materials may be utiliZed 
to form one or more material and/or component layers of a 

component. For example, one or more temperature sensitive 
materials, such as temperature sensitive substrate materials, 
channel layer materials and/or dielectric layer materials may 
be utiliZed, and this may include materials that may have 
characteristics such as ?exibility, for example, and/or may 
include materials not suitable for use in non-loW temperature 
processes, for example. Additionally, one or more loW 
temperature processes, such as solution processes, vacuum 
deposition processes including RF (radio frequency) sput 
tering, DC sputtering, and/or reactive sputtering, Wherein 
the substrate may be unheated or maintained at a suitably 
loW temperature, atomic layer deposition (ALD), and/or 
evaporation processes, including thermal and/or electron 
beam evaporation, for example, may be utiliZed in at least 
one embodiment. Solution processing, as used in this con 
text, comprises one or more processes, Wherein a solution, 
such as a substantially liquid solution, a solid or solid or 
liquid precursor that may be at least partially dissolved in a 
liquid, or a colloidal dispersion may be deposited on or over 
one or more surfaces, such as on one or more surfaces of a 

substrate, by use of one or more deposition processes. 
Electrical components, such as TFTs, for example, Which 
may be at least partially formed by solution processing may 
be referred to as solution processed components, for 
example. In one embodiment of solution processing, an 
ejection mechanism, such as an ink jet component, may 
deposit and/or jet one or more materials onto a surface, in 
order to substantially form a material layer, for example. 
UtiliZation of one or more ejection mechanisms, such as an 
ink jet component, including a thermal ink jet (TH) com 
ponent, for example, may additionally be referred to as a 
direct Write solution process, as just an example. Addition 
ally, one or more spin coating processes and/or one or more 
contact printing processes, Wherein one or more printing 
components may be capable of printing materials, such as 
liquid materials, on to a surface, may be utiliZed in one or 
more embodiments of solution processing, although these 
are just a feW examples, and claimed subject matter is not so 
limited. For example, one or more dip coating and/or spray 
coating processes, screen printing processes, chemical bath 
deposition processes and/or successive ionic layer absorp 
tion and reaction processes may be utiliZed in one or more 
embodiments of solution processing, for example, although 
it is WorthWhile to note that claimed subject matter is not 
limited to the use of solution processing to form one or more 
layers of material, for example. Additionally, as used herein, 
an ejection component, such as a jetting component, includ 
ing an ink jet component, may comprise a mechanism 
capable of ejecting material such as liquid material, for 
example, and may eject material in the form of drops or mist, 
for example, such as mechanically and/ or electrically, and/or 
in response to electrical signals, and may be capable of 
ejecting material in controlled portions, in a controlled 
manner, and/or in a controlled direction, for example. Addi 
tionally, an ejection component may operate by use of one 
or more ejection schemes, including pieZo ejection, thermal 
ejection, continuous ejection, acoustic ejection and ?ex 
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tensioned ejection, and may comprise multiple noZZles, for 
example, but, again, claimed subject matter is not limited to 
these examples. 
[0010] Although claimed subject matter is not so limited, 
in one particular embodiment, an electronic component, 
such as a TFT, may be formed by use of at least one loW 
temperature process and/or material. In this embodiment, the 
electronic component may comprise at least one component 
layer, such as a component layer comprising tWo or more 
layers of material, including a dual layer dielectric layer, for 
example. In this particular embodiment, the tWo or more 
layers of material may comprise differing materials and/or 
material having differing characteristics, such as differing 
electrical, chemical, and/or thermal characteristics. For 
example, at least one material layer may substantially com 
prise inorganic material, and at least one material layer may 
substantially comprise organic material, for example. HoW 
ever, it is WorthWhile to note that claimed subject matter is 
not so limited. Additionally, it is noted that claimed subject 
matter is not limited With reference to the arrangement of the 
material layers. For example, an inorganic material may 
reside over or on an organic material and vice-versa. Like 

Wise, in some embodiments, additional material layers may 
also be included, depending at least in part on the particular 
embodiment. Particular arrangement of the layers of a 
dielectric layer may provide particular properties, such as 
mechanical properties, as Will be explained in more detail 
later. 

[0011] Referring noW to FIG. 1, there is illustrated a 
cross-sectional vieW of one embodiment 100 of an electronic 
component in a stage of formation. Electronic component 
100, here, may comprise an electronic component formed by 
use of one or more loW temperature processes and/or mate 

