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PASSIVE - ON - GLASS ( POG ) DEVICE AND FIG . 5 is a flow chart of a particular illustrative aspect of 
METHOD a method of forming the electronic device of FIG . 1 ; 

FIG . 6 is a flow chart of a particular illustrative aspect of 
I . FIELD another method of forming the electronic device of FIG . 1 ; 

5 FIG . 7 is a flow chart of a particular illustrative aspect of 
The present disclosure is generally related to a passive another method of forming the electronic device of FIG . 1 ; 

on - glass ( POG ) device . FIG . 8 is a block diagram of an electronic device includ 
ing the electronic device of FIG . 1 ; and 

II . DESCRIPTION OF RELATED ART FIG . 9 is a data flow diagram of a particular illustrative 
10 aspect of a manufacturing process to manufacture electronic 

Radio - frequency ( RF ) filters may include an integrated devices that include the electronic device of FIG . 1 . 
passive device ( IPD ) , such as a passive - on - glass ( POG ) 
device ( e . g . , a capacitor and / or an inductor ) . A conventional V . DETAILED DESCRIPTION 
capacitor may be formed using a process that has 6 mask 
steps as part of an IPD fabrication process . Each mask used 15 Particular aspects of the present disclosure are described 
in the IPD fabrication process increases process cycle time , eases process cycle time below with reference to the drawings . In the description , 
complexity , and cost to form an IPD . common features are designated by common reference num 

bers . 
III . SUMMARY Referring to FIG . 1 , a first particular illustrative aspect of 

20 a device 100 ( e . g . , an electronic device ) that includes a 
In a particular aspect , a device includes a glass substrate passive device , e . g . , a passive - on - glass ( POG ) device , is 

and a capacitor . The capacitor includes a first metal structure shown . As illustrated in FIG . 1 , the device 100 is shown as 
including a first electrode , a dielectric structure , and a via a cross - sectional view . The device 100 may include a glass 
structure including a second electrode . The first metal struc - substrate 102 . The passive device may be formed on , in , or 
ture is separated from the via structure by the dielectric 25 through the glass substrate 102 . As used herein , “ on ” may 
structure . include being in direct contact with and / or being above . The 

In another particular aspect , a method includes forming a passive device may include an integrated electrical compo 
first metal structure of a passive device and depositing a first nent ( e . g . , not merely a wire ) . For example , the passive 
dielectric material on a glass substrate . The method further device may include a capacitor 104 , such as a metal 
includes planarizing the first dielectric material to form a 30 insulator - metal ( MIM ) capacitor , an inductor 106 , or both . 
first dielectric layer and creating a cavity in the first dielec - The capacitor 104 may be coupled to the inductor 106 , and 
tric layer to expose a surface of a dielectric structure of the the device 100 may be configured to operate as a radio 
passive device . The dielectric structure is positioned on the frequency ( RF ) resonator or filter . The device 100 ( e . g . , the 
first metal structure . The method also includes forming a passive device ) may be included in a wafer ( not shown ) that 
second metal structure of the passive device on the dielectric 35 includes multiple passive devices . 
structure . Although the device 100 is illustrated as including the 

In another particular aspect , a method includes forming a capacitor 104 and the inductor 106 , in other implementa 
first metal structure of a first passive device and a second tions , the device 100 may include the capacitor 104 or the 
metal structure of a second passive device . The method inductor 106 . For example , in some implementations , the 
further includes depositing a first dielectric material on a 40 device 100 may include the capacitor 104 and not the 
glass substrate . The method also includes planarizing the inductor 106 . 
first dielectric material to form a first dielectric layer . The The device 100 may include a first dielectric layer 110 
method includes creating a first cavity in the first dielectric ( e . g . , a first inter - layer dielectric ( ILD ) ) and a second 
layer to expose a first surface of a dielectric structure of the dielectric layer 112 . A dielectric material of the first dielec 
first passive device and a second cavity to expose a second 45 tric layer 110 and / or the second dielectric layer 112 may 
surface of the second metal structure . The dielectric struc - include polyimide ( PI ) , benzocyclobuten ( BCB ) , polyben 
ture is positioned on the first metal structure . The method zoxazole ( PBO ) , an acrylic , an epoxy , and / or other materi 
also includes forming a third metal structure of the first als , as illustrative , non - limiting examples . As an illustrative , 
passive device on the dielectric structure and a fourth metal non - limiting example , the second dielectric layer 112 may 
structure of the second passive device on the second metal 50 be a PI layer . In some implementations , the first dielectric 
structure . layer 110 and the second dielectric layer 112 may include 

Other aspects , advantages , and features of the present different materials . In other implementations , the first dielec 
disclosure will become apparent after review of the entire tric layer 110 and the second dielectric layer 112 may 
application , including the following sections : Brief Descrip - include the same material . 
tion of the Drawings , Detailed Description , and the Claims . 55 The device 100 may include a M1 layer ( e . g . , a metal 1 

layer ) and a M2 layer ( e . g . , a metal 2 layer ) . The M1 layer 
IV . BRIEF DESCRIPTION OF THE DRAWINGS may be associated with first metal structures 120 , 124 , 126 . 

The M2 layer may be associated with second metal struc 
FIG . 1 is a cross - section view of a device structure of a tures 150 , 152 , 154 , 156 , 158 . Metal structures may include 

particular illustrative aspect of an electronic device having a 60 metal islands or metal lines , as an illustrative , non - limiting 
passive device ; example . 

FIG . 2 is a cross - section view of a particular illustrative The capacitor 104 may include metal structures , such as 
example of a capacitor of the electronic device of FIG . 1 ; the first metal structure 120 and the second metal structure 

FIGS . 3A - 3F are diagrams of an illustrative example of a 150 . In some implementations , a first portion 132 of the 
process flow of fabricating the electronic device of FIG . 1 ; 65 second metal structure 150 may be correspond to a via 

FIGS . 4A - 4E are diagrams of an illustrative example of a structure , such as a V1 ( e . g . , a via 1 layer of the device 100 . 
process flow of fabricating the electronic device of FIG . 1 ; The capacitor 104 further includes a dielectric structure 140 
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( e . g . , a dielectric layer ) . The capacitor 104 may include a the first metal structures 124 , 126 may include the same 
first electrode and a second electrode separated by an material . As another example , a second seed layer may be 
insulator , such as the dielectric structure 140 . The first positioned below each of the second metal structures 152 , 
electrode , such as a bottom electrode , may include or 154 , 156 . For example , the second seed layer may be 
correspond to the first metal structure 120 . The second 5 positioned between the second metal structure 152 and the 
electrode , such as a top electrode , may include or correspond first dielectric layer 110 and / or the first metal structure 124 . 
to the second metal structure 150 . For example , the second As another example , the second seed layer may be posi 
electrode may correspond to the first portion 132 of the tioned between each of the second metal structures 154 , 156 
second metal structure 150 . Although the first portion 132 is and the first dielectric layer 110 . The second seed layer may 
illustrated as being part of the second metal structure 150 , in 10 include copper ( Cu ) , titanium ( Ti ) , tungsten ( W ) , or a 
other implementations , the first portion 132 may be a via combination thereof , as illustrative , non - limiting examples . 
structure that is distinct from the second metal structure 150 . The capacitor 104 and / or the inductor 106 may be coupled 

Each of the first metal structure 120 and the second metal to the second metal structure 158 . The second metal struc 
structure 150 may include a conductive material , such as ture 158 may be associated with an input terminal or an 
copper ( Cu ) , aluminum ( Al ) , and / or aluminum - copper 15 output terminal . For example , an end of the second metal 
( AlCu ) , as illustrative , non - limiting examples . In some structure 158 may be configured as a connection pad and / or 
implementations , the first metal structure 120 and the second may be coupled to a connection pad . The second metal 
metal structure 150 may include different conductive mate structure 158 may be coupled to a ball 108 ( e . g . , a solder 
rials . In other implementations , the first metal structure 120 ball ) , such as a wafer level chip scale packaging ( WLCSP ) 
and the second metal structure 150 include the same con - 20 ball . The ball 108 may be configured to couple the device 
ductive material . In a particular implementation , the con - 100 to another device or structure , such as a chip . Although 
ductive material of the first metal structure 120 and the the device 100 is illustrated as including the ball 108 , in 
second metal structure 150 is copper ( Cu ) . other implementations , the device 100 may not include the 

The dielectric structure 140 may include one or more ball 108 . 
dielectric materials . For example , the dielectric structure 140 25 During operation of the device 100 , one or more electrical 
may include tantalum pentoxide ( Ta , 0 ) , silicon nitride charges ( e . g . , charges provided in response to an alternating 
( SiN , ) , silicon dioxide ( SiO , ) , silicon oxynitride ( SiO N . , ) , current ( AC ) voltage or a direct current ( DC ) voltage from 
and / or aluminum oxide ( e . g . , A10 , and / or A1203 ) , as illus a signal / power source ) may be applied to the device 100 via 
trative , non - limiting examples . the second metal structure 158 . For example , a charge may 