rials, for example, and may comprise a portion of a display 
device, such as a portion of an active-matrix liquid crystal 
display (AMLCD) device, such as a backplane, and/or a 
portion of a smart package, such as an RFID tag, as just a 
feW examples. Embodiment 100, here, comprises substrate 
102, With one or more component layers 104, 106, 108, 110 
and/or 112 formed thereon. In one particular embodiment, 
component layer 104 may comprise a channel layer; com 
ponent layer 106 may comprise an electrode layer, and may 
further comprise one or more drain and source electrodes, 
for example; component layer 108 may comprise a ?rst 
portion of a dielectric layer; component layer 110 may 
comprise a second portion of a dielectric layer; and com 
ponent layer 112 may comprise a gate electrode layer, Which 
may include a gate electrode, for example. Additionally, one 
or more of the source and/or drain electrodes 106 may be 
electrically coupled to the channel layer 104, and at least a 
portion of the gate electrode layer 112 may be electrically 
coupled to one or more portions 108 and/or 110 of the 
dielectric layer. In this particular con?guration, component 
100 may be referred to as a top gate thin ?lm transistor, 
Which may refer to a transistor con?gured to have a gate 
layer formed on or over a dielectric layer, for example, 
although it is Worthwhile to note that this is just one 
embodiment, and claimed subject matter is not limited in 
this respect, but may comprise other con?gurations such as 
a bottom gate transistor. Although not illustrated, in at least 
one embodiment, the transistor may comprise a con?gura 
tion Wherein the gate electrode may be formed beloW the 
dielectric layer, and a channel layer may be formed on or 
over at least a portion of the dielectric layer, for example, 
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and the resultant component may be referred to as a bottom 
gate thin ?lm transistor, although it is WorthWhile to note 
that this is just one embodiment, and claimed subject matter 
is not limited in this respect. Additionally, it is noted, of 
course, here and throughout this description that claimed 
subject matter is not limited to the foregoing material and/or 
component layers being formed on one another. For 
example, other layers may be included, such as betWeen 
various layers, so that layers, such as intervening layers, may 
be formed above or over one another rather than on one 

another, depending, for example, on the particular embodi 
ment. 

[0012] Although claimed subject matter is not limited to 
any particular material and/or combination of materials to 
form one or more of the layers and/ or components illustrated 
in FIG. 1, in at least one embodiment, one or more of the 
component layers may comprise one or more of the mate 
rials described beloW. Additionally, it is Worthwhile to note 
that claimed subject matter is not limited in this respect, and 
one or more of the component layers may comprise any 
material or combination of materials, such as loW tempera 
ture processes and/or materials that may be suitable for use 
as one or more component layers, including materials exhib 
iting properties suitable for application as one or more 
component layers in an electronic component, for example. 
HoWever, in this embodiment, Where component layer 102 
comprises a substrate layer, component layer 102 may 
comprise one or more materials suitable for use as a sub 

strate, such as one or more materials that may be tempera 
ture sensitive. For example, substrate layer 102 may com 
prise one or more types of plastic and/or one or more organic 
substrate materials, such as polyimides (PI), including Kap 
ton®, polyethylene terephthalates (PET), polyethersulfones 
(PES), polyetherimides (PEI), polycarbonates (PC), poly 
ethylenenaphthalates (PEN), acrylics including polymethyl 
methacrylates (PMMA), and combinations thereof, but 
claimed subject matter is not so limited. Additionally, sub 
strate layer 102 may also comprise one or more inorganic 
materials, including silicon, silicon dioxide, one or more 
types of glass, stainless steel and metal foils, including foils 
of aluminum and copper, for example, but claimed subject 
matter is not so limited. Additionally, in at least one embodi 
ment, Wherein a substrate material is substantially com 
prised of one or more metals, an insulator layer may be 
utiliZed in addition to the one or more metals to form the 

substrate, for example. In this embodiment, Wherein com 
ponent layer 106 comprises an electrode layer, and may 
comprise one or more source and/or drain electrodes, the 
source and/or drain electrodes may be comprised of one or 
more materials. For example, at least a portion of component 
layer 106 may be substantially comprised of indium tin 
oxide; other doped oxide semiconductors, such as n-type 
doped Zinc oxide, indium oxide, and tin oxide; metals, such 
as Al, Ag, In, Sn, Zn, Ti, Mo, Au, Pd, Pt, Cu, W, Ni, and 
combinations thereof, as just a feW examples. Additionally, 
in this particular embodiment, component layer 104 may 
comprise a channel layer. Component layer 104 may com 
prise one or more materials suitable for use as a channel 

layer, including, for example, Zinc indium oxide, such as 
Zinc indium oxide having a Zn:In atomic ratio approxi 
mately Within the range of about 1:1 to about 1:8, and 
preferably Within the range of about 1:3 to about 1:5, such 
as an atomic ratio of 1:4, as just an example. HoWever, 
claimed subject matter is not so limited, and may addition 
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ally include oxide semiconductors such as tin oxide, indium 
oxide, gallium oxide, cadmium oxide, lead oxide, copper 
oxide, silver oxide and combinations thereof, and other 
semiconductor materials that can be processed at suitably 
loW temperatures, for example. Additionally, in this embodi 
ment, Wherein component layer 112 comprises a gate layer, 
component layer 112 may comprise metals, such as Al, Ag, 
In, Sn, Zn, Ti, Mo, Au, Pd, Pt, Cu, Ni or combinations 
thereof; doped oxide semiconductors, such as n-type doped 
Zinc oxide, indium oxide, or tin oxide, as just a feW 
examples. 
[0013] Continuing With this embodiment, component lay 
ers 108 and 110 may comprise at least a portion of a 
dielectric layer, such as a dual layer dielectric layer, for 
example. In one embodiment, component layers 108 and 110 
may comprise one or more inorganic and/or organic mate 
rials, such as one or more material layers substantially 
comprising inorganic dielectric material, and/or one or more 
material layers substantially comprising organic dielectric 
materials, and, in at least one embodiment, the materials 
used to form layers 108 and 110 may be temperature 
sensitive, for example. In at least one embodiment, compo 
nent layer 108 may comprise one or more inorganic dielec 
tric materials, and component layer 110 may comprise one 
or more organic dielectric materials. In this embodiment, 
component layer 108 may comprise AlOX, SiOX, SiNX, 
SiOXNy, ZrOX, TaOX. HfOX, and combinations thereof, as 
just a feW examples. Component layer 110 may comprise 
one or more organic dielectric materials, such as a UV 
curable monomers including UV curable acrylic monomer, 
acrylic polymer, UV curable monomer, thermal curable 
monomer, one or more types of glass, including solution 
processed glass, one or more glass resins including silses 
quioxanes, polymer solution, including melted polymer and/ 
or oligomer solution, poly methyl methacrylate, poly 
vinylphenol, benZocyclobutene, and one or more polyim 
ides, as just a feW examples. 