In some implementations , the capacitor 104 may include 30 be associated with a radio frequency ( RF ) signal to be 
one or more seed layers ( not shown ) . For example , a first filtered . The charge may be applied to the capacitor 104 
seed layer may be positioned between the glass substrate and / or the inductor 106 . For example , the capacitor 104 and 
102 and the first metal structure 120 . The first seed layer may the inductor 106 may be configured as an RF filter . The 
include copper ( Cu ) , titanium ( Ti ) , tungsten ( W ) , or a capacitor 104 and / or the inductor 106 may provide an output 
combination thereof , as illustrative , non - limiting examples . 35 via a metal structure ( not shown ) of the device 100 . 
In some implementations , the first seed layer and the first In some implementations , a first metal height ( hl ) , such as 
metal structure 120 may include the same material . As a M1 layer height , of one or more of the first metal structures 
another example , a second seed layer may be positioned 120 , 124 , 126 may be greater than or equal to three microm 
between the dielectric structure 140 and the second metal e ters ( um ) . In some implementations , the first metal height 
structure 150 , as described further with reference to FIG . 2 . 40 ( h1 ) may be greater than or equal to five micrometers . In 
The second seed layer may include copper ( Cu ) , titanium other implementations , the first metal height ( hl ) may be 
( Ti ) , tungsten ( W ) , or a combination thereof , as illustrative , greater than or equal to ten micrometers . By having the first 
non - limiting examples . metal height ( hl ) that is greater than or equal to three 

The inductor 106 may include metal structures , such as micrometers , the first metal structure 120 of the capacitor 
the first metal structures 124 , 126 and second metal struc - 45 104 may have a reduced resistance as compared to a 
tures 152 , 154 , 156 . One or more metal structures of the capacitor having a bottom electrode of aluminum - copper 
inductor 106 may include a conductive material , such as ( AlCu ) that is less than three micrometers thick formed on 
copper ( Cu ) , as an illustrative , non - limiting example . The a glass substrate . By having a reduced resistance , a perfor 
first metal structures 124 , 126 may include correspond to an mance of the capacitor 104 may be improved as compared 
underpass of the inductor 106 and the second metal struc - 50 to a conventional capacitor with a bottom electrode height of 
tures 152 , 154 , 156 may include or correspond to a winding less than three micrometers . Additionally , the first metal 
of the inductor 106 . In some implementations , the inductor height ( hl ) and / or the first metal structures being copper 
106 may be a spiral inductor . ( Cu ) may enable the first metal structures 124 , 126 to be 

In some implementations , a portion 134 of the second used as an underpass of the inductor 106 . 
metal structure 152 may correspond to a via structure , such 55 In some implementations , a second metal height ( h2 ) of 
as a Vi ( e . g . , a via 1 layer ) of the device 100 . Although the the second metal structure 152 may be greater than or equal 
portion 134 is illustrated as being part of the second metal to ten micrometers . In some implementations , the second 
structure 152 , in other implementations , the portion 134 may metal height ( h2 ) may be greater than or equal to fifteen 
be a via structure that is distinct from the second metal micrometers . In some implementations , the second metal 
structure 152 . 60 height ( h2 ) may be greater than or equal to twenty microm 

In some implementations , the inductor 106 may include eters . In other implementations , the second metal height ( h2 ) 
one or more seed layers ( not shown ) . For example , a first may be greater than or equal to thirty micrometers . Addi 
seed layer may be positioned between the glass substrate tionally or alternatively , a third metal height ( h3 ) ( e . g . , 
102 and each of the first metal structures 124 , 126 . The first corresponding to a M2 layer height ) of a top surface of one 
seed layer may include titanium ( Ti ) , copper ( Cu ) , tungsten 65 or more of the second metal structures 150 - 158 relative to a 
( W ) , or a combination thereof , as illustrative , non - limiting surface of the first dielectric layer 110 may be greater than 
examples . In some implementations , the first seed layer and or equal to ten micrometers . In some implementations , the 
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third metal height ( h3 ) may be greater than or equal to fifteen second metal structure 150 ) . In this implementation , the 
micrometers . In some implementations , the third metal capacitor 104 may include the seed layer 242 . 
height ( h3 ) may be greater than or equal to twenty microm Each of the first metal structure 120 and the second metal 
eters . In other implementations , the third metal height ( h3 ) structure 150 ( e . g . , the first portion 132 and / or the second 
may be greater than or equal to thirty micrometers . The 5 portion 288 ) may include a conductive material , such as 
second metal structures 150 - 158 may be formed as single copper ( Cu ) , as an illustrative , non - limiting example . The 
structures ( e . g . , not multiple structures stacked one on top of dielectric structure 140 may include tantalum pentoxide 
the other ) , which may enable a single dielectric layer ( e . g . , ( Ta , 03 ) , silicon nitride ( SiN ) , silicon dioxide ( SiO2 ) , silicon 
the second dielectric layer 112 ) to be deposited to insulate oxynitride ( SION ) , aluminum oxide ( A1 , 02 ) , or a combina 
the second metal structures 150 - 158 . The single dielectric 10 tion thereof . The seed layer 242 may be formed on the 
layer ( e . g . , the second dielectric layer 112 ) may reduce dielectric structure 140 . The seed layer 242 may include 
effects of wafer warpage during manufacturing of the pas copper ( Cu ) , titanium ( Ti ) , tungsten ( W ) , or a combination 
sive device . thereof , as illustrative , non - limiting examples . Although the 
One or more passive devices included in the device 100 seed layer 242 is illustrated as a single layer , in other 

may have improved performance as compared to conven - 15 implementations , the seed layer 242 may include multiple 
tional passive devices . For example , the capacitor 104 may layers . For example , the seed layer 242 may include a first 
have a higher ( e . g . , quality factor ) than a conventional seed layer formed on the dielectric structure 140 and a 
capacitor . To illustrate , the capacitor 104 may have a higher second seed layer formed on the first seed layer . The second 

resulting from a reduced resistance of the first metal metal structure 150 ( e . g . , the first portion 132 ) may be 
structure 120 due to a thickness ( e . g . , a height ) of the first 20 formed on the second seed layer . In some implementations , 
metal structure as compared to the conventional capacitor the first seed layer may include titanium ( Ti ) , copper ( Cu ) , 
As another example , the conventional capacitor may use a tungsten ( W ) , or titanium tungsten ( T1W ) , as illustrative , 
metal structure ( e . g . , a metal 2 ( M2 ) layer ) as the top non - limiting examples . The second seed layer may include 
electrode . A performance of the conventional capacitor may copper ( Cu ) , as an illustrative , non - limiting example . 
be limited by a contact area between a metal structure ( e . g . , 25 In some implementations , the first metal structure 120 
the metal 2 ( M2 ) layer ) and a via structure ( e . g . , a via 2 ( V2 ) may correspond to a M1 layer ( e . g . , a metal 1 layer ) of the 
layer that couples the M2 layer to a metal 3 ( M3 ) layer device 200 . The first portion 132 ( e . g . , the via structure ) of 
structure , such as a redistribution layer ( RDL ) structure ) . By the second metal structure 150 may correspond to a V1 layer 
using the first portion 132 of the capacitor 104 as the top ( e . g . , a via 1 layer ) of the device 200 . The second portion 
electrode , the first portion 132 ( e . g . , the via structure ) may 30 288 ( e . g . , the RDL structure ) of the second metal structure 
have a larger cross - sectional area ( e . g . , diameter ) and a 150 may correspond to a M2 layer ( e . g . , a metal 2 layer ) of 
reduced resistance as compared to the via structure of the the device 200 . The first portion 132 ( e . g . , the via structure ) 
conventional capacitor , which may result in higher Q of the may be formed on the seed layer 242 . The first portion 132 
capacitor 104 as compared to the conventional capacitor . ( e . g . , the via structure , such as the V1 layer ) may be coupled , 
Additionally , device 100 may be formed using a reduced 35 such as physically coupled , to the second portion 288 ( e . g . , 
mask count as compared to conventional methods of form - the M2 layer ) . Additionally , the first portion 132 ( e . g . , the 
ing POG devices , as described further herein , which may via structure , such as the V1 layer ) may be positioned 
reduce a cost of manufacturing and may reduce a manufac between the first metal structure 120 ( e . g . , the M1 layer ) and 
turing cycle time . the second portion 288 ( e . g . , the M2 layer ) . The first portion 

Referring to FIG . 2 , an illustrative example of a device 40 132 ( e . g . , the via structure , such as the V1 layer ) may be 
200 ( e . g . , an electronic device ) that includes a passive separated from the first metal structure 120 ( e . g . , the M1 
device , e . g . , a passive - on - glass ( POG ) device , is shown . The layer ) by the dielectric structure 140 . In a particular imple 
device 200 is shown as a cross - sectional view . For example , mentations , the capacitor 104 includes a single seed layer , 
the device 200 may include the capacitor 104 , such as a such as the seed layer 242 positioned between dielectric 
metal - insulator - metal ( MIM ) capacitor , formed on the glass 45 structure 140 and the second metal structure 150 ( e . g . , the 
substrate 102 . first portion 132 and the second portion 288 ) . 