[0014] As alluded to previously, and as Will be explained 
in more detail later, one or more of these materials may have 
particular characteristics. For example, as mentioned previ 
ously, one or more materials may be temperature sensitive, 
meaning, for example, that the materials may be affected, 
such as physically, electrically and/or chemically, by tem 
peratures exceeding a particular value. For example, sub 
strate materials, channel layer materials and/or dielectric 
layer materials such as one or more of the materials men 

tioned previously may be temperature sensitive. These tem 
perature sensitive materials may additionally be more ?ex 
ible and/or resistant to mechanical failure than other 
materials, such as non-temperature sensitive materials, for 
example, although claimed subject matter is not so limited. 
Additionally, one or more materials may be loWer cost as 
compared to other materials, for example. Additionally, 
formation of a component, Wherein the component is com 
prised of multiple component layers, and at least one com 
ponent layer is formed from a plurality of material layers, 
such as described herein may result in a component having 
particular properties, such as optical properties including 
transparency, such as if a substrate is substantially formed 
from PET, as just an example. Additionally, one or more 
components may have mechanical properties, such as more 
?exibility and/or resistance to mechanical failure than a 
component not having a component layer formed from a 
plurality of material layers, although claimed subject matter 
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is not so limited, and mechanical properties such as these 
may depend at least in part on the one or more materials 
and/or processes utilized, for example. Thus, use of mate 
rials such as described above may result in the formation of 
a component having particular properties, such as mechani 
cal properties, may be formed by use of one or more loW 
temperature processes, and/or may provide loWer cost com 
ponents as compared to other components, as just a feW 
examples. Further, use of loW temperature materials and 
multiple material layers to form a component may result in 
the formation of a component having mechanical properties 
that may be desirable in numerous applications, for example. 

[0015] Additionally, formation of a component having one 
or more organic and inorganic material layers may provide 
a component having particular properties. For example, in 
one embodiment, use of one or more of the aforementioned 
organic materials may result in a component layer that may 
be more readily processed as compared to one or more of the 
aforementioned inorganic materials, such as by having the 
capability of being processed at a relatively loWer tempera 
ture as compared to one or more inorganic materials, but 
may not exhibit particularly desirable characteristics, such 
as by not exhibiting particularly desirable chemical and/or 
electrical interface characteristics, such as by exhibiting 
reduced ?lm quality, channel mobility capabilities, and/or 
charge transport properties, Which may reduce reliability, for 
example. Comparably, in one embodiment, one or more 
inorganic materials may exhibit one or more desirable 
characteristics, such as desirable chemical and/or electrical 
interface characteristics, such as desirable ?lm quality, chan 
nel mobility capabilities, and/ or charge transport properties, 
Which may aid reliability, for example, but may be com 
paratively dif?cult to process. Thus, use of a dual layer 
dielectric layer Wherein the dielectric layer comprises 
organic and inorganic material may result in a component 
having particular properties, such as dielectric properties, 
charge transport properties, and/or mechanical properties, 
including ?exibility, for example. It is noted here and 
through out this description that claimed subject matter is 
not so limited, and these particular characteristics are used 
for illustrative purposes only, and particular materials uti 
liZed in one or more embodiments may not necessarily 
exhibit one or more of these characteristics. 

[0016] Referring noW to FIG. 2, there is illustrated an 
embodiment 120 of a component processed by use of one or 
more loW temperature processes and/ or materials, illustrated 
as a plan vieW. Component 122, here, may comprise a thin 
?lm component, such as component 100 of FIG. 1, for 
example, and may comprise a top gate thin ?lm transistor, 
although claimed subject matter is not limited in this respect. 
Additionally, component 122 may comprise a portion of an 
electronic device, such as a liquid crystal display (LCD) 
device, as just an example. In this embodiment, component 
122 may comprise a channel portion 128; an electrode 
portion 126, Which may comprise a source and/or drain, a 
dielectric portion 124; and a gate portion 130, although, 
again, claimed subject matter is not so limited. Additionally, 
one or more of the foregoing portions may be formed on or 
over a substrate (not shoWn), for example, and may sub 
stantially comprise layers, such as one or more material 
layers and/or component layers, for example. In one par 
ticular embodiment, one or more of the portions may be 
formed proximate to one or more other portions, such as 
above and/or beloW one or more portions, such as in a 
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similar con?guration as the embodiment 100 illustrated in 
FIG. 1, for example, and may be electrically coupled, for 
example, although claimed subject matter is not so limited. 
HoWever, in this embodiment, channel portion 128 and 
electrode portion 126 may be formed on a substrate (not 
shoWn). Dielectric portion 124 may be formed on at least a 
portion of electrode portion 126 and/or channel portion 128. 
Formed on at least a portion of dielectric portion 124 is gate 
portion 130, in this particular embodiment. 
[0017] Additionally, and as described in reference to FIG. 
1, although claimed subject matter is not limited to any 
particular material and/or combination of materials to form 
one or more of the layers and/or components illustrated in 
FIG. 2, in at least one embodiment, one or more of the 
component layers may comprise one or more of the afore 
mentioned materials. HoWever, similar to FIG. 1, it is 
Worthwhile to note that claimed subject matter is not limited 
in this respect, and one or more of the component layers may 
comprise any material or combination of materials suitable 
for use as one or more component layers, such as any 