The capacitor 104 may include the first metal structure The capacitor 104 may include a first electrode and a 
120 , the dielectric structure 140 , a seed layer 242 , and the second electrode separated by a dielectric structure ( D1 ) , 
second metal structure 150 . The dielectric structure 140 may such as the dielectric structure 140 . For example , the first 
be positioned between the first metal structure 120 and the 50 metal structure 120 may correspond to the first electrode and 
second metal structure 150 . The seed layer 242 may be the first portion 132 ( e . g . , the via structure ) may correspond 
positioned between the dielectric structure 140 and the to the second electrode . In some implementations , the sec 
second metal structure 150 . In the orientation illustrated in ond electrode may include or correspond to the first portion 
FIG . 2 , a top surface 290 of the second metal structure 150 132 and the seed layer 242 . 
is above a surface ( e . g . , a surface 292 ) , such as a planarized 55 The capacitor 104 may include an improved RF perfor 
surface , of the first dielectric layer 110 . In some implemen - mance ( e . g . , a capacitor Q - factor of a capacitor ) as compared 
tations , the second metal structure 150 may include the first to a conventional passive device . Additionally , the capacitor 
portion 132 and a second portion 288 . The first portion 132 104 may be formed using a reduced mask count as compared 
may correspond to a via structure , and the second portion to a conventional capacitor , as described further with refer 
288 may correspond to a redistribution layer ( RDL ) struc - 60 ence to FIGS . 3A - 3F , 4A - 4E , and 5 . Accordingly , the 
ture . Although the first portion 132 ( e . g . , the via structure ) capacitor 104 may have a reduced manufacturing cycle type 
and the second portion 288 are both illustrated as part of the and a reduced cost as compared to the conventional capaci 
second metal structure 150 , in other implementations , the tor . 
first portion 132 and the second portion 288 may be distinct FIGS . 3A - 3F illustrate examples of stages of a first 
structures . In a particular implementation , the capacitor 104 65 fabrication process that may be used to fabricate a device . 
includes the first metal structure 120 , the dielectric structure The stages of the first fabrication process are shown as 
140 , and the via structure ( e . g . , the first portion 132 of the cross - sectional views of formation of the device . The device 
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may include the device 100 of FIG . 1 or the device 200 of dielectric material 321 may be associated with ( e . g . , pat 
FIG . 1 . The device may include a passive device , such as a terned to form ) the first dielectric layer 110 , as described 
capacitor or an inductor . The capacitor and the inductor may with reference to FIG . 3C . 
include the capacitor 104 or the inductor 106 of FIG . 1 , Referring to FIG . 3D , a fourth stage of the first fabrication 
respectively . 5 process is depicted and generally designated 330 . FIG . 3D 

Referring to FIG . 3A , a first stage of the first fabrication shows the device after formation of one or more cavities 
process is depicted and generally designated 300 . FIG . 3A ( V1 ) in the dielectric material 321 . For example , a third 
shows the glass substrate 102 and the first metal structures photoresist may be applied and patterned ( using a third 
120 , 124 , 126 . The first metal structures 120 , 124 , 126 may mask ) to be used to etch the dielectric material 321 and used 
be formed using a first mask . For example , the first metal 10 to form the one or more cavities ( V1 ) . Formation of the one 
structures 120 , 124 , 126 may be formed by depositing a seed or more cavities ( V1 ) may form the first dielectric layer 110 . 
layer ( e . g . , a titanium ( Ti ) layer , a copper ( Cu ) layer , or a The one or more cavities ( V1 ) may include a first cavity 341 
layer that includes a combination of titanium ( Ti ) and copper and a second cavity 342 . Formation of the first cavity 341 
( Cu ) ) on the glass substrate 102 , spin - coating a photoresist may expose a portion of a surface of the dielectric structure 
( e . g . , a negative photoresist ) on the seed layer , and creating 15 140 , and formation of the second cavity 342 may expose a 
cavities in the photoresist using a first mask to expose portion of a surface of the first metal structure 124 . The first 
portions of the seed layer . The seed layer may be deposited cavity 341 may be associated with ( e . g . , define ) a surface 
by atomic layer deposition ( ALD ) , chemical vapor deposi - area of an electrode , such as a top electrode , of the passive 
tion ( CVD ) , physical vapor deposition ( PVD ) , sputtering , device ( e . g . , the capacitor ) . For example , a surface area of 
evaporation , or a combination thereof . The seed layer may 20 the dielectric structure 140 exposed by the first cavity 341 
be configured to enable and / or enhance a plating process , may correspond to a surface area ( e . g . , a capacitive area ) of 
such as electroplating process . Metal , such as copper ( Cu ) , the electrode that is formed on the dielectric structure 140 as 
may be deposited in the cavities . For example , an electro described further herein . 
plating process may be used to deposit a particular thickness Referring to FIG . 3E , a fifth stage of the first fabrication 
of the metal . After the metal is deposited , the photoresist 25 process is depicted and generally designated 340 . FIG . 3E 
may be removed and a selective etch may be performed to shows the device after formation of the second metal struc 
remove one or more portions of the seed layer . Removing ture 150 - 158 . For example , the second metal structure 
the photoresist and the one or more portions of the seed layer 150 - 158 may have been formed using a fourth photoresist . 
may form the first metal structures 120 , 124 , 126 and may Prior to forming the second metal structure 150 - 158 , the 
expose a surface of the glass substrate 102 . The first metal 30 fourth photoresist may be deposited on the first dielectric 
structures 120 , 124 , 126 may include the metal and the seed layer 110 and patterned ( using a fourth mask ) to form one or 
layer . more cavities in the fourth photoresist . An electroplating 

Referring to FIG . 3B , a second stage of the first fabrica process may be performed to form the second metal struc 
tion process is depicted and generally designated 310 . In ture 150 - 158 in the one or more cavities . After forming the 
FIG . 3B , the dielectric structure 140 has been formed one the 35 second metal structure 150 - 158 , the photoresist may be 
on the first metal structure 120 . The dielectric structure 140 removed to leave the second metal structure 150 - 158 as 
may include a dielectric material , such as tantalum pentox - illustrated in FIG . 3E . 
ide ( Ta203 ) , silicon nitride ( SiN , ) , silicon dioxide ( SiO2 ) , Referring to FIG . 3F , a sixth stage of the first fabrication 
silicon oxynitride ( Si , ON , ) , and / or aluminum oxide ( e . g . , process is depicted and generally designated 350 . In FIG . 3F , 
AlO and / or A1 , 0z ) , as illustrative , non - limiting examples . 40 the second dielectric layer 112 has been formed and a cavity 
For example , the dielectric material may be deposited using ( VP ) has been created which exposes a portion of the second 
chemical vapor deposition ( CVD ) . In some implementa metal structure 158 . For example , a fifth photoresist may be 
tions , the CVD may include a plasma enhanced CVD applied to a material of the second dielectric layer 112 . The 
( PECVD ) . As another example , anodization may be used to fifth photoresist may be patterned ( using to a fifth mask ) to 
grow the dielectric material , such as when the dielectric 45 enable an etch to be performed to form the cavity ( VP ) . 
material includes tantalum pentoxide ( Ta , 0 ) . A second Referring to FIG . 1 , the ball 108 may be formed in the cavity 
photoresist may be applied and patterned ( using a second ( VP ) . The device of FIG . 3F includes the capacitor 104 and 
mask ) to enable the dielectric material to be etched to form the inductor 106 . 
the dielectric structure 140 . Although the dielectric structure FIGS . 4A - 4E illustrate examples of stages of a second 
140 is illustrated as being a single layer of dielectric mate - 50 fabrication process that may be used to fabricate a device . 
rial , in other implementations , the dielectric structure 140 The stages of the second fabrication process are shown as 
may include multiple layers of one or more dielectric cross - sectional views of formation of the device . The device 
materials . may include the device 100 of FIG . 1 or the device 200 of 

Referring to FIG . 3C , a third stage of the first fabrication FIG . 1 . The device may include a passive device , such as a 
process is depicted and generally designated 320 . In FIG . 55 capacitor or an inductor . The capacitor and the inductor may 
3C , a dielectric material 321 ( e . g . , a first inter layer dielectric include the capacitor 104 or the inductor 106 of FIG . 1 , 
material ) has been deposited on the glass substrate , the first respectively . 
metal structures 120 , 124 , 126 , and the dielectric structure Referring to FIG . 4A , a first stage of the second fabrica 
140 . The dielectric material 321 may include polyimide ( PI ) , tion process is depicted and generally designated 400 . FIG . 
benzocyclobuten ( BCB ) , polybenzoxazole ( PBO ) , an 60 4A shows the device after formation of one or more cavities 
acrylic , and / or other materials , as illustrative , non - limiting ( V1 ) to form the first dielectric layer 110 . The one or more 
examples . In some implementations , the dielectric material cavities ( V1 ) may include the first cavity 341 and the second 
321 may be deposited and planarized , such as planarized cavity 342 . Formation of the first cavity 341 may expose a 
using a chemical mechanical planarization ( CMP ) process . portion of a surface of the dielectric structure 140 and 
In other implementations , the dielectric material 321 may be 65 formation of the second cavity 342 may expose a portion of 
deposited using spin - coating and a surface of the dielectric a surface of the first metal structure 124 . The first stage 400 
material 321 may be planar and / or substantially planar . The may be the same as the fourth stage 330 of FIG . 3D . 
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Referring to FIG . 4B , a second stage of the second the first patterned phot resist may be removed to leave the 
fabrication process is depicted and generally designated 410 . first metal structures 120 , 124 , 126 . 
In FIG . 4B , a seed material 412 has been formed on first The method 500 may further include using a second mask 
dielectric laver 110 , the dielectric structure 140 , and the first to form a dielectric structure ( D1 ) , at 504 . The dielectric 
metal structure 124 . The seed material 412 may include 5 structure ( D1 ) may include or correspond to the dielectric 
copper ( Cu ) , titanium ( Ti ) , tungsten ( W ) , or a combination structure 140 of FIG . 1 . For example , a second patterned 
thereof , as illustrative , non - limiting examples . The seed photoresist may be formed using the second mask and may 
material 412 may be deposited as a single layer , such as a enable etching a dielectric material associated with the 
layer of titanium ( Ti ) . Alternatively , the seed material 412 dielectric structure 140 . For example , the dielectric material 
may be deposited as multiple layers , such as a layer of f 10 may include tantalum pentoxide ( Ta203 ) , silicon nitride 