material exhibiting properties suitable for application as one 
or more component layers in an electronic component. For 
example, one or more of the aforementioned temperature 
sensitive materials may be utiliZed, and this may result in the 
formation of a component, Wherein at least a portion of the 
component is formed by use of loW temperature processing, 
for example. In at least one embodiment, the component 
formed by use of loW temperature processing may exhibit 
particular characteristics, including mechanical ?exibility, 
for example. 
[0018] Formation of one or more layers of component 100 
of FIG. 1 and/or component 122 of FIG. 2 may comprise one 
or more processes, and/or numerous process operations, 
such as one or more loW temperature processes, but claimed 
subject matter is not limited to any particular method of 
formation of one or more layers and/or one or more elec 

trodes of components 100 and/or 122. HoWever, in at least 
one embodiment, one or more loW temperature processes 
may be utiliZed, including: one or more solution processes, 
including one or more ejection processes such as ink jet 
processes, thermal ink jet processes, contact printing pro 
cesses, spin coating, dip coating, spray coating, curtain 
coating and/or screen printing processes, and/or chemical 
bath deposition and/or successive ionic layer absorption 
reaction, as just a feW examples. Additionally, one or more 
vacuum deposition processes, including evaporation pro 
cesses, including thermal and electron-beam evaporation; 
atomic layer deposition (ALD); sputtering processes such as 
RF sputtering, DC sputtering, and reactive sputtering, 
Wherein the substrate may be unheated or maintained at a 
suitably loW temperature, may be utiliZed in at least one 
embodiment, but again, claimed subject matter is not so 
limited. Additionally, depending at least in part on the one or 
more materials utiliZed to form a device and/or the particular 
processes utiliZed, one or more post-deposition processes, 
Which may be referred to as post-processing, and may 
include one or more thermal, chemical and photochemical 
treatments, may be utiliZed in the formation process, such as 
one or more annealing processes and ultraviolet (UV) curing 
processes, for example, although, again, claimed subject 
matter is not so limited. Although claimed subject matter is 
not so limited, in one particular embodiment, an electronic 
component, such as component 100, may be formed by use 
of one or more processes that may reduce and/or eliminate 
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the use of one or more post-deposition processes, for 
example. In this embodiment, one or more evaporation 
and/or low power sputtering processes may be utilized, and 
this may result in a reduced and/or eliminated need for 
post-deposition processes such as thermal treatment, in at 
least one embodiment. 

[0019] The components illustrated in FIGS. 1 and/or 2 
may be formed by use of a computer controlled formation 
system (not shown), which may be capable of providing 
material, patterning and/or post-deposition processing to at 
least a portion of one or more portions of a component. A 
formation system used to form one or more of the illustrated 
components may, for example, comprise a deposition device 
(not shown), capable of disposing material on or over one or 
more layers. In at least one embodiment, a deposition device 
may comprise an ejection device, which may comprise a 
jetting device, and may be con?gured to apply material, such 
as conductive, nonconductive and/or dielectric material to 
locations on or over a component, such as to form one or 

more portions of component 100, for example. Additionally, 
a formation system may comprise a post-deposition pro 
cessing device, such as a UV device capable of generating 
UV energy, or a laser capable of generating a laser beam at 
a frequency in the electromagnetic spectrum and having 
suitable energy to provide intense localiZed or “spot” heat 
ing, for example (not shown), although this is just one 
example, and claimed subject matter is not limited in this 
respect. However, particular methods of formation of the 
components illustrated herein may be better understood 
when explained with reference to FIG. 3, below. 

[0020] Referring now to FIG. 3, one embodiment of a 
technique for forming a transistor having a dual layer gate 
dielectric, such as by use of one or more low temperature To 
processes is illustrated by a ?owchart, although, of course, 
claimed subject matter is not limited in scope in this respect. 
Such an embodiment may be employed to at least partially 
form an electronic device by use of one or more low 

temperature processes, wherein the electronic device com 
prises at least one component, and the at least one compo 
nent comprises a dual layer dielectric layer, as described 
below. The ?owchart illustrated in FIG. 3 may be used to 
form at least a portion of a component, such as component 
100 of FIG. 1 and/or component 122 of FIG. 2, for example, 
although claimed subject matter is not limited in this respect. 
Likewise, the order in which the blocks are presented does 
not necessarily limit claimed subject matter to any particular 
order. Additionally, intervening blocks not shown may be 
employed without departing from the scope of claimed 
subject matter. 

[0021] Flowchart 140 depicted in FIG. 3 may, in alterna 
tive embodiments, be at least partially implemented in a 
combination of hardware and software and/or ?rmware, 
such as the aforementioned computer controlled formation 
system, for example, and may comprise discrete and/or 
continual operations. In this embodiment, one or more 
materials may be disposed on or over at least a portion of a 
component, such as a partially formed component, such as 
to form one or more layers, such as one or more layers 

illustrated as part of component 100 of FIG. 1 and/or 
component 122 of FIG. 2, for example. In this embodiment, 
at block 142, a substrate may be prepared, which may 
include cleaning and/or processing of the surface of the 
substrate, for example. Source and drain electrodes may be 
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deposited and/or patterned at block 144. At block 146, a 
channel layer may be deposited and/or processed. At block 
148, one or more post-processes may be performed on one 
or more of the aforementioned component layers. At block 
150, one or more inorganic materials may be deposited, such 
as by a low temperature processes, for example. At block 
152, a portion of the one or more inorganic materials may be 
post-processed, such as by selectively removing at least a 
portion of the one or more inorganic materials, and/or 
altering at least a portion of the one or more inorganic 
materials, explained in more detail later. At block 154, one 
or more organic materials may be deposited, such as by a 
low temperature process, for example. At block 156, such as 
similar to block 152, a portion of the one or more organic 
materials may be post-processed, such as by selectively 
removing at least a portion of the one or more organic 
materials, and/or altering at least a portion of the one or more 
inorganic materials, explained in more detail later. At block 
158, a gate electrode layer may be deposited and/or pat 
terned. Although the order in which the blocks are presented 
in FIG. 3 may be utiliZed to form at least one embodiment 
of a top gate TFT, claimed subject matter is not so limited, 
and the order in which the blocks are presented may be 
altered such as to produce a bottom gate TFT, such as 
described previously. 

[0022] However, in this embodiment, at block 142, at least 
a portion of a substrate may be prepared, such as a substrate 
substantially comprising plastic and/or one or more organic 
substrate materials, such as polyimides (PI), including Kap 
ton®, polyethylene terephthalates (PET), polyethersulfones 
(PES), polyetherimides (PEI), polycarbonates (PC), poly 
ethylenenaphthalates (PEN), acrylics including polymethyl 
methacrylates (PMMA), and combinations thereof, one or 
more inorganic materials, including silicon, silicon dioxide, 
one or more types of glass, stainless steel, metal foils, 
including foils of aluminum and copper, for example, but 
claimed subject matter is not so limited. Additionally, in at 
least one embodiment, wherein a substrate material is sub 
stantially comprised of one or more metals, an insulator 
layer may be utiliZed in addition to the one or more metals 
to form the substrate, for example. In at least one embodi 
ment, preparing the substrate may comprise cleaning the 
substrate, such as by washing, for example, and/or may 
comprise depositing one or more materials on the substrate. 
Additionally, preparing the substrate may comprise process 
ing the surface of the substrate such that a desired surface 
roughness or surface ?nish may be obtained, to improve 
adhesion of subsequently deposited layers, and/or to reduce 
deleterious chemical interactions with subsequently depos 
ited layers, for example, although, of course, claimed subject 
matter is not so limited. Additionally, in at least one embodi 
ment, no substrate preparation may be performed, and 
selection of particular preparations of a substrate surface 
may depend at least in part on the particular material or 
combination of materials selected to form a substrate. In one 
particular example, a substrate, such as a substrate substan 
tially comprising polyimide may be prepared. In this 
example embodiment, an inorganic dielectric material, such 
as aluminum oxide, may be deposited on at least one surface 
of the substrate prior to the formation of one or more 
component layers, for example. This may result in a com 
ponent exhibiting particular properties, such as electrical 
properties, that may not be exhibited by a component having 
a substrate prepared in this manner, for example. 
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[0023] At block 144, source and drain electrodes may be 
deposited and/or patterned. This may comprise depositing 
one or more of the aforementioned materials by use of one 
or more of the aforementioned processes, such as by depos 
iting indium tin oxide by use of RF sputtering, for example. 
Additionally, the source and/or drain electrodes may be 
patterned. In this context, patterned may comprise selec 
tively altering and/or removing at least a portion of the 
deposited material, such as to form material having a par 
ticular shape and/or con?guration, for example. In at least 
one embodiment, patterning may be performed by etching, 
dissolving, lift-off, laser ablation, direct deposition pattem 
ing via inkj et, or other processes resulting in the removal of 
at least a portion of the source and/or drain electrodes, for 
example. HoWever, selection of particular patterning pro 
cesses of a source and/or drain electrode may depend at least 
in part on the particular material or combination of materials 
selected to form the source and/or drain electrode, for 
example. 
[0024] In this embodiment, at block 146, a channel layer 
may be deposited and/or patterned. The channel layer may 
be deposited on at least a portion of the source and/or drain 
electrodes and/or the substrate, for example, although 
numerous other con?gurations may exist, as explained later. 
HoWever, in this embodiment, a channel layer may be 
formed by use of one or more of the aforementioned 

processes and/or materials, such as by depositing Zinc 
indium oxide on at least a portion of the substrate and/or 
source and/or drain electrodes by use of one or more RF 
sputtering processes, for example. Additionally, the channel 
layer may be patterned. In at least one embodiment, pat 
terning may be performed by etching, dissolving, lift-off, 
laser ablation, direct deposition patterning via inkjet, or 
other processes resulting in the removal of at least a portion 
of the channel layer, for example. Alternatively, no pattem 
ing may be performed, and selection of particular patterning 
processes of a channel layer may depend at least in part on 
the particular material or combination of materials selected 
to form the channel layer, for example. At block 148, one or 
more post-processes may be performed on one or more of 
the materials deposited in one or more of the aforementioned 
processes, for example. For example, the substrate With 
source/drain electrodes and channel layer may be annealed, 
such as by use of a laser, a microWave source, and/or by use 
of an annealing oven or furnace, for example. HoWever, 
numerous other post-processes exist, and selection of a 
particular post process may depend at least in part on the 
particular processes and/or materials utiliZed to form one or 
more of the aforementioned layers, for example. Addition 
ally, no post processing may be performed, if, for example, 
the one or more materials deposited do not necessitate the 
use of one or more post processes, for example. 