( SiN , ) , silicon dioxide ( SiO , ) , silicon oxynitride ( Si , ON , ) , titanium ( Ti ) and a layer of copper ( Cu ) . and / or aluminum oxide ( e . g . , A10 , and / or Al2O3 ) , as illus Referring to FIG . 4C , a third stage of the second fabri trative , non - limiting examples . cation process is depicted and generally designated 430 . In The method 500 may include using a third mask to form 
FIG . 4C , a photoresist 432 has been deposited on the first 15 a V1 cavity , at 506 . For example , a third photoresist may be 
dielectric layer 110 and one or more second cavities have deposited on the dielectric material 321 of FIG . 3C . The 
been created in and / or through the photoresist 432 . For third photoresist may be patterned ( using the third mask ) to 
example , a photoresist material may have been deposited form a third patterned photoresist . An etch process may be 
and selectively exposed ( using a mask ) to form a pattern of performed after formation of the third patterned photoresist . 
the one or more second cavities . The one or more second 20 The third patterned photoresist may enable the etch process 
cavities may include a third cavity 431 and a fourth cavity to form the one or more cavities ( V1 ) , such as the first cavity 
433 . Formation of the third cavity 431 may expose a portion 341 and / or the second cavity 342 of FIGS . 3D and 4A . 
of the seed material 412 on the dielectric structure 140 and The method 500 may include using a fourth mask to form 
a portion of the first cavity 341 ( V1 ) . Formation of the fourth a M2 structure , at 508 . Referring to FIG . 4C , a fourth 
cavity 433 may expose another portion of the seed material 25 photoresist may be deposited on the first dielectric layer 110 
412 on the first metal structure 124 and a portion of the after the one or more cavities ( V1 ) are formed . For example , 
second cavity 342 ( V1 ) . the fourth photoresist may be deposited on the seed material 

Referring to FIG . 4D , a fourth stage of the second 412 of FIGS . 4B - 4D . The fourth photoresist may be pat 
fabrication process is depicted and generally designated 440 . terned ( using the fourth mask ) to form a fourth patterned 
In FIG . 4D , the second metal structure 150 - 158 have been 30 photoresist associated with one or more cavities in and / or 
formed in the one or more second cavities of the photoresist through the photoresist 432 . The one or more cavities may 
432 . The second metal structures 150 - 158 may include a expose portions of the seed material 412 at least on the first 
metal , such as copper ( Cu ) . To form the second metal metal structures 120 , 124 . The M2 structure may be formed 
structures 150 - 158 , an electroplating process may be used to in a particular cavity of the one or more cavities . The M2 
deposit a particular thickness of the metal . The second metal 35 structure may include one of the second metal structures 
structures 150 - 158 have been formed on the seed material 150 - 158 of FIGS . 3E , 3F , 4D , 4E . 
412 . The method 500 may include using a fifth mask to form 

Referring to FIG . 4E , a fifth stage of the second fabrica - a VP cavity in a second dielectric material , at 510 . The VP 
tion process is depicted and generally designated 450 . In cavity may expose a portion of a metal structure , such as the 
FIG . 4E , the photoresist 432 has been removed and a 40 M2 structure . Alternatively , the VP cavity may expose a 
selective etch has been performed to remove one or more portion of another structure corresponding to an M2 layer . 
portions of the seed material 412 . Removal of the one or Referring to FIG . 3F , a fifth photoresist may be formed on 
more portions of the seed material 412 may form seed layers a dielectric material associated with the second dielectric 
242 , 452 , 454 , 456 , 458 . Removal of the one or more layer 112 . The fifth photoresist may be patterned using the 
portions of the seed material 412 may also expose a portion 45 fifth mask and an etch process may be performed using the 
of the surface of the first dielectric layer 110 . After removal fifth patterned photoresist . The VP cavity may include the 
of the photoresist 432 and the one or more portions of the passivation layer cavity ( VP ) through the second dielectric 
seed material 412 , a second dielectric material correspond layer 112 to expose a portion of one of the second metal 
ing to the second dielectric layer 112 of FIG . 1 may be structures 150 - 158 . 
deposited . 50 The method 600 may be used to form a passive device that 

Referring to FIG . 5 , a process flow diagram of an illus - includes an improved RF performance ( e . g . , a capacitor 
trative aspect of a method of forming a device is depicted Q - factor of a capacitor ) as compared to a conventional 
and generally designated 500 . The device may include the passive device . Additionally , the method 500 may have a 
device 100 of FIG . 1 , the device 200 of FIG . 2 , a device reduced mask count as compared to a conventional method 
formed according to the process shown in FIGS . 3A - 3F , or 55 of forming a passive device , which may reduce a cost of 
a device formed according to the process show in FIGS . manufacturing and may reduce a manufacturing cycle time . 
4A - 4E . The device may include a passive device , such as a For example , the conventional method may use additional 
capacitor ( e . g . , the capacitor 104 of FIG . 1 ) and / or an masks to form additional metal structures of the passive 
inductor ( e . g . , the inductor 106 of FIG . 1 ) . device . To illustrate , the conventional method may use six or 

The method 500 may include using a first mask to form 60 more masks while the method 500 uses five masks . 
a M1 structure , at 502 . For example , a first patterned Referring to FIG . 6 , a process flow diagram of an illus 
photoresist may be formed using the first mask to enable trative aspect of a method of forming a device is depicted 
forming the first metal structures 120 , 124 , 126 of FIG . 3A . and generally designated 600 . The device , such as a passive 
For example , the first mask may be applied to a first on - glass ( POG ) device , may include the device 100 of FIG . 
photoresist to enable selective exposure of the first photo - 65 1 , the device 200 of FIG . 2 , the device formed according to 
resist to form a pattern of cavities in the photoresist . Metal the process shown in FIGS . 3A - 3F , or the device formed 
may be deposited ( e . g . , electroplated ) into the cavities and according to the process shown in FIGS . 4A - 4E . 
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The method 600 may include using forming a first metal device that includes the passive device . The portion of the 
structure of a passive device , at 602 . For example , the first second metal structure may correspond to a V1 layer of the 
metal structure may include or correspond to the first metal device , and a second portion ( e . g . , the second portion 288 ) 
structure 120 of FIG . 1 . The first metal structure is formed of the second metal structure may correspond to a M2 layer 
on a surface of the glass substrate , such as the glass substrate 5 of the device . 
102 of FIG . 1 . The passive device may include a capacitor The method 600 may be used to form a passive device that 
( e . g . , the capacitor 104 of FIG . 1 ) , such as a metal - insulator - includes an improved RF performance ( e . g . , a capacitor 
metal ( MIM ) capacitor . Q - factor of a capacitor ) as compared to a conventional 

The method 600 may further include depositing a first passive device . Additionally , the method 600 may have a 
dielectric material on a glass substrate , at 604 . The first 10 reduced mask count as compared to a conventional method 
dielectric material may include or correspond to the dielec - of forming a passive device , which may reduce a cost of 
tric material 321 of FIG . 3C . The first dielectric material manufacturing and may reduce a manufacturing cycle time . 
may be associated with the first dielectric layer 110 of FIG . For example , the conventional method may use additional 

masks to form additional metal structures of the passive 
The method 600 may include planarizing the first dielec - 15 device . To illustrate , the conventional method may use more 

tric material to form a first dielectric layer , at 606 . The first than six masks while the method 600 uses less than six 
dielectric layer may include or correspond to the first masks 
dielectric layer 110 of FIG . 1 . Referring to FIG . 3C , the Referring to FIG . 7 , a flow diagram of an illustrative 
dielectric material 321 may be deposited and planarized . aspect of a method 700 of forming a device is depicted . The 
Planarizing the first dielectric material to form the first 20 device may include the device 100 of FIG . 1 , the device 200 
dielectric layer may be performed prior to forming a metal of FIG . 2 , the device formed according to the process shown 
structure on the first dielectric material . in FIGS . 3A - 3F , or the device formed according to the 

The method 600 may include creating a cavity in the first process shown in FIGS . 4A - 4E . 
dielectric layer to expose a surface of a dielectric structure The method 700 may include forming a first metal struc 
of the passive device , the dielectric structure positioned on 25 ture of a first passive device and a second metal structure of 
the first metal structure , at 608 . The cavity may include or a second passive device , at 702 . The first passive device and 
correspond to the one or more cavities ( V1 ) of FIG . 3D , such the second passive device may include or correspond to the 
as the first cavity 341 . The dielectric structure may include capacitor 104 and the inductor 106 , respectively , of FIG . 1 . 
or correspond to the dielectric structure 140 of FIG . 1 . For example , the first metal structure may include or cor 

The method 600 may include forming a second metal 30 respond to the first metal structure 120 of FIG . 1 , and the 
structure of the passive device on the dielectric structure , at second metal structure may include or correspond to the first 
610 . For example , the second metal structure may include or metal structure 124 , 126 of FIG . 1 . In some implementa 
correspond to the second metal structure 150 of FIG . 1 . Atop t ions , the capacitor may be a metal - insulator - metal ( MIM ) 
surface ( e . g . , the top surface 290 ) of the second metal capacitor . 
structure may be above a planarized surface ( e . g . , the surface 35 The method 700 may further include depositing a first 
292 ) of the first dielectric layer . In some implementation , the dielectric material on a glass substrate , at 704 . The first 
method 600 may include , prior to depositing the first dielec - dielectric material may include or correspond to the dielec 
tric material , forming the dielectric structure on a first metal tric material 321 of FIG . 3C . The first dielectric material 
structure . may be associated with the first dielectric layer 110 of FIG . 