[0025] In this embodiment, at block 150, one or more 
inorganic materials may be deposited and/ or processed, such 
as by depositing one or more inorganic materials on at least 
a portion of one or more of the layers formed in one or more 

of the aforementioned processes, including, for example, a 
substrate layer, a channel layer, and/or an electrode layer, as 
just a feW examples. As illustrated in FIG. 1, one or more 
inorganic dielectric materials may be deposited over at least 
a portion of a channel layer, substrate and/or one or more 
electrodes, such that dielectric layer 108 is formed. In this 
embodiment, layer 108 may comprise one or more inorganic 
materials, including AlOX, SiOX, SiNX, SiO N ZrOX, TaOX, xys 
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HfOX or combinations thereof, for example, although, of 
course, claimed subject matter is not limited in this respect. 
Additionally, deposition of one or more inorganic materials 
may comprise one or more loW temperature processes, such 
as one or vacuum deposition processes including sputtering 
processes, such as RF sputtering, DC sputtering, and reac 
tive sputtering; atomic layer deposition (ALD), and one or 
more evaporation processes, including thermal and electron 
beam evaporation, for example. Additionally, at block 152, 
at least a portion of the inorganic material(s) may be 
post-processed. Post-processing may comprise thermal 
annealing, such as by use of a laser, a microWave source, 
and/or by use of an annealing oven or furnace, for example. 
HoWever, numerous other post-processes exist, and selec 
tion of a particular post process may depend at least in part 
on the particular processes and/or materials utiliZed to form 
one or more of the aforementioned layers, for example. 
Additionally, no post processing may be performed, if, for 
example, the one or more materials deposited do not neces 
sitate the use of one or more post processes, for example. 

[0026] In this embodiment, at block 154, one or more 
organic materials may be deposited, such as by depositing 
one or more organic materials on at least a portion of one or 

more of the layers formed in one or more of the aforemen 
tioned processes, including, for example, a substrate layer, a 
channel layer, an electrode layer and/or a dielectric layer, 
such as an inorganic dielectric layer. As illustrated in FIG. 1, 
one or more organic dielectric materials may be deposited 
such that dielectric layer 110 is formed. In this embodiment, 
one or more organic materials, such as temperature sensitive 
materials, including UV curable acrylic monomer, acrylic 
polymer, UV curable monomer, thermal curable monomer, 
polymer solution, including melted polymer and oligomer 
solution, poly methyl methacrylate, poly vinylphenol, ben 
Zocyclobutene, one or more polyimides, and combinations 
thereof, as just a feW examples, although, of course, claimed 
subject matter is not limited in this respect. Additionally, 
deposition of one or more organic materials may comprise 
one or more loW temperature processes, such as one or more 

solution processes, including thermal ink jet (TIJ) processes, 
one or more spin coating processes, one or more contact 

printing processes, one or more dip coating and/or spray 
coating processes, screen printing processes, chemical bath 
deposition processes and/or successive ionic layer absorp 
tion and reaction processes, for example. Additionally, the 
one or more materials deposited may be in one or more 

forms, such as in a substantially liquid form, in a nanopar 
ticle suspension form, in an inorganic polymer sol-gel 
precursor form, including partially hydrolyZed/oligomeriZed 
metal alkoxides in an alcohol solution, and/or one or more 
types of oxide and/or precursor forms, such as metal alkox 
ides, metal salts, and/or partially polymerized metal alkox 
ides, as just a feW examples. Additionally, at block 156, at 
least a portion of the inorganic material(s) may be post 
processed. Post-processing may comprise thermal anneal 
ing, such as by use of a laser, a microWave source, and/ or by 
use of an annealing oven or furnace, for example. HoWever, 
numerous other post-processes exist, and selection of a 
particular post process may depend at least in part on the 
particular processes and/or materials utiliZed to form one or 
more of the aforementioned layers, for example. Addition 
ally, no post processing may be performed, if, for example, 
the one or more materials deposited do not necessitate the 
use of one or more post processes, for example. 
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[0027] In this embodiment, at block 158, one or more gate 
electrodes may be deposited and/or patterned. This may 
comprise depositing one or more of the aforementioned 
materials by use of one or more of the aforementioned 

processes, such as by depositing metals, including Al, Ag, 
In, Sn, Zn, Ti, Mo, Au, Pd, Pt, Cu, Ni, and combinations 
thereof, doped oxide semiconductors, such as n-type doped 
Zinc oxide, indium oxide, and tin oxide by use of one or 
more deposition processes, such as evaporation, sputtering, 
and one or more solution processes, and selection of par 
ticular deposition processes of a gate electrode may depend 
at least in part on the particular material or combination of 
materials selected to form the gate electrode, for example. 
Additionally, the gate electrode may be patterned, such as by 
selectively altering and/or removing at least a portion of the 
deposited material, such as to form material having a par 
ticular shape and/or con?guration, for example. In at least 
one embodiment, patterning may be performed by etching, 
dissolving, lift-off, laser ablation, direct deposition pattem 
ing via inkjet or other methods, and/or otherwise removing 
at least a portion of the gate electrode, for example. How 
ever, selection of particular patterning processes of a gate 
electrode may depend at least in part on the particular 
material or combination of materials selected to form the 
source and/or drain electrode, for example. 