After creating the cavity , the method 600 may include 40 1 . The glass substrate may include or correspond to the glass 
depositing a seed material on the dielectric structure . For substrate 102 of FIG . 1 . 
example , the seed material may be deposited at least in part The method 700 may further include planarizing the first 
on the dielectric structure . Additionally or alternatively , the dielectric material to form a first dielectric layer , at 706 . The 
seed material may be deposited on the first dielectric layer . first dielectric layer may include or correspond to the first 
The seed material may include or correspond to the seed 45 dielectric layer 110 of FIG . 1 . Referring to FIG . 3C , the 
material 412 of FIG . 4B . A photoresist material , such as a dielectric material 321 may be deposited and planarized . 
material of the photoresist 432 of FIG . 4C , may be deposited Planarizing the first dielectric material to form the first 
on the seed material and a second cavity may be created in dielectric layer may be performed prior to forming one or 
the photoresist material to expose a surface of the seed more metal structures on the first dielectric material and / or 
material . The second cavity may include or correspond to 50 on the second metal structure . 
the third cavity 431 of FIG . 4C . The second metal structure The method 700 may further include creating a first cavity 
may be formed in the second cavity . For example , the second in the first dielectric layer to expose a first surface of a 
metal structure may be formed on the seed material . dielectric structure of the first passive device and a second 

After forming the second metal structure , the method 600 cavity to expose a second surface of the second metal 
may include etching a seed material to form a seed layer 55 structure , the dielectric structure positioned one the first 
between the second metal structure and the dielectric struc - metal structure , at 708 . The first cavity and the second cavity 
ture . The seed layer may include or correspond to the seed may include or correspond to the first cavity 341 and the 
layer 242 of FIG . 2 or 4E . In some implementations , the second cavity 342 , respectively , of FIG . 3D . The dielectric 
passive device ( e . g . , the capacitor ) may include a single seed structure may include or correspond to the dielectric struc 
layer positioned between the second metal structure and the 60 ture 140 of FIG . 1 . 
dielectric structure . The method 700 may include forming a third metal 

In some implementations , a portion ( e . g . , the first portion structure of the first passive device on the dielectric structure 
132 ) of the second metal structure may be formed in the and a fourth metal structure of the second passive device on 
cavity . The first metal structure may correspond to a first the second metal structure . The dielectric structure may be 
plate of a capacitor , and the portion may correspond to a 65 positioned between the first metal structure and the third 
second plate of the capacitor . Additionally or alternatively , metal structure , and the fourth metal structure may be 
the first metal structure may correspond to a M1 layer of a coupled to the second metal structure . For example , the third 
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metal structure may include or correspond to the second device , an application - specific integrated circuit ( ASIC ) , 
metal structure 150 , and the fourth metal structure may another hardware device , firmware device , or any combina 
include or correspond to the second metal structure 152 of tion thereof . As an example , the process shown in FIGS . 
FIG . 1 . In some implementations , a first portion ( e . g . , the 3A - 3F , the process shown in FIGS . 4A - 4E , the method 500 
first portion 132 ) of the third metal structure is formed in the 5 of FIG . 5 , the method 600 of FIG . 6 , and / or the method 700 
first cavity and a second portion ( e . g . , the portion 134 ) of the of FIG . 7 can be performed by one or more processors that 
fourth metal structure is formed in the second cavity . execute instructions to control fabrication equipment . To 

In some implementations , after creating the first cavity illustrate , a portion of one of the process shown in FIGS . 
and the second cavity , the method 700 may include depos - 3A - 3F , the process shown in FIGS . 4A - 4E , the method of 
iting a photoresist material on the first dielectric layer . The 10 FIGS . 5 - 7 may be combined with a second portion of one of 
photoresist material may include or correspond to the pho - one of the process shown in FIGS . 3A - 3F , the process shown 
toresist 432 of FIG . 4C . In some implementations , prior to in FIGS . 4A - 4E , the method of FIGS . 5 - 7 . Additionally , one 
depositing the photoresist material , a seed material ( e . g . , the or more steps described with reference to one of the process 
seed material 412 of FIG . 4B ) may be deposited on the shown in FIGS . 3A - 3F , the process shown in FIGS . 4A - 4E , 
dielectric structure and on the second metal structure . A third 15 the method of FIGS . 5 - 7 , may be optional , may be per 
cavity and a fourth cavity may be created in the photoresist formed at least partially concurrently , and / or may be per 
material . The third cavity and the fourth cavity may include formed in a different order than shown or described . 
or correspond to the third cavity 431 and the fourth cavity Referring to FIG . 8 , a block diagram of a particular 
433 , respectively , of FIG . 4C . Creating the third cavity may illustrative aspect of an electronic device 800 , such as a 
expose a first portion of the seed material on the dielectric 20 wireless communication device , is depicted . The device 800 
structure and creating the fourth cavity may expose a second includes a processor 810 , such as a digital signal processor 
portion of the seed material on the second metal structure . ( DSP ) , coupled to a memory 832 . The memory 832 includes 
The third metal structure ( of the first passive device ) may be instructions 868 ( e . g . , executable instructions ) , such as com 
formed in the third cavity , and a fourth metal structure ( of puter - readable instructions or processor - readable instruc 
the second passive device ) may be formed in the fourth 25 tions . The instructions 868 may include one or more instruc 
cavity . tions that are executable by a computer , such as the 

In some implementations , the first metal structure and the processor 810 . 
second metal structure may correspond to a M1 layer of a FIG . 8 also shows a display controller 826 that is coupled 
device that includes the first passive device and the second to the processor 810 and to a display 828 . A coder / decoder 
passive device . The third metal structure and the fourth 30 ( CODEC ) 834 can also be coupled to the processor 810 . A 
metal structure may correspond to a M2 layer of the device . speaker 836 and a microphone 838 can be coupled to the 

In a particular implementation , the second passive device CODEC 834 . 
( e . g . , the inductor ) includes a second metal structure . The FIG . 8 also indicates that a wireless interface 840 can be 
second metal structure may include or correspond to an coupled to the processor 810 and to an antenna 842 . The 
underpass of the inductor . The inductor may further include 35 wireless interface 840 , or components thereof , may include 
a fourth metal structure . In some implementations , the fourth the device 100 of FIG . 1 . To illustrate , the wireless interface 
metal structure may include a via structure ( e . g . , the portion 840 may be constructed in such a way that components of 
134 ) and a metal structure portion . The via structure ( e . g . , the wireless interface 840 may be electrically connected to 
the portion 134 ) may be coupled to the second metal o ne or more structures , such as the capacitor 104 of FIG . 1 , 
structure , and the metal structure portion may include or 40 that are included in the device 100 . 
correspond to at least a portion of a winding of the inductor . In some implementations , a device 864 , the processor 
The via structure ( e . g . , the portion 134 ) may be positioned 810 , the display controller 826 , the memory 832 , the 
between the second metal structure and the metal structure CODEC 834 , and the wireless interface 840 are included in 
portion . In some implementations , the second metal struc a system - in - package or system - on - chip device 822 . In some 
ture may correspond to a M1 layer of the device , the via 45 implementations , an input device 830 and a power supply 
structure ( e . g . , the portion 134 ) may correspond to a V1 844 are coupled to the system - on - chip device 822 . More 
layer of the device , and the metal structure portion may over , in a particular aspect , as illustrated in FIG . 8 , the 
correspond to a M2 layer of the device . display 828 , the input device 830 , the speaker 836 , the 

In some implementations , the method 700 may also microphone 838 , the antenna 842 , and the power supply 844 
include , prior to forming the second cavity , forming a second 50 are external to the system - on - chip device 822 . However , 
dielectric structure on the second metal structure . The first each of the display 828 , the input device 830 , the speaker 
passive device may include a first metal - insulator - metal 836 , the microphone 838 , the antenna 842 , and the power 
( MIM ) capacitor and the second passive device may include supply 844 can be coupled to a component of the system 
a second MIM capacitor . on - chip device 822 , such as an interface or a controller . 