[0028] As alluded to previously, formation of one or more 
material and/or component layers in the foregoing manner 
and/ or by use of one or more of the foregoing materials may 
result in the formation of an electronic component and/ or an 
electronic device having particular characteristics that may 
vary from a component not being formed in this manner 
and/or from this particular combination of materials. For 
example, a thin ?lm transistor may be formed in this manner, 
and may result in the formation of a thin ?lm transistor by 
use of one or more low temperature processes and/or mate 
rials, and may result in a TFT having desirable characteris 
tics, such as by having desirable mechanical properties 
including ?exibility, resistance to mechanical failure such as 
by delamination and/or cracking, lower cost, and may also 
have one or more electrical, physical and/or chemical prop 
erties, for example. 
[0029] It is, of course, now appreciated, based at least in 
part on the foregoing disclosure, that a combination of 
hardware and software and/or ?rmware may be produced 
capable of performing a variety of operations, including one 
or more of the foregoing operations, which may be imple 
mented in a system suitable for forming a transistor having 
a dual layer gate dielectric, as described previously. It will 
additionally be understood that, although particular embodi 
ments have just been described, claimed subject matter is not 
limited in scope to a particular embodiment or implemen 
tation. For example, a system capable of implementing one 
or more of the foregoing operations described in reference to 
FIG. 3 may comprise hardware, such as implemented to 
operate on a device or combination of devices as previously 
described, for example, whereas another embodiment may 
be in software and hardware, for example. Likewise, an 
embodiment of a system capable of implementing one or 
more of the abovementioned operations may be imple 
mented in ?rmware, or as any combination of hardware, 
software, and/or ?rmware, for example. Additionally, all or 
a portion of one embodiment may be implemented to 
operate at least partially in one device, such as an ejection 
device, a laser device, a display, a computing device, a set 
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top box, a cell phone, and/or a personal digital assistant 
(PDA), for example. Likewise, although claimed subject 
matter is not limited in scope in this respect, one embodi 
ment may comprise one or more articles, such as a storage 
medium or storage media. This storage media, such as, one 
or more CD-ROMs and/or disks, for example, may have 
stored thereon instructions, that when executed by a system, 
such as a computer system, computing platform, a set top 
box, a cell phone, and/or a personal digital assistant (PDA), 
and/or other system, for example, may result in an embodi 
ment of a method in accordance with claimed subject matter 
being executed, such as one of the embodiments previously 
described, for example. As one potential example, a com 
puting platform may include one or more processing units or 
processors, one or more input/output devices, such as a 
display, a keyboard and/or a mouse, and/or one or more 
memories, such as static random access memory, dynamic 
random access memory, ?ash memory, and/or a hard drive, 
although, again, claimed subject matter is not limited in 
scope to this example. 

[0030] In the preceding description, various aspects of 
claimed subject matter have been described. For purposes of 
explanation, speci?c numbers, systems and/or con?gura 
tions were set forth to provide a thorough understanding of 
claimed subject matter. However, it should be apparent to 
one skilled in the art having the bene?t of this disclosure that 
claimed subject matter may be practiced without the speci?c 
details. In other instances, well-known features were omitted 
and/or simpli?ed so as not to obscure claimed subject matter. 
While certain features have been illustrated and/ or described 
herein, many modi?cations, substitutions, changes and/or 
equivalents will now occur to those skilled in the art. It is, 
therefore, to be understood that the appended claims are 
intended to cover all such modi?cations and/or changes as 
fall within the true spirit of claimed subject matter. 

1-33. (canceled) 
34. An apparatus, comprising: 

at least one thin ?lm transistor (TFT) having: 

a substrate; 

a channel layer disposed over at least a portion of the 
substrate, wherein said channel layer comprises Zinc 
indium oxide, and wherein said channel layer com 
prises at least a ?rst surface and a substantially oppos 
ing second surface; 

a ?rst portion of a dielectric layer disposed adjacent to 
said ?rst surface of said channel layer, wherein said ?rst 
portion of a dielectric layer comprises aluminum oxide, 
and wherein said ?rst portion of a dielectric layer 
comprises at least a ?rst surface, disposed adjacent to 
said ?rst surface of said channel layer, and a substan 
tially opposing second surface; and 

a second portion of a dielectric layer disposed adjacent to 
said second surface of said ?rst portion of a dielectric 
layer, wherein said second portion of a dielectric layer 
comprises a UV curable monomer, and wherein said 
second portion of a dielectric layer comprises at least a 
?rst surface, disposed adjacent to said second surface 
of said ?rst portion of a dielectric layer, and a substan 
tially opposing second surface. 
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35. The apparatus of claim 34, and further comprising: 

a source and a drain electrode disposed adjacent to and 
electrically coupled With said channel layer, and 

a gate electrode disposed adjacent to and electrically 
coupled With said second surface of said second portion 
of a dielectric layer. 

36. The apparatus of claim 35, Wherein one or more of 
said source electrode, said drain electrode and/or said gate 
electrode substantially comprises indium tin oxide. 

37. The apparatus of claim 34, Wherein said TFT com 
prises a ?exible TFT. 

38. The apparatus of claim 34, Wherein said TFT is 
substantially transparent. 

39. The apparatus of claim 35, Wherein at least a portion 
of said source and drain electrodes, said channel layer, said 
?rst portion of a dielectric layer, said second portion of a 
dielectric layer and/or said gate electrode are formed by use 
of one or more loW temperature processes. 