The method 700 may be used to form a passive device that 55 Although the device 864 is depicted as being included in the 
includes an improved RF performance ( e . g . , a capacitor wireless interface 840 ( e . g . , wireless controller ) , in other 
Q - factor of a capacitor ) as compared to a conventional implementations , the device 864 may be included in another 
passive device . Additionally , the method 700 may form the component of the device 800 or a component coupled to the 
passive device using a reduced mask count as compared to device 800 . For example , the device 864 may be included in 
a conventional method of forming a passive device , which 60 the processor 810 , the memory 832 , the power supply 844 , 
may reduce a cost of manufacturing and may reduce a the input device 830 , the display 828 , the display controller 
manufacturing cycle time . 826 , the CODEC 834 , the speaker 836 , or the microphone 

The process shown in FIGS . 3A - 3F , the process shown in 838 . 
FIGS . 4A - 4E , the method 500 of FIG . 5 , the method 600 of In conjunction with one or more of the described embodi 
FIG . 6 , and / or the method 700 of FIG . 7 may be controlled 65 ments of FIGS . 1 - 8 , an apparatus is disclosed that may 
by a processing unit such as a central processing unit ( CPU ) , include means for providing support for circuitry . The means 
a controller , a field - programmable gate array ( FPGA ) for providing may include or correspond to the glass sub 
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strate 102 of FIG . 1 , one or more other structures configured device information 902 may include physical parameters , 
to provide support , or any combination thereof . material characteristics , and structure information that is 

The apparatus may also include first means for storing a entered via a user interface 904 coupled to the research 
first charge . The first means for storing the first charge may computer 906 . The research computer 906 includes a pro 
be associated with a metal 1 layer of the device . The first 5 cessor 908 , such as one or more processing cores , coupled 
means for storing may include or correspond to the first to a computer - readable medium ( e . g . , a non - transitory com 
metal structure 120 of FIG . 1 , one or more other structures puter - readable medium ) , such as a memory 910 . The 
configured to store a first charge , or any combination memory 910 may store computer - readable instructions that 
thereof . are executable to cause the processor 908 to transform the 

The apparatus may also include second means for storing 10 physical device information 902 to comply with a file format 
a second charge . The first means for storing the second and to generate a library file 912 . 
charge may be associated with a via 1 layer of the device . In some implementations , the library file 912 includes at 
The second means for storing may include or correspond to least one data file including the transformed design infor 
the second metal structure 150 , the first portion 132 , of FIG . mation . For example , the library file 912 may include a 
1 , the seed layer 242 of FIG . 2 , one or more other structures 15 library of devices including a device that includes the device 
configured to store a second charge , or any combination 100 of FIG . 1 , the device 200 of FIG . 2 , a device formed 
thereof . according to the process shown in FIGS . 3A - 3F , a device 

The apparatus may also include means for electrically formed according to the process shown in FIGS . 4A - 4E , a 
isolating the first means for storing and the second means for device formed according to the method 500 of FIG . 5 , the 
storing . The means for electrically isolating may include or 20 method 600 of FIG . 6 , and / or the method 700 of FIG . 7 , or 
correspond to the dielectric structure 140 of FIG . 1 , one or a combination thereof , that is provided for use with an 
more other structures configured to electrically isolate the electronic design automation ( EDA ) tool 920 . 
first means for storing and the second means for storing , or The library file 912 may be used in conjunction with the 
any combination thereof . EDA tool 920 at a design computer 914 including a proces 
One or more of the disclosed aspects may be implemented 25 sor 916 , such as one or more processing cores , coupled to a 

in a system or an apparatus , such as the electronic device memory 918 . The EDA tool 920 may be stored as processor 
800 , that may include a communications device , a fixed executable instructions at the memory 918 to enable a user 
location data unit , a mobile location data unit , a mobile of the design computer 914 to design a circuit including the 
phone , a cellular phone , a satellite phone , a computer , a device 100 of FIG . 1 , the device 200 of FIG . 2 , a device 
tablet , a portable computer , a display device , a media player , 30 formed according to the process shown in FIGS . 3A - 3F , a 
or a desktop computer . Alternatively or additionally , the device formed according to the process shown in FIGS . 
electronic device 800 may include a set top box , an enter - 4A - 4E , a device formed according to the method 500 of FIG . 
tainment unit , a navigation device , a personal digital assis - 5 , the method 600 of FIG . 6 , and / or the method 700 of FIG . 
tant ( PDA ) , a monitor , a computer monitor , a television , a 7 , or a combination thereof . For example , a user of the 
tuner , a radio , a satellite radio , a music player , a digital music 35 design computer 914 may enter circuit design information 
player , a portable music player , a video player , a digital 922 via a user interface 924 coupled to the design computer 
video player , a digital video disc ( DVD ) player , a portable 914 . 
digital video player , a satellite , a vehicle , any other device The circuit design information 922 may include design 
that includes a processor or that stores or retrieves data or information representing at least one physical property of a 
computer instructions , or a combination thereof . As another 40 component of the device 100 of FIG . 1 , the device 200 of 
illustrative , non - limiting example , the system or the appa - FIG . 2 , a device formed according to the process shown in 
ratus may include remote units , such as hand - held personal FIGS . 3A - 3F , a device formed according to the process 
communication systems ( PCS ) units , portable data units shown in FIGS . 4A - 4E , a device formed according to the 
such as global positioning system ( GPS ) enabled devices , method 500 of FIG . 5 , the method 600 of FIG . 6 , and / or the 
meter reading equipment , or any other device that includes 45 method 700 of FIG . 7 , or a combination thereof . To illus 
a processor or that stores or retrieves data or computer trate , the circuit design property may include identification 
instructions , or any combination thereof . of particular circuits and relationships to other elements in a 

The foregoing disclosed devices and functionalities may circuit design , positioning information , feature size infor 
be designed and configured into computer files ( e . g . RTL , mation , interconnection information , or other information 
GDSII , GERBER , etc . ) stored on computer - readable media . 50 representing a physical property of components of the 
Some or all such files may be provided to fabrication device 100 of FIG . 1 , the device 200 of FIG . 2 , a device 
handlers who fabricate devices based on such files . Result - formed according to the process shown in FIGS . 3A - 3F , a 
ing products include wafers that are then cut into dies and device formed according to the process shown in FIGS . 
packaged into a chip . The chips are then employed in 4A - 4E , a device formed according to the method 500 of FIG . 
devices described above . FIG . 9 depicts a particular illus - 55 5 , the method 600 of FIG . 6 , and / or the method 700 of FIG . 
trative aspect of an electronic device manufacturing process 7 , or a combination thereof . 
900 . The design computer 914 may be configured to transform 

Physical device information 902 is received at the manu the design information , including the circuit design infor 
facturing process 900 , such as at a research computer 906 . mation 922 , to comply with a file format . To illustrate , the 
The physical device information 902 may include design 60 file format may include a database binary file format repre 
information representing at least one physical property of senting planar geometric shapes , text labels , and other 
the device 100 of FIG . 1 , the device 200 of FIG . 2 , a device information about a circuit layout in a hierarchical format , 
formed according to the process shown in FIGS . 3A - 3F , a such as a Graphic Data System ( GDSII ) file format . The 
device formed according to the process shown in FIGS . design computer 914 may be configured to generate a data 
4A - 4E , a device formed according to the method 500 of FIG . 65 file including the transformed design information , such as a 
5 , the method 600 of FIG . 6 , and / or the method 700 of FIG . GDSII file 926 that includes information describing the 
7 , or a combination thereof . For example , the physical device 100 of FIG . 1 , the device 200 of FIG . 2 , a device 
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formed according to the process shown in FIGS . 3A - 3F , a system may include one or more processors , such as the 
device formed according to the process shown in FIGS . processor 934 , one or more memories , such as the memory 
4A - 4E , a device formed according to the method 500 of FIG . 935 , and / or controllers that are distributed according to the 
5 , the method 600 of FIG . 6 , and / or the method 700 of FIG . distributed architecture . The distributed architecture may 
7 , or a combination thereof , in addition to other circuits or 5 include a high - level processor that controls or initiates 
information . To illustrate , the data file may include infor - operations of one or more low - level systems . For example , 
mation corresponding to a system - on - chip ( SOC ) that a high - level portion of the fabrication process 928 may 
includes the device 100 of FIG . 1 , the device 200 of FIG . 2 , include one or more processors , such as the processor 934 , 
device formed according to the process shown in FIGS . and the low - level systems may each include or may be 
3A - 3F , a device formed according to the process shown in 10 controlled by one or more corresponding controllers . A 
FIGS . 4A - 4E , a device formed according to the method 500 particular controller of a particular low - level system may 
of FIG . 5 , the method 600 of FIG . 6 , and / or the method 700 receive one or more instructions ( e . g . , commands ) from a 
of FIG . 7 , or a combination thereof , and that also includes particular high - level system , may issue sub - commands to 
additional electronic circuits and components within the subordinate modules or process tools , and may communi 
SOC . 15 cate status data back to the particular high - level . Each of the 

The GDSII file 926 may be received at a fabrication one or more low - level systems may be associated with one 
process 928 to manufacture the device 100 of FIG . 1 , the or more corresponding pieces of fabrication equipment ( e . g . , 
device 200 of FIG . 2 , a device formed according to the processing tools ) . In some implementations , the fabrication 
process shown in FIGS . 3A - 3F , a device formed according system may include multiple processors that are distributed 
to the process shown in FIGS . 4A - 4E , a device formed 20 in the fabrication system . For example , a controller of a 
according to the method 500 of FIG . 5 , the method 600 of low - level system component may include a processor , such 
FIG . 6 , and / or the method 700 of FIG . 7 , or a combination as the processor 934 . 
thereof , according to transformed information in the GDSII Alternatively , the processor 934 may be a part of a 
file 926 . For example , a device manufacture process may high - level system , subsystem , or component of the fabrica 
include providing the GDSII file 926 to a mask manufacturer 25 tion system . In another implementation , the processor 934 
930 to create one or more masks , such as masks to be used includes distributed processing at various levels and com 
with photolithography processing , illustrated as a represen - ponents of a fabrication system . 
tative mask 932 . The mask 932 may be used during the Thus , the processor 934 may include processor - execut 
fabrication process to generate one or more wafers 933 , able instructions that , when executed by the processor 934 , 
which may be tested and separated into dies , such as a 30 cause the processor 934 to initiate or control formation of the 
representative die 936 . The die 936 includes a circuit includ - device 100 of FIG . 1 . For example , the executable instruc 
ing a device that includes the device 100 of FIG . 1 , the tions included in the memory 935 may enable the processor 
device 200 of FIG . 2 , a device formed according to the 934 to initiate formation of the device 100 of FIG . 1 , the 
process shown in FIGS . 3A - 3F , a device formed according device 200 of FIG . 2 , a device formed according to the 
to the process shown in FIGS . 4A - 4E , a device formed 35 process shown in FIGS . 3A - 3F , a device formed according 
according to the method 500 of FIG . 5 , the method 600 of to the process shown in FIGS . 4A - 4E , a device formed 
FIG . 6 , and / or the method 700 of FIG . 7 , or a combination according to the method 500 of FIG . 5 , the method 600 of 
thereof . FIG . 6 , and / or the method 700 of FIG . 7 , or a combination 
For example , the fabrication process 928 may include a thereof . In some implementations , the memory 935 is a 

processor 934 and a memory 935 to initiate and / or control 40 non - transient computer - readable medium storing computer 
the fabrication process 928 . The memory 935 may include executable instructions that are executable by the processor 
executable instructions such as computer - readable instruc - 934 to cause the processor 934 to initiate formation of a 
tions or processor - readable instructions . The executable device in accordance with at least a portion of the process 
instructions may include one or more instructions that are shown in FIGS . 3A - 3F , a device in accordance with at least 
executable by a computer such as the processor 934 . 45 a portion of the process shown in FIGS . 4A - 4E , a device 

The fabrication process 928 may be implemented by a formed according to at least a portion of the method 500 of 
fabrication system that is fully automated or partially auto - FIG . 5 , the method 600 of FIG . 6 , and / or the method 700 of 
mated . For example , the fabrication process 928 may be FIG . 7 , or any combination thereof . For example , the 
automated according to a schedule . The fabrication system computer executable instructions may be executable to 
may include fabrication equipment ( e . g . , processing tools ) to 50 cause the processor 934 to initiate or control formation of the 
perform one or more operations to form a device , such as the device 100 of FIG . 1 . 
device 100 of FIG . 1 , the device 200 of FIG . 2 , a device As an illustrative example , the processor 934 may initiate 
formed according to the process shown in FIGS . 3A - 3F , a or control forming a first metal structure of a passive device . 
device formed according to the process shown in FIGS . The processor 934 may further initiate or control depositing 
4A - 4E , a device formed according to the method 500 of FIG . 55 a first dielectric material on a glass substrate . The processor 
5 , the method 600 of FIG . 6 , and / or the method 700 of FIG . 934 may further initiate or control planarizing the first 
7 , or a combination thereof . For example , the fabrication dielectric material to expose a portion of the first metal 
equipment may be configured to deposit one or more mate structure . The processor 934 may also initiate or control 
rials , etch one or more materials , etch one or more dielectric creating a cavity in the first dielectric layer to expose a 
materials , perform a chemical mechanical planarization pro - 60 surface of a dielectric structure of the passive device . The 
cess , perform a thermal anneal , deposit a conductive mate - dielectric structure may be positioned on the first metal 
rial , perform a chemical vapor deposition ( CVD ) process , structure . 
etc . , or a combination thereof , as illustrative , non - limiting The die 936 may be provided to a packaging process 938 
examples . where the die 936 is incorporated into a representative 

The fabrication system ( e . g . , an automated system that 65 package 940 . For example , the package 940 may include the 
performs the fabrication process 928 ) may have a distributed single die 936 or multiple dies , such as a system - in - package 
architecture ( e . g . , a hierarchy ) . For example , the fabrication ( SiP ) arrangement . For example , the package 940 may 
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include or correspond to the system in package or system - device 964 , or both , may include a set top box , an enter 
on - chip device 822 of FIG . 8 . The package 940 may be tainment unit , a navigation device , a personal digital assis 
configured to conform to one or more standards or specifi - tant ( PDA ) , a monitor , a computer monitor , a television , a 
cations , such as Joint Electron Device Engineering Council tuner , a radio , a satellite radio , a music player , a digital music 
( JEDEC ) standards . player , a portable music player , a video player , a digital 

Information regarding the package 940 may be distributed video player , a digital video disc ( DVD ) player , a portable 
to various product designers , such as via a component digital video player , any other device that includes a pro 
library stored at a computer 946 . The computer 946 may cessor or that stores or retrieves data or computer instruc include a processor 948 , such as one or more processing tions , or a combination thereof , into which the device 100 of cores , coupled to a memory 950 . A printed circuit board 10 FIG . 1 , the device 200 of FIG . 2 , a device formed according ( PCB ) tool may be stored as processor executable instruc to the process shown in FIGS . 3A - 3F , a device formed tions at the memory 950 to process PCB design information according to the process shown in FIGS . 4A - 4E , a device 942 received from a user of the computer 946 via a user formed according to the method 500 of FIG . 5 , the method interface 944 . The PCB design information 942 may include 
physical positioning information of a packaged device on a 15 600 of FIG . 6 , and / or the method 700 of FIG . 7 , or a 
circuit board , the packaged device including the device 100 combination thereof , is integrated . As another illustrative , 
of FIG . 1 . the device 200 of FIG . 2 . a device formed non - limiting example , one or more of the electronic devices 
according to the process shown in FIGS . 3A - 3F , a device 962 and 964 may include remote units , such as mobile 
formed according to the process shown in FIGS . 4A - 4E , a phones , hand - held personal communication systems ( PCS ) 
device formed according to the method 500 of FIG . 5 , the 20 units , portable data units such as personal data assistants , 
method 600 of FIG . 6 , and / or the method 700 of FIG . 7 , or global positioning system ( GPS ) enabled devices , naviga 
a combination thereof . tion devices , fixed location data units such as meter reading 

The computer 946 may be configured to transform the equipment , any other device that includes a processor or that 
PCB design information 942 to generate a data file , such as stores or retrieves data or computer instructions , or any 
a GERBER file 952 with data that includes physical posi - 25 combination thereof . Although FIG . 9 illustrates remote 
tioning information of a packaged device on a circuit board , units according to teachings of the disclosure , the disclosure 
as well as layout of electrical connections such as traces is not limited to these illustrated units . Aspects of the 
( e . g . , metal lines ) and vias ( e . g . , via structures ) , where the disclosure may be suitably employed in any device which 
packaged device corresponds to the package 940 including includes active integrated circuitry including memory and 
the device 100 of FIG . 1 , the device 200 of FIG . 2 , a device 30 on - chip circuitry . 
formed according to the process shown in FIGS . 3A - 3F , a A device that includes the device 100 of FIG . 1 , the device 
device formed according to the process shown in FIGS . 200 of FIG . 2 , a device formed according to the process 
4A - 4E , a device formed according to the method 500 of FIG . shown in FIGS . 3A - 3F , a device formed according to the 
5 , the method 600 of FIG . 6 , and / or the method 700 of FIG . process shown in FIGS . 4A - 4E , a device formed according 
7 , or a combination thereof . In other implementations , the 35 to the method 500 of FIG . 5 , the method 600 of FIG . 6 , 
data file generated by the transformed PCB design informa - and / or the method 700 of FIG . 7 , or a combination thereof , 
tion may have a format other than a GERBER format . may be fabricated , processed , and incorporated into an 

The GERBER file 952 may be received at a board electronic device , as described in the illustrative process 
assembly process 954 and used to create PCBs , such as a 900 . One or more aspects disclosed with respect to FIGS . 
representative PCB 956 , manufactured in accordance with 40 1 - 9 may be included at various processing stages , such as 
the design information stored within the GERBER file 952 . within the library file 912 , the GDSII file 926 ( e . g . , a file 
For example , the GERBER file 952 may be uploaded to one having a GDSII format ) , and the GERBER file 952 ( e . g . , a 
or more machines to perform various steps of a PCB file having a GERBER format ) , as well as stored at the 
production process . The PCB 956 may be populated with memory 910 of the research computer 906 , the memory 918 
electronic components including the package 940 to form a 45 of the design computer 914 , the memory 950 of the com 
representative printed circuit assembly ( PCA ) 958 . puter 946 , the memory of one or more other computers or 

The PCA 958 may be received at a product manufacture processors ( not shown ) used at the various stages , such as at 
process 960 and integrated into one or more electronic the board assembly process 954 , and also incorporated into 
devices , such as a first representative electronic device 962 one or more other physical aspects such as the mask 932 , the 
and a second representative electronic device 964 . For 50 die 936 , the package 940 , the PCA 958 , other products such 
example , the first representative electronic device 962 , the as prototype circuits or devices ( not shown ) , or any combi 
second representative electronic device 964 , or both , may nation thereof . Although various representative stages of 
include or correspond to the device 800 of FIG . 8 . As an production from a physical device design to a final product 
illustrative , non - limiting example , the first representative are depicted , in other implementations fewer stages may be 
electronic device 962 , the second representative electronic 55 used or additional stages may be included . Similarly , the 
device 964 , or both , may include a communications device , process 900 may be performed by a single entity or by one 
a fixed location data unit , a mobile location data unit , a or more entities performing various stages of the process 
mobile phone , a cellular phone , a satellite phone , a com - 900 . 
puter , a tablet , a portable computer , or a desktop computer , Although one or more of FIGS . 1 - 9 may illustrate sys 
into which the device 100 of FIG . 1 , the device 200 of FIG . 60 tems , apparatuses , and / or methods according to the teach 
2 , a device formed according to the process shown in FIGS . ings of the disclosure , the disclosure is not limited to these 
3A - 3F , a device formed according to the process shown in illustrated systems , apparatuses , and / or methods . One or 
FIGS . 4A - 4E , a device formed according to the method 500 more functions or components of any of FIGS . 1 - 9 as 
of FIG . 5 , the method 600 of FIG . 6 , and / or the method 700 illustrated or described herein may be combined with one or 
of FIG . 7 , or a combination thereof , is integrated . 65 more other portions of another of FIGS . 1 - 9 . Accordingly , no 