40. The apparatus of claim 39, Wherein said one or more 
loW temperature processes are substantially performed 
Within a range of temperature less than approximately 300 
degrees Celsius. 

41. The apparatus of claim 39, Wherein one or more loW 
temperature processes include: vacuum deposition, includ 
ing RF sputtering, DC sputtering, reactive sputtering, atomic 
layer deposition (ALD), and evaporation; and one or more 
solution processes. 

42. The apparatus of claim 41, Wherein said solution 
processes comprise one or more of the folloWing processes: 
ejection, including thermal and pieZo ejection, contact print 
ing, screen printing, dip coating, spray coating, screen 
printing, chemical bath deposition, and successive ionic 
layer absorption and reaction. 

43. The apparatus of claim 34, Wherein said ?rst portion 
of a dielectric layer is disposed by use of one or more 
sputtering processes, including RF and DC sputtering. 

44. The apparatus of claim 34, Wherein said second 
portion of a dielectric layer is formed by use of one or more 
thermal ejection processes. 

45. The apparatus of claim 34, Wherein said channel layer 
substantially comprises Zinc indium oxide having a Zn:ln 
atomic ratio approximately Within the range of about 1:1 to 
about 1:8. 

46. The apparatus of claim 34, Wherein said channel layer 
substantially comprises Zinc indium oxide having a Zn:ln 
atomic ratio approximately Within the range of about 1:3 to 
about 1:5. 

47. The apparatus of claim 34, Wherein said substrate 
comprises one or more of: plastics and/or one or more 

organic substrate materials, including polyimides (Pl), poly 
ethylene terephthalates (PET), polyethersulfones (PES), 
polyetherimides (PEI), polycarbonates (PC), polyethyl 
enenaphthalates (PEN), acrylics including polymethyl 
methacrylates (PMMA), and combinations thereof, one or 
more inorganic materials, including silicon, silicon dioxide, 
one or more types of glass, stainless steel, metal foils, 
including foils of aluminum and copper, and combinations 
thereof. 

48. An apparatus, comprising: 

means for forming a thin ?lm transistor (TFT) having a 
substrate, at least one channel layer, a plurality of 
electrodes, and a dielectric layer having a ?rst portion 
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and a second portion, Wherein said channel layer sub 
stantially comprises Zinc indium oxide, at least a por 
tion of said electrodes substantially comprise indium 
tin oxide, said ?rst portion of a dielectric layer sub 
stantially comprises one or more oxides, and said 
second portion of a dielectric layer substantially com 
prises one or more UV curable monomers. 

49. The apparatus of claim 48, Wherein said means for 
forming a TFT comprises a means for forming a ?exible 
TFT. 

50. The apparatus of claim 48, Wherein at least a portion 
of said source and drain electrodes, said channel layer, said 
?rst portion of a dielectric layer, said second portion of a 
dielectric layer and/ or said gate electrode includes means for 
forming at a loW temperature. 

51. The apparatus of claim 50, Wherein said means for 
forming at a loW temperature is substantially performed 
Within a range of temperature less than approximately 300 
degrees Celsius. 

52. The apparatus of claim 51, Wherein said means for 
forming at a loW temperature include one or more of: 
vacuum deposition, including RF sputtering, DC sputtering, 
reactive sputtering, atomic layer deposition (ALD), and 
evaporation; and one or more means for solution processing. 

53. The apparatus of claim 52, Wherein said one or more 
means for solution processing comprise one or more of the 
folloWing: ejection, including thermal and pieZo ejection, 
contact printing, screen printing, dip coating, spray coating, 
screen printing, chemical bath deposition, and successive 
ionic layer absorption and reaction. 

54. The apparatus of claim 48, Wherein said ?rst portion 
of a dielectric layer is disposed by use of one or more 
sputtering processes, including RF and DC sputtering. 

55. The apparatus of claim 48, Wherein said second 
portion of a dielectric layer is formed by use of one or more 
thermal ejection processes. 

56. The apparatus of claim 48, Wherein said channel layer 
substantially comprises Zinc indium oxide having a Zn:ln 
atomic ratio approximately Within the range of about 1:1 to 
about 1:8. 

57. The apparatus of claim 48, Wherein said channel layer 
substantially comprises Zinc indium oxide having a Zn:ln 
atomic ratio approximately Within the range of about 1:3 to 
about 1:5. 

58. The apparatus of claim 48, Wherein said ?rst portion 
of a dielectric layer comprises one or more of: AlOX, SiOX, 
SiNX, SiOXNy, ZrOX, TaOX, HfOx and combinations thereof. 

59. The apparatus of claim 48, Wherein said substrate 
comprises one or more of the folloWing: plastics and/or one 
or more organic substrate materials, including polyimides 
(Pl), polyethylene terephthalates (PET), polyethersulfones 
(PES), polyetherimides (PEI), polycarbonates (PC), poly 
ethylenenaphthalates (PEN), acrylics including polymethyl 
methacrylates (PMMA), and combinations thereof, one or 
more inorganic materials, including silicon, silicon dioxide, 
one or more types of glass, stainless steel, metal foils, 
including foils of aluminum and copper, and combinations 
thereof. 

60. The apparatus of claim 59, Wherein said Wherein said 
means for forming a TFT comprises a means for forming a 
substantially transparent TFT. 

61-74. (canceled) 