Alternatively or additionally , the first representative elec - single aspect or single example described herein should be 
tronic device 962 , the second representative electronic construed as limiting and aspects and / or examples of the 
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disclosure may be suitably combined without departing from structure corresponds to a via 1 ( V1 ) layer , and wherein a 
the teachings of the disclosure . distance from the glass substrate to the metal 1 ( M1 ) layer 

Those of skill would further appreciate that the various is less than a distance from the glass substrate to the via 1 
illustrative logical blocks , configurations , modules , circuits , ( V1 ) layer . 
and algorithm steps described in connection with the aspects 5 3 . The device of claim 2 , wherein the via structure is 
disclosed herein may be implemented as electronic hard physically coupled to a metal 2 ( M2 ) layer , wherein the 
ware , computer software executed by a processor , or com distance from the glass substrate to the metal 1 ( M1 ) layer binations of both . Various illustrative components , blocks , is less than a distance from the glass substrate to the metal configurations , modules , circuits , and steps have been 2 ( M2 ) layer , and wherein the via 1 ( V1 ) layer is located described above generally in terms of their functionality . 10 h between the metal 1 ( M1 ) layer and the metal 2 ( M2 ) layer . Whether such functionality is implemented as hardware or 4 . The device of claim 1 , wherein the second dielectric processor executable instructions depends upon the particu layer directly contacts the glass substrate on a first side of the lar application and design constraints imposed on the overall 
system . Skilled artisans may implement the described func dielectric structure and on a second side of the dielectric 
tionality in varying ways for each particular application , but 15 structure , and wherein the first metal structure and the via 
such implementation decisions should not be interpreted as structure comprise copper . 
causing a departure from the scope of the present disclosure . 5 . The device of claim 1 , further comprising a seed layer 

The steps of a method or algorithm described in connec - in contact with the dielectric structure , in contact with the 
tion with the aspects disclosed herein may be embodied via structure , and positioned between the dielectric structure 
directly in hardware , in a software module executed by a 20 and the via structure . 
processor , or in a combination of the two . A software module 6 . The device of claim 1 , further comprising an inductor 
may reside in random access memory ( RAM ) , flash coupled to the glass substrate , the inductor comprising a 
memory , read - only memory ( ROM ) , programmable read third metal structure , the third metal structure comprising an 
only memory ( PROM ) , erasable programmable read - only underpass of the inductor , wherein a height of a top surface 
memory ( EPROM ) , electrically erasable programmable 25 of the third metal structure relative to a top surface of the 
read - only memory ( EEPROM ) , registers , hard disk , a glass substrate is greater than or equal to three micrometers . 
removable disk , a compact disc read - only memory ( CD - 7 . The device of claim 1 , wherein the capacitor comprises 
ROM ) , or any other form of non - transient storage medium a metal - insulator - metal ( MIM ) capacitor . 
known in the art . For example , a storage medium may be 8 . The device of claim 1 . wherein the first metal structure 
coupled to the processor such that the processor can read 30 is i 30 is in contact with a surface of the glass substrate . information from , and write information to the storage 9 . The device of claim 1 , further comprising a seed layer medium . In the alternative , the storage medium may be positioned between the second metal structure and the integral to the processor . The processor and the storage dielectric structure . medium may reside in an application - specific integrated 
circuit ( ASIC ) . The ASIC may reside in a computing device 35 10 . The device of claim 2 , wherein the second dielectric 
or a user terminal . In the alternative , the processor and the layer contacts a first surface of the second metal structure 
storage medium may reside as discrete components in a and a second surface of the second metal structure , and 
computing device or user terminal . wherein a seed layer contacts the dielectric structure and 

The previous description of the disclosed aspects is pro - contacts the via structure . 
vided to enable a person skilled in the art to make or use the 40 11 . The device of claim 1 , wherein a height of a top 
disclosed aspects . Various modifications to these aspects surface of the first metal structure relative to a top surface of 
will be readily apparent to those skilled in the art , and the the glass substrate is less than a height of a top surface of the 
principles defined herein may be applied to other aspects second metal structure relative to a top surface of the second 
without departing from the scope of the disclosure . Thus , the dielectric layer , and wherein the height of the top surface of 
present disclosure is not intended to be limited to the aspects 45 the first metal structure is greater than or equal to three 
shown herein but is to be accorded the widest scope possible micrometers . 
consistent with the principles and novel features as defined 12 . The device of claim 10 , further comprising a second 
by the following claims . metal structure coupled to the via structure , wherein the seed 

What is claimed is : layer separates the second metal structure from the second 
1 . A device comprising : 50 dielectric layer . 
a glass substrate ; and 13 . The device of claim 12 , further comprising a third 
a capacitor coupled to the glass substrate , the capacitor dielectric layer in contact with the second dielectric layer , 

comprising : the second metal structure , and the seed layer . 
a first metal structure corresponding to a first electrode ; 14 . The device of claim 1 , wherein the dielectric structure 
a dielectric structure that directly contacts the glass 55 comprises tantalum pentoxide ( Ta , 03 ) , silicon nitride ( SIN ) , 

substrate and includes a first dielectric layer covering silicon dioxide ( SiO2 ) , silicon oxynitride ( SION ) , aluminum 
an entire first surface of the first metal structure ; oxide ( A1 , 05 ) , or a combination thereof . 

a second metal structure comprising a via structure , the 15 . The device of claim 1 , wherein the dielectric structure 
second metal structure corresponding to a second comprises tantalum pentoxide ( Ta 03 ) . 
electrode , the first metal structure separated and 60 16 . The device of claim 1 , wherein the dielectric structure 
electrically isolated from the via structure by the comprises silicon nitride ( SiN ) . 
dielectric structure ; and 17 . The device of claim 1 , wherein the dielectric structure 

a second dielectric layer that directly contacts the glass comprises silicon dioxide ( SiO ) . 
substrate , the via structure and the dielectric struc - 18 . The device of claim 1 , wherein the dielectric structure 
ture that is distinct from the second dielectric layer . 65 comprises silicon oxynitride ( SION ) . 

2 . The device of claim 1 , wherein the first metal structure 19 . The device of claim 1 , wherein the dielectric structure 
corresponds to a metal 1 ( M1 ) layer , wherein the via comprises aluminum oxide ( A1 , 05 ) . 
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20 . The device of claim 11 , wherein the height of the top second via structure corresponds to a via 1 ( V1 ) layer , 
surface of the second metal structure is greater than or equal wherein the fourth metal structure corresponds to a metal 2 
to ten micrometers . ( M2 ) layer , and wherein a distance from the glass substrate 

21 . The device of claim 1 , wherein the via structure is in to the metal 1 ( M1 ) layer is less than a distance from the 
contact with a second surface of the second dielectric layer . 5 glass substrate to the metal 2 ( M2 ) layer . 

22 . The device of claim 6 , wherein the inductor further 26 . The device of claim 25 , wherein the metal 1 ( M1 ) 
comprises : layer is positioned between the glass substrate and the via 1 

a second via structure coupled to the third metal structure ; ( V1 ) layer , and wherein the via 1 ( V1 ) layer is positioned 
and between the metal 1 ( M1 ) layer and the metal 2 ( M2 ) layer . 

a fourth metal structure , the fourth metal structure com 10 27 . The device of claim 23 , further comprising a fifth 
prising a winding of the inductor , wherein the height of metal structure , the fifth metal structure coupled to the third 
the top surface of the third metal structure relative to metal structure , and wherein the dielectric structure is posi 
the top surface of the glass substrate is less than a tioned between the second metal structure and the fourth 
height of a top surface of the fourth metal structure metal structure . 
relative to the top surface of the third metal structure , 15 28 . The device of claim 27 , wherein the second metal 
wherein the height of the top surface of the third metal structure and the third metal structure correspond to a metal 
structure is greater than or equal to five micrometers , 1 ( M1 ) layer that includes the via structure and the second 
and wherein the height of the top surface of the fourth via structure , wherein the fourth metal structure and the fifth 
metal structure is greater than or equal to ten microm metal structure correspond to a metal ( M2 ) layer , and 
eters . 20 wherein the inductor comprises a spiral inductor . 

23 . The device of claim 22 , wherein the height of the top 29 . The device of claim 28 , wherein the fifth metal 
surface of the third metal structure is less than a height of a structure comprises at least one of an input terminal or an 
top surface of the fourth metal structure relative to the top output terminal . 
surface of the second dielectric layer , and wherein the height 30 . The device of claim 1 , wherein a first surface of the 
of the top surface of the third metal structure is greater than - 25 dielectric structure is in contact with a first surface of the 
or equal to ten micrometers . first electrode , wherein a second surface of the dielectric 

24 . The device of claim 23 , wherein the second via structure is in contact with a second surface of the first 
structure is positioned between the third metal structure and electrode , and wherein a third surface of the dielectric 
the fourth metal structure . structure is in contact with a third surface of the first 

25 . The device of claim 23 , wherein the third metal 30 electrode . 
structure corresponds to a metal 1 ( M1 ) layer , wherein the * * * * * 


